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1.1 RAEOER

N AENZ BT D ETEFEIEY DA L 2009 4FT 28 H I UL HE SN TV D, IUES
NT=DIXTO%RRE & i 2D 5 H 85% DEBEEFM NED I THNIZ EARIN TS E- T,
RINEED 30% % 80, FIT 40%FEE O FEFEFM T HE T 220 B3 SRV F FHGE S Te AR s
HINTZEWVWD ZEIThD, EHIC, WESHTE T0%FREOEFEEEYICE L TH /072 BRE 5k
ﬁﬁéﬂf@@ﬁf%hk#85#iiﬂﬁm&wo:@iﬁﬁl%%ﬁ%ﬂ@®%ﬁ . By
Lo &, R M AES L FRCRET CHRAIRIL E 2o T D, ZDT, N R A
ﬁﬁm\mm5%%E%%ﬁk#él%ﬁﬁ%ﬁAﬁﬁ®l%%%(éﬁ&m2u9ﬁ)%2m9$
WCRE L, —RBEEE, PEEREEYSEOMIARE, B ESLZREL TWD,

AR LT AEREEORKE T TH DA —F 2 2 Tl BRI ETEREIEY LB O RE N EZIE LT 5,
A—F I UfilE 2018 FRERTTAH 2N 780 A AN 180 HLLET, £7201 HULEOFET L -
VA RNTZ 8, 800 L ED AN L TRV | & 2 b S5 B FEREM L —IXBEEw 721 C
HHE 7,000 hrEBIXTND, R—F I VTTTOREMEH~ ALY =TT LD L, BEIEWHETN
BT D OB O OFE I LV, 2020 FICHEHEDBIEOK 2 10725 EHEH S TN D
D72, EHEMNIIR D 5 BB ORAELBED R < RO BTV D,

_®£9@%ﬁ®@ﬁ\—%%%%K%LT$~%iyﬁ@\@ﬁ@ﬁ\%ﬂﬂﬁ\ZVﬁXFﬂ
HAMED TN Z & &L, 2015 FFE TIZ, BEHHE 10%, HEAE L 40%., EHHEST 40%, U HA1 7
NV 10%% BT EAGEZ R E LT\ D,

T, A—F I U OEEFEEYORAER (2010 45) 132,350 h /B GEAEEEFEIEY ; 2,000
NUIR, BEEEEFEY 350 F/A) T, A—F I Udi K VRBAEZIT T 13 Mgk & OREFA O
SEDIEHIZ L > TEM T T\, £z, d—F I viie & bICHEERFEX 2RI 20 v
T BT, AR, TEEAEIT L, T2ENHS 30 23FT £ THAL THE Y, 2013 FFEICIZENNS
1,141 b /B GEREEEBEIY ; 937 N 1H . AHEEFETY ; 204 b /H) OFEEBERM T
ELTWD,

EUAFCEE, A—F I odfE L, BREENSORENEAICE IR TED
2010 FOEEFREFY O AL 1,062 /R GEAEEREFETEY ; 883 /R, AFEEREY ;
169 v /H) EleoTWD, R4, XM FAEETICEWTRHIZ TEMMEATNDE
D—DT, FEEREFMOREREN R —F I VMRV TE < | 2012 FEOEEFEFY OFAEFIT 1,331
MR GEREERBREEY ; 1,206 b /A, AEEREREEY ; 125 F/H) Lo TnWd, Fio,
WY T T BRI T HECE L, N T AEF RO T, AEEEFREEYORER
MAR—F I IR TE < 208.4 ~ /A (PEEREFEMIEARE ;934.7 N /B IR EEEFRERY ;
726.3 /) Elro T3,
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1.2.1 HEOCAM

KA THETT 2 —RBEFEDUHEEEIT, A—F I Ui bPE SN D —RBEEM OB IELEE, K&
OB L > TR LN 2B 2 A0E M LT BEEWREICL 2B NG 21T I FETH D,
REEOBEZ LU TSR,

#1-1 —BREEMOEEZEOHE

HH WA
HENE - BRI AR
- BEFEMFEIC L DB
EESSEL 57 - —RBEFY (R—F )
I G F—F I U
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|QERIPURE Y T
S - JLERRES) 1 600 b i/H ., A b—JraUERIEE (300 b/ H X2 4F)
- R 1 11,350kw
MR DR STNERAE ., RN, BRI, BEEAR A T — PR AR, e

Hig : JICA FRA IR

KA THETT D PEEFEFEMNIAEEIT, v 7 B A—F I Ui ROZ O S HEH &
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- QLERBE DK B0 b /A

[y 53]

CRKE 104y

BEANALBR R « 52 NGRAW . JPRBERR(R ., BMGRIG, BEBR A 7 — HEU R ALPERRAR
JZe A ROR TR ST ALy

HHE : JICA FRAS I VERL

st DR

ARETIE, AFEEORBBREGFHEL LTOEMAIRENLZ, REKEREOHKE, FET A,
FREEA T ORR, MBHESNT. U A7 08 £l - BREALSECEOMREE & Fhi, BU SR
ROER, ~—7 Yy MY U T4 o 7R 8B U TR L, IR FEAF—LZRET DL L&
e LTHERMT 2,

1.2.2 HREXEOEERGH

(1) N b F2EIICEIT D EAFEEOBOR - B2 EX2HELRET D,

AR AETIE, BE 10 FFCFEE 1% 28 2 5 2GR 2R ERECH T bic L2 ADgEFIc L -
T, ABTTES & OIS IRZ 7 BEEEM R A AE U T D, ZHUCHIST 2720, HFE L~V KO L
VTR IR EHESE SR E STV DA, GHENCHE > TRBULEN TV D HEIT L < el | FEFEWFRE
WX T DX R+ ZEA TV NWORRED—D L 75T D,

