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Q = C-q-A (Rational formula) o000

Where, Q: 9d:gequedan (m?/second)opodomnd ogf
C: 890800000

q: 3:eq§§ (mm/second/ha)8c88om dl ogz§ A w0Som

A: 8:e08se80x (00050m)

J- §roqfoerm : oedmesd{gieo

9- [gdeopbobesoipysd 1938

6. BreoSigoena : 0.9 (000088), 0.0g) (00o5[G)

§). 6qa3:g8[gC:320305 Q=A-V, V=(1n)-R¥ -1 Manning’s
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G300 esdlgqed

Bodseeprod 83E: formula

Where, Q: 8:90C:eq) (m’/sec) opodom Al oS
A: So5e8oxn (M?)
V: qéeqea§s (m/sec) 8om dl o
n : [036:0062
R: Bod36epod 32q1C:005 (8om)
I: Bodseepaod eagpeodad

6. oqeirg§lgtonpare: : Sodiofol:

Q- 8888 10.0 - 9.0 m/s (8o &l ogpf)
B e e : 000 8c880m

6. cqEBie0c5a88 0w 100 - J0 %

20. 588aprafgoonidiandy : 0.0 80

oo.wm&e&&qp:@’):sa%msaeos e Som

5. 90050905455:058 : 6330056 (o8) el
9. Go3mparen: : og§ooab

5. caefpSimadpzon: : coBecotiogSongd

oy oprelgpCiaadpzaen: + efgoon:

o6. [P36:0081g 10,009

5q. BoSseepaod Gagpeench L 0 %

@003z P-g) ] GQPORRYPIE0R0305740
=§jr=oon: eedlgqId
0. [g§copSodesoiwdbsd 100 $6

. cponaadson: : opzeed[gls caB8:0d8ksEeqoncdelpEgp[gt:

: Q = [Quo — Qu/2]-T-60Where, Q: a3eaenowan
(m?) (opodom)
9. BeapCownm Quo: 6q8:0E§Eq (m’/second) cpodomdogr§ Qu:
8800058Eq (m?/second) opodomdog$,

T [opg$ (850)
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§). 6qAB§:0dak
d

Gjzo0: eedlgqed
6. 305p5c880wm : 0.9 m’/ha/year (00 $8[op)
: Qo= C-B-d-[2-g-H,]°°
Where, Qo: §0005g (m*/second)
modondogs
C : Coefficient of correlation between

B : oddksaoqud (8om)

: 05Sken|g¢ (Som)

H;/d and H,/d

6. eqoodde[gts

g : olgegs: (9.8 m/sec’) (.0 8om dl
o8
Hi: 32601 3E:eq@[g¢ (8om)
Ha: 6320053C:eq20[g¢ (Bom)
: Qc=C-L-h%
Where, Qc: 3ajsaolsq (m?/second)
modomndogs

C Overflow coefficient (c§oyeao3§:eao)
L : efgpEezaoyud (8om)
h: e[gp&moztieaealgt (Bom)

96 cepuicneey3a830D
9-6-02088:(00)0zEeqr3m0g0wan

§EE000m 00dgp0esigl qpi3mimnegdagdeddist 6qrd3a09uwanad 630050 13203¢:

200590520051

6qeLIOGo00 M*/ha/day

0098603 [03Rgeo 6830ddzae[g3ae530: 326[gde) 6qr8320¢03 & p-6-0

opEewdgoonzdloopd
0)eqpCsgoopdedumn joha/year

J)005§00056800058:(§))$d2[ozpc0pSucdgmagremnonn%ao0deodoopi
J0o5950 86035:300305 68326603 [g§608EEm082q (96§ Caqiopadydeen 633005313203

[§62005
GQELIGOY P00 0oPgSdoI(es,)
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Water(m/day) Forecast of Power and Water Power(MVA/day)
45,000 200
! . 460946140
i 40,02
1
40,000 |— 18d.80
—@i— Water —#—Power
35,000 B - 160
- 140
30,000
- 120
25,000
- 100
20,000
- 80
15,000
’ - 60
10,000 - 40
5,000 - 20
0 0
Ist 3rd 5th 7th 9th 11th 13th 15th 17th 19th 21th
Year
Ist ’od [ed |4h |5th |6h  [%bh |8k [oth [l [h 126 |13 |4k |1 [l6h  [I7h (8 |15 [0k b b
Seﬂhg Area (ha} 2 0 20 bl 20 2 L 0 % 20 20 20 A0 L el 0 20 20 Y 0 @
A ceunmlated 53}&;\% area (h_a) i 40 60 30| e 120 140 160 180 200 220 240 260 280 300 320 340 360 360 360 360 30|
Area offamry operan'un Eha) 4 12 A 40 60 80 100 120 146 160 180 200 20 240 260 280 300 20 33 M3 336 360
Water L’mjfday} 450 | 1380 | 2,760 4,600 | 900 9.200 11300 13,300 16,100 18400 20,700 23,000 23300 27500 25900 32200 34300 36,800 38,840 40.020 40940 41400
Power L}-[\"A- da}a} 2 (3 12 bl i 40 30 ] hit) 30 op 100 110 10 130 40 130 160 168 L) 178 180
Factor of\\'ater(mﬂ-'da_v-ha) B0| M3 460 1.5 690 6.7 321 863 04 240 a1 438 a73 988 w7 1006 1013 1022 1013 112 137 150
Factor Dfpower (m3 -"da_\'.?)a} 0l 01 02 03| 03 Q3 04 04 04 04 04 04 04 04 04 04 04 04 0.5 03 03 05

& (p-6-0) apdodsleqeuicnyefescdaadgnd

0.6. ) cazaaCimlgd

3BoAlBo038:300305 00eB:ed:3290¢ omucdndmuaBeopdigoduogeeotad cogsigEeaopdst
6§00580:3080803 c3:§6900503 0 32034gjepS [§60loopdi ceEaqEimelgbodionndy saclgeacss eq
326 C32[gd 0opbesepgpiod aoms(p.6.0) $E(.6. ) ogesdlgoomzoogdi

@ooz (p-6-0) GeEaaC:3alg603:0005¢328300D

830D adgepduedN | wodgEd
0,000 m’/d

@e90p503:q.9 (o%o%gn$— cood§eeontgoded
0OOqI§$2)

6620:860eNeA 900204
eeopCion:eed[ges o op&s ¢6038:3066320305320:
o@:@oﬁeéu

G000 m’/d

cogfdgCeopdadsyq (op0dom - 8oc38:0qpaR90
00de0558:)
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i
Proposed Dawe

s
Dam

Wl : Proposed Danvintake
@ : Water Purification Plant

: : Thilawa SEZ

=nnmun; \Water Transmission Line

* T eodr 5
| reulF O
|

(ﬁ:m’)::mé@@)&go‘?( MOAI)
¢ (p-6-)) BeodlssopBiicqpaSeicazaaC:migbesepyp:

9-6-0 eqla$ cucuigosd

eq[5$.c060s90580 6qoos 0EepesapsE 3203gopgP:dad, 6uid 003 eanSilmom: (p-6-
J)ogEaesdlgoodloogd
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8o : 98 0.9 /s (o dl ogaf) ¢ 0.9 m/s(8ox
A og;%)

Q3338 apilogpiasogoisaco: : 200 o

[s§c0[gC:056 :30508E:qpegCag§uondod

96 eqoo§otoodq

Bgmgseaodosdodequo§otaant 3205gj0ondloobiodssg cocopS=o00000p0 8om
20§60 66E02200690300pd: 0opSee00agRIES [§BCloopSH caosoc 00§ copdesmody,
32608(0)0} e8205daom: (.6. J)ogEesdlgoonidlaopdi 3a500056qe332663a60l 0onpde) caEaqE:

[gdqp: 0324, ogrgScopd: Bopagod§olaopdi
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1. RESERVOAR. TH0ME

2. BEVATED TAMIC T23M3

3.WPP: J000MI DAY (VT STAGSE:

¢ 9-6-p eeE§oEo0dgEI0d

SWB0LS:

() LABCRATORT FoCH

(@ SRR FOM

[ SEMGAL DTN AU
@ HEIME enEm

@ PRI TRAK

[ FEEOUNE WAL
FLECTULATION DRAM A

© SERICE PESERTIR A
W BLHE BXIW
E EMCINE—TLIRAJ b= SPATE

@ ELELWTED TANK

W 30 45 a0 TEM

50 W 15 20 25M

0) p&c§:0009gC:0n 0UBgE0dEEEOEE5§ 0853 [ForEan§el(glamaspSadE(gts

Boo§olgls 326853060705 $E cogyqpieudepsgE: 308a0p503 Alogoogdi
J) 3238:(n) o3¢ 0uBgSudeqoosoosde cqao (BOD, COD, SS) 8:aoigt:

om0§Qangpsel p38[oe30q 0udeqRos0Eeosd 03 condepdlgdoodi @u: (p.q.0)20p5

oBeqadBooo§ole soqjreaonigpigdoopdi
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o

Q- 9eeotiupdosd : Bleprosd

G- 6qed:0§ols(gtispdiosd : Standard Activated Sludge Method (Treated level:

BOD 30mg/L & COD 35 mg/L)
: Manning’s formula

§). 6§226E:30[40a3EpaRodgndg

6. 3odeifo3eonbeg - 0.009
Q. §6[GB:eotia0gs 108 ~p.0om/s
©. 030536epd GagPed : eqadra0gobodengpeonndsacit:
e 03%,®8$803é090m 1 000 %
00. cpsotsailadapdor: 1 §0 807 ¢ 000 Som
FOPRIGOS
00. [oprdeaopsiosd : CpeagPOdLdieoisE BS100bie5epyPopt
OO’J:%@éII
0. C005d0pd6q36C:30[gd 1 §50p8[gdgonsoCeqpliqpizaciis
9 Jeqsd8oo0§08005§)

(0) eqeBi0000pdsC Fapbmneogimacd HoopSe) 6a&0EBGgS 206y 3950500C05003
32054g[00pd1 cpbesiomo(0)ogt eqaoofoasq (Q=2400m*/day) ¢036:03 ¢ (9.9.0) 03¢
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() eqdmqpdancoggepigeasodaod
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@002 9-q- ) 6aR:00$ 0E00HYCIdSEE000

0BE:omgied

DO

ancgh

BOD (&o2005§qpea0g05 o3 eom

eqopéeqpolesean
6330058q|Ec3226g05)

200mg/L(joo 8c8oqddc8om)

20mg/L( jo 8c8ogéclaBom)

CODw, @qoz€eqpotesean 63535
[3oedIEsqp2)

300mg/L(poo 8c8agécladom)

35mg/L(pg) 8c80q&dlc8om)

SS (eqoz€egpdoteseom 3255¢p2)

200mg/L(joo 8c8oqddc8om)

30mg/L(po 8c8ogéclaBom)

STMEDLS:

o GRIT_CHAWBER

ESLMISATIIH Tk
@

@ AERATION TANK

@ FIHY. SETTING TAME
@ OISINFECTION TAMK
@ TREMTED WATER TAHE
@ GHEMIGH. ROGH

m DEYING BED

@ SOM TANK

RECIRCLLATION PUMP FOLNOATION

DETAED 1

S

J

Jﬂ_b 19500 _|. 16371 |.

_|_1£+uu_|.1£4uu_[JE4uu_|, 19530_[

10130 2040
107730

§ 9o oaphoot cboodiaios
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Prim

Final
Settling Tank Settling Tonk
Influent [ =l @ Aerotion ——Effluent
| = | Tank
Screaning Lifting i
& Pump Cthnzi|m
Degritting on
Tonk Siudge Return ®

Excess siu [\\

Thickener Dewatering Sludge

Cake
¢ -y eqedoo§,08eaXeigesaopducdesd

99 ago0dAod3: GuicHY3830D
9-0-0 3208:(n)0pt gdimadmnbguwm

§E&000m§ 9080nBEn3Siqpiaant 206[gde) §6:32E3m0600wNE: 0050500
og6ede0ic0g - 0.§) MVA/year

009826[g22655E005006) (q/00dg6:aE c3325903 O(p.0.0)0gEewdlgoo:0laodi
0) eepEaqpopdedom joha/year
J) ©95§copbucdgmegisod 00540005 caonadfG: (§) $82ej03parE 000% 2005905205

[geSeconComadiqgei [408CagIopodgyp:eaq J0os) 950038 ca3aqtian|gbsC goiaaangCianjyd
[g6edl conepdmacgeacsod 6320050003¢E 6op [4ESEa0N

cxm&o&eoseocﬁ - 00 - Jo MVA

3-17



00508:qEsEpg I0Fa00deepade3a8a oo
2Beodlzacn:Binieqeas 8oadS: (3908 o)

Water(ni/day) Forecast of Power and Water Power(MVA/day)
45,000 _ 09461400 200
| il 40,026
|
40,000 — 18480
—i— Water =——&—Power
- 160
35,000
- 140
30,000
- 120
25,000
- 100
20,000
- 80
15,000
- 60
10,000
’ - 40
5,000 - 20
0 0
Ist  3rd 5th 7th 9th 11th 13th 15th 17th 19th 21th
Year
Ist [ond [3rd [#h  sh l6th  [ih Jsh Jwh b [ Jixe [i3b b [k fieh ik [ish [l P Pk [0
Seﬂﬁlg.%rea(ha) 20 ) N 200 20 20 i n u 0 0 2 X 20 0 i x 0 [ ) 0
Accmm]medggﬂingyea(ha} | 4 60 80| 100 120 140 160 180 00 20 40 280 180 300 20 340 360 360 360 150 360
_-\_(eaoff'amor_vgpefaﬁm[ha) 4 I 4 46 60 30 100 120 4 160 180 200 2 Ho 260 18 kit m 336 348 356 360
Waterl’m}'day} 460 | 1380 | 2760 4600 | 6,500 9260 11300\ 13800 16100 18400 20700( 23000 25300| 27600( 29900 32200| 34300 36800| 3B640( 40020 40840 41400
Power LM\" A_"day] 2 (] i 20 36 40 30 50 e il 90 100 116 126 130 140 130 180 168 14 m 180
Factor of water (m3/dayha) | 23.0| 35| 460 315 | 690 6.7 821 863 04 2] 4l Lak 913 o984 97 1006 1015 1022 1073 2 3 1150
[Factor of power (m3/dayha) | 01] 02] 02 03] 03 03 04 04 04 04 04 04 04 04 04 04 04 04 03 03 63| 03

0 9-0-0 eetagdodeuienge§escdeadejd

00~ qoodlg§cogosd
28c0dlzadEs(on)sEucdosioqCestogpiadngtodgsient(yeoqsesanndilencdE:Bodooaopd
0) 3260&(00) 000ERSLASE0E] 0EYEGSFE(PPKV)SE:

J) Joo 956 §6:32Edm006320: 030503604 (§08dlood) dlodamieuomd§st rsde (oo KV)
c8&:33202 8cudlzaeog(mn) o3 s0059905dleb

$ (9.9.) 2095 Jo o 956 agdodlgieogsadaaoda’goorgilgdoopd
JoJ095008:091€03€ adm20600wansm: 603e005832:c3E:(a8)axeman IPP 00H§ods
cPloptcoion Rictoploptovichotenton)
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, 1
| [THILAWA SEZ] |
\

/ '-\' = G : — .__-__ e

¢ (9-0- ) 9BcodlesopBignieqpas 32608(00)a] apdodeuieOGosd

P-esoodagudeeemadannd

0005c805:0503265(9¢ 32908 (00)50503E:eal aBqs LTE 0500300608000 20808 (00)0pe
Alo€eamm8052a88:qp03 auxip-p-0 0g€ewdlgaonoodi

[4§ers0050g05eepapbes: $& GiediEsgodrodizacndigeqins MTaaca00053239000 903
Geon0dgjcopducdeastdi § 0pSidgp:d p-e-0 0gtesdlgaonil: gforsedurnagt sa§Emeens( )03
F200qlq) SfepsdoangpisE copboodeoepdi

@032 p-R-0 9Bcodisaandigieeralenso(an)opt [gpdogEisnndaoudympSuondencgad

2803280532084

208052038:qp: s SS .

(0obsoCepdesep)

1. eUTRAN Applying evolved UMTS (Universal Mobile

%«5,008005,%@05@& Telecommunications System) Terrestrial Radio

dsd Access Network consisting a) eNodeB, b) a) 1 system
Management System and c) Other Materials of b) 1 system
antenna, lighting protector, power cable and c) 1 system

(SEZ) & (ITMC) mounting kit.

2. EPC (Evolved Including Mobility Management Entity, Serving 1 system
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398:839 R cedlgged 0N

(0nbsoCupdesep)

Packet Core) Gateway, PDN (Packet Data Network) Gateway,

Home Subscriber Server, Policy and Charging Rules
Function, and Management System with basic

(ITMC) license.