ZOBRETFICEE L, BFEO BAEHESCBOR - BRIRIZIh > THRENR LR L, N M AEI
BT 245 % DOBEFMNELD FAER) 7o) & 70 D EELRET D,

(2) BEEDLHOBRZ oM L, BHE T O2REOMRICETDFRERET D,

BREN PN S0 —RBEFEDIE. AR fE-> THEAEINL T Y | Frio, AAREFLT
WHE—F I UHNEEL O KBEEY (197,000 b /H) BEAELTND, Fi, B
iR L LBz, A—F I, v T B KO OEIDIIEZS < O TEMMPEf S, AREEE
Gie, L ORENERBEIN TS, 2D T3> T, LM DY S 2 FEEREHE
MHHEIML TS, Ll BEEDLIEHEMOEEZ LD L. 2N 25 FEFEY O IE AL
WK T E D720 OB DR TE TV RVONRE REE o> TV D,

BUTE DBEFEW AL IR O EREITAR D IE R A UL, /04T L. 4% b K& 22N fA £ 5 AR sk D —fig
FEFEY) O EALBRCE T 5 HELKRET D,

(3) BRELHY - MR ENE LN L MR EMEOEY - EHROFEEZIRT D,

BEFEW E LD 1260 DIER 72 Ml 1%, BEIEWI A B OB, H 5 WIE, Rt 7 BEgE & PRI X
T AHRESCHE~DEE) 27 NEEHICONTHHESINLTWD, 2005 4F 11 IS IES -5
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REEE (1994 4 1 AE) ik, BEERDERICET 2 EPMERT o2, Bl InT
W5, £72.2003 4 4 H 22 H O EHAPE [Decision No.64/2003/QD-TTg 144175 Yx i 7% 0D 5% S ARLE |
TR 70 P E T, BRSNS 7o b T ABUFOIRNEEP RSN TV D, Lav L, FEREIL,
1E 73 AU it % RO AL 3 B D i AN & e Ot % 0D A 1 72 SRS B - ERF A Bl 70 & O I 1B LT
BY ., A ERBEEYE I XD EEGESESEE o T D,

AT L ETHEA AR L 7o T D BRI N4 DR 2 AR BB R OXIR & LT ARHE
PERIREG L 72 D KO s M ONEE - BEOFERELIRT D,

(4) AFEIHES VA7 2HEICL T, BEROBOZRERHEE Y 27 5341
BEOWIEHEEBREROMELN S,

AN BT LAE T, BRIV, & DI BEALHEEEA~OHNEREDOSANEA THRNDNR
BFRTH D, ZORERNEZWMIZ L, KEEOFEI KL OERR2EE ORI, BFROMBIER Y 27
R EATO ZENHETH D,

AHETIE, N T AETEEZEMT DERICHE T &V R DI, BEEDLHEFEEDE
e FRIRD U R ERAMICT D720, XM AEICE T DEREATHET 5130, BERERE O
a2 HoicAT O RFEEICHEM S D 3, HIRR, RS2 RIC LT BROMBIEZR Y X7 454
IZHEES S FHERROMELN D,

(B) MBS - MESITICESE . BFMEEZHEV, FEMEN DL FEFHBOMELZND,

AN BT LE TR T2 KD Sy DSBS D 72 FiE & 70 o TV D DN &ALV 4 B
DOEREN CBREHROERE, N T LAEPER L TW DAY REEEBET D L. REOREEY %
FAERIZABE T & 2 PRI OBAPRRKRD—>Th 5 & F A D, — T, HNLA DT &
o TWHEH &L L TREMEDNH T 6D Z &0 ) 722 i AL 2 kLRI AT © 72 O DREFIED
MERIIRE REETH 5,

BETEMALERIZ AR 5 TG OBANZ 3 ICRE L. MBI - B T i C 2 ez AF LT, BREL
. EAEEICBT 2RI T BENICOERENH D FEEILRT D,

1.2.3 EXMHERUVERORBREORFICETSIBEER

AMEOFEREIZEE L L, FEFE L OFEOEBRMEORTFHIB W T, iz, TioEFEHES
BLTITo2bD LT 5,

O FEELIZAT =R

< REZEITRERAVIZ PPP/BOT HRUC CTHHE(LEED D TETHH M, PPP/BOT FHEL L TEMET S Z
LITHED U A ZIZHOWT, Fr Il ARAHERN TG -l L7 BT ESND Y A 72T 5 %k -
R, T, £ OIEEBLATREMEZ + 3 I i T 5,
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© EEEE ORI

CARFEIZBOWTERNARE R DT 4 v B 7T ¢ —OFEEMAELENCBE L TiX, BITEOX A
EICF 1T 2 PEERE RN EZE DO TR O W 2 KEDRHRTE 2089 DT ET 2 LER
HbH, > T, x%%%&m%%kbf%m-ﬂmﬁék (IR 2 A& ATRE 7 R 0 AR
HITEPRDBND, ZDTD, RN TILRRIER G & OFREE OB E A4 @Y e E 2 R T2 2
& ARMHRIC, WAMEEE D E o TR < FEhi, @%ﬁ%%mmﬁﬁ%xékk%@ﬁ#éo

LR EER AN E N U 72 ST FS FAAIZ 1T 2 BERIR i O/ F 3, PEMEZE L OIZH W TS
FRKMETH DN, AAREOFEEF LT DL 350 1 BREORETHD, AFS TE, EDRE
IR R OFHIE OB EZ R M AESHEZIZ LD & T HMMEED E O TIR/A < FEhE L, i
BRI D N 2 Rl 5,

@ BREBUMHRS « NJ— & DOl

« NN FAENCEBW TR, RFEE L FSERBB CORFEMUIEZOFZRKIID < £, BARMBZE
X DMMERE R L D70, TR R FRHIFE O FELNITLR D A HEETERIC L o THEDEY
BT SN D AIREMED B D0 TE> T, A TIXBIHBUFEERS & D sz +0 ATV AEETFEN
DIZO DBREFAF OB B HE L TRET 21T 5, £z, BEIDE LT, BEEECRICR D IREHFE 21T
70

CRHFES R, BEIERGIEE, P —IC DB ED SN TW DB TH 5720, HEDH)
HBeRE & 0 BEEEERE 2 & OFFHINEE 21TV, HEREEICET 28RS ET D,

C AP ORRRNT, AFHITH U THEAMRAE O A 2 AR E M DB, METE R s LTEM
INDHZLICEE LT, AFAEDBBRIZI W THo TR L FRILH - Hi#x17 95,

@ EBIRBF L EARE] - BRI E O

IR E OMEST 7 A T U AR — AOMA T & BARICHRETT 5 & &bz, XM FAEOA
4 RS 72 & ONCIEIBE G REgR (IFC, ADB 72 &) O OE - @i O mIEEME b & IR IA E it
BB OMERZITV, AFEOEREZND,