3. Rectifier @80 For evolved NodeB and radio equipment

Battery (o0g8)

1 system

(SEZ)

Including network design, installation &

4. Soft Component commissioning test and training by the Contractor.
(8005990590R5000584Es 1 lot
obeoei0diadgoesonts s&

Slieatticrlealeslont YopTcle))
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Average Average Average Average Japan

Total solids % 0.26 0.03 0.03 0.01

pH 7.22 7.33 7.25 7.35

NO3 % 0.154 0.072 0.052 0.232

NH," % 0.014 0.007 0.047 0.037

Total N % 0.035 0.035 0.036 0.037

PO,> ppm 24.93 10.02 343 343

Total P % 0.034 0.032 0.029 0.032

S0~ % 1.74 1.86 0.77 1.14

Oils & greases ND ND ND ND

Hg ppm 0.007 0.007 0.005 0.007 15

As % ND ND ND ND 150

Cu % 0.015 0.019 0.018 0.024

Pb % ND ND ND ND 150

Zn % 0.014 0.012 0.013 0.012

Cd ppm ND ND ND ND 150

Total Cr ppm 36.67 33.87 18.67 72.17

cr ® ppm 36.00 34.17 18.57 71.67 250
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4 | Ordor - - -
5 | Color - - -
6 | Electrical Conductivity MS/cm - -
7 - 6.0~8. 5.5~9
pH
5
8 | BOD5 mg/L 8 15
9 |SS mg/L 100 50
10 | DO mg/L >=2 >=4
11 ) MPN/10 - 7,500
total coliform
OmL
12 | COD mg/L 5 30
13 | total nitrogen mg/L - -
14 | total phosphorous mg/L - -
15 | total organic compounds mg/L - -
16 | turbidity FNU - -
17 | Hardness mg/L - -
Health impact parameters [toxic substances]
18 | mercury (Hg) mg/L 0.0005 0.001
19 | lead (Pb) mg/L 0.01 0.05
20 | cadmium (Cd) mg/L 0.003 0.01
21 | hexavalant chromium mg/L
0.05 0.04
(Cr(VD))
22 | copper (Cu) mg/L - 0.5
23 | zinc (Zn) mg/L - 1.5
24 | nickel (Ni) mg/L - 0.1
25 | manganese (Mn) mg/L - -
26 | iron (Fe) mg/L - 1.5
27 | Tin(Sn) mg/L - -
28 | cyanide (CN) mg/L ND 0.02
29 | oil and grease mg/L - 0.1
30 | sulfide mg/L - -
31 | sulfate mg/L - -
32 | fluoride mg/L 1 1.5
33 | nitrates (NO3-N, NO2-N) mg/L 10 -
34 | ammonium nitrogen (NH4-N) mg/L - -

cj;oSquSu 1)Applied the standard “Agricultural use” and Health impact standard.
2) Applied the standard “Agricultural use”.
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ao: 6, -0 632qp035609:600000q§300905 200dgjeonnad§umnyp:

od oB§on Celclabliteh) §8¢ DGpz00:
o) HI7609829-1 pH
pH meter HANNA USA
Sensor
J | DO meter HANNA USA HI7609829-2
9 | Digital Water Velocity | Global Water Flow
USA FP 211
Meter Probe
G | Alpha Bottle (Water Wildlife Supply .
Indonesia -
Sampler) Company®

@0t 6. JG 6e$p§0¢PiE0300 $950g005E005:030:gspdi0b:

oD oBC:omg $950900 oB§:8Gsq
o |Oil and Grease [1000 ml glass bottle Sulfuric acid, Refrigerate
J |COD 500 ml plastic bottle Sulfuric acid, Refrigerate
9 |BODs 1,800 ml plastic bottle Refrigerate
G |Cyanide 500 ml plastic bottle NaOH, Refrigerate
§ |Heavy metals  |500 ml plastic bottle HNOs Refrigerate
6 |Sulfide Zinc Acetate and Sodium Hydroxide,
300 ml glass bottle )
Refrigerate
qQ [TOC 300 ml glass bottle )
. H2S04, Refrigerate
(incubate)
© |Bacteria 200 ml glass bottle .
. Refrigerate
(Sterilize)
Others 1,800 ml polyethylene
€ Polyethy Refrigerate
bottle

() ©620006800:008:

662260226:99:03 0620000505:00d:g03 63M0HAleLIREEE3[Go:0ladI

@0t 6, J-6) cassaEPi0R ad00ddsbi0b:
oD G300t G0peondspdic0be
o) pH HI7609829-1 pH Sensor
J Turbidity HI7609829-2 Turbidity Sensor
Q Suspended Solids Gravimetric method
. HI7609829-2 Galvanic dissolved oxygen (DO)
G | Dissolved oxygen (DO)
sensor

9 Chemical oxygen demand(COD) Dichromate method

Biochemical oxygen . . .
8 Direct inoculation method

demand(BOD5)
Q Oil & Grease APHA-AWWA-WEF Method
© Coli Group AOAC Petrifilm Method

Ammonium nitrogen (NH4-N) The nash reagent photometric method
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o G300 | GpanO$dH006:
. . Hanna HI 83200 Multiparameter Bench
00 | Nitrate Nitrogen (NO3-N)
Photometer
00 | Total nitrogen Kjeldahl Distillation Method
N Molybdenum antimony anti-spectrophotometric
Total Phosphours
method
29 Hanna HI 83200 Multiparameter Bench
PO4-P (mg/1)
Photometer
oG Hanna HI 83200 Multiparameter Bench
Copper (Cu) (mg/I)
Photometer
0§ . Hanna HI 83200 Multiparameter Bench
Zinc (Zn) (mg/I)
Photometer
o6 | Cadmium (Cd) (mg/l) AAS - Graphite Furnace Method
oq | Lead (Pb) (mg/I) AAS — Graphite Furnace Method
o0& | Mercury (Hg) (mg/l) AAS — Graphite Hydride Method
o@ ) ) Hanna HI 83200 Multiparameter Bench
Nickel (Ni) (mg/l)
Photometer
Jo ) Hanna HI 83200 Multiparameter Bench
Chromium (Cr) (mg/l)
Photometer

(p) e00bF0ss
Ga$e50qP:03 CandessdiBirsi 328:qe005508s [g§p08:03EBGEABE:ZEE SGS ol
©205308:qp233, 3, 6800EAlo0di

6. J.§ sopcngqoos

6622600826:9:EAROFOO0D ©0VE [0300DVZAD OPEIM5LPFAESI VO GeMdLY
§§je09° 6226032632608 GEM0deEdlgdlanyn: 0gtawrdly consdloopdi @ad€aoogE o3E:om
Qo> 32 ©y§$E303,2005 8000556§CEE GaEaqRd Fo6oRdssi0d coPagseselot: cop §e d
20p51 32[gp:03E:000g05g2en 2009605 d58:0005 $p5sdkelopEs 603, Ao A elopé Bawd
SEZ soe08 ()6l 328t 0080desepyp: § 6622qp032603:00 GuaopuyEgE comtigseloptieny §q
20

e 6.6 eqEqpdmacogiqrodyp: (TW-1 : 20om0580peguododioyodton qodyp:)

O
W1 oo |eoqS | oo | gb | qBS | BB | b | oji 5
Temperature 30.1 37.3 29.5 | 28.22 | 27.58 | 28.50 °C )
Taste & Odor Not objectionable - -
Color Clear | Clear | Clear | Clear | Clear Clear - -
Electrical 39
. 57 48 63 47 28 MS/cm -
Conductivity
pH 5.8 6.21 9.3 7.54 7.6 8.85 5.5~9.0
BODs 2.5 2.5 3 3.5 1.5 2.5 mg/I 15
SS 1,230 | 163 176 265 159 168 mg/I 50
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0db0&qCsEapg Iograoodeepadeaadatoon
ABodaacpsBignieesas 8o038: (s9s08 o)

o5t
TW1 oDV | BV GO & oD &
a5 6% | v | [de R | (800839)
DO 4.06 6.98 436 | 4.50 | 6.75 7.70 mg/I >=4
1x 3X 3 X 4 X
. 5 - 3 5 5 - MPN/100ml -
Fecal Coliform 10 10 10 10
1x 3 X 3 X 4 x 3
) 5 - 3 5 5 - MPN/100ml | 7,5x 10
Total Coliform 10 10 10 10
CoD 3.68 | 0.368 | 0.37 | 2.36 1.84 5.52 mg/| 30
Total Nitrogen 7.6 13.28 | 13.3 12.9 12.7 13.4 mg/I -
Total Phosphorous 2.6 ND ND ND 0.2 0.2 mg/I -
Total Organic 5.0
6.5 7.9 10.4 12.9 6.4 mg/I -
Compounds
Turbidity 42.24 0.1 90.5 55.6 | 46.6 54.6 FNU -
Hardness 40 32 14 60 80 10 mg/I -

e 6.9 6632qp520603:q008qp: (TW-2 : ofeneqeanadjs 2005eepady 038:0m giodp:)

0$$:
w2 oo | ooqed | oo | gb | qed8 | [Hocd | opsb (&jig)
Mercury (Hg) ND 0.0002 0.0011 | 0.0001 | 0.0009 | 0.0021 | mg/I 0.001
Lead (Pb) 0.003 ND 0.0622 0.009 | 0.05 | 0.0104 | mg/I 0.05
Cadmium (Cd) 0.0044 0.0007 ND 0.0013 | 0.0152 | 0.0004 | mg/I 0.01
Hexavalent
Chromium ND ND ND ND ND ND 0.04
(CrVI) mg/I
Copper (Cu) 0.04 ND 0.28 0.18 ND ND mg/| 0.5
Zinc (Zn) ND ND ND ND ND ND mg/I 1.5
0.07/<0.0
) . 0.59/0.01 | 0.12/0.01 | <0.01 | 0.01 | <0.01 0.1
Nickel (Ni) 1 mg/I
Manganese
(Mn) ND 0.1 0.1 ND ND ND mg/| -
Iron (Fe) 0.001 5 0.094 0.05 0.05 4 mg/I 1.5
Tin(Sn) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 | mg/l -
Cyanide (CN) <0.05 <0.005 <0.05 <0.05 | <0.05 | <0.05 | mg/l 0.02
Oil & Grease <1 2 <1 <1 1 2 mg/I 0.1
Sulfide ND ND ND ND ND ND mg/I -
Sulfate 100 100 100 ND 5 40 mg/I -
Fluoride 0.01 ND 0.05 0.01 0.03 0.03 | mg/l 1.5
Nitrates (NO3-
N) ND ND ND 4.2 ND ND mg/| -
Nitrite (NO2-N) 7.6 ND 13 15 13 13 mg/I -
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o532
w2 oo | eoqed | oo | g8 | qudt | [pGocd | opsb (&ji&)
Ammonium
Nitrogen (NH4- ND ND 0.25 Nil ND ND -
N) mg/|
ot 6. o eqeqpdeacagiqrodyp: (TW-2 : 200m05¢0pes00d08:0qE 03C:0m qiodgps
3§2056005034¢§ G0T030pq(03)
W2 g | P8 | PRdd | opsd | 858:BuoSsd)
Temperature 27.39 27.25 26.5 °C -
Taste & Odor Not objectionable -
Color Clear Clear | Clear -
Electrical Conductivity 48 53 62 pS/cm -
pH 7.21 7.3 7.4 5.5~9.0
BODs 3 2.5 2.5 mg/| 15
SS 91 73 272 mg/| 50
DO 4 4.6 4.5 mg/I >=4
1.7 x 4.0 x
_ 3 - 5 MPN/100ml -
Fecal Coliform 10 10
1.7 x 4.0 x 3
Total coliforms 10° ) 10? MPN/100ml 75x10
CoD 2.36 0.736 | 1.104 mg/I 30
Total Nitrogen 8.1 8.2 8.1 mg/I -
Total Phosphorous ND ND ND mg/I -
Total Organic 4.1
4.9 5.3 mg/I -
Compounds
Turbidity 236 98.5 651 FNU -
Hardness 120 100 20 mg/I -

@0 6. ¢ elqezsnndeqmaapbaacogiqroSyp: (TW-3 : 20000058apas 0odofioy€ 0300 godyp:)

O5e

TW3 ©odcw | Bogud | Go eS| qed€ | [ogp0d opsd (Sojﬁ}&)
Temperature 29.2 30 29.83 | 28.64 | 30.03 | 30.26 °C -
Taste & Odor Not objectionable -

Color Clear | Clear | Clear | Clear | Clear Clear -

Electrical 2,765
. 3,121 | 2,798 | 2,773 | 2,735 | 2,762 HS/cm -
Conductivity
pH 7.85 747 | 7.23 | 7.35 7.91 5.5~9.0
BOD5 5 4.5 2 2 2 mg/| 15
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Osa:
TW 3 ©0dco | soqud | co @& | qued8 | [ogeod opsd (&j§§8)
SS 1,716 | 1,207 | 1,994 | 1,956 | 889 1,828 mg/I 50
DO 3.42 4.9 3 4 6.31 6.75 mg/I >=4
Fecal Coliform - - - - - 1.0 x 10> | MPN/100m| -
Total coliform - - - - - 1.0 x 10* | MPN/100ml | 7,5 x 10°
COoD 0.74 1.84 | 1472 | 1.28 | 0.48 1.84 mg/| 30
Total Nitrogen 10.39 | 12.2 12.2 6.8 7.3 6.6 mg/I -
Total Phosphorous ND 0.3 ND ND 0.2 0.2 mg/I -
Total Organic 0.5
<0.5 0.3 0.4 0.7 0.7 mg/| -
Compounds
Turbidity 3.8 5.08 | 50.7 3.3 41 48 FNU -
Hardness 148 208 140 320 300 140 mg/I -

aoe 6. 00 clgesmndea@aapbancogiqrolyp: (TW-3 @ og$iweepaaniroocdeepady o3E:omgiodyp:

6§0055005035¢§> GoNAB0 QOqP:)
TW3 3% 0ps0 | D58:(800bs0)

Mercury (Hg) 0.0007 mg/| 0.001
Lead (Pb) 0.013 mg/I 0.05

Cadmium (Cd) 0.002 mg/I 0.01
Hexavalent Chromium
0.023 mg/I 0.04
(Crv1)

Copper (Cu) ND mg/I 0.5
Zinc (Zn) ND mg/I 1.5
Nickel (Ni) 0.012 mg/| 0.1

Magnese (Mn) 0.8 mg/I -
Iron (Fe) 0.01 mg/I 1.5
Tin(Sn) mg/I -

Cyanide (CN) <0.05 mg/| 0.02

Oil & Grease 3 mg/| 0.1

Sulfide ND mg/I -
Sulfate 35 mg/I -
Fluoride ND mg/I 1.5
Nitrates (NO3-N) 4.6 mg/| -
Nitrates (NO2-N) mg/I -
Ammonium Nitrogen
ND mg/I -
(NH4-N)
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@0 6, J-00 elgesmndeqeaqpdencagiqooByp: (TW-4 : 200m005E cpes 0odofiay€ 03€:0m qdyp?)

ogs:
TW 4 0B | BV co & od b
e gt | ¥ | boe R | (800859)
Temperature 29.3 28.6 27.72 | 26.92 26.81 25.7 °C -
Taste & Odor Not objectionable -
Color Clear | Clear Clear Clear Clear Clear -
Electrical 1,625
. 2,988 | 2,804 | 2,770 1,902 1,502 HS/cm -
Conductivity
pH 6.6 7.52 8.1 7.58 7.62 7.54 5.5~9.0
BOD5 3.5 3 3 2.5 2 2 mg/I 15
SS 416 1996 1752 1153 963 1321 mg/| 50
DO 5.01 3.2 2 4.5 3.4 4.1 mg/I >=4
. 3.0x 7.0 x 1.3 x
Fecal Coliform - - 3 3 3 - MPN/100ml -
10 10 10
] 3.0x 7.0 x 1.3 x 3
Total coliforms - - 3 3 3 - MPN/100ml | 7,5 x 10
10 10 10
COoD 6.25 | 0.736 | 1.104 2.28 0.736 4.784 mg/| 30
Total Nitrogen 9.7 13.64 | 13.94 6.1 7.2 7.1 mg/I -
Total 2.3
ND 0.3 ND 0.8 2.3 mg/I -
Phosphorous
Total Organic 1
0.9 0.9 0.6 3.1 4.8 mg/I -
Compounds
Turbidity 2.55 1.8 0.8 2.8 3.5 FNU -
Hardness 120 163 110 180 200 318 mg/I -

@0 6. J-0 J elgesanodeqEaqpdeneagiqaodyp: (TW-4:0000005C0paguadods oge
0PE:0m0qi05 gt 6§P05E00503 $@50 BOMEBVRFEIYPE)

TW 4 soqod | opsd | 555:(8udbs6)
Mercury (Hg) 0.0001 mg/I 0.001
Lead (Pb) 0.0017 mg/| 0.05
Cadmium (Cd) 0.0010 mg/| 0.01
HexavalentChromium(CrVI) | 0.024 mg/I 0.04
Copper (Cu) 0.001 mg/I 0.5
Zinc (Zn) ND mg/I 1.5
Nickel (Ni) 0.06 mg/| 0.1
Magnese (Mn) 0.7 mg/I -
Iron (Fe) 1.0 mg/I 1.5
Tin(Sn) mg/I -
Cyanide (CN) <0.005 mg/| 0.02
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TW 4 s0qud | opsd | 558:(800bgd)
Oil & Grease 6 mg/| 0.1
Sulfide ND mg/I
Sulfate 45 mg/I
Fluoride ND mg/I 1.5
Nitrates (NO3-N) 4.7 mg/|
Nitrates (NO2-N) ND mg/|
Ammonium Nitrogen (NH4-
N) ND mg/I
€.p 39§é§80@a&}pmqésoeog

6.9-0 69320060
32505¢ clgedagn 206535693:03E:0m8)05GP:03 @us 6.9-0 03¢ eedlg 0ot 0pdma03E:
qo$sEsagp:EeqpraiclgaBagnilofogobigpienonmnodom godqp: $E3503 03E:00093k05i

@0t 6.9-0 6f42a6pb3a60R:e0p000H:006§ 3090503 :000gi0qp:

oD 0C:omqed op§d qos oo} q;Z?SGPO§$ng5§8
o) Cadmium (Cd) mg/kg 150 37 2
J pH

? Copper (Cu) mg/kg - - 50
G Zinc (Zn) mg/kg - - 200
9 Manganese (Mn) | mg/kg - 1,800

8 Lead (Pb) mg/kg 150 400 70
Q Arsenic (As) ma/kg 150 3.9 12
® Iron (Fe) mg/kg -

e Chromium (Cr) mg/kg 250 (300)*

20 Mercury (Hg) mg/kg 15 23

20 Nickel (Ni) ma/kg - 1,600

o%:m'):: Notification of National Environmental Board No.25, B.E.2547 (2004)
Ministry of Environment, Government of Japan (2002) “Regulation for implementing the Law on
Soil Contamination Countermeasures”
QVVN 03: 2008/BTNMT, Applied “farm land”.

6.9~ J eopronadondaopdesep

elg5E20500305020600326038 GH0059105qP:0d 03E:0mgIEdGPESE ABiomig)
a@:@oﬁooo:&oaéu
(0) $ggoc0m0s0pepasepapieizayRiq|d

$pPqepepesepapial oopdesepqpi aom: 6.9+ jopb eedlgoonianphi Bfgé g0 comadop
PG 5ep3203:08:6l 226:20:805208)053C05GP:0Y 6I0I303E: Gedlgoo: 200
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E 96°17'13.57"

() oo5pb5h
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o) Cadmium (Cd) Atomic Absorption Spectrophotometer, Aqua-

regia

J Chromium (VI) Atomic Absorption Spectrophotometer, Aqua-

regia

v pH

G Mercury (Hg) Atomic Absorption Spectrophotometer, Aqua-
regia

Q) Lead (Pb) Atomic Absorption Spectrophotometer, Aqua-
regia

G Arsenic (As) Atomic Absorption Spectrophotometer, Aqua-

regia

Q Zinc (Zn) Atomic Absorption Spectrophotometer, Aqua-
regia

® Nickel (Ni) Atomic Absorption Spectrophotometer, Aqua-
regia
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op | oBC:omqed | efepodeogepad | Siepdd g 0p$0
ST1 | ST2 | ST1 qo$
o | Cadmium (Cd) | 0.004 | 0.006 | 0.007 150 mag/kg
J | Chromium (VI) ND ND 10 250 mg/kg
? pH 6.2 6.5 6.3
G Mercury (Hg) | 0.002 | 0.004 ND 15 mg/kg
9 Lead (Pb) 80 83 80 150 mg/kg
8 Arsenic (As) ND ND ND 150 mag/kg
Q Zinc (Zn) 105 110 115 150 mg/kg
® Nickel (Ni) 10 12 7 - mg/kg
Manganese 15 18 - mg/kg
e 14
(Mn)
20 Iron (Fe) 5280 | 5310 | 5010 - mg/kg
00 Copper (Cu) 80 85 110 - mg/kg
©0dgieS: ND: Note detected
(p) 225530053060
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6[g32qp5326:03:03E:000105320:0020005 qLESESEN vodoSiyEBER Ba0ddead conseomn ABE:om
qodgpeooa’ o5:dkelopEieoy, §golaopd
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) qo8 | 658:(clq)

°d | o3C0mgEd 1 Qo o5
o | Cadmium (Cd) | 0.009 150 mg/kg
J | Chromium (VI) 15 250 mg/kg
? pH 6.4 -

G Mercury (Hg) ND 15 mg/kg
9 Lead (Pb) 115 150 mg/kg
G Arsenic (As) ND 150 ma/kg
Q Zinc (Zn) 125 150 mg/kg
® Nickel (Ni) 11 - mg/kg
@ | Manganese(Mn) 20 - mg/kg
20 Iron (Fe) 5015 - mg/kg
00 Copper (Cu) 125 - mg/kg

crwoquJoS: ND: Note detected
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o) Sulfur dioxide (S0,) ppm <0.12 < 0.04
J Carbon monoxide (CO) ppm - <10
o) Nitrogen dioxides (NO,) ppm - < 0.04~0.06
G Total suspended particle (TSP) | mg/m3 <0.33
Q) Particle matter 10 (PM10) mg/m3 <0.12

o%sooo:: Notification of National Environmental Board No.10, B.E 2538 (1995);
No.24, B.E. 2547 (2004); and No.28, B.E 2550 (2007).Environmental Quality Standard for Air in
Japan (1973, 1978).
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il S
od G300 ob ©0dOd
o) Fauna and Flora Threatened species Nil
Threatened Mixed vegetation and Potential human disturbance and
J Communities water body construction
o) Migratory Birds locally Local migration
G Wildlife Corridor Low Cultivated land for some reptiles
9 Representativeness Moderate Mixed vegetation and Water body
o Some parts have the natural
8 Natural Diversity Low o
diversity
Rarity and Mixed vegetation and water body
Q o Moderate o ]
Distinctiveness support the biodiversity
Mixed vegetation, water body and
® Naturalness Moderate cultivated land provide ecosystem
services
) Insect pests and field
G Pest Species Seasonal
rat
o Potential human pressure and
20 | Long —term viability Moderate .
construction
Adjacent habitat )
00 Low Disturbed land
values
Degree of existing N
N o Moderate Human activities
modification
Sensitivity to ) )
0P i Moderate Mixed vegetation and water body
disturbance
) Patches of mixed vegetation and
oG | Overall habitat value Moderate
water body
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() S
GOROO0220020p900030xE: Grpanapdesepart ABo[P§EBodeeedlt: 0pead

©05006:qgR2001  ©odooqfeorn  ABO[pjEBodeIdi0pd 260 qep:aRd  §jEdodypilydaopd
200969050qPEoKEoN Bdn3Siesepel 00esgoB A3[yrgpad).$, e5VCee GsepIopSoRE Al

@02 6.q-p Bood Fa00:Binieciaensol (00)§ 9odoobigfea B8y §8odyp:

edlgpg
o e8> GO 26 Cs
P d opoEaopd o e
o] Danaus chrysippus Plain Tiger Danaidae Very Common
J Danaus genutia Striped tiger Danaidae Very Common
9 | Euploea core godartii Crow Danaidae Common
G Danaus limniace Blue tiger Danaidae Common
Papilio polytes o
9 Common Mormon Papilionidae | Very Common
zomulus
O Junonia almana Peacock Pansy Nyamphalidae Common
Q Junonia atlites Grey Pansy Nyamphalidae Common
® Eurema hecabe Common Grass Yellow Pieridae Very Common
G Catopsilia pyranthe The Mottled Emigrant Pieridae Very Common
Catopsilia scylla ] o
20 ) Orange emigrant Pieridae Common
comelius
20 Catopsilia pomona Emigrant Peridae Very Common
N Appias lycida Chocolate albatross Peridae Common
Melanitis phedima . .
0P . The Dark Evening Brown Satyridae Common
ganapati
(9) godp:

GOD2Y:2062009656p0RE CodGEgude (09)paREA0EED Cod§EBad (00)pad eapam
603,§390100p51 6epa20550500503E colepieomn§jEBodypien aonc8om (Acridotheres tristis tristis)
$C 20005060m§s (Spilopelia chinensis) [§dAo0pd1 60pa00p) TIC036oNZRE: GsePID:
03¢ ¢odqr8obaad,0B 603 faqooph 320305 egep 304.0305e01650384 o} g, opdn oy,
G5eP§070026503Ee0 cod|Bodgp: i€ FE:o0denieomEyps 3aEse00dgpH 0SigPa §reoqp:
$C 2003:q203 02:0):6000 Id:000RdlgPIeR, §eoopd

GepanPa0pdesepoRt 32603, qypiadiooadlapiog Acridotheres tristis tristis $& Spilopelia
chinensis o3 Slo€dlooodi o eod§EBodgpod fgpieomn esadEepeaogp:a’ cdodeagp pdeogen
6503E[Gs §podelg pesa3EsEoodeomnypieoy §adloopdi (powr-o0ocBom Acridotheres tristis
tristis 1 000080 (Acridotheres tristis tristis) $E 3200501 oo (Spilopelia chinensis) 7333, 6o

6pe0gop€aeay flqoopdl goddBodapio? gehax(af cpesoioybapiogbacy.qqpiasph
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@ot 6.q-G 6apaonoopbomeozaogl: agpoon:oopd8anB§ieseps ¢obondiqfeon ¢odBodyp:

IUCN
of | Bgeasd cooopoqzepd et qroptrend
=00[gzoes
o) Cypsiurus . . .
o Asian Palm Swift Apodidae NL
batasiensis
J Egretta garzetta . .
Little egret Ardeidae NL
garzetta
? Egretta alba Great egret Ardeidae NL
G Phalacrocorax ] )
] Little cormorant | Phalacrocoracidae NL
niger
9 o o Lesser golden .
Pluvialis dominica Charadriidae NL
plover
Accipiter badius Shikra Accipitridae NL
Sterptopelia .
) ] Spotted Dove Columbidae NL
chinensis
® Halcyon White-throated o
) o Alcedinidae NL
smyrnensis Kingfisher
G Ploceus ]
S Baya weaver Ploceidae NL
philippinus
20 Eurasian tree .
Passer montanus Passeridae NL
sparrow
folo) . White-rumped .
Lonchura striata ) Passeridae NL
munia
=N Acridotheres )
o Common Myna Sturnidae NL
tristis tristis
elo) Motacilla alba White wagtail Motacillidae NL
oG Pycnonotus .
. Redvented Bulbul Pycnonotidae NL
jacosus
0§) Orthotomus L o
i Common Tailorbird Cisticolidae NL
sutorius
o6 Copsychus Oriental Magpie-
psY . . 9p Muscicapidae NL
saularis Robin
0q | Corvus splendens House crow Corvidae NL
o8 Corvus i .
Large-billed crow Corvidae NL
macrorhynchos
NL- o0qCs0q)
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(9 3050500000k

60p2000070m0RE: eeedlE:E B0H00RAEB0S Geadeoy §30pd oy [pgod
(Niviventer fulvscens) $& cooSlogodaps (Bandicota indica) 0393 6o 2§, §pdodgpsa? o0kapEs qps
¢ =a8mey §6f8: §9R3| (Collosciurus pygerythrus) o 32600 cOlodma0EPsE §jpod elgqps o3¢

60R,q0laopd

@02 6.q-§) Boodenon:Bieaafiasod ()8 eapanneny §aoopds.03050qdqEBoSyp:

IUCN
op. 98g=065 cuoopogeeepd | qpet: | §popdiepd | 9obqod
=a[gescs
Callosciurus ) o
o) Grey squirrel Sciuridae Lc Observed
pygerythrus
Bandicota Lesser ) )
J . . Muridae Lc Interviewed
banglensis bandicoot rat
Niviventer White belleyed )
? Muridae Lc Observed
fulvscens rat
) o Greater ] )
G Bandicota indica ) Muridae Lc Interviewed
bandicoot rat

Lc- Least concern

(9) ogorogoro0apdlapist cphieseqesaogdiqdoap:

GRO2020070ZRE: GrYXNY:000F0PIe$PIRE 0z20gL0RAGEBOS (00)95¢
078:656q65000§E805 903 GrpaNey §Fa0pdi ogrrogo0aAl§Bod 0odglydeom Calotes
versicolor o3 $20Eqpe0kgreiladeepndeom eepesneomgp: 03¢ 603 §620pdN capa 6o3, §q
G §rBodqpeasod odkagtiogtaeoy qeom oviwas (Fejervarya limnocharis) 2005 6og,qqpP: 9095
§z850009[g® 000N w§EBod00delgd coon Halobatrachus tigerinus 2opScopSs godepaBagt esep

2P0 603, §§00056000 33603, q4P:a0pd §EB8o[gEo0I

a0t 6.q-6 Boodaog:Binieeas 2008 (0)0g8 elgpadeny qpaBf eop §eeom ogogniaogpdlss

op§ies0000§jsBodgp:
TUCN 3260000
op Bgaaepd cooopoqyeepd s oo |
efgeacs
o) ] ) Monocellate )
Naja kaouthia Elapidae Lc Observed
cobra
J Bungarus fasciatus Banded krait Elapidae Lc Interviewed
9 | Daboia russellii siamensis | Russell's Viper Viperidae Lc Interviewed
G . Copper-head )
Coelognathus radiatus . Colubridae Lc Observed
trinket snake
9 Indo-chinese rat ) .
Ptyas korros snake Colubridae Lc Interviewed
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TUCN 3600000
op Bgasued coo0p0Eaopd qad: Rl |
Helgzcs
G Indian vine _
Ahaetulla nasuta Colubridae Lc Observed
snake
Q , - Red-necked _
Rhabdophissubminiatus Colubridae Lc Observed
keelback
o) o Chequered )
Xenochrophis piscator Colubridae Lc Observed
keelback
e . . Common sun o
Eutropis carinatus ) Scincidae Lc Observed
skink
20 ) Garden fence i
Calotes versicolor ) Agamidae Lc Observed
lizard
00 Calotes emma Tree lizard Agamidae Lc Observed
o | Holobatrachus tigerinus | Indian bull frog | Dicroglossidae Lc Interviewed
lo} Fejervarya limnocharis Paddy frog Dicroglossidae Lc Interviewed
oG | Fejervarya I. limnocharis Paddy frog Dicroglossidae Lc Observed
0§) Common Tree ) .
Polypedates leucomystax ¢ Rhacophoridae Lc Interviewed
rog
ol Duttaphrynus _
) Common toad Bufonidae Lc Observed
melanostictus
oq ) Ornate sand ) .
Microhyla ornata ] Microhylidae Lc Observed
rog
00 Kaloula pulchra Painted bull frog Microhylidae Lc Interviewed

Lc- Least concern

@ot 6.q-q BeodaaopiBigieees 2608 (00)0pE elgpodeay gpbf eop §eeomn
ogrragia0qpleGBiapaBRa0g qean apdiesoogpddEodyp:

IUCN e s
L) 280005 §a: GuoROYERepd §popdepd oo
elgeees
o) Hoplobatrachus ) ) ) Lc
. Dicroglossidae Indian Bull frog .
tigrena Interview
J Fejervarya rugulosa Dicroglossidae Paddy frog Lc Interview
? Fejervarya . ] Lc
. . Dicroglossidae Paddy frog
limnocharis Observed
G Fejervarya ) ] Lc
. . Dicroglossidae Paddy frog
l.limnocharis Observed
9 Fejervarya l.greenii Dicroglossidae Paddy frog Lc Observed
8 Polypedates ) _ _ Lc
Dicroglossidae Flying frog )
leucomystax Interview
Q Kaloula pulchra Microhylidae Painted common bull Lc Interview
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IUCN o= 5
op Bgasued e ewopoqeeepd | qpopdreph |
algeees
frog
Bufo melanosticttus Bufonidae Asian common toad Lc Interview
Daboia russelii o ] Lc
i . Viperidae Russell's viper .
siamensis Interview
20 Naja Kaouthia Elipidae Monocellate cobra Lc Interview
00 | Bungarus fasciatus Elipidae banded krait Lc Interview
N Bungarus caerelus Elipidae common krait Lc Interview
le} Ptyas korros Colubridae Indochinese rat snake Lc Observed
oG Coelognathus ) Copper head trinket Lc
_ Colubridae :
radiatus snake Interview
0§) Enhydris enhydris Colubridae Rainbow water snake Lc Interview
ol Xenochrophis _ Lc
. Colubridae Water snake )
flavipunctatus Interview
oq Xenochrophis . Chequered keelback Lc
_ Colubridae :
piscator water snake Interview
00 Calotes versicolor Agamidae Garden fence lizard Lc Observed
o@ Calotes emma Agamidae Forest crested lizard Lc Observed
Jo | Eutropis multifasciata Scincidae Common sun skink Lc Observed
Jo Lissemys scutata Geoemydidae | Myanmar flat shell turtle Lc Interview
JJ Morenia ocellata Geoemydidae Myanmar eyed turtle Lc Interview

Lc- Least concern

(6) eqesmodenmcos
(o) ck

600002000 m0RE:603 §a20pd Sk§jEdad of o’ @ux: 6.q-00pC eedlgoo: 20Rdi
Cliqpsoopd opsalgpCisl 00kaptsg caonel covosdagnd saegiileon oaRdlgpilydoopdn Sk 805
o0belgbeom Mystus canvasius $¢ Puntius chola qpsaopd 86038:0qp00:00p6s6P4PES 603,643
6o §BoSqpsgboopdi Ck§EBodapigbeoon Mystus bleekeri $C Labeo calbasu 3o0bcopds eqopé
60R,qqP:600 §pBodgpigdaopd

@t 6-q-© 86aB§aqpoonzaopdesepyp:] ¢0p,qeo Sk§jBodgp:

) a8g=065 GoOoROY 3P0 §pat: ©0dgI0>
o) Puntius chola Barb Cyprinidae Observed
N Labeo calbasu Carp Cyprinidae Observed
9 | Cirrhinus mrigala Carp Cyprinidae Interview
G | Clarias batrachus | Walking catfish Claridae Observed
Q) Heteropneustes . . .

fossil Stinging catfish | Heteropneustidae | Observed

ossilis
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o) Susica ey GoIoROYepd §pee ©oDgIed
8 Anabas o . .
. Climbing perch Anabantidae Interview
testudineus
Q Monopterus Asian swamp . .
Synbranchidae Interview
albus eel
® Striped dwarf i
Mystus montanus . Bagridae Observed
catfish
G Mystus vittatus Catfish Bagridae Observed
20 Mystus bleekeri Catfish Bagridae Observed
20 Mystus . .
. Catfish Bagridae Observed
leucophasis
N ) Striped snake ]
Channa striatus Channidae Observed
head
op ) ] Brown .
Channa orientalis Channidae Observed
snakehead
oG Green _
Channa panaw Channidae Observed
snakehead
§) ) Mozambic . .
Oreochromic spp o Cichlidae Interview
cichlid

() Benthos §sBabqps

66e0:600005 opalgpCaal 3o50532503560 g0 benthic §Bodqpgdeom sgud veepad
30080009 00P:B:0Ds0digP0D GOREE RSN YODODE:q§E0D Gsod:dirgLdaps @ Ttinogomphus rapax,
Brachydiplax srbrina, Brachythemis contaminate $& Neurothemis tullia tullia 03051 ez qpscl
wseconts §pdadlgdeoon Fejervarya limnocharis 2095000 9260038 6$03E Goon tadpoles §j:dad
[g62005

(p) eqed 03¢ eyPesEo Gignist 300E§EBSqp:

@o: 6.Q-0038 [goon:aopdmac3E:  eqeoeoa0pd opelgpEipl  eqedlopé  egpeseam
Qeeslap0CGpB0d 9adle: 0p9eoy aoopdi copfqeom  §Bodypeesed eqedlegpes Gox
Bsgs§p8d (§)95C 320E§EBOD (0)903 e0p §ao0pdn Cyclops swiifer of 3a|qds&  Staurastrum
bibrachiatum o 6qedl egpes$eo0 30EEB0de[gd cqoRE FeorqqPnad 20pd

@02 6.9 eeu:e00pd oxelgp:d eqsesoe cozdqeon eqed eypegaopd s0EsE
Qage§pBodyps

°p oBguaenh qpats i
o] Notholca acuminate Brachiondae Rotifer
J Lecane sp Lecanidae Rotifer
o) Cyclops scutifer Cyclopoida Arthropoda
G Diaptomus sp. Diaptomidae Arthropoda
Q) Bosminopsis sp. Bosminidae Arthropoda
O Synedra affinis Fragilariaceae Chrysophyta
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of | oBgmwosd Gt o,
Q Oscillatoria limnetica Oscillatoriaceae Cyanophyta
® Gyrosigma .
Naviculaceae Chrysophyta
attenuatum
G Nitzschia sp. Nitzschiaceae Chrysophyta
20 Staurastrum o
) i Desmidiaceae Chlorophyta
bibrachiatum
00 | Staurastrum ophiura Desmidiaceae Chlorophyta
o Staurastrum o
. Desmidiaceae Chlorophyta
tohopekaligense
le Pediastrum tetras Hydrodictyaceae | Chlorophyta
(Q) =20Eqp:
GRO0H20620p90700030xE: GrRANFPIEsEPRE 320E§EBDEREAIE:(000)q;
6038920201
@002 6--00 8da3S:0qpoontoopdesepyp:] 6op.qe0m s0lyp:
op 23g=065 §a: qdedl so0pd 32GCDII00
Abelmoschus ficulneus (L.) Wight
1 . Malvaceae Taw-yonpade S
& Arn. ex Wight
2 Abrus precatorius L. Fabaceae Yway-new Cl/Cr
3 Acacia auriculiformis A. Cunn. Mimosaceae Malaysia padauk ST
4 Acacia mangium Willd. Mimosaceae Manyisha ST
5 Acacia pennata (L.) Willd. Mimosaceae Suyit S/cl
6 Acacia sp. Mimosaceae - T
Kyet-mauk-pyan, Kyet-
7 Achyranthes aspera L. Amaranthaceae H
mauk-sue-pyan, Naukpo
8 Acmella calva (DC.) R.K. Jansen Asteraceae Shadon-po, Sein-nagat H
9 Aeschynomene indica L. Fabaceae Nay-bin H
10 Ageratum conyzoides L. Asteraceae Khwe-thay-pan H
11 Albizia procera (Roxb.) Banth. Mimosaceae Sit pin T
12 Allamanda cathartica L. Apocynaceae Shwewa pan Cl/Cr
13 Alocasia indica (Roxb.) Schott Araceae Mahawya pein H
14 Alternanthera nodiflora R. Br. Amaranthaceae Kanaphaw H
15 | Alternanthera sessilis (L.) R. Br. Amaranthaceae Pazun-sar H
: o Than-ma-naing-kyauk-
16 Alysicarpus vaginalis (L.) DC. Fabaceae ) S
ma-naing
17 Amaranthus spinosus L. Amaranthaceae Hin-nu-nwe-subauk H
Ampelocissus barbata (Wall.) . )
18 Vitaceae Chin-baung-hmwe-sok Cl/Cr
Planch.
19 Anacardium occidentale L. Anacardiaceae Thiho T
20 | Argyeria nervosa (Burm.f.) Bojer | Convolvulaceae Ka-zun-gyi Cl/Cr
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21 Artocarpus heterophyllus Lam. Moraceae Pein -hne T
Asystasia gangetica (L.) T.
22 Y gang ) Acanthaceae - H
Anderson
23 Azadirachta indica A. Juss. Meliaceae Tama, Tama-ga T
Kyakat-wa, Spiny
24 Bambusa bambos (L.) Voss Poaceae B
bamboo
Barringtonia acutangula (L.) . .
25 Lecythidaceae Ye-kyi T
Gaertn.
26 Blumea sp. Asteraceae Kadu H
27 Bombax ceiba L. Bombacaceae Let-pan T
28 Borassus flabellifer L. Arecaceae Htan T
29 Breynia angustifolia Hook. f. Euphorbiaceae Ngetmana khinsa S
30 Breynia sp. Euphorbiaceae Chinya S
31 Bridelia sp. Euphorbiaceae Seik-chay ST
32 Calamus viminalis Willd. Arecaceae Kyein-kha S
Calotropis gigantea (L.) Dryand.
33 pis 99 _( ) bry Asclepiadaceae Mayo-gyi S
ex W. T. Aiton
34 Capparis tenera Dalzell Capparaceae Alo-lay S
35 Carallia brachiata (Lour.) Merr. Rhizophoraceae Mani-awga T
36 Careya arborea Roxb. Lecythidaceae Ban-bwe T
37 Cascuta sp. Convolvulaceae - Cl/Cr
38 Cassampelos pareira L. Menispermaceae Tilin kathar Cl/Cr
39 Cassia alata L. Caesalpiniaceae Pwe-se-mezali T
40 Cassia fistula L. Caesalpiniaceae Ngu T
41 Cassia tora L. Caesalpiniaceae Dant kywe S
42 | Catharanthus roseus (L.) G. Don Apocynaceae Thinbaw-ma-hnyo-pan S
43 Celosia argentea L. Amaranthaceae Kyet mauk pan H
44 Cephalandra indica Naud. Cucurbitaceae Kinmon Cl/Cr
45 Chloris pilosa Schumach. Poaceae - G
Chromolaena odorata (L.) R. M. )
46 ] ] Asteraceae Bizat S
King & H. Robinson
Chrysopogon aciculatus (Retz.
47 ys0pog ] ( ) Poaceae Naukpo myet G
Trin.
48 Cissus repens Lam. Vitaceae - Cl/Cr
Clausena heptaphylla (Roxb.) ) .
49 . Rutaceae Taw pyindawthein S
Wight & Arn.
50 Cleome burmanii Wight & Arn Capparaceae Taw hingala H
51 Cleome viscosa L. Capparaceae Gant-galar-wa H
Clerodendrum indicum (L.)
52 Verbenaceae Ngayan-padu S