- R CIR I O BARML - EBME O A SIEIC, FEEMIHRD S— M —REORESCH
JIBR D BAR 72 & BARA 22 23 AR D N2 52 M OSBRI & DTk 2 i L 72 b CE e
FHE DK E ATV, EEARER FEF O EEIT ),
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2.1 #He@EFERR

(1) — M

1) A—=FIvil

R—F I HIEA T AEBEEICE L TRY M Ter XA A, LlETH A =E, A6
TRYFAE, MR TR T 7 HUA, FlTr T CECEL TN D,

R—F I UL, N AT EFROFRATEX T, &5, b, BERORFHEEOP.LE 2o
TWDIEHD, BURIC b EERET L o TV D, £, HEMNRZIREOIR TH D L & bio, FEHE
ZIEILDE LI ORFIZBIT A —ERAOFLERS>TWD, S5, Rl MR EHIX S
A AT AREMX A GO N R AE TR b BERRFHIX 2 L TR Y A RO 570 537,
RN FAEELICB W CEERKRFHIEE 2o T D,

2) BrTUA

27 CEEAN N T AEBEBICAME L TEY , W TAR—F I iR A =4, BT R
CTE, BT R v TE, HETTT A UL TS, F£2, 137.7kmil 720 R
PTEHEEEEZALTEY, txrey Y (Fv A TR) KO h—F— (Fyy 27 7xR) 122
rATOEEEY — F D3RI BTV 5,

02T B ST L E ORGSR RIS U TR BB E & B ORI R BT X A AR T B
BEDO—D>ThbH, £lo, FAIT, HEBIC ORI A a0 TV ZIAE L TS, A 3T HFITiE
Ay h—ifi, TV E FZUF BRI UENGRD AT IARFEHERH Y Litd
[FERIC b AEORFERBICEE QML TH 5,

(2) Ao

R—F 2 O 2013 £ AN A IEAY 7,818,200 A HEIFI 2,095.6km2 T, A A& T 3,731 A
km® To 5, ATOANOHEIE, XM FAE63HED I bRLEL Ro>TN5,

A—=F Ik 24 X E 19 B5(1 XA 12 X (Dist.1, Dist.2, Dist.3, Dist.4, Dist.5, Dist.6, Dist.7, Dist.8,
Dist.9, Dist.10, Dist.11, Dist.12) , =— 7 7 v 7' [X (GoVap) . # % X (TanBinh) |, %> 7 —[X

(TanPhu) . B> % A >[X (Binh Thanh) , 7—=+ > [X (PhuNhuan) . kv K v Z[X (ThuDuc) .
v X (BinhTan) ) XU5 5D (7 F6 (CuChi) . &7 E W (HocMon) . B F v A
¥ (Binh Chanh) . =+ ~l& (NhaBe) . # > VI (CanGio) ) THEEINL TV 5,

BT CEONAIEK 147 B (2013 FFHfR) T, N R T AEO 63EHD O L 17HFH O AN ABUL
Th o, [FEOKREFEIL 4,492km2 T, NAEEITH 327 A km2 TH D,

nrr K1 (7 (Tan An City) ) . 1HT (=2 k »w—2 (Kien Tuong Town)
BT) . 138 (%> 7 B (Tan Hung District) . ©> 7 & (Vinh Hung District) . £ v 7 &7
B (Moc Hoa District) . # % — > I (Tan Thanh District) , # — > 7" 7 I (Thanh Hoa District) .
Kw 7 ATl (Duc Hue District) . K% v 27 A7’ (Duc Hue District) . X2 /L v 7 & (Ben
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Luc District) . k»— kv 7 (Thu Thua District) . 7+ 7 % —> & (Chau Thanh District) .
%~y b— (Tan Tru District) . %> K v 7 (Can Duoc District) . O XF > 7 I
(Can Giuoc District) ) 22680 . o7 UiildEEETTH 5,
R—F Il v 7 U K OYED HE O — R 2 LU IR,

#F2-1 R—F I U, v 7 v ROVEDHER O — DL

(R—F I v,

RyFAE., v RFrE, vrr7yE, NI TT U FE)

il N T
No A=  i KT A4 V7S ) =2 .
THH AT )
[aiFE
1 , 2,095.6 5,907.2 2,694.4 4,491.9 1,989.5
(km?)
A1 (2013)
2 " 7,818,200 2,768,700 1,802,500 1,469,900 1,052,800
24 X 1 i 1 i 1 i -
3 | METIRX K 19 AP 1 my 2 HT 1 HT 6 &
5 I, 9 4 1 13 W B
AN DO
4 , 3,731 469 669 327 529
(A km?)
H 2 JICA FA R Rk
2 S~ R O T VP N B oy 7 VN ]
§ E CAM PP CHIA o ‘f_"'“"-‘»f._i-gi‘;-;‘nrnnj pencar T
] P il -. 4 By . !
oS _FEEEA :
" lﬂ"-\ﬂ‘d:“ * “'“-I'T::" 4
G ]
g G (L VI HUNG

o s
B

5 b L )
T, Il !
NHQ\G. el

s CADLANH Y

THAP

1

t

3
1
8 | i Crde Traen
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NP T [ [T B R AL F
e & (PPP 1 > 7 7 #3)
ARG

\—-\\Ll";\:' e Lm:u )
v
N e e PR AT s
\\ L™ 1] Fr amem msal
Nl 2| DT -y saee e
1Y a8 mae men
. G 2 smaE e
b Ouled a3 e mee
8 Cubed 1] EAON 344
L nr a3t
o Sans Wi e e
» Oukew oAb | smEEm VWU
[ e & Nt @M
ML il A TEEN e
il s‘-u A e
T ] s e Baw
Qe vie wr Piam W
G e ) | MM W
- O e ME e B
IR Sl @8 | IvEma adm
W OMEse O WME WM s
g g  mom w7
‘R mEeOw amy JmiIm W
SR My  omem em | b
FE T - o o -
| |