Kuntze
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L Aung-me-nyo, Aung-
53 Clitoria ternatea L. Fabaceae Cl/Cr
me-phyu
54 Cocos nucifera L. Arecaceae Ohn-pin T
55 Colocasia esculenta (L.) Schott Araceae Pein H
56 Commelina diffusa Burm. F. Commelinaceae Myet kyut H
57 Corchorus aestuans L. Tiliaceae Gon-shaw, Pilaw-hka S
58 Costus speciosus Sm. Costaceae Phalan taung hmwe H
59 Crotalaria chinensis L. Fabaceae Taw-peiksan S
60 Crotalaria sp. Fabaceae - S
61 | Cyathula tomentosa (Roth.) Moq. | Amaranthaceae Se kyat mauk H
62 Cynodon dactylon (L.) Pers. Poaceae Myesa-myet G
63 Cyperus difformis L. Cyperaceae - G
64 Cyperus iria L. Cyperaceae - G
65 Cyperus sp. (1) Cyperaceae - G
Delonix regia (Bojer ex Hook.) . .
66 Caesalpiniaceae Sein-pan T
Raf.
67 Desmodium polycarpum DC Fabaceae Myay-pe-htwe S
68 Desmodium sp. Fabaceae - S
69 Desmodium triflorum (L.) DC. Fabaceae Pe yaing H
Dichanthium caricosum (L.) A.
70 Poaceae Myet-kha, Padaw G
Camus
71 Dioscorea glabra Roxb. Dioscoreaceae Myit-lite Cl/Cr
72 Dioscorea sativa L. Dioscoreaceae Kauk-yin-new, Myauk u Cl/Cr
73 Dioscorea sp. Dioscoreaceae Kadat u Cl/Cr
Dregea volubilis (L. f.) Benth. ex. .
74 Asclepiadaceae Gwe-dauk-nwe Cl/Cr
Hook. f.
75 Drosera indica L. Droseraceae Nay-hnin-pauk-pin H
76 Echinochloa sp. Poaceae Myet 2 G
77 Eclipta alba (L.) Hassk. Asteraceae Kyeik-hman H
78 Elaeocharis sp. Cyperaceae - G
79 Elephantopus scaber L. Asteraceae Taw-monlar H
80 Eleusine indica (L.) Gaertn. Poaceae Sin-ngo-myet G
81 Eragrostis sp. Poaceae - G
82 Eragrostis tef (Zucc.) Trotter Poaceae - G
Eragrostis tenuifolia (A. Rich.)
83 Poaceae - G
Hochst. ex Steud.
Eriochloa procera (Retz.) C.E. .
84 Poaceae Myet-kyein G
Hubb.
85 Erythrina sp. Fabaceae Kathit T
86 Eucalyptus albens Benth. Myrtaceae Eucalit T
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87 Euphorbia hirta L. Euphorbiaceae Kywekyaung hmin say H
88 Evolvulus sp. Convolvulaceae Kyauk-khwe Cr
89 Ficus benjamina L. Moraceae Nyaung thi?:e' Nyaung T
90 Ficus hispida L. f. Moraceae Kha-aung ST
91 Ficus religiosa L. Moraceae Bawdi-nyaung T
92 Ficus rumphii Blume Moraceae Nyaung T
93 | Fimbristylis dichotoma (L.) Vahl Cyperaceae - G
94 Fimbristylis sp. Cyperaceae - G
95 Flueggea leucopyrus Willd. Euphorbiaceae Chinya-pyu, Kon-chinya S
96 Fuirena ciliaris (L.) Roxb. Cyperaceae - G
97 Geissapis cristata Wight & Arn. Fabaceae - H
98 Glochidion fagifolium Mig. Euphorbiaceae Htamasok gyi ST
99 Hedyotis corymbosa (L.) Lam Rubiaceae - H
100 Heliotropium indicum L. Boraginaceae Sin hna maung gyi H
101 Hygrophila phlomoides Nees Acanthaceae Migyaung kunbat H
102 | Hyptis rhomboidea Marts & Gal Lamiaceae - S
103 Hyptis suaveolens (L.) Poit. Lamiaceae Kala pin sein, Nan-saw H
104 Indigofera suffruticosa Mill Fabaceae - S
105 Ipomoea aquatica Forssk. Convolvulaceae Kazun-ywet Cl/Cr
106 Ipomoea sagittata Poir Convolvulaceae Kone kazun Cl/Cr
107 Ipomoea sp. (1) Convolvulaceae - Cl/Cr
108 Ipomoea sp. (2) Convolvulaceae Kazun ni Cl/Cr
109 Ipomoea triloba L. Convolvulaceae - Cl/Cr
110 Ischaemum petiolare Hock. Poaceae - G
111 Ixora sp. Rubiaceae Pon-na-yeik S
112 Jasminum sp. Oleaceae Taw-sabe S
113 Kyllinga sp. Cyperaceae - G
114 | Lagerstroemia speciosa (L.) Pers. Lythraceae Pyinma T
Lannea coromandelica (Houtt.) )
115 Anacardiaceae Nabe T
Merr.
116 Lantana aculeata L. Verbenaceae Kala-pan H
117 Leea sp. Leeaceae Nagamauk S
118 Limnophila sp. Scorphulariaceae - H
119 Lindernia crustacea F. Muell. Scorphulariaceae - H
120 Lindernia pusilla Scrophulariaceae - H
121 Lindernia sp. Scrophulariaceae - H
Ludwigia octovalvis (Jacq.) ) .
122 Onagraceae Lay-hnin-gyi S
Raven
123 Ludwigia sp. Onagraceae - S
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124 Luffa aegyptiaca Mill. Cucurbitaceae Thabut nwe Cl/Cr
125 Mangifera indica L. Anacardiaceae Tha-yet T
126 Melastoma malabathricum L. Melastomataceae Se-oboke S
127 Melochia corchorifolia L. Sterculiaceae Pilaw-akyi S
Merremia vitifolia (Burm. F.)
128 ] Convolvulaceae - Cl/Cr
Hallier f.
129 Meyna spinosa Roxb. ex Link Rubiaceae Se-Magyi S
130 Microcos paniculata L. Tiliaceae Mya-ya T
131 Mikania micrantha HBK Asteraceae Bizat-new, Yokekhama- Cl/Cr
shokehtwe
132 Mimosa pudica L. Mimosaceae Hti-ka-yone H
133 Mimosa rubicaulis Lam. Mimosaceae Biat-hli-ka-yone H
134 Mimusops elengi L. Sapotaceae Khaye T
135 | Moghania strobilifera (L.) Aiton f. Fabaceae Gaung-ohnsa S
Mukia maderaspatana (L.) M. .
136 Cucurbitaceae Sa-tha-kwa Cl/Cr
Roem.
137 Murdannia sp. Commelinaceae - H
138 Musa sp. Musaceae Taw nget pyaw T
139 Mussaenda sp. Rubiaceae Pwint-tu-ywet-tu S
140 Panicum sp. Poaceae - G
141 Passiflora foetida L. Passifloraceae Taw suka Cl/Cr
142 | Pennisetum pedicellatum Trin. Poaceae Bottle-brush G
143 Phragmites karka Roxb. Poaceae Kyu G
144 Phyllanthus urinaria L. Euphorbiaceae Mye-zi-phyu H
145 Physalis minima L. Solanaceae Bauk pin H
Pithecellobium dulce (Roxb.) ) )
146 Mimosaceae Kala-magyi T
Benth.
Polyathia longifolia (Lam.)
147 Annonaceae Ye ta ma T
Benth.& Hook.f.
148 Polygonum sp. Polygonaceae Kywe ngakhaung S
149 Premna amplectans Walls. Verbenaceae Yin-bya-byu )
150 Psidium guajava L. Myrtaceae Malaka ST
151 Salomonia cantoniensis Lour. Polygalaceae Na-me H
152 | Samanea saman (Jacg.) Merr. Mimosaceae Kokko T
153 Scleria sp. Cyperaceae - G
154 Scoparia dulcis L. Scorphulariaceae Darna-thu-kha H
155 Selaginella sp. Selaginellaceae - F
156 | Sesbania cannabina (Retz.) Pers. Fabaceae Nyan T
157 Sesbania grandiflora L. Fabaceae Pauk pan phyu ST
158 Sida acuta Burm. f. Malvaceae Wet-chay-pane S
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159 Sida cordifolia L. Malvaceae Katsi-ne H
160 Sida rhombifolia L., s.l. Malvaceae Katsi-ne H
161 Simarouba gluca Simaroubaceae Si-thabye ST
162 Smithia conferta Sm. Fabaceae - H
163 Solanum nigrum L. Solanaceae Baung-laung-nyo S
164 Spermaco&? mauritiana O. Rubiaceae i H
Gideon
165 Streblus asper Lour. Moraceae Okhne T
166 Striga sp. Scrophulariaceae - H
167 | Synedrella nodiflora (L.) Gaertn. Asteraceae Bizat-hpo H
168 Terminalia catappa L. Combretaceae Banda T
169 Torenia sp. Scrophulariaceae - H
Trichosanthes bracteata (Lam.) . .
170 ] Cucurbitaceae Kyi-ah Cl/Cr
Voigt
171 Trichosanthes sp. Cucurbitaceae - Cl/Cr
172 Tridax procumbens L. Asteraceae Hmwezok-negya H
173 UN (1) Fabaceae - H
174 Urena lobata L. Malvaceae Katsene S
. ] ) . Bladderwort, Bubaung-
175 Utricularia aurea Lour. Lentibulariaceae oin H
176 | Vernonia alpinii Collett & Hemsl. Asteraceae - ST
177 Vernonia cinerea Less. Asteraceae Kadu-pyan H
178 Vernonia sp. Asteraceae - S
) . . Kyet-sha, Myauk-tha-
179 Zehneria umbellata Thwaites Cucurbitaceae Cl/Cr
kwa, Sat-tha-kwa

180 Ziziphus oenoplia Mill. Rhamnaceae Paungbet, Taw-zee S/Cl
181 Ziziphus jujuba Lam. Rhamnaceae Zee pin ST

No. of species — 181
No. of Genera — 144
No. of Family - 55
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where, C : Concentration of pollutant after inflow of wastewater (mg/L)

G : Current concentration of pollutant at forecast point (mg/L)

C . Concentration of pollutant in wastewater (mg/L)
Q. Current flux at forecast point (m*/sec)

Q. Flux of wastewater (m*/sec)
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LC = LSource_ 8- 20'0910(%}

0

Le: Noise Level at evaluation poin [dB]t
ro; Distance from source to measurement point [m]
r: Distance from source to evaluation point [m]
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Ly =Lwo _15loglo(r_J _8-68a(r - ro)

0

L, Vibration Level

L,p:  Vibration Level at rO

ry;  Distance from Source to Measurement Point (1m)

r:  Distance from Source to Evaluation Point

a: Internal reduction coefficient in ground (Normal: 0.01, Hard Rock: 0.001)
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Lop = Lpw - 20/0910/‘ -8-TL

Lop: Noise Level

Low: Sound Power Level at 1m from Source

r: Distance from Source to Evaluation Point

TL: Effect of Soundproof by wall and window [dB], this time set as 30 [dB]

TL=18 log10 (f eM)-44

f: Frequency [Hz]
M:  Density of Wall [kg/n?]
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€)) A- weighted sound level

A-weight sound level 03 6320050l8203¢:090510500:00001
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Len = Lya —8—20l0g,, 1 + AL, + AL,

Loai: A-weighted sound level propagated by sound source (i) (dB)

Lwa: A-weighted sound power level by vehicle traffic (dB)
Heavy-vehicles:Ly,=88.8+10log,V
Light vehicle :Lwa = 82.3 + 10log;oV

V: Average traveling velocity (km/hr)

r: Distance from sound source (!) to forecast point (m)

ALy Compensation value by diffraction effect (dB)

Alg: Compensation value by ground surface effect (dB)

) A-weighted equivalent sound level
A-weighted equivalent sound level 63 6320050l22038:0305gi0500:00051

L,. =10log,, [Ti > 10" IAtL, ]

0 i=l

N

L =10l0g,, (10%/10 x%) =L, +10log,, N-35.6

Le : Sound exposure level (dB)

Laco : A-weighted equivalent sound level by vehicle types and traffic lanes (dB)
N : Number of set sound source (-)

Lo : Sound level of sound source (i) (dB)

AL : Passing time of sound source interval (i )(sec) (=Adf V)

Ad, : Length of sound source interval (i) (m)

Voo Average traveling velocity (m/sec)

N : traffic volume (vehicle/hr)

: Standard time (sec) (=1)

()  edlEopdgaBqat:
omdmdimeongpist vdrodielopigpiog 0gadgedoonieax equivalent sound level o3

622005012203¢:601C:000: p8¢[gE:0005000:00051
Lpsq =10l0gy, (1072 10"/ ... £ 10"/

where, L, Synthesized A-weighted equivalent sound level at forecast point (dB)
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L Ambient

=10log,,(a-10%° +(1-a)-10 1 )

LSOUI'CE

Legi

Lsource_cor'rbined = 10|0910 (ZlOTO)

i=1

Ly: Sound power level [dB]

Lampient: Ambient noise level [dB]I

Lsource: Noise level at source [dB]

Lsource compined: Combined noise level at source [dB]I

a: Ratio of operation hours with noisy work (0.7=70% of each hour)
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CHAPTER 1: INTRODUCTION

1.1  Project Owner and Proponent

Myanmar and Japan Consortium for Thilawa Special Economic Zone Development Project (ClassA)

1.2 Relevant Organization of Project | mplementation

Thilawa Special Economic Zone Management Committee

1.3  Implementation Organizations of Environmental | mpact Assessment
There are two organizations to implement Environmental Impact Assessment as follows;
1) Leading organization: Nippon Koei Co., Ltd., Tokyo, Japan (NK)

2) Secondary organization:  Resource & Environment Myanmar Ltd., Yangon, Myanmar (REM),
implementation of Field Survey

1.4  Overall Framework of Environmental Impact Assessment

As of August 2013, there is no detailed legal process of the Environmental Impact Assessment (EIA)
in Myanmar. However, Ministry of Environmental Conservation and Forestry (MOECAF) has been
drafting the EIA Procedures which is defined detailed legal process regarding preparation of EIA
report, Environmental Management Plan (EMP), public involvement, approval of EIA report by
MOECAF, and stakeholder meeting, and monitoring process after approval of EIA report. In this
connection, the Project proponent decided to prepare EIA report including EMP,

The Terms of Reference (TOR) for environmental and socia consideration study was agreed between
the Project Proponent and MOECAF in the middle of February 2013 and discussed in 1% stakeholder
meeting held in April 10" 2013. Based on the TOR, the field survey was implemented from March to
August 2013 and the result of EIA investigation including draft EMP was discussed in 2™ stakehol der
meeting held on August 23" 2013. Then EIA Report was submitted to MOECAF on 30" September
2013 with some modification based on the stakeholders' comments on Limited EIA Report which was
prepared on August 30" 2013.

The overall framework of environmental impact assessment is shown in Table 1.4-1.

1-1
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Table 1.4-1 Overall Framework of Environmental |mpact Assessment

ltem February March April May June July August September
1. Agreement of TOR oA . : - s

2. Selection of EIA Consultant

3. Basdline Survey e e = F = e T = =

Water Sampling A - B = S A = A o

Soil Sampling S NEE E ES

Air Measurement e e A - S A 7 _ - e o

Noise and Traffic R e fr e o . i B e

Flora and Fauna Survey - A - E - A

> |
|
|
|

Cultural Survey e = P =

4. EIA Preparation S S B .

Limited EIA Report T = e e = - B i A

5. Stakeholder Meeting a | | Al

1.5  Project Outline

151 Background

Myanmar government places a priority on Foreign Direct Investment (FDI) in order to achieve an
economical development, especially in Thilawa as Special Economic Zone (SEZ). Under these
circumstances, Myanmar-Japan consortium have decided to develop Thilawa SEZ Class A and carried
out Feasibility Study (F/S) for this Project since September in year 2012.

15.2 Location, Overview Map and Site Layout M aps

Thilawa SEZ is located beside the Thanlyin and Kyauktan towns, about 20 km southeast side of
Yangon city as shown in Figure 1.4-1. Project area with 400ha is center of Thilawa SEZ with an area
of about 2,400 ha. Thilawa SEZ is surrounded by ring road and accompanied with the container ports
along the Yangon River.

There are 2 ways to access to Thilawa SEZ from Yangon city, which are the route passing through
Thanlyin Bridge and the route passing through Dagon Bridge.

1-2
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Class A
Area

T K

Figurel.5-1 Location Map of Thilawa Special Economic Zone (SEZ) and ClassA Area

153 Layout Plan

The Project divided into three phases and will develop each lot. Figure 1.5-2 shows lot layout and land
use plan of ClassA.
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154 Componentsof Project

The Project consists of 6 components and the following plans are developed each component. The
detailed descriptions of each component are referred to the EIA Report.

(1) Land Reclamation Plan

(2) Road Plan

(8) Storm Water Drainage Plan
(4) Water Supply Plan

(5) Wastewater Treatment Plan
(5) Power Supply Plan

(6) Telecommunication Plan

(7) Greening Plan

155 Implementation Schedule

Implementation schedule of Phase is planed as shown in Table 1.5-1. Phase 2 and 3 are not yet
scheduled as of August 2013.

Table 1.5-1 Implementation Schedule of Phase 1

Item 2012 | 2013 2014 2015
Feasibility Study (F/Sfor all Phases) I - . } . g
Tender of Design and Construction (for e S e e
Phase 1) P o = S T P
EIA (for al Phases) e | —— - - s T
Design & Construction (for Phasel) - ]
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21

CHAPTER 2: POLICY OF ENVIRONMENTAL AND
SOCIAL CONSIDERATIONS

Project’s Policy of Environmental and Social Consider ations

2.1.1 Compliance of Lawsand Regulations

Environmental Conservation Law (ECL) in Myanmar was prepared by MOECAF and issued in March
2012. Especidly, Article 16 in the law stipulates responsibility of business owner of industrial estate or
business in the Special Economic Zone on environmental conservation. Besides, Environmental
Conservation Rules (ECRs) as detailed enforcement regulations for ECL was gotten through
parliament in July 2013 and going to be issued. ECRs stipulates basic policy and concept on EIA
application of the development of Projects (Article 55).

In this connection, the Project Proponent shall adhere the following policies based on ECL and ECRs;

To have responsible to carry out by contributing the stipulated cash or kind in the relevant
combined scheme for the environmental conservation including the management and treatment
of waste including liquid, emission, solid (Article 16 (a) in ECL)

To contribute the stipulated users charges or management fees for the environmental
conservation according to the Class A in the Thilawa SEZ (Article 16 (b) in ECL)

To comply with the directives issued for environmental conservation according to the Class A
in the Thilawa SEZ (Article 16 (c) in ECL)

To prepare the environment impact assessment report including EMP and submit to the
Ministry (Article 55 (a) in ECRs); and

To implement and carry out environmental management plan within the time stipulated by the
Ministry and submit the performance situation to the Ministry (Article 55 (b) in ECRs).

2.1.2 Default Environmental and Social Consider ations

The Project proponent set default environmental and social considerations based on the project
components.

To install septic tank to treat wastewater from construction camp
To install buffer zone around monastery

To make tenants secure a commitment to install pre-treatment facilities for neutralization, il
separation, removal of toxic and heavy metals etc.

To install centralized wastewater treatment facilities for reduction of concentration of BOD,
COD, and TSS

To install retention ponds for equalization of storm water

2-1
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2.2  Quantitative Target Levels for Consideration of Surrounding
Environment

According to the Environmental Conservation Law, MOECAF shall set standards of environmental
qualities as agreed by the Union Government and the Environmental Conservation Committee as
follows:

(@) standard quality of water related to the use of inland water available to public places, dams,
ponds, swamps, flooded land, channel, creeks and rivers

(b) standard quality of water at coastal regions and delta area

(c) standard quality of groundwater

(d) standard quality of air

(e) standard of noise and vibration

(f) standard of odor and emission gas

(g) standard of wastewater

(h) standard of soil and leachate from solid waste

(d) other standard environment qualities set by the Union Government

As of August 2013, these above standards have not been set yet. Therefore, the Project proponent set
quantitative target levels on wastewater, noise, and vibration which may cause adverse impact to
surrounding environment. Each quantitative target level to be applied is described below. Meanwhile,
target level of emission gas is not considered because tenants associated with emission gas are not
anticipated. In case that a tenant which may cause exhaust gas pollution such as paper, heavy
industries moves in the Thilawa SEZ (Class A), the tenant will be required to submit EIA or |IEE
Report with EMPto MOECAF.

2.2.1 Effluent Water Quality

@ Industrial Wastewater Effluent Guideline Value

Though effluent water quality has not been stipulated by MOECAF, industrial wastewater effluent
guideline value is determined by the Ministry of Industry (MOI) as shown in Table 2.2-1. Factories
shall comply with the effluent standard for certification on the discharge of sewage and process
wastewater from their factories. In this Project, the Project proponent follows the guidelines values.
As necessary, the Project proponent will revise the target value when national wastewater quality
standard is stipulated by MOECAF.

Table2.2-1 Industrial Wastewater Effluent Guideline Value

No Items Allowable Rate Unit Remarks
Depending on geography of

Of -

1. BOD (5 days at 20 °C) Max. 20-60 ppm waste discharging point.

2. Suspended Solids Max. 30 ppm

3. Dissolved solids Max 2,000 ppm

4, pH Vaue Between 5and 9 —

5. COD Permanganate value Max. 60 ppm

6. Sulphide (asHS) Max. 1 ppm

7. Cyanide (as HCN) Max. 0.2 ppm

8. Oil and grease Max. 5 ppm
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No Items Allowable Rate Unit Remarks
9. Tar None -
10. Formaldehyde Max. 1 ppm
11. Phenols and cresols Max. 1 ppm
12. Free chlorine Max. 1 ppm
13. Zinc Max. 5 ppm
14. Chromium Max. 0.5 ppm
15. Arsenic Max. 0.25 ppm
16. Copper Max. 1.0 ppm
17. Mercury Max. 0.005 ppm
18. Cadmium Max. 0.03 ppm
19. Barium Max. 1.0 ppm
20. Selenium Max. 0.02 ppm
21. Lead Max. 0.2 ppm
22. Nickel Max. 0.2 ppm
23. I nsecticides None -
24. Radioactive Materials None -
25, Temperature Max. 40 °C
Not objectionable when mixed in
26. Color and Odor receiving water

Source: MOI

2 Target Level of Effluent Water Quality in the Project

In the Project, there are two steps of wastewater treatment process from factory effluent to into water
body as follows;

1) Pre-wastewater treatment by tenants connecting to the centralized wastewater treatment plant
(neutralization, oil separation, removal of toxic and heavy metals etc.)

2) Centralized wastewater treatment by the SPC in Class A discharging to water body (BOD,
COD, S9)

Thus, the target level of Effluent Water Quality in the Project divides into two steps of each
wastewater treatment process as shown below.

1) Target Level of Effluent Water Quality after Pre-wastewater Treatment

The target level of effluent water quality after pre-wastewater treatment by tenants shows Table 2.2-2.
Among parameters in the target level, BOD, COD, and SS will be treated by the centralized
wastewater treatment. Thus these target values are set as the designed influent water quality for the
centralized wastewater treatment. With respect to Tar, Insecticides, and Radioactive Materials, there
are no methods to detect as “None” by analytical instrument. Therefore these target values are
controlled by the International Regulation of Thilawa SEZ Class A between tenants and a SPC which
will be established to operate and manage Thilawa SEZ Class A by the Project Proponent.

Table2.2-2 Target Level of Effluent Water Quality after Pre-wastewater Treatment

No Items Allowable Rate Unit Remarks

1. BOD (5 days at 20 °C) Max. 200 ppm Shall be treated by the centralized treatment plant

2. Suspended Solids Max. 200 ppm Ditto

3. Dissolved solids Max 2,000 ppm

4. pH Vaue Between 5and 9 -

5. CODw, Permanganate value Max. 300 ppm Shall be treated by the centralized treatment plant

6. Sulphide (as HS) Max. 1 ppm

7. Cyanide (as HCN) Max. 0.2 ppm

8. Qil and grease Max. 5 ppm
Discharged wastewater including Tar will be

9. Tar None prohibited by International Regulation of
Thilawa SEZ Class A

10. Formaldehyde Max. 1 ppm

11. Phenols and cresols Max. 1 ppm
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No Items Allowable Rate Unit Remarks

12. Free chlorine Max. 1 ppm

13. Zinc Max. 5 ppm

14. Chromium Max. 0.5 ppm

15. Arsenic Max. 0.25 ppm

16. Copper Max. 1.0 ppm

17. Mercury Max. 0.005 ppm

18. Cadmium Max. 0.03 ppm

19. Barium Max. 1.0 ppm

20. Selenium Max. 0.02 ppm

21. Lead Max. 0.2 ppm

22. Nickel Max. 0.2 ppm
Discharged wastewater including insecticides

23. Insecticides None - will be prohibited by International Regulation of
Thilawa SEZ Class A
Discharged wastewater including radioactive

24. Radioactive Materials None - materials will be prohibited by International
Regulation of Thilawa SEZ Class A

25. Temperature Max. 40 °C

26. Color and Odor - Not objectionable when mixed in receiving water

2) Target Level of Effluent Water Quality discharging to Water Body

Thetarget level of effluent water quality discharging to water body by the SPC shows Table 2.2-3. The
target level is almost same as the guideline value stipulated by MOI. Among parameters in the target
level, COD will be adopted in accordance with adopted designed treated water quality (CODyp; 35
mg/L) by the centralized wastewater treatment. Furthermore in order to secure complying with the
target level, treated wastewater discharging into water body through retention pond to get effect of

attenuation, sedimentation, and self-purification.

Table2.2-3 Target Level of Effluent Water Quality after Pre-wastewater Treatment

No Items Allowable Rate Unit Remarks

1. BOD (5 days at 20 °C) Max. 20 ppm Shall be treated by the centralized treatment plant

2. Suspended Solids Max. 30 ppm Ditto

3. Dissolved solids Max 2,000 ppm

4, pH Vaue Between 5 and 9 —

5. CODw, Permanganate value Max. 35 ppm Shall be treated by the centralized treatment plant

6. Sulphide (as HS) Max. 1 ppm

7. Cyanide (as HCN) Max. 0.2 ppm

8. Oil and grease Max. 5 ppm
Discharged wastewater including Tar will be

9. Tar None - prohibited by International Regulation of Thilawa
SEZ Class A

10. Formaldehyde Max. 1 ppm

11 Phenols and cresols Max. 1 ppm

12. Free chlorine Max. 1 ppm

13. Zinc Max. 5 ppm

14. Chromium Max. 0.5 ppm

15. Arsenic Max. 0.25 ppm

16. Copper Max. 1.0 ppm

17. Mercury Max. 0.005 ppm

18. Cadmium Max. 0.03 ppm

19. Barium Max. 1.0 ppm

20. Selenium Max. 0.02 ppm

21. Lead Max. 0.2 ppm

22. Nickel Max. 0.2 ppm
Discharged wastewater including insecticides will

23. Insecticides None - be prohibited by International Regulation of
Thilawa SEZ Class A
Discharged wastewater including radioactive

24. Radioactive Materials None - materials will be prohibited by International
Regulation of Thilawa SEZ Class A

25, Temperature Max. 40 °C

26. Color and Odor - Not objectionable when mixed in receiving water

27 Total Coliform Max. 400 | MPN/100mL | Guideline value stipulated by IFC EHS Guidelines
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2.2.2 Noise

(1) Construction Phase

There is no noise standard of construction activities to receptors in Myanmar and International
Organization’'s standards such as WHO and Environmental, Health, and Safety (EHS) Guidelines
prepared by International Fiancé Cooperation (IFC) in a group member of World Bank, therefore the
target noise level at construction stage is set based on the standard in the other foreign countries.

In the south-east Asia countries, only Singapore has the noise standard of construction activities to
receptors categorized area to be quiet, residential area, and the other areas. On the basis of the above
information, target noise level is set as following concept.

- Residentia houses and monastery located less than 150m from the construction site comply
with the middle range of the Singapore standard (categorized as “Residential buildings located
less than 150m”), or

- Residential houses and monastery located more than 150m from the construction site, office,
commercia facilities, and factories shall comply with the moderate range of standard
Singapore standard (categorized as “ Other buildings”) or

This target noise level is shown in Table 2.2-4 and is not so much difference comparing with noise
standard at construction stage in the other countries as shown in Table 2.2-5.

Table2.2-4 Target NoiseLevel in Construction Phase

Category Day time (L eq) Evening Time (L eq) Night time (L eq)
(7am-7pm) (7pm-10pm) (10pm-7am)
Residentia houses and monastery located less 75dB 60 dB 55 dB
than 150m
Residential houses and monastery located more
than 150m from the construction site, office, 75dB 65 dB 65 dB

commercial facilities, and factories
Note) Evaluation point is at boundary of building

Table2.2-5 Noise Sandard at Construction Sage in the Various Countries

Items Day time (Leg) Night time (L eq)
an Using heavy equipments with high noise level .
= (oiling, excavating ete) ’ 85 dB (Maximum) -
Singapore Hospitals, schools, institutions of higher
learning, homes for the aged sick, etc.
Residential buildings located less than 150m
from the construction site where the noise is 75 dB (7am — 7pm, 12hrs)

60 dB (7am — 7pm, 12hrs) 50 dB (7pm — 7am, 12hrs)

60 dB (7pm — 10pm, 3hr)
55 dB (10pm — 7am, Shr)

being emitted

Other Buildings 75 dB (7am — 7pm, 12hrs) 65 dB (7pm — 7am, 12hrs)
UK In rural, suburban and urban areas away from . .

main road traffic and industrial noise. 70 dB (8:00-18:00) )

Urban areas near main roads 72 dB (8:00-18:00) -
USA Residential 80 dB (8hrs) 70 dB (8hrs)

Commercial 85 dB (8hrs) 85 dB (8hrs)

Urban Area with high ambient noise level . .

(>65 dB) Ambient Noise Level +10dB

Source: Noise Regulation Act, Japan (Law No0.98, 1968, Amended No.33, 2006)
Environmental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)
British Standard 5228: 1997 “Noise and vibration control on open and construction sites’
Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995
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)

There is no ambient noise standard to receptors in Myanmar. However, most of the countries in
south-east Asia have the ambient noise standard to receptors categorized land use or requirement of
quiet as well as in Japan. International standard is also available in the EHS Guidelines prepared by
IFC. On the basis of the above information, target noise level is set as following concept and target
ambient noise level.

Operation Phase

- According to baseline survey in the Project, ambient noise levels in the monastery in Thilawa
SEZ (Class A) are 53-60 dB in the daytime (6:00-22:00) and 44-58 dB in the nighttime
(22:00-6:00).

- Ambient noise standard for sensitive areas of Japan and International Organization, relatively
high in comparison with the results of baseline survey especialy during nighttime.

- Thus, the target ambient noise level for sensitive and residential area is set in accordance with
the noise standard in Singapore which is similar to the ambient noise level of the baseline
survey.

The target noise level is shown in Table 2.2-6 and the target noise level is not so much difference
comparing with ambient noise standard as shown in Table 2.2-7.

Table2.2-6 Target Ambient Noise L evel in Operation Phase

Category Day time (Leq) Evening Time (L eq) Night time (Leq)
(7am-7pm) (7pm-10pm) (10pm-7am)
Sensitive area such as Monastery 60 dB 55 dB 50 dB
Residential houses 65 dB 60 dB 55dB
Commercial and Industrial Areas 70dB 65 dB 60 dB

Note) Evaluation point is at boundary of building

Table2.2-7 Ambient Noise Sandard at Operation Sage in South-East Countries

Items Day time (Leq) | Night time (Leq)
Indonesia Noise standard for sensitive areas such as residences,
: o ’ 55dB
hospitals, schoals, places of religious worships
Noise standard for office and commercia 65 dB
Noise standard for commercial and service 70dB
Malaysia Sensitive Areas/ Low Density Residential Areas 55 dB (7am — 10pm, 15hrs) 50 dB (10pm — 7am, 9hrs)
Sub Urban Residential 60 dB (7am — 10pm, 15hrs) 55 dB (10pm — 7am, 9hrs)
Urban Residential 65 dB (7am — 10pm, 15hrs) 60 dB (10pm — 7am, Shrs)
Commercia and Business 70 dB (7am — 10pm, 15hrs) 60 dB (10pm — 7am, 9hrs)
Singapore Sensitive Areas 55 dB (7pm — 10pm, 3hr)
60 dB (7am — 7pm, 12hrs) 50 dB (10pm — 7am. Shr)
Residential Areas 60 dB (7pm — 10pm, 3hr
6508 (Tam—7pm, 120ws) | oo (o Elgpm v ghrg
Commercial Areas 65 dB (7pm — 10pm, 3hr
70 dB (7am — 7pm, 12hrs) oo dB Elgpm - 72m. 9hr§
Thailand Noise standard 70 dB (24hrs)
Japan Sensitive Area (ClassAA) 50 dB (6am — 10pm, 16hrs) 40 dB (10pm —6pm, 8hrs)
Residential Area (ClassA and Class B) 55 dB (6am — 10pm, 16hrs) 45 dB (10pm — 6pm, 8hrs)
Commercia and Industrial Area (Class C) 60 dB (6am — 10pm, 16hrs) 50 dB (10pm — 6pm, 8hrs)
IFC Residential; institutional, educational 55 dB (7am — 10pm, 15hrs) 45 dB (10pm — 7am, Shrs)
Industrial; commercial 70 dB (7am — 10pm, 15hrs) 70 dB (10pm — 7am, 9hrs)

Source: Nose Standard in Indonesia (KEP-48/MENL H/11/1996)
Effect of Traffic Noise on Sleep: A Case Study in Serdang Raya, Selangor, Maaysia, Environment Asia, 2010
Environmental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)

Notification of Environmental Board No. 15 B.E.2540(1997) under the Conservation and Enhancement of National Environmental

Quality Act B.E.2535 (1992) dated March 12, B.E.2540 (1997) and Notification of Pollution Control Department ; Subject:
Calculation of Noise Level Dated August 11, B.E. 2540 (1997) in Thailand
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2.2.3 Vibration

(1) Construction Phase

There is no vibration standard of construction activity to receptors in Myanmar as well as south-east
Asia and International Organizations such as WHO and IFC. Thus, the target vibration level at
construction phase shall be set based on the standards in some foreign countries. Accordingly the
target level of vibration in construction phase 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,

- Office, commercia facilities, and factories areas shall comply with the Japanese standard for
mixed areas including residential and commercial and industrial areas, and

- The category of times divided into three types in a manner consistency with target noise level
for construction.

The target vibration level is shown in Table 2.2-9 and is not so much difference comparing with
vibration standard at construction stage in the other countries as shown in Table 2.2-10.

Table2.2-9 Target Vibration Level at Construction Phase

Category Day time (La) Evening Time (La) Night time (La)
(7am-7pm) (7pm-10pm) (10pm-7am)
Residential houses and monastery 65 dB 65dB 60 dB
Office, commercial facilities, and factories 70dB 70dB 65 dB

Note: Evaluation point is at boundary of buildings

Table2.2-10 Vibration Sandard at Construction Sage in the Various Countries

Items Category Day time (La) Night time (La)
Japan Residential area  Sensitive  area | Near Heavy
necessary to be quiet Equipment 65dB 60dB
Mixed areas |n<;| ud|ng_ residential and Nea_r Heavy 70 dB 65 dB
commercial and industrial areas Equipment
Using heavy equipments with high noise | During 75 dB
level (piling, excavating etc.) Construction
USA No cause to damage 2urmg _ 75 0B (asLv)
onstruction
Residential Area During 55-63 dB 52-60 dB
Construction (asLv) (asLv)

Note: La Vibration as accretion, Lv: Vibration as velocity
Source: Vibration Regulation Act, Japan (Law N0.64, 1976, Amended 2004)

Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995

2 Operation Phase

There is no vibration standard to receptor near factories in Myanmar as well as south-east Asia and
International Organizations such as WHO and IFC. Among devel oped countries, the vibration standard
to receptor near factoriesis stipulated in Japan as shown in Table 2.2-11. The target vibration standard
for operation phase is set based on the Japanese standard in a manner consistency with target noise
level for operation as shown in Table 2.2-12.
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Table2.2-11 Vibration Sandard to Receptors near Factoriesin Japan

Category Day time (La) Night time (La)
(5, 6, 7am-7, 8, 9pm) (7, 8, 9pm-5, 6, 7am)
;ﬁadmtlal area Senditive area necessary to be 60-65 dB 55-60 dB
Mixed areas including residentia and 65-70 dB 60-65 dB

commercial and industrial areas

Source: Vibration Regulation for prevention of vibration impact from specific factories (Announcement of Ministry of
Environment, N0.90, 1976, Amended 2000)

Note: Standard and time of category can be set by governor in any prefectures and the specific cities

Table2.2-12 Target Vibration Level at Operation Phase

Category Day time (L&) Evening Time (L a) Night time (L&)
(7am-7pm) (7pm-10pm) (10pm-7am)
Residential houses and monastery 65 dB 60 dB 60 dB
Office, commercial facilities, and factories 70dB 65 dB 65 dB

Note: Evaluation point is at boundary of buildings

2.3  Institutional Arrangement

2.3.1 Overall Sructurefor Operation and Management

The organization structure at detailed design and construction phases for Thilawa SEZ (Class A)
Development is proposed as shown in Figure 2.3-1. The Project proponent is outsourcing a contractor
to implement detailed design and construction work. The outsourced contractor will establish a project
office (Class A Project Office) to have a function as implementation of detailed design, management
of construction work, and supervision of construction work, environmental and social consideration,
and so on. The Project proponent will summarize monitoring report based on results of
implementation of EMP. Accordingly the Project proponent will submit the monitoring report to
MOECAF and send the copy of the monitoring report Thilawa SEZ Management Committee at most
quarterly.