P s Ty Thy

T T e VA

LU — BRSO S 2 -

B2-2 F—F I U HOITHX Sy

(3) FEFEME I

2014 S, A—F I UHICIE 3 OBmHM T E 14 O TEFMAHY . —0 55, 3EHINTX
TN 10 TEMMAERETCTH D, —J, RAFCETES F2Z =P 30 bbb, TDHH,
DEERTH D,

FTo, 2014 FERER, BT AL 30 O LHERME N 14 OFE¥ET T AZ—%HF L TN5D,
F—=FIvifi. v T A RO O BT & LT IR
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

#£2-2 BR—F I U, v T A KR OVED I O EEMEIR

(F=F I, FUFAHE, BV RFVE ar T U NV T T E44E)

il ‘ NYT
No A=5F < it R A48 [N | = aVE )
HH T B AE
T ML, R AT ;3
1 T 2ERH ;30 T 2ERH : 30 T2EMHE ;28 T2EMH : 14
XK OV N T2 X T : 14
2 | IEEh O 110,666 8,255 3,307 10,177 5,456
P—
3 ERREAHK 2,371,572 630,046 178,614s 823,008 166,318
(N)
Y /j;; ANV (}
4 PRHERRRS 4,191,293 442,958 152,447 467,612 474,678
(108 F>)
Wlizs B
5 | ML 2,816,180 610,458 130,285 592,787 435,156
(108 FY)
Hi - JICA FHE R
#2-3 F—F I, v 7 UERUEDHIRO SR
(F—F IV, FrFHAE, ©UVXF VA, v 7V, NI TTUEE4E)
i) 2008 2009 2010 2011 2012
F—F I 58,093 77,700 95,837 104,299 110,666
NS 5,962 6,948 7,288 7,944 8,255
SV 2 5,250 6,318 7,368 8,600 10,177
=YV ) 2,416 2,741 2,947 3,236 3,370
NRYT T HAE 1,386 2,772 3,270 3,896 5,456
HiBh - JICA FAZEEERK
F2-4 A—F I U, BT UE KR OVEDHIEE D T2 Hid
(F—F IV, FrFHA4E, ©UVAF VA, vy 7V, NIV TTUEE4E)
s T 2EH H R T 2EMN] R TR E e T
H—F 3 il 17 13 4
NS 30 24 6
[ 28 26 2
=YV ) 30 16 14
NYT T B FE 14 11 3
&% 119 90 29

Hii : JICA FEA R VERY
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IRASHR T 2

2.2 HABBRR

(1) BRI AR (R—F 2 )

2010 BT HA—F I o Hi O THFI RN E 25 L. fRiEFE 209,555ha (2% L T 208,920ha
OEHAFIHA S TR Y MR 99.7% L FFFITEWEIE &> TWD, KT TIIAMAR TEAKLD
LIS - T, EEMAME OIEREMMIIMAR CHE Lo TV, T 56.83%, 43.4%&
2o TWND, YAX—T T TRIFTVS 2020 £ F CTO LHFIHFHEIC L 5 & FIC T3
ORI OFEf 3 A, SEEAMIT 39% £ Tl T 5L LTWn5,

# 2-5 F—F I HOLHF|HE (2010)

H 2010
A (ha) FE (%)
I 209,555 100.0
1.1 MM 118,052 56.3
- kM 27,594 13.2
- JH 32,390 155
- DRAEARAR 33.285 15.9
- ZFOfh 24,783 11.7
1.2 FEREM 90,868 434
- HEETE 440 0.2
- L2EMHIM, T3V 25— 4,818 2.3
- WYY, BESEM LSRR 644 0.3
- BB MY 18,196 8.7
- ZFOfh 66,770 31.9
1.3 AFI 635 0.3

Hi# : Master Plan of Land Use until 2020 in Ho Chi Minh city

(2) LHFI AN (mr 7 )

07 O EHIFRIHERITE < 2005 FREECCRRERE 449,240ha @D 9 5| 99.3% D 445,931ha 7%
FIHSH TS, 2007 FRERTIE, BAR - ZERIEA AN 82.7% & Ik ROEIGZ HO TR, N
FUTRZEM IS 66.9%., MEM M 14.2%, FEEZREATH 1.6% & 72> TWD, Ll T,
JEAR - SR A HIIBMEIC S 0 . FEICEMSALFEEAMICERIN TN D,

#2-6 17 EOTHF|HE (2005/ 2007)

2005 2007
HH
ha % ha %
1. FHHh 445931 99.3 446,017 99.3
1.1 AR - JfE 50 H 378,008 84.1 371,600 82.7
- BERH 304,178 66.7 300,563 66.9
- MERH 66,718 14.9 63,451 14.1

2-5



N T AT R AP F S
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AR 2
_ 2005 2007

ha % ha %
- IR 6,893 15 7,366 1.6
- ORFIREAK - A i 219 0.05 219 0.05
1.2 FEEH 67,923 15.1 74,417 16.6
- B 16,505 3.7 17,760 4.0
- R 35,939 8.0 41,112 9.2
- R 193 0.04 195 0.04
- ZEHh 1,055 0.2 1,092 0.2
- Hpkt 14,119 31 14,145 31
- FRAFIREM 112 0.02 112 0.02
2. Ay 3,309 0.7 3,223 0.7
TR A E 449,240 100.0 449,240 100.0

Hll . @ o7 44 DONRE

2.3 EEMLEDOKR

2.3.1 REDRELIZ—DOBRNK

(1) AR -

N AETIE, BEEDEEITMOC 285, BREE4MII MONRE 2" &7 E2>TWD, AT,
L DE LG NREE R S EEMICREEYERIR 2 EH D> T o, i ARZERIC
FRETFREBICHE L 72N < OO /AR BE SN TR Y, BMHICE T 2BEFEVWITHZH > T 5,

1) RAEREEEEE (MONRE)