Thilawa SEZ (ClassA)
Development Project

“Submission of

Myanmar and Japan Preparation of Monitoring Report - VOECAR
Consortium Monitoring Report d
\ Outsourcing
Project Office for ThilawaSEZ
Class A Development | Implementation of EMP Sending Copy of Management Committee
by Contractor i Monitoring Report

Figure2.3-1 Proposed Organization Structurefor Thilawa SEZ (ClassA)
at Detailed Design and Construction Phases

The organization structure at operation phase for Thilawa SEZ (Class A) Development is proposed as
shown in Figure 2.3-2. Establishment of a specia-purpose company (SPC) to operate and manage
Thilawa SEZ Class A is proposed. The SPC will consist of Myanmar and Japan Consortium (same as
detailed design and construction phases) and Management Office. The Consortium will serve as a
board of directors of the SPC while the Management Office will execute duties and responsibilities on
behalf of the Consortium. The Management Office will summarize monitoring report based on results
of implementation of EMP including monitoring by tenants and SPC. Accordingly the Project
proponent will submit the monitoring report to MOECAF and send the copy of the monitoring report
Thilawa SEZ Management Committee at most bi-annually.
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Special-Pur pose Company for
Operation and M anagement

tsubmission of
:Monitoring Report

Preparation of H |
Myanmar and Japan Monitoring Report 7 MOECAF
onsortium

Management Office Implementation and ThilawaSEZ
: Supervision of EMP { sending Copyof | Management Committee
T A y Monitoring Report
...... \ R RN Report of rsij.lts of
Tenant P L ; implementation of EMP
Tenant) | 3 =
emmmeent Implementation of EMP

Figure2.3-3 Proposed Organization Sructurefor Thilawa SEZ (ClassA) at Operation Phase

2.3.2 Functions and Tasks of ClassA-PMU and the Management Officein the SPC

D Project Office for Class A Development (Class A-Project Office)

Class A-Project Office shall bein charge of detailed design and construction of Thilawa SEZ (Class A)
development on behalf of Myanmar and Japan Consortium. Class A-Project Office will consist of four
divisions: Administration Division, Technical & Engineering Division, and Environmental & Social
Division as shown in Figure 2.3-3. Total number of personnel will be approx. twelve.

Director (1)

Deputy Director (1)
Administration
Division (3)

Technical & Engineering

Division (5)

Environmental &
Social Division (2)

Figure2.3-3 Proposed Formation of ClassA-Project Office

Socia and Environmental Division will be responsible for dealing with social and environmental
issues arisen during infrastructure development of Class A. In addition, the division should undertake
any preparations for environment control at operation of Thilawa SEZ (Class A). Magjor tasks of the
section are listed as follows.

1) Monitoring construction work according to EMP;

2) Technica support of the Myanmar and Japan Consortium to coordinate with relevant
government organizations regarding environmental and socia issues,

3) Resolving other environmental and social issues arisen during infrastructure development of
Thilawa SEZ (ClassA);

4) Preparation for environment control during operation of Thilawa SEZ (Class A) such as
making environment control manual; and

5) Submitting quarterly monitoring reports to MOECAF, Thilawa SEZ Management Committee,
and other relevant authorities.

Staffing of the division is proposed as shown in Figure 2.3-4. Deputy Director will double as Division
Chief.
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Division Chief
(= Deputy Director of Project Office)

|
[ Chief Env. Engineer (1) ]

[ Assistant Env. Engineer (1) ]

Figure2.3-4 Saffing of Social & Environmental Division

2 Management Officein the SPC

Management Office in the SPC will be in charge of overall operation of Thilawa SEZ (Class A). As of
August 2013, detailed ingtitutional structure at operation phase has not been established yet. Only
environmental and social engineer shall be arranged in the organizations.

Environmental and Social Engineer will be responsible for environmental control within Thilawa SEZ
(ClassA). Itstasks regarding environmental control are summarized as follows.

1) Assisting tenants for environmental assessment of factory devel opment as follows;
- Providing information on environmental regulations and local consultants;
- Facilitating communication with MOECAF.
2) Monitoring Thilawa SEZ (Class A) operations according to EMP;
3) Handling complaintsrelated to environment from people living in the surrounding areas; and

4) Submitting quarterly monitoring reports to MOECAF, Thilawa SEZ Management Committee
and other relevant authorities.

Staffing of the department is proposed as shown in Figure 2.3-5.

Manager (Environmental Engineer)
D
[ Engineer (1) ]
Figure2.3-5 Saffing of Social and Environmental Engineers
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3.1

CHAPTER 3: POLICY OF ENVIRONMENTAL AND

SOCIAL CONSIDERATION

Summary of Environmental and Social | mpacts

Environmental and socia impacts on Thilawa SEZ (Class A) Development Project are predicted and
evaluated based on the Project description, results of baseline survey, and set target level. Table 3.1-1
shows summary of environmental and social impacts on Thilawa SEZ (ClassA) Development.

Table3.1-1 Summary of Environmental and Social | mpactson the Thilawa SEZ (ClassA) Developing

Category

Item

Scoping Results

Assessment
Results

BC/DC

oS

BC/DC

oS

Reason for Assessment

Pollution

Air Quality

B-

B-

B-

B-

BC/DC: Impact of air pollution is expected to be limited because
sand dust/emission gases by construction work to affect surrounding
area are site specific and temporary events.

OS: Impact of air pollution is expected to be little because tenants
associated with emission gas would not be anticipated. In case that a
tenant which may cause exhaust gas pollution such as paper, heavy
industries moves in the Thilawa SEZ (Class A), the tenant will be
required to submit EIA or |EE Report with EMP including mitigation
measures on air pollution to MOECAF.

Water Quality

BC/DC: Impact of water quality is expected to be limited because
discharging muddy water from bare land of construction site will be
temporary events and wastewater from construction camps will be
treated by septic tanks.

OS: Impact of water quality will be expected to be limited Effluent
water quality from tenants and offices will be treated by tenants as
pre-treatment and by the SPC as cauterized treatment. The treated
wastewater quality will comply with the industria wastewater
effluent guideline value stipulated by MOI. .

Waste

BC/DC: Construction waste by cut earth work and remova of
structures will be generated. The impact of the construction waste
will be limited because construction waste will be utilized to
embankment work and scrap material by removal of structure will
also be utilized as recyclable materials as much as possible. The rest
of waste will be disposed to the existing dumping sites.

OS: Impact of waste will be expected to be limited because waste
generated from factories and offices will be controlled and minimized
by tenants and office themselves in accordance with Interna
Regulation on Thilawa SEZ ClassA.

Sail
Contamination

BC/DC: Class A development area is farmland and grassland, thus
soil pollution from construction would not be anticipated.

OS: Soil contamination is estimated as limited because tenants will
be prohibited to infiltrate liquid waste into soil by Internal Regulation
on Thilawa SEZ ClassA.

Noise and
Vibration

B-

B-

B-

BC/DC: Impacts of noise and vibration by construction machineries
will be expected to be limited because noise/vibration by construction
work to affect surrounding area are site specific and temporary
events.

OS: Impacts of noise and vibration are expected to be limited because
the distance between source (tenants) and receptors (monastery and
residences) keeps more than enough.

Ground
Subsidence

BC/DC: Ground subsidence by using ground water during
construction will be anticipated. However the impact will be expected
to be little because amount of water consumption will be small only
in case of washing machines and sprinkling.

OS: Impact of ground subsidence is limited. Because the Project has
dual water resource from not only groundwater inside Class A but
also reservoir outside and amount of consumption will be controlled
without causing ground subsidence.

Offensive
QOdor

BC/DC: Offensive odor during construction would not be anticipated.
OS: Odor caused by tenants is estimated as limited because
offensive odor shall be controlled and minimized by tenants in
accordance with Internal Regulation on Thilawa SEZ ClassA.
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Scoping Results PESSEEITERS
Category Item Results Reason for Assessment
BC/DC oS BC/DC oS
Bottom D B- D B- BC/DC: Construction works inside rivers would not be anticipated.
sediment OS: Impact on bottom sediment by tenants is estimated as limited
because wastewater quality discharging into river will comply with
theindustrial wastewater effluent guideline value stipulated by MOI.
Natural Protected D D D D No natural preserve area and nationa parks exist in and around the
Environment Areas project site.
Floral fauna C C B- B- The project area is grasslands and farmlands. As the results of the
and ecosystem field survey in dry and rainy seasons, no important principal and
precious species were founded stipulated as IUCN Red List.
Hydrology B- B- B- B- BC/DC: Impact of hydrology will be expected to be limited because
amount of water consumption by construction work will be small
only in case of washing machines and sprinkling.
OS: Impact of hydrology is limited. Because storm water to the river
will be equalized through retention ponds and minimize to make
changes to water current and riverbed.
Topography D D D D Class A development areais flat land, thus impact of topography and
and geology geology will not be anticipated.
Socia Involuntary C C - - The assessment of impact of these items for the peoples, who live or
environment resettlement earn their living in the Class A area, will be dealt with the government
Misdistribution C C - - of Myanmar and relevant authorities.
of benefit and
damage
Local conflict C C - -
of interests
Gender C C - -
Children’s C C - -
right
Ethnic and C C - -
minorities and
indigenous
peoples
Poor C/ B+ B+ -/B+ B+ The assessment of impact of poor for the peoples, who live or earn
their living in the Class A area, will be dealt with the government of
Myanmar.
On the other hand, positive impact on the poor will be expected
because of the improvement of the job opportunities for them could
be expected both BC/DC and OS.
Living and C/B+ A+ -/B+ A+/B- | BC/DC: The assessment of impact of living and livelihood for the
livelihood peoples, who live or earn their living in the Class A area, will be dealt
with the government of Myanmar.
On the other hand, the improvement of the job opportunities for local
person could be expected both BC/DC and OS and fuel for the project
and foods for the worker will be supplied by the surrounding area.
Thus, improving of the local economy is assumed.
OS: Positive impacts on living and livelihood could be expected
because the local economy and employment will be boosted with the
operation of the tenants. On the other hands, impact of loss of
livelihood of fishery in the downstream of discharging point because
will be expected to be limited because wastewater from tenants will
comply with target industrial wastewater effluent guideline value
stipulated by MOI by tenants as pre-treatment and by the SPC as
cauterized treatment.
Existing social C/B- B+ -/B- B+ BC/DC: The assessment of impact of living and livelihood for the
infrastructures peoples, who live or earn their living in the Class A area, will be dealt
and services with the government of Myanmar.
On the other hands, some houses located around east and north side of
Thilawa reservoir will not be able to use existing road due to
construction of Class A development. In addition, traffic congestion
due to construction vehiclesincrease will cause local residents’ travel.
OS: Positive impact is assumed because many infrastructures such as
existing road and power supply will be improved combined with the
development of the Project.
Water Usage C D D D BC/DC: Impact on local water usage is hot expected because water
usage for construction work would be secured from outside.
OS: Impact on existing water usage is not expected because the
Project has dual water resource from not only groundwater inside
Class A but also reservoir outside and amount of consumption will be
controlled without causing impact on local water usage.
Cultural C C D D In the beginning of planning stage, there is Moe Kyo Swan Pagodain
heritage the Project site. However the boundary of the Project site was revised
excluding the Pagoda. As the results of the field survey it was
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Scoping Results PESSEEITERS
Category Item Results Reason for Assessment
BC/DC oS BC/DC oS
confirmed that there is no cultural heritage in the Project site.
Landscape C C D D Impact on landscape is not expected because there are no important
landscapes and viewpoints to be considered around the project area.
Risksfor B- B- B- B- Risks of infectious disease are expected with a fixed probability.
infectious Preventive measures against infectious disease shall be considered.
disease such as
AIDSHIV
Working B- B- B- B- BC/DC: Accidents to construction workers are expected with a fixed
conditions probability. Working conditions and safety of construction shall be
(including considered.
occupational 0OS:. Accidents to workers in tennants are expected with a fixed
safety) probability. Working conditions and safety of operation shall be
considered.

Other Accident B- B- B- B- BC/DC: Accidents are expected with a fixed probability due to
operation of construction machinery and increase of traffic volume
during construction. Preventive measures of accident shall be
considered.

OS: Accidents are expected with fixed probability due to increase of
traffic volume and dangerous work in operation stage. Preventive
measures of accident shall be considered.

Global B- B- B- B- BC/DC: Greenhouse gases (GHGs) will be emitted by construction

Warming machineries and vehicles.
OS: Vehicle traffic in operation stage would affect on increase of
GHGs. GHGs by tenants will be emitted by increase of vehicle
traffic and operation of tenants.

Evaluation: A-: Significant Negative |mpact A+: Significant Positive Impact

3.2

B-: Some Negative Impact
C: Impacts are not clear, need more investigation
D: No Impacts or Impacts are negligible, no further study required
Note) BC: Before Construction, DC: During Construction. OS: Operation Stage

B+: Some Positive Impact

Summary of Mitigation Measures

Environmental mitigation and social consideration measures taken in the course of project
implementation were examined based on the findings obtained through the environmental and socia
impact assessment.

The proposed environmental mitigation and social consideration measures include the environmental
and social impact items, mitigation measures, and responsibilities in pre-construction, construction and
operation phases were summarized in Table 3.2-1 to Table 3.2-3.

Table3.2-1

Mitigation and Consideration Measuresin Pre Construction Phase

Category Item Mitigation and Consideration Measuresin Pre-Construction Phase Responsibility
Pollution Air Quality None -
Water Quality - Centralized wastewater treatment plant will be designed to meet Class A Developer
requirement of target effluent water quality.
- Connection of retention ponds and outflow of centralized wastewater
treatment plant will be installed to improve water quality by
sedimentation, self-purification, and attenuation for mitigation of
impact on loss of livelihood of fishery in the downstream of
discharging point.
Waste - Earth work plan of the Project will be designed so as to minimize Class A Developer
cutting and filling volume as much as possible.
Noise and Vibration Buffer zone for sound-proofing to the monastery and residenceswill | ClassA Developer
be designed as necessary
Ground Subsidence None -
Natural Flora, Fauna and - Planting trees, vegetation, sodding to the public space such as road, | C12sSA Developer
Environment | Biodiversity retention pond, and other open space will be designed.
Hydrological Situation - Retention ponds will be designed to equalize amount of stormwater. | ClassA Developer
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Category

Item

Mitigation and Consideration Measuresin Pre-Construction Phase

Responsibility

Socia
Environment

Living and livelihood

- Centralized wastewater treatment plant will be designed to meet
requirement of target effluent water quality.

Connection of retention ponds and outflow of centralized wastewater
treatment plant will be designed to improve water quality by
sedimentation, self-purification, and attenuation for mitigation of
impact on loss of livelihood of fishery in the downstream of
discharging point.

Class A Developer

Existing social

infrastructures and services

Community accessibility will be secured by improvement of existing
road and construction residential road.

Class A Developer

Water Usage

None

Risks for infectious disease
such asAIDSHIV

- Measures of infectious disease will be planned as follows;
v Plan for prevention of infectious disease from spreading
v’ Training plan for workers

Class A Developer

Working conditions
(including

safety)

occupational

- Consideration of working conditions will be planned based on
requirement of Occupational Health and Safety (OHS).

Class A Developer

Other

Accident

- Accident-prevention measures inside and outside the Project area
will be planned.

Class A Developer

Global Warming

- Minimization of GHGs emission by construction machines and
vehicle will be planned.

Class A Developer

Table3.2-2 Mitigation and Consideration Measuresin Construction Phase

Category

Item

Mitigation and Consideration Measuresin Construction Phase

Responsibility

Pollution

Air Quality

Sprinkle water around preservation area such as residence,
prohibition of idling will be implemented.
Intensive operating of the construction machinery will be avoided.

Class A Developer

Water Quality

Implementation schedule to minimize generation of bare land will be
examined as necessary

Settling ponds or simple turbid water treatment will beinstalled as
necessary.

- Septic tank will be set up in construction site.

Class A Developer

Waste

- Construction waste will be utilized to embankment work as much as
possible.

- Scrap material by removal of structure will be utilized as recyclable
materials as much as possible.
Non-utilized waste will be disposed to the existing dumping sites.

Class A Developer

Noise and Vibration

Buffer zone for sound-proofing to the monastery and residences for
operation phase will be allocated as necessary.

- Sound-proofing sheet and avoidance of construction night time near
the monastery and residential areawill be installed as necessary.

- Intensive operating of the construction machinery will be avoided.

- Speed limit will be obeyed by driver.

- Advanced notice for constriction work time will be informed to the
monastery and residences.

Class A Developer

Ground Subsidence

None

Class A Developer

Natural
Environment

Flora, Faunaand
Biodiversity

- Planting trees, vegetation, sodding to the public space such as road,
retention pond, and other open space.

Hydrological Situation

None

Socia
Environment

Existing social
infrastructures and services

- Advanced notice for constriction work time will be informed to the
monastery and residences.

- Intensive entering of construction vehicle into the construction site
will be avoided.

Class A Developer

Risks for infectious disease
such asAIDSHIV

- The following measures of infectious disease will be implemented as
necessary.
v Prevention of infectious disease from spreading
v’ Training to workers

Class A Developer
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Category

Item

Mitigation and Consideration Measuresin Construction Phase

Responsibility

Working
(including
safety)

conditions
occupational

Working condition during construction will be managed by
contractor based on OHS training stipulated in international
guidelines such as EHS Guidelines by |FC as follows;

v" Provision of adequate healthcare facilities (first aid) within
construction sites;

v' Training of al construction workers in basic sanitation and
healthcare issues, general health and safety matters, and on the
specific hazards of their work;

v Persona protection equipment for workers, such as safety boots,
helmets, gloves, protective clothing, spectacles and ear protection;

v Clean drinking water facilities for all workers;

v' Adequate protection to the general public, including safety
barriers and marking of hazardous areas;

v’ Safe access across the construction site;

v" Adequate drainage throughout the camp to ensure that disease
vectors such as stagnant water bodies and puddles do not form;

v' Septic tank and garbage bins will be set up in construction site
including workers' camp, which will be regularly cleared by the
contractors to prevent outbreak of diseases, and

v' Where feasible the contractor will arrange the temporary
integration of waste collection from work sites into existing waste
collection systems and disposal facilities of nearby communities.

Class A Developer

Other

Accident

Accident-prevention measures inside and outside the construction
areawill be taken by contractor.

Class A Developer

Global Warming

GHGs emission in construction work shall be controlled and
minimized by contractor.

Class A Developer

Table 3.2-3

Miti

ation and Consideration Measuresin Operation Phase

Category

Item

Mitigation and Consideration Measuresin Operation Phase

Responsibility

Pollution

Air Quality

Commuter bus to reduce traffic congestion will be installed by
tenants

In case that atenant which may cause exhaust gas pollution such as
paper, heavy industries movesin the Thilawa SEZ (Class A), the
tenant will be required to submit EIA or |EE Report with EMP
including mitigation measures on air pollution to MOECAF.

Tenants

Water Quality

Pre-wastewater treatment plant will be installed to meet requirement
of target effluent water quality.

Tenants

Centralized wastewater treatment plant will be installed to meet
requirement of target effluent water quality.

Connection of retention ponds and outflow of centralized wastewater
treatment plant will be installed to improve water quality by
sedimentation, self-purification, and attenuation for mitigation of
impact on loss of livelihood of fishery in the downstream of
discharging point.

Waste

Domestic, commercial, and sewerage sludge (non-hazardous) will be
controlled by tenants and SPC office by themselves

Tenants/SPC

Hazardous waste will be controlled by tenants by themselves

Tenants

Soil Contamination

Tenantswill be prohibited to infiltrate liquid waste into soil.

Tenants

Noise and Vibration

Buffer zone for sound-proofing to the monastery and residences will
be installed as necessary

SPC

Ground Subsidence

Consumption of groundwater will be controlled based on monitoring
of groundwater level.

SPC

Offensive Odor

Offensive odor which might be generated by operations of factories
will be controlled and managed by tenants.

Tenants

Bottom Sediment

Wastewater from the retention pond through the centralized
treatment plant and tenants will comply with target industrial
wastewater effluent guideline value stipulated by MOI to minimize
impact of bottom sediment in the downstream of discharging point.
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Category ltem Mitigation and Consideration M easuresin Operation Phase Responsibility
Natural Flora, Faunaand - Maintenance of trees, vegetation, lawn in the public space such as SPC
Environment | Biodiversity road, retention pond, and other open space.

Hydrological Situation - Storm water to the river will be equalized through retention ponds. SPC
Social Living and livelihood - Connection of retention ponds and outflow of centralized wastewater SPC
Environment treatment plant will be installed to improve water quality by
sedimentation, self-purification, and attenuation for mitigation of
impact on loss of livelihood of fishery in the downstream of
discharging point.
Risks for infectious disease | - The following measures of infectious disease will be implemented SPC/Tenants
such asAIDSHIV by tenants and SPC office by themselves as necessary.
v Prevention of infectious disease from spreading
v’ Training to workers
Working conditions | - Working condition for worker in the tenants will be managed by Tenants
(including  occupational tenants themselves based on OHS training stipulated in EHS
safety) Guidelines by IFC.
Other Accident - Traffic ruleswill be prepared by tenants themselves Tenants
Global Warming - Commuter bus to reduce traffic congestion and GHGs emission will Tenants

be installed by tenants
- GHGs emission from tenants will be controlled and minimized by
tenants.

3-6




Environmental Management Plan
for Thilawa Special Economic Zone Development Project (Class A)

CHAPTER 4 ENVIRONMENTAL MANAGEMENT AND

4.1

Environmental M anagement Plan

MONITORING PLAN

The categories evaluated as A™ or B™ in accordance with the result of the impact assessment, mitigation
and the cost of its measures for both construction stage and operation stage are shown in Table 4.1-1 to
Table 4.1-3. The cost of mitigation measures is to be calculated at detail design stage, and the only
items of expenditure are mentioned in this stage.

Table4.1-1 Environmental Management Plan (Pre-Construction Phase)

. Implementing Responsible Item of
SR fin E A AT Administrator Organization expenditure
Pollution Water Quality - Design of centralized wastewater | Class A | Class A | Including
Developer Developer Design Cost
treatment plant
- Design of connection of
retention ponds and outflow of
centralized wastewater treatment
plant
Weste - Design of work plan to minimize Clas; A Clasé A | Incl gding
construction waste- Developer Developer Design Cost
Natural Flora, Fauna  and |. Design of greening plan Class A | Class A | Including
Environment | Biodiversity Developer Developer Design Cost
Hydrological Situation - Design of retention ponds Class A | Class A | Including
Developer Developer Design Cost
Social Living and livelihood - Same as mitigation measuresfor | Class A | Class A | Including
Environment . Developer Developer Design Cost
water quality
Existing socid | . securing of community Contractor Class A | Construction
infrastructures and sssibilit Developer Cost
services accessibility
Risks  for infectious |. pian of measure against Class A | Class A | Including
disease such as infectious di Developer Developer Design Cost
AIDSHIV infectious disease
Working conditions | . pyan of adequate working Class A | Class A | Including
(including  occupational - Developer Developer Design Cost
condition
safety)
Others Accident - Plan of accident-prevention Class A | Class A | Including
Developer Developer Design Cost
measure
Globa Warming - Plan of minimization of GHGs | Class A | Class A | Including
. ) . Developer Developer Design Cost
emission for this project
Table4.1-2 Environmental Management Plan (Construction Phase)
. Implementing Responsible Item of
CEELER L1 A eimELE e sEn! Administrator Organization expenditure
Pollution Air Quality Monitoring of air quality (SO, Contractor Class A | - Monitoring
NO, CO, TSP, PM Developer cost
5, CO, TSP, PMyo) - Water Supply
Sprinkle water around cost
preservation area - Car Running
Avoidance of intensive operating Cost
of the construction machinery
Water Quality Monitoring of water quality for | Contractor Class A | - Monitoring
disch ater (t o Developer Cost
ischarge water (temperature, - Equipment
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. Implementing Responsible Item of
S L1 STEAT ERE) MEREEED! Administrator Organization expenditure
pH, TSS, BOD, COD, coliform installation
. ) cost
count, oil and grease, chromium)
- Installation of septic tank
- Settling ponds or simple turbid
water treatment
Weste - Reuse construction waste for Contractor Class A | -Transportation
bankment work Developer charge
embankment worl -Solid waste
- Recycle of scrap materia by disposal cost
removal of structure
- Disposal to the existing dumping
sites as necessary
Noise and Vibration - Monitoring of noise and Contractor Class A | - Monitoring
ibration b structi Developer Cost
vibration by construction - Facility
vehicles and machines near Installation
monastery and residences cost
- Installation of sound-proofing ) Eg;canon
sheet, avoidance of construction - Miscellaneous
night time, advanced notice for expense
constriction work time near the
monastery and residential area
(as necessary)
- Avoidance of intensive operating
of the construction machinery
- Speed limit for drivers
Ground Subsidence - Monitoring of ground elevation | Contractor Class A | - Monitoring
o . Developer Cost
- Monitoring of consumption of
groundwater
Natural Hydrological Situation - Same as mitigation measuresfor | Contractor Class A | - Monitoring
Environment . Developer Cost
ground subsidence
Water Usage - Monitoring of consumption of Contractor Class A | - Monitoring
Developer Cost
groundwater
Social Living and livelihood - Advanced notice for constriction | Contractor Class A | - Miscellaneous
Environment . Developer expense
work time
- Avoidance of intensive operating
of the construction vehicle
Risks for infectious |. preyention of infectiousdisease | Contractor Class A | - Education
disease such as § cadi Developer cost
AIDSHIV rom spreacing
- Training to workers
Working conditions | - Conducting activities for Contractor Project - Education
(including  occupational . proponent cost
fety) construction workers based on - Cost for
OHS training stipulated in installation of
international guidelines such as safety
EHS Guidelines by IFC fecilities
- Equipment
purchase cost
Others Accident - Accident-prevention measures Contractor Class A | -Education cost
o . Developer
inside and outside
Global Warming - Control of GHGs emission in Contractor Class A | - Miscellaneous
Developer expense

construction work
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Table4.1-3 Environmental Management Plan (Operation Phase)

. Implementing Responsible Item of
CELLER Item SEHETE [ ErEgEnC Administrator Organization expenditure
Pollution Air Quality - Monitoring of air quality (SO,, | SPC SPC - Monitoring cost
NO,, CO, TSP, PM0)
- Installation of commuter bus Tenants Tenants - Busst operation
co:
Water Quality - Operation of pre-wastewater Tenants Tenants - Installation cost
treatment - O&M cost
- Operation of centralized SPC SPC - g‘ga |ati cs)tn cost
- co!
wastewater treatment system - Monitoring cost
- Monitoring wastewater quality
Waste - Management of non-hazardous | Tenants/'SPC Tenants/SPC - Disposal cost
waste by tenants and SPC Office
themselves
- Management of hazardous waste Tenants Tenants - Treatment cost
by tenants - Disposal cost
Soil Contamination - Control of solid and liquid waste | Tenants Tenants - Treatment cost
which causes soil contamination
Noise and Vibration - Monitoring of noise and SPC SPC - Monitoring cost
vibration
- Installation of sound-proofing Tenants SPC - Equipment
. installation cost
glass to window (as necessary)
Ground Subsidence - Monitoring of ground elevation | SPC SPC - Monitoring Cost
- Monitoring of consumption of
groundwater
Offensive Odor - Control of emission gas etc. Tenants Tenants - Treatment cost
which causes offensive odor (as
necessary)
Bottom Sediment - Same as mitigation measuresfor | SPC SPC - Installation cost
o it - O&M cost
water quality - Monitoring cost
Natural Hydrological Situation | . \anagement of retention ponds | SPC SPC - Installation cost
Environment Monitoring of d devati - O&M cost
- Monitoring of ground elevation - Monitoring cost
- Monitoring of consumption of
groundwater
Social Living and livelihood | - same as mitigation measuresfor | SPC SPC - Installation cost
Environment ot dit - O&M cost
waler quality - Monitoring cost
Risks for infectious |. prevention of infectious disease | Tenants/SPC Tenants/SPC -Education cost
dissase  such as f cadi
AIDSHIV rom spreading
- Training to workers
Working  conditions | . conducting activities for Tenants SPC - Education cost
(including L - Cost for
occupational safety) workers based on OHS training installation of
stipulated in international safety facilities
guidelines such asEHS
Guidelines by IFC
Others Accident - Accident-prevention measures Tenants Tenants - Installation cost
inside and outside - Education cost
Global Warming - Control of GHGs emission from | Tenants Tenants - Installation cost
t t - O&M cost
enants - Bus operation
- Installation of commuter bus cost
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4.2

Environmental Monitoring Plan

Environmental monitoring plan including monitoring items, location, frequency and responsible
organization at pre-construction phase, construction phase, and operation phase are shown in Table
4.2-1 to Table 4.2-3. Responsible organizations are in charge of monitoring and preparation of its
results. The Project proponent will submit the monitoring report at pre-construction phase and
construction phase to MOECAF. The SPC will submit the monitoring report at operation phase to
MOECAF. Proposed monitoring form is attached in Appendix.

Table4.2-1 Monitoring Plan (Pre-Construction Phase)

. Responsible
Category Item L ocation Frequency Organizations
Common - Monitoring of designing for mitigation Project site Once Contractor
measures for Water Quality, Hydrology,
and Living and livelihood.
- Monitoring of planning for mitigation
measures for construction waste,
infectious disease, Working conditions,
Accident, Global Warming
Existing social infra- - Securing of community accessibility East and north side of Once Contractor
structures and services Thilawa reservoir
Table4.2-2 Monitoring Plan (Construction Phase)
. Responsible
Category Item L ocation Frequency Organizations
Common - Monitoring of mitigation measures - Once/month Contractor
Air Quality - SO, NO,, CO, TSP, PM o Construction site (1 Once/3 months Contractor
point)
preservation site such Once (pesk period) Contractor
as residence along the
route for on-site
vehicles (2 points)
Water Quality - Water temperature, pH, SS, DO, BOD, Construction site (1 Once/2 month Contractor
COD, coliform count, oil and grease, point)
chromium WEell in the monastery
(1 point)
Waste - Amount of solid waste Construction site Once/3 month Contractor
- Management of solid waste of
construction
Noise and Vibration - Noise and vibration level of Preservation areasuch | Once/3 months (peak Contractor
construction site asresidence around the | period)
proposed construction
site (2 points)
preservation site such Once (pesk period) Contractor
asresidence along the
route for on-site
vehicles (2 points)
Ground Subsidence - Ground elevation Representative site (1 Contractor
Hydrology - Consumption of groundwater amount point) Every week
Water Usage
Risks for infectious - Status of measures of infectiousdisease | Construction site Once/month Contractor
disease such as
AIDSHIV
Working conditions - Prehension of condition of occupational | Construction site Once/month Contractor
(including safety and health
occupational safety) - Prehension of infectious disease
Accident - Existence of accident Construction site As occasion arises Contractor
Road for construction
vehicles (outside of
ClassA)
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Table4.2-3 Monitoring Plan (Operation Phase)

. " Responsible
Survey item Item L ocation Frequency Organizations
Common - Monitoring of mitigation measures Project site Quarterly (3 years after SPC
operation)
Yearly (after 3 years
operation)
Air Quality - NO,, SO,, CO, TSP, PM 3o Representative point | 1 week each in dry and wet SPC
inside this project season (First 3 years after
area operation stage)
Water Quality - Water temperature, pH, SS, DO, BOD, | Outflow of retention | Bi-monthly for Water | SPC
COD, T-Coliform, T-N, T-P, color and | pond to theriver (1 temperature, pH, SS, DO,
odor, HS, HCN, Oil, Grease, | point) BOD, COD, T-Coliform, T-N,
Formaldehyde, Phenols, Cresols, Free T-P, color and odor,
chlorine, Zinc, Chromium, Arsenic, Bi-annually for al parameters
Copper, Mercury, Cadmium, Barium,
Selenium, Lead, and Nickel
Waste - Status  of  non-hazardous  waste | Each tenant Twicelyear Tenants
management (Submission of environmental
- Status of hazardous waste management report by tenants)
Soil Contamination - Status of control of solid and liquid | Each tenant Twicelyear Tenants
waste which causes soil contamination (Submission of environmental
report by tenants)
Noise and Vibration - Noise level a the monastery and | Eachtenant One time (after start| SPC
residences to check effect of buffer operation)
zone for sound-proofing to
Ground Subsidence - Ground elevation Representative site (1 | Weekly SPC
- Consumption of groundwater amount point)
Offensive Odor - Status offensive odor control by tenants | Each tenant Twicelyear Tenants
(Submission of environmental
report by tenants)
Bottom Sediment - Combined with water quaity | Sameaswater quality [Same as water quality | SPC
monitoring monitoring monitoring
Hydrological Situation |- Combined with ground subsidence | Sameasground Same as ground subsidence| SPC
monitoring subsidence monitoring
monitoring
Risks for infectious - Status of measures of infectious disease | Each tenant Twicelyear SPC/Tenants
disease such as (Submission of environmental
AIDSHIV report by tenants)
Working Environment |- Prehension of condition of occupational | Work site Twicelyear SPC
(including safety and health (Submission of environmental
occupational safety) report by tenants)
Accident - Existence of accident Work site As occasion arises Tenants
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CHAPTERS5: STAKEHOLDER MEETING

51  Outline of Sakeholder meetings

Two Stakeholder meetings were held twice in April 2013 and August 2013. The outline of the
stakeholder meeting is shown in Table 5.1-1.

Table5.1-1 Outline of Sakeholder Meetings
No. Agenda Period
18 - Introduction and presentation about Thilawa Special Economic Zone Project 8" April, 2013
- TOR for Environmental consideration survey '
- Result of field survey and EIA Results
- Explanation of EMP

2 23" August, 2013

Based on the discussion among MOC and the Survey Team, concerned and relevant participants for
the stakeholder meetings were identified as below, to obtain various opinions and to encourage the
exchange of information and discussion.

52  Summary of First Sakeholder Meeting

The first stakeholder meeting was held on in the monitoring 8" April 2013 at Shin Saw Pu Hall,
Thanlyin Township. The representatives from concerned quarters and villages, related person of
Thanlin Township, and mass media, local consultant and local staff of EIA Survey Team attended the
meeting and the number of people present was 31 in total. The participants of each stakeholder
meeting were shown in Table 5.2-1

After explaining the outline of the project and the contents for environmental consideration survey, the
following issues were discussed and agreed in the meeting.

e TOR for baseline survey for EIA investigation was agreed among the attendance.
e Basdine survey for EIA investigation heedsto be carried out seasonally.
e The Environmental Management Plan (EMP) is necessary to be described.

e EMPwill be prepared by third party experts who will be hired by the project proponent.

Table5.2-1 Summary of Attendances of First Sakeholder Meeting

o Number of

No. Organization .
1. Aung Mingalar Quarter, Thanlin Township 1
2. Baukhtaw Kwin Quarter, Thanlin Township 1
3. Myo Haung (middle) Quarter, Thanlin Township 1
4. Land Record Department, Thanlin Township 1
5. Township Administrative Department, Thanlin Township 1
6. District Planning Office, Thanlin Township 2
7. Information and Public Relation Department, Thanlin Township 1
8. Myanmar Economic Development Bank, Thanlin Township 1
9. Myaing Tharyar Quarter, Kyauktan Township 2
10. Housing Board, Ministry of Construction 3
11 Thilawa SEZ  Supporting Committee 2
12 Eleven Journal 2
13 Resource and Environment Myanmar 8
14 Myanmar Environment Institute 3
15 Local staff of Study Team 2
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53  Summary of Second Stakeholder M eeting

The second stakeholder meeting was held on 23rd August 2013 at office of Thilawa Special Economic
Zone Committee, Kyauktan Township. The representatives from concerned quarters and villages,
related persons of Thanlin and Kyauktan Township, and mass media, local consultant and local staff of
EIA Survey Team attended the meeting and the number of people present was 30 in total. The
participants of each stakeholder meeting were shown in Table 5.3-1

The main topics of the second stakeholder meeting were about the results of EIA study mainly
emphasized on the followings topics.

* Introduction

» Results of the Environmental and Social Baseline Survey

* Environmental & Socia Impact Assessment

*  Public Consultations

* Environmental Management Plan

* Ingtitutional Arrangement

e Schedule in August and September

After explaining the contents above the following issues were discussed and agreed in the meeting

e There were some questions about the Thilawa Class A development such as water intake
source place. And Thilawa SEZ committee member answered all questions.

Results of the Environmental and Social Baseline Survey were agreed among the attendances.

Environmental Management plan and mitigation plan were agreed among the attendances.