MONRE (%, X b FAEICB T HEEEE L OMRE ALY T 5Pl CTh 5, BEEME IR
HEREBITILOLEBY Th D,

- MPBARAIT &SRR LB E BB T 2 A KT A v BAIROEHED R E

- FER KRN e BRI E BRI O F & D K OBUR - BRI O VERL

AR e OV T B OB 5y HE

- FEHEMER T 0 Y 7 MURDREREIREE (EIA) Ol & OKGR

- REEWEBICET O ERMOEE

- FEREFORE EE VYA 7L R OB AT DGR

MONRE Ol 2 LU 2R

2-6



State Management Agencies

AN T A [E S [ R AP
B (PPP 1 > 7 T H¥)

Non-productive agencies

Enterprises

i

Hidi - JICA FAAFIVER

2) @##&E (MOC)

[X2-3 MONRE D#H&X

—| Office of Ministry National Center of Meteorology &
Sea and Islands Department of Hydrology
Administration Geology and Mineral ;
D of Organization || Company of Image &
& Personnel —‘ Center of Wa[i[l Regources Survey & | Geography Measurement
‘éiet,nam Department of Water anning
nvironment —
Administration MResources Department of Planning Center of National Remote Sensing I
lanagement " Company of Geography &
D Fi ) |
Denartment of s ofFinance Institute of Strategy, Policies of Construction Measurement
Land Management | | eparime Natural Resources and Environment
Administration Informational Department of Legislation
Technology o 5 Journal of Natural Resources & Company of Consultancy &
Dep of cience an Environment || Service on Natural
Department of Hydro- Technology _ R & Environment
- Meteorology & Climate Department of Iermational Natural Reso;uces agd Environment | Technology
- Change Cooperation agazine
g;ﬂy Ccf)mmmee Department of Emuation Institute of Scientific Hydro |
ice of Ministry Department of . Envil - ishi
L p and Commendation & Reward and E Map Publishing House
Trade Union office of Mapping _i Inspectorate Institute of Scientific Measurement
Ministry and Mapping
Company of
33 Direction Board Ministry-Represented 1t gy Material
— Office Office in Ho Chi Minh City Collage for Natural Resource and & Technique
Environment
Standing Office of HCMC College for Natural Resource Vietnam Environmental
— Mekong River and Environment Protection Fund
Committee
e ——— _‘ Central College for Natural Resources l
Office of Mineral and Er
Reserves Evaluation Centre for Treatment and Functional
Council Rehabilitation

MOC 1%, BIgRIZRIT 2FEFED KR OPEKICE LT, £& LTlo® 7 ¥ —DHEA 72 8B 217 5
MRZHT2ETHDH, BEDICHTL2EEL. LTOLBY THD,

© BORKROERORE

- RIS R O G K OV R

+ AE - 7T B B BRI LA OO R VR

MOC DX & LA FIZawd,
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BRI 2

il : JICA FAER
[X|2-4 MOC D#E#% X

3) HiJ5 HiRrtk (PPC)
FHTEOFICIX AR & L CARGRESS, £/, MFTBHE L L TARZES (PPC) 2
HbH, NRZESITIE, PRATHBICHEC WL O 0WER S 5, AREZEERIT, MFEHEOS
TIEBNWTEEAASTEBY, EEMICET I ARZESOEBEIL. UTOLEBY) Thd.
- AER K ORI R BREEE LG A FEAT T A 72 O S R B RERE & IR LT B R 2 FRiE
Do
- WG OBRICESE BRI e Y =7 FOKREIT I,
- TuTal NOTOOREEEERHET D, o, RESEE(EET D20 OEMAZEES
%o
- RRER EER, E=X U U RERENMEZ SICEL T, ey s MERFIZ DONRE KO
DOC #f7iE 7 %,

k)R (DOC)  1F, B MO L UL O TR SR O 2 BB 45, F7o. PEIEMLELER O
AR OE LD, Tuv=7 FORFEIZEHL TARZERICHYE %17 5130 . DONRE & #E#
L TARZAERITKRZRD D,

FIRNEW SR (DONRE) 3, BEEEE=% VU7 MONRE X° ANRZEZFEIT LIZBOR AT
RAIDFERE B, 70y = 7 MR D EBREE /@%ﬁ®§mi%ﬂ%& S U T2 AL 55 D IE 2 AT,
REHNICANREZBROKRBEBL O DREZT ),
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(2) BEEWEHIADES, BEBOR - 5

1) EFDOY AL

UTORIIRT LD, BEEMEMHAZRES 5 HOERCEL N M AEBHFICE > TREITS

57/2002/ND-CP

T35,
#2-71 Y A b
. . AT
a—R EIRH DL ]
FEEYE B
BERE ERBTIRGEE (EARYR) 2005/12/12
29/2005/L-CTN (8% HEEWMEM )
B BREBTAREIESES TR R QRS HC B - 2 By 2006/8/9
80/2006/ND-CP (5 4 8 BEEWE )
ey BRETAR LS A E 2013/11/14
179/2013/ND-CP
B [T BE T & PR A 2007/4/9
59/2007/ND-CP
FEREFEYE P
RAE A E RIS H R 2002/8/8
60/2002/QD-BHKCNMT
B HEWE O Elmk e 2009/11/9
104/2009/ND-CP
Bliip=3 B EFEFYE EEHA 2011/4/14
12/2011/TT-BTNMT
EEEFEY e P
RTE IR BEIE RN T FE &1 2001/11/21
62/2001/QD-BKHCNMT
RTE = BE S B 2007/11/30
43/2007/QD-BYT (P7E 2575/1999/QD-BYT = FEsEy & BLIFHI, 8/27, 1999 Dk
7T
QCVNO02-2012/BNTMT = BEIEM SERENIF HE 77 R HE e 2012
FEEYHIERR - A FDBR - EER
I PR ST i 0D 37 R YE 2001/1/18
01/2001/TTLT-BKHCNMT-
BXD
HiEE e ) BR B AR AM 4B £ 2008/12/8
05/2008/TT-BTNMT
QCVNO07:2010/BXD FESES VER fitE 5% 0D ST R 2010/2/5
QCVN25: 2009/BTNMT ST AR H AR B 2009/11/16
QCVN40:2011/BTNMT PEFEHE K FLUE 2011/12/28
QCVN19:2009/BTNMT PESEHE T A SLYE - IR & PEEE 2009/11/16
QCVN20:2009/BTNMT PESEHE T 2 FLYE . R 2009/11/16
TCVN7558:2005 BEEWBERNFHET A R OB EIRE OB EE
QCVN30:2012/BTNMT P SEBEZEW BERNIF D HE AT A FEHE K OV i H v 2012/12/28
B IBERE
e T B ALELRL - DR TE AR B 5 2001/8/28
38/2001/PL-UBTVQH
B REES O FEHED 12 ORI 2002/6/3
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N T AT R AP F S

TN EB(PPP 1 > 7 T FHH)
HRAEIR
y ; AT
a— R EHR D4R pgs
W kRRES OfEE 2002/7/24
63/2002/TT-BTC
T IE Hii Z B OB AR D HE D EED =D DA KT A v 2003/7/30
71/2003/TT-BTC

i : JICA FAREIVER

AR AEICRT D BEEDEEICEET DB T, 1994 4 1 A CHE T S 7= BREEIRELE N AR TR
L7po T D, BREERIEEIT 2005 42 11 HICHUE S, 2006 4F 7 A BT TRY . ZOWE
CTHEIEWE BRI T 2 BUEN L S L7z, BEIEWE PRI B 2 F B2 EH - AR IT 1990 1%
DS I TND,

BREEIREEILITIEARA DR T LB | BEAR#ET 210 ORENRIERETH D, E SN 85K
R#EE] Tk, 21520 ) LEFEYEHEN —HODEL LTRITION TR, [1H 8% FEEYEH)
D 66 £ HHF 85 DT, FEEMELOEM, FEEMOIUE - #Efl, VYA 7L, WAH - LS5
DEARRFHIRINTWD, o, B 1 ETHEIEVOERNRINTNDIED, F 5 EDH 39

iR, BRI DHEE S D — R OBETEY . A FEREITEY - YK K OB IR OEBRD T2 D
BRI 3 R OSHS RN I T D,

[E B & BN, A EEEEY O EIRBEREY e £ FeB 72 BN A EE L T 2 BESEN) O BB
[Nz, 200744 H 9 BICEH&GS & LTAMINT, ZhIZX- T, AEREY. ERBEED KR
O D [E T BEFEN D& BRI S v, BREEIRGEIE O BUE & A E - TR E BT 2 HiHH
Lo FFE-BIbIND & Erolz, FBANT, BEREFEYE BT 2GR RSO A R S
Ni=b 0T, FRFEFED OB B E, EERE R OSBREOEEAATLIN TS, FBHITE
&ﬁé%ﬁ%@ﬂ%%%%@&f%5#w%$V£%#6F%V£%&Uﬁ£ T E CThERIHRE L,
FAENDIRE . IEE - P, OB - . R A 7 BT B HAIE MR L TV D,

F 2. BEIEMAL IR R &U%“%@%W Wi o T, RO BEELNETFT 215, P 20
PEAREOPEHIEAE L L T DMk E R T D2MERH D,

2) 2015 4EE TOREFBEREYH S EHEZFEN & 2060 £ TOE Y 3 >

AR AEICRIT D BEEDE O EF ML, 2009 42 MOC & MONRE o4t THE Lz Mk
£ No0.2149/QD-TTG : 2015 & TOFEFEFRY & BLEFEMS & 2050 FFE ToOE Y a | (2
D 5TV 5, AERIETIE, 2015 4, 2020 4F, 2025 4E4 BAE4ERE L C, #iliEIEY. PEXE
PEIEY) . EIRSRBEFEME RO BIE 2 ED TV D,

FE72. MOC XU MONRE (35 & B 3R GE/EM, B, BAEFN) OBORLEDOTER
A HFRETC, BEEMEROERKT, HTBUFOANREZESNEITHE L 2oTnD, —J, &t
AR, WA, PEEEEA, R, A - HOTBIRE RO - A O&E & LT, KBk
ETHDZ EBHESNTND, M T, RGO BIEZER DD, 10 OITENFFESLL FORO X
INRINLTND
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F2-8 BEEWMEHEMOITENRHE & B TO®REISHE

N T [ A R AL F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

i
No A=Y/ NN H i i; FHT BT
1 | EIERERMBI L L H] | - EBEFERDY 72—X, VT 2020 MONRE | MOC/MOIT/MOH/
W, VA7 Bl | 2a—RZ, Va—X UHA 71D BEHAE [T/ HLT BURF PC
H oot Fhte & Helb
- U A I NEEDRKE
2 | BERBEIEY O 5 RIL | -FEEESEY O 53 BIME O A & Bl 2015 MONRE | MOC/MOIT/MOH/
XL (4 il D B A b MOF/H#1 5 BUrf PC
-[ETEBETY O 53 B D R o — 1
T TET IV
3 | i BIGROBEREE | #0578 IGIKO B BESEY) AL O 4% 2020 MOC MOIT/MOH/MPI/
FEMWBAEZITE T | & MOF/MONRE/
LI MOST/H1J7 B PC
4 | 2009-2020 ‘EDEEEE | 64 4T T CHEEEZHAELDO ST 2020 MOC MPI/MOF/MONRE/
FEM PR AN 2 L fif & ik E 4 MOST/#1 5 EF PC
%
5 | iyt & THMERNE | - RES 64 75/2003/Q8-TTg IZ L - 2020 MONRE | MOC/MOF/MPI/
R ORI THUE SN REHFREF & M5 BUR PC
LU % N7 HioD LB
SREEEUEICA O HST o2 E R
&18 Lok
6 | RAEE 777 FE | BHEEZ 77 FEL Yy Y TO 2020 MARD MONRE/MOC/
Ly P TOMIBEELE | ISWM D/l 15 BU PC
g O
7T | EREREYT —Z | R ABHIG LSV ETO 2020 MONRE | MOC/MOIT/MOH/
—RALE=R YT | BEEDEHOGHMEERILT 57 5 BUR PC
AT A DRELE DIz, RETEEHOE=FY
Tl F— B R— 2 AT NPT
295
8 | ERICKT 2 EME | ERICKHLTHBL, VFa—A, 2015 MOIT MOET/MOIT/MOH/
i Ya—2R, UHA 77L& MOC/MONRE
BA T BAROHELZB L TITD
9 | BEMMAEEIICE | BEMREEIIZH T DEES R 2015 MOC MONRE/MOIT/
TOBOR, R, MR | T AL HEL BARRZR A RI A MOH/MOF/MPY/
DT V. A= AL, BUR &I A R MOST
ST D
10 | 2009 =5 2025 45 | 2025 4EF TITEEIER ) D DB 2025 MOH MONRE/MOC/MOF
DERERNOOR | TP R % 100%IE - AP L,
TEBEFE AL ER BRI LA T e
1) PC: ARZB%, MOF: M4, MOIT: pEiENYE . MONRE: RANEREEEEAE . MOH: R, MOC :
A, MPI : 3HE#EE . MOST : B4 . MARD: a4 - #i5BE%4 . MIC : S0t - 584 . MOET :
HE - A