Table5.2-1 Summary of Attendances of Second Stakeholder Meseting

- Number of
No. | Organization Attendance
1. Settlement and Land Records Department, Thanlyin Township | 1
2. General Administrative Department, Thanlyin Township 1
3. Border Affairs of Thanlyin Township 1
4 Settlement and Land Records Department of Kyauktan 2
' Township
5. General Administration Department of Kyauktan Township 1
6. Yangon Region Planning office 1
7 Department of Human Settlement and Housing Development, 1
) MOC
8. Department of Irrigation, MOC 2
9. Southern District, MOC 1
10 Department of Environmental Conservation, Ministry of 1
) Environment,
11 Directorate of Investment and Company Administration, 1
Ministry of National Planning and Economic Development

12 Thilawa SEZ Supporting Committee 2
13 Administration of Ah Lun Soke Village Trackt 1
14 Resource and Environment Myanmar 8
15 Mass Media 3
16 Local citizen 1
17 JCA loca officer 2
18 Local staff of Study Team 1
Total 31
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Mammals ( Mammalia)
1 Lesser Panda, Red Cat-bear, Red Ailurus fulgens VU decreasing
Panda
Asian Small-clawed Otter,
2 Oriental Small-clawed Otter, Aonyx cinerea VU decreasing
Small-clawed Otter
3 Bgarcat, Binturong, Palawan Arctictis binturong VU decreasing
Binturong
Blue Whale, Pygmy Blue Whale,
4 Sibbald's Rorqual, Sulphur- Balaenoptera musculus EN increasing
bottom Whale
5 Gaur, Indian Bison Bos gaurus VU decreasing
6 Banteng, Tembadau Bos javanicus EN decreasing
Asian Buffalo, Asiatic Buffalo,
Indian Buffalo, Indian Water
7 Buffalo, Water Buffalo, Wild Bubalus arnee EN decreasing
Asian Buffalo, Wild Water
Buffalo
8 Takin Budorcas taxicolor VU decreasing
Bumbl ebee Bat, Hog-nosed Bat, . . .
9 Kiti's Hog-nosed Bat Craseonycteris thonglongyai VU decreasing
Asiatic Wild Dog, Dhole, Indian . .
10 Wild Dog, Red Dog Cuon apinus EN decreasing
11 Sumatran Rhinoceros Dicerorhinus sumatrensis CR decreasing
12 | Asian Elephant, Indian Elephant | Elephas maximus EN decreasing
13 S;teater Marmoset Ret, Marmoset Hapalomys longicaudatus EN decreasing
14 Malayan Sun Bear, Sun Bear Helarctos malayanus VU decreasing
15 E?\?ged Civet, Banded Pam Hemigalus derbyanus VU decreasing
Hoolock Gibbon, Western
16 | Hoolock, Western Hoolock Hoolock hoolock EN decreasing
Gibbon
Eastern Hoolock, Eastern .
17 Hoolock Gibbon Hoolock leuconedys VU decreasing
Common Gibbon, Lar Gibbon, .
18 White-handed Gibbon Hylobates lar EN decreasing
Indian Smooth-coated Otter, - .
19 Smooth-coated Otter Lutrogale perspicillata VU decreasing
oo | Bear Macague, Stump-tai led Macaca arctoides VU decreasing
Macaque, Stumptail Macaque
Northern Pig-tailed Macaque, . .
21 Northern Pigtail Macague Macaca leonina VU decreasing
22 Mal ayan Pangolin, Sunda Manis javanica EN decreasing
Pangolin
23 Chinese Pangolin Manis pentadactyla EN decreasing
24 [B)Ieaecrk Musk Deer, Dusky Musk Moschus fuscus EN decreasing
25 Red Goral Naemorhedus baileyi VU decreasing
26 gglrr;]%e Goral, Grey Long-tailed Naemorhedus griseus VU decreasing
27 Clouded L eopard Neofelis nebulosa VU decreasing
28 Indo-Peacific Finless Porpoise Neophocaena phocaenoides VU decreasing
Bengal Loris, Bengal Slow Loris, . . .
29 Northern Slow Loris Nycticebus bengalensis VU decreasing
30 gg?\gﬁi dy Dolphin, Snubfin Orcaella brevirostris VU decreasing
31 | Tiger Panthera tigris EN decreasing
32 Marbled Cat Pardofelis marmorata VU decreasing
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33 | Temminck's Flying Squirrel Petinomys setosus VU decreasing
34 | Vordermann's Flying Squirrel Petinomys vordermanni VU decreasing
35 Fishing Cat Prionailurus viverrinus EN decreasing
36 Javan Rhinoceros Rhinoceros sondaicus CR unknown
Burmese Snub-nosed Monkey, N . .
37 Myanmar Snub-nosed Monkey Rhinopithecus strykeri CR decreasing
38 Brow-.antl ered Deer, Eld's Deer, Rucervus edii EN decreasing
Thamin
39 Sambar, Sambar Deer Rusa unicolor VU decreasing
Asian Tapir, Indian Tapir, . - .
40 Malayan Tapir, Malay Tapir Tapirus indicus EN decreasing
Germains Langur, Germains
Silver Langur, Indochinese . - .
41 L utung, Indochinese Silvered Trachypithecus germaini EN decreasing
Langur
Phayre's Langur, Phayres L eaf- . . .
42 monkey, Phayre's L eaf Monkey Trachypithecus phayrei EN decreasing
Bonneted Langur, Capped
43 Langur, Capped Leaf Monkey, Trachypithecus pileatus VU decreasing
Capped Monkey
Shortridges Capped Langur, . - .
44 Shortridges Langur Trachypithecus shortridgei EN decreasing
45 Asiatic Black Bear, Himalayan Ursus thibetanus VU decreasing
Black Bear
46 | Large-spotted Civet Viverra megaspila VU decreasing
Birds (Aves)
1 Rufous-cheeked Hornbill, Aceros nialensis
Rufous-necked Hornbill P VU decreasing
2 Plain-pouched Hornbill Aceros subruficollis VU decreasing
3 Blue-banded Kingfisher Alcedo euryzona VU decreasing
Greater Spotted Eagle, Spotted .
4 Eagle Aquila clanga VU decreasing
5 Indian Spotted Eagle Aquila hastata VU decreasing
Asian Imperial Eagle, Eastern . .
6 Imperia Eagle, Imperia Eagle Aquila heliaca VU decreasing
7 Imperial Heron, White-bellied Ardea insianis
Heron 9 CR decreasing
8 Baer's Pochard Aythya baeri CR decreasing
9 White-winged Duck, White- Cairina scutulata
winged Wood Duck EN decreasing
10 Great Knot Calidris tenuirostris VU decreasing
11 Jerdon's Babbler Chrysomma dtirostre VU decreasing
12 | Storm's Stork Ciconia stormi EN decreasing
Pale-capped Pigeon, Purple .
13 \Wood-pigeon Columba punicea VU decreasing
14 | Yellow-breasted Bunting Emberiza aureola VU decreasing
Spoon-billed Sandpiper,
15 Spoonbill Sandpiper Eurynorhynchus Pygmeus CR decreasing
16 | SarusCrane Grus antigone VU decreasing
Asian White-backed Vulture,
17 Oriental White-backed Vulture, Gvos benoalensis
White-backed Vulture, White- yP 9
rumped Vulture CR decreasing
18 Slender-billed Vulture Gyps tenuirostris CR decreasing
Band-tailed Fish-eagle, Pallas's
19 Fish-eagle, Pallas's Fish Eagle, Haliaeetus leucoryphus
Pallas's Sea-Eagle VU decreasing
20 | Asian Finfoot, Masked Finfoot Heliopais personatus EN decreasing
21 Greater Adjutant L eptoptilos dubius EN decreasing
22 L esser Adjutant L eptoptilos javanicus VU decreasing
23 Crestless Monal, Sclater's Mona | Lophophorus sclateri VU decreasing
24 Nicobar Megapode, Nicobar Megapodius nicobariensis VU decreasing
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Scrubfowl
Chinese Merganser, Scaly-sided
25 Merganser 9 y Mergus squamatus EN decreasing
26 Great Slaty Woodpecker Mulleripicus pulverulentus VU decreasing
Wallace's Hawk-eagle, Wallace's .
27 Hawk-Eagle 9 Nisaetus nanus VU decreasing
White-fronted Scops-owl, White-
28 | fronted Scops Owl, White- Otus sagittatus
fronted Scops-Owl VU decreasing
Green-necked Peafowl, Green .
29 Peafowl Pavo muticus EN decreasing
30 Gurney's Pitta Pitta gurneyi EN decreasing
31 | Black Ibis, White-shouldered Ibis | Pseudibis davisoni CR decreasing
2 Straw-crowned Bulbul, Straw- Pycnonotus zeylanicus
headed Bulbul VU decreasing
33 Pink-headed Duck Rhodonessa caryophyllacea CR unknown
34 Indian Skimmer Rynchops albicollis VU decreasing
Indian Black Vulture,
35 Pondicherry Vulture, Red-headed | Sarcogyps calvus
Vulture CR decreasing
36 Beautiful Nuthatch Sitta formosa VU decreasing
37 Giant Nuthatch Sitta magna VU decreasing
38 | White-browed Nuthatch Sitta victoriae EN decreasing
39 Austen's Babbler, Snowy-
throated Babbler Stachyris oglei VU decreasing
40 Black-bellied Tern Sterna acuticauda EN decreasing
a1 Blyth's Tragopan, Grey-bellied
Tragopan Tragopan blythii VU decreasing
Large Green-pigeon, Large
42 Green Pigeon, Large Green-
Pigeon Treron capellei VU decreasing
Nordmann's Greenshank,
43 Nordmanns Greenshank, Spotted
Greenshank Tringa guttifer EN decreasing
44 Grey-sided Thrush Turdus feae VU decreasing
Reptiles (Reptilia)
Asiatic Softshell Turtle, I
1 | southeast Asian Softshell Turtle | ATY9R cartilaginea vu -
Batagur, Common Batagur, Four-
2 toedagl'errapi n, River Téagapi n Batagur baska CR )
3 Burmese Roofed Turtle Batagur trivittata EN -
4 Green Turtle Chelonia mydas EN decreasing
Indian Narrow-headed Softshell
5 Turtle, Narrow-headed Softshell Chitra indica EN -
Turtle
South Asian Box Turtle, . .
6 | Southeast Asian Box Turtle Cuora amboinensis VU i
Jagged-shelled Turtle, Keel-
7 backed Terrapin, Keeled Box Cuora mouhotii EN -
Turtle
Coffin-back, Leatherback,
8 Leathery Turtle, Luth, Trunkback | Dermochelys coriacea CR decreasing
Turtle, Trunk turtle
9 -No English Name- Enhydris vorisi EN unknown
10 Hawksbill Turtle Eretmochelys imbricata CR decreasing
Fish-eating Crocodile, Gavial,
11 Gharial, Indian Gavial, Indian Gavialis gangeticus CR decreasing
Gharial, Long-nosed Crocodile
12 Ellgtg]aislf% ?tr(r)ie;jeTortm = Geochelone platynota CR -
13 | Arakan Forest Turtle Heosemys depressa CR -
14 Giant Asian Pond Turtle Heosemys grandis VU -
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Elongated Tortoise, Pineapple
Tortoise, Red-nosed Tortoise,
15 | Yellow-headed Tortoise, Yellow | 'Ndotestudo elongata EN -
Tortoise
16 Olive Ridley, Pecific Ridley Lepidochelys olivacea VU decreasing
Asian Giant Tortoise, Asian
Tortoise, Black Giant Tortoise,
17 Burmese Brown Tortoise, Manouria emys EN -
Burmese Mountain Tortoise, Six-
legged Tortoise
18 Impressed Tortoise Manouria impressa VU -
Bengal Eyed Terrapin, Burmese
19 Eyed Turtle, Peacock Turtle, Morenia ocellata VU -
Swamp Turtle
20 Mandalay Cobra Naja mandalayensis VU decreasing
Black And White Spitting Cobra,
21 Indo-chinese Spitting Cobra, Naja siamensis VU decreasing
Siamese Cobra
22 Burmese Peacock Softshell Nilssonia formosa EN -
23 Hamadryad, King Cobra Ophiophagus hannah VU decreasing
24 ?a?:net(?rszf(‘tsslhagltl ?.?Irtﬁ;el |, Frog Pelochelys cantorii EN -
25 Big-headed Turtle Platysternon megacephalum EN -
26 Burmese Python Python bivittatus VU decreasing
27 | -No English Name- Python kyaiktiyo VU unknown
28 | -No English Name- Siebenrockiella crassicollis VU -
Fishes (Actinopterygii)
1 Manipur Baril Barilius dogarsinghi VU unknown
Bumphead Parrotfish, Double-
2 headed Parrotfish, Green
Humphead Parrotfish, Humphead
Parrotfish Bolbometopon muricatum VU decreasing
Giant Wrasse, Humphead,
3 Humphead Wrasse, Maori
Wrasse, Napoleon Wrasse, Truck
Wrasse, Undulate Wrasse Cheilinus undulatus EN decreasing
4 Inle Carp Cyprinus intha EN decreasing
5 -No English Name- Danio erythromicron EN decreasing
6 -No English Name- Devario auropurpureus EN decreasing
7 -No English Name- Devario browni VU unknown
8 -No English Name- Devario yuensis VU unknown
Brindle Bass, Brindled Grouper,
9 Giant Grouper, Queensland
Groper Epinephelus lanceolatus VU decreasing
10 -No English Name- Garra flavatra VU unknown
11 -No English Name- Gymnostomus horai EN unknown
12 Hedgehog Seahorse Hippocampus Spinosissimus VU decreasing
13 | -No English Name- M astacembelus oatesii EN unknown
14 Emeral Dwarf Rasbora, Red
Dwarf Rasbora Microrasbora rubescens EN decreasing
Polkadot Cod, Spotted Coral
Trout, Squaretail Coralgrouper,
15 Squaretz_;\i | Cord Trout, _
Squaretail Cora Trout, Squaretail
Grouper, Squaretail
L eopardgrouper Plectropomus areolatus VU decreasing
16 | -No English Name- Puntius compressiformis CR decreasing
17 | -No English Name- Puntius ornatus VU unknown
18 Burmese Rammy Nose Sawbwa resplendens EN decreasing
Asian Arowana, Asian
19 Bonytongue, Golden Arowana,
Golden Dragon Fish, Kelesa Scleropages formosus EN decreasing
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20 | -No English Name- Yunnanilus brevis VU unknown
Fishes (Chondrichthyes)
1 Banded Eagle Ray Aetomylaeus nichofii VU decreasing
> Knifetooth Sawfish, Narrow
Sawfish, Pointed Sawfish Anoxypristis cuspidata EN decreasing
Oceanic Whitetip Shark,
3 Whitetip Oceanic Shark, White-
tipped Shark, Whitetip Shark Carcharhinus longimanus VU decreasing
4 Sharpnose Guitarfish Glaucostegus granulatus VU decreasing
5 Clubnose Guitarfish Glaucostegus thouin VU unknown
6 Irrawaddy River Shark Glyphis siamensis CR unknown
7 Sickelfin Weasel Shark, Sickle
Fin Weasel Shark, Weasel Shark | Hemigaleus microstoma VU decreasing
8 Whitespotted Whipray Himantura gerrardi VU unknown
9 Bleeker's Variegated Whipray,
QOcellate Whipray Himantura undulata VU decreasing
10 Shortfin Mako Isurus oxyrinchus VU decreasing
11 Broadfin Shark Lamiopsis temmincki EN decreasing
Chevron Manta Ray, Giant
12 Manta Ray, Oceanic Manta Ray,
Pacific Manta Ray, Pelagic
Manta Ray Manta birostris VU decreasing
13 Sharptooth Lemon Shark Negaprion acutidens VU decreasing
14 | Whale Shark Rhincodon typus VU decreasing
15 | Widenose Guitarfish Rhinobatos obtusus VU decreasing
16 Scalloped Hammerhead Sphyrna lewini EN unknown
Great Hammerhead,
17 Hammerhead Shark, Squat-
headed Hammerhead Shark Sphyrna mokarran EN decreasing
Black-blotched Stingray, Black-
spotted Stingray, Blotched
18 Fantail Ray, Fantail Stingray,
Giant Reef Ray, Round
Ribbontail Ray, Speckled
Stingray Taeniurops meyeni VU unknown
19 | -No English Name- Temera hardwickii VU unknown
20 Porcupine Ray Urogymnus asperrimus VU unknown

oBromnza|gpdlgpdedEepaoomncd§iadieqiopduod IUCN Database : http://www.iucnredlist.org/
©05gEdIgEop8:eqPodaR0560mMepd:BoS(CR) IjEorsicn8:dkdjsBod (EN)aBS05agu50005ds805(VU)
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1 -No English Name- Afzelia xylocarpa EN -
2 -No English Name- Anisoptera costata EN -
3 -No English Name- Anisoptera scaphula CR -
4 éaggmggdil%?;%%s Aquilaria malaccensis vu -
5 -No English Name- Burretiodendron esquirolii \4Y) -
6 Mann's Yew Plum Cephal otaxus mannii VU decreasing
7 -No English Name- Cleidiocarpon cavaeriei VU -
8 -No English Name- Cleidiocarpon laurinum EN -
9 -No English Name- Curcuma candida VU unknown
10 -No English Name- Cycas pectinata VU decreasing
11 -No English Name- Cycas siamensis VU decreasing
12 -No English Name- Dalbergia oliveri EN -
13 -No English Name- Dipterocarpus alatus EN -
14 -No English Name- Dipterocarpus baudii CR -
15 -No English Name- Dipterocarpus costatus EN -
16 -No English Name- Dipterocarpus dyeri CR -
17 -No English Name- Dipterocarpus gracilis CR -
18 -No English Name- Dipterocarpus grandiflorus CR -
19 | -No English Name- Dipterocarpus kerrii CR -
20 -No English Name- Dipterocarpus retusus VU -
21 -No English Name- Dipterocarpus turbinatus CR -
22 -No English Name- Eleiotis rottleri VU unknown
23 Sgean Turf Grass, Species code: Halophila beccarii VU decreasing
24 | -No English Name- Heritiera fomes EN decreasing
25 -No English Name- Hopea apiculata CR -
26 -No English Name- Hopea ferrea EN -
27 -No English Name- Hopea griffithii VU -
28 -No English Name- Hopea helferi CR -
29 | -No English Name- Hopea odorata VU -
30 -No English Name- Hopea sangal CR -
31 :30rneo Teak, Moluccan Intsia bijuga VU -
ronwood
32 -No English Name- Magnolia nitida VU -
33 -No English Name- Magnolia rostrata \"AY) -
34 | White Seraya Parashorea stellata CR -
35 Sargent's Spruce Picea brachytyla VU unknown
36 Farrer's Spruce Picea farreri VU unknown
37 égnsz%yor;%\,’\ggg’szﬁégﬁo d Pterocarpus indicus \AU) -
38 -No English Name- Shorea farinosa CR -
39 -No English Name- Shorea gratissima EN -
40 | White Meranti Shorea henryana EN -
41 | White Meranti Shorea roxburghii EN -
42 -No English Name- Sonneratia griffithii CR decreasing
43 quf| n Tree, Taiwan Cedar, Taiwania cryptomerioides \AY) stable
Taiwania
44 5":’ Himalayan Yew, Himalayan Taxus wallichiana EN decreasing
45 -No English Name- Vatica cinerea EN -
46 -No English Name- Vatica lanceaefolia CR -

oBsomazalgpdlgpdadEepaoomnod§iadieqropduod TUCN Database : http://www.iucnredlist.org/
©0dgIOdIfEop geqpcfscfgcﬁoqueéeﬁl:SOS(CR) igjrop§sc08:0kdjsB05 (EN)cBF050g0500p5qfsBo5(VU)
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