Hi4iL : Decision 2149/2009/QD-TTg : National Strategy on Integrated Solid Waste Management until 2015, Vision to 2050, Dec.
17, 2009
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3) 2020 FF TITILER., HEL, RIELO 3 BRI FEIEY ALER it 5% % EEE% 9 2 A

2020 £EE TIZ,
O [E SR 1%

ARG OB 2 LU TSR,

AR, FHER, FEEBOD 3 VI DXL RIS E T B R AL ERAE & MR DR 2 AT D 7o
. 2008 410 1 6 HIZHAIC k> TREiuiz [RE No. 1440/2008/QD-TTg
FE T, T, PR 3 U HIX(Z BEEE AL BN R A R 2 A

: 2020

] THEZILTWD,

ARFHE T, P HIK & LC, Tan Thanh FEFEMALER Mtk & (Y Cu Chi FEZEM LI O 2
Mg B BT D, Las L, ARFHENL, PRBUFFEE CTRE S22, BBk 45312
BEIN TN LR E0D, 2D Ol T BRI ERFRNED DN TE LT, /-,
Cu Chi #1XIZB L Tid, BEFLS %D 9 B 3 i TITHB S v, 780 O 1 9 Fni 0T B
SINDHTETH D,

F2-9 REFHIX (THUIE) OO RIRE T BESEY L SR Bl ST
No | JRIBuFESEM LI B [ P— A A
| AR Hi X
- PEZEFEFEY): Ha noi, Vinh Phuc, Ha
Nam Son BEFE# | Nam Son commune, Dong | 140-160 ] )
1 T i Anh district. Ha nioi ha Tay, Bac Ninh, Hung Yen USD 160mil
) ' - BHIFEFEY): Ha noi
Son Duong commune, . . .
o -EESEFETEY): Quang Ninh, Hai Phong,
Son Duong FE3E | Hoanh Bo district, Quang ) )
2 G Ninh 100 ha Hai Duong USD 68mil
i B BEZEY: Quang Ninh
L M g
H Ve
vong an- c-ommune, PE S BEFEM: Thua Thien Hue and Pa
Huong Van BEZE | Huong Tra district, Thua usD
! W U Hi ek Thien Hue 40ha Nang 30.5mil
; HF T BESEY): Hué city '
. Binh Nguyen commune, . .
Binh Nguyen Bg | . o -PEZEPEZEY): Quang Nam, Quang Ngai usD

2 Binh Son district, Quang 70 ha L ) ]

FEW ILET i Ngai -#8 T BEZEY): Quang Ngai 65.5mil

i
- JE 2 L) : Binh Dinh and

Cat Nhon FE3E#) | Cat Nhon commune, Phu PESRPEAA: Bin |n. and some )

3 i cat district. Binh Dinf 70 ha western and southern provinces USD 55mil
. ' “ETiBEHEY:  Binh Dinh

| P SR X

Tan Thanh BEZEY) | Tan Thanh commune, Thu -FRTTFEZEY) L PEZEFEFEW): Long An )
1 o 1,760ha o USD 190mil

SLBR i I Thua district, Long An and Ho Chi Minh city

Cu Chi BEZEMAL | Cu Chi district, Ho Chi -PFEEBEEY & AEFEEY: Ho Chi )
2 . 822 ha . . . USD 29mil

PRI Minh Minh, Binh Duong, Tay Ninh

Hi# : Decision No. 1440/2008/QD-TTg dated on October 06, 2008 of Prime Minister on approval for plan of waste treatment

facilities in three focal economic zones the North, the Centre and the South until 2020
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2.3.2 BREMREBDOKR (KR—F 3 mH)

(1) AR -

B —F Ui TiE, DONRE DBEFEMERIGELIATOFHIIBW IEBZA Y FENR & 7o

T\W5%, DONRE (CH 55D 5 B, Al 2pEHmE % )i L, DONRE O RERICHE%

ITOMBIIEEEEYEHRE CH 5, ATk, (DEREIEHM, ERREEDUHES R EHEER
42 (MBS) K UERBiR##E (EPA) 72 & ® DONRE O H HMOMBHILEES, b LIE, (2
A—F X pE - AP - TENHAL (HEPZA) K ONHRETI L 10> DONRE 72 & o> fth B Ei% RS
LEHEL T, TOEBEHS TV,

HCM CITY PC

A v ¥

District PCs L DONRE s HEPZA

L 4 F b

solid Waste hManagement Environmental
= . g - - - ?
District DONRE Departmemt Niainasinent Dt
IP-EPZ infrastructure
companies

. I

ReunssiRecyeling Waste. L. Collecton/transport | Treatment
Girilities generators. companiss comparies

/1# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho
Chi Minh City DONRE)

X2-5 REWEHEL AT LIZET HEMK (S—F I 1)
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A 4

A 4

[VICE-DIRECTO ] [ VICE-DIRECTO ]

A 4

A 4

A 4

A\ 4

\ 4

A

[VICE-DIRECTO ] [VICE-D]IRECTO ] [VICE-D]ZRECTO ]

h 4

A 4

Management
Board for
Solid Waste

Treatment
Complexes
(MBS)

Project
Management
Board for
Investment
and Work
Construction

Mi# ;. http://www.donre. hochiminhcity.gov.vn

X2-6 A —F I > TIDONRED X

(2) BEFEMEH~ AL —T T

A 4

Office of Inspectorate Planning Land Use Center for ﬁ.ater ‘%
Division Management Land R nera
DONRE Division Development esources
Management
Division
. 4 N\ N ]
Solid Waste Legal Geodesy & Land Use Center for Environmental
Management Division Cartography Right Map  Verify Protection
Division Management Register and NR&E Fund
~—— — Division Office Consult
- J
( ) 4 N
Environmental Land Climate Center for
Protection Ego_n(_)mic Chan ge Geodesy &
Agency Division Office Cartography
\ J - J \ )

1) #hZAE

LbDD, IWESND T+ 6,600~6,700 F/H Lo TUND,

R D ZAJFEAL (1kg/ M/B) ZHWTEET S L, A—F I U TiE 2010 #i2 7,500~
8,000 b /HDHEBTH ZAMBEL TWD EHERIEIND, ZDH B, —EHDOTHNY HA 7 /L ZF TV

VAR =TT U TIRENTWDENT ZADIEEDOHERE & UL FITRT,
A—F I T OEE 2 E, A DB OIS > TEL BN L TR Y . 2010 FEOIERT
2000 = L G L TR 1.6 f5 L 72> T D,
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$2-10 #H ZHDUNE R DR (1992-2010)

INES CRLIENIRS
¥ (b 1) (h1H) (%6)

1992 424,807 1,164 -

1993 562,227 1,540 32.0%
1994 719,889 1,972 28.0%
1995 978,084 2,680 35.8%
1996 1,058,468 2,900 8.2%
1997 983,811 2,695 -7.0%
1998 939,943 2,575 -4.4%
1999 1,066,272 2,921 13.4%
2000 1,483,963 4,066 39.2%
2001 1,369,358 3,752 -1.7%
2002 1,568,476 4,700 14.5%
2003 1,788,500 4,900 14.0%
2004 1,684,023 4,678 -5.8%
2005 1,746,485 4,785 3.7%
2006 1,895,889 5,194 8.5%
2007 1,971,421 5,401 3.9%
2008 2,021,593 5,538 2.5%
2009 2,121,819 5,813 4.9%
2010 2,372,500 6,500 7.4%

Higl : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030
(2011.10) (Ho Chi Minh City DONRE)

e BHEHHRES

VPO X H LN DO DD
O’ P’ D DD DD D L
SN N N I I I N I I I I I I SEOSEENEN

X|2-7 #H ZHRAEBOHRE (1992-2010)
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

2) T AL

FHE, FRE RV A R T VAT D BN & LTz Z A OB IG5 % BL ISR,

BETOY T MIZBENT, B (BIHE) PRbZ2<. ZHARKROEWEIEE HOTND,
FRENOHEH SN D ZHE, Bf (B PR b2<. 61.0%~96.6%% DT\ 5, IRWT,
E=— VKO T T AT v 7 NS L 2o TD, ZOMTIE, #IE R E ORISR ZH03 1 HIF:
B, . PNEEOBR TP 1IEBRESG EN WD, EREOLHEHEND ZH0E, &bl (B
D) N 23.5%~T5.8% L b EWEEZ EDTWS, —FHT, E=—H, 77 AF v Z7HEKROHK
HOEIE LV i, B LN AR IBARTAHADEL EENTNWD, VA NT UIRT AN
HENs ZAa%, il (FFRE) BSREbE<, 79.5%~100.0%E 72> TW 5, TOMMO ZHORANE
Dipd o B (B B IABEOREWEIEE DTN,

#2-11 THME (RE, FR, VA T VIRTN)

Edi & VA LT UIRT IV
No HELRR
% (ww) % (ww) % (ww)
1 R hh 61.0 - 96.6 235-75.8 79.5-100
2 v =—/L¥F KbK - 13.0 85-34.4 KbK -5.3
3 TIAF v I 0.5-10.0 35-18.9 KPK - 6.0
4 A ¥ 10-51 10-31
5 O T A KDPK -0.3
6 T AAR=1VN KbK -2.8
7 ZE 07-31 -
8 TR AT 7 —/L KbK -1.3 10-20 KbK -2.1
9 HIHA 0.7-14.2 15-275 KbK -2.8
10 7T A¥H 1.65-4.0 KbK -2.5 KPbK -1.0
11 | @B 09-33 KDBK
12 | B - KDK - 4.2
13 niE, + KbK -10.5
14 | Fade KPK -3.6
15 BeR—v KbK -0.6 - KPbK-0.5
16 Vg 0.98 -2
17 Ny T — -
18 | ke KDK - 2.0
19 | bbb, ¥ 1-20
20 | A%k v @) KDK - 9.0 - -
Hi# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City
DONRE)

 KPK ; & <#EH & T 0.5% AR, ww ; IRE&E, ““; AN

T2, oD (Phuoe Hiep #4433, Da Phuoc #V7545) 7> HEE L 72 Z A DR o3 HT i SR
Z LA TSR,
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

T OO EBN T, &5 (BIRER) 238 H % < . Phuoc Hiep #1345 C 83.0%~86.8%. Da Phuoc
L5345 C 83.1%~88.9% & 8 HILL LA HDT\W5H, EDMOD ZHDFEIGIHELS . B%IZEE > T\ 5,

F22-12 ZTHHRR (BRAL3E)

\o sk Phuoc Hiep 25545 Da Phuoc #5535
(%) (%)
1 i 83.0-86.8 83.1-88.9
2 HH 0.0-0.2 11-12
3 . bb 03-13 13-18
4 M 36-40 20-40
5 BeR—L 05-15 05-0.8
6 =L 22-30 14-22
7 7T AT I I 00-0.1 0.1-0.2
8 Gk 02-18 09-18
9 B 0-0.02
10 AMTE 02-04 02-04
1 L/ QSN N 0.1-04 0.1-03
12 A=
13 W5 A 04-05 04-05
14 g - 0.2-0.3
15 FEPIH 0.1-0.2 01-02
16 Pl 0.1-03 01-02
17 B 12-45 1.0-45
18 JR 00-1.2 -
19 AT 0—/L 00-03 0.2-0.3
20 . Bl 09-11 05-0.9
21 HEFEIY S, H60) 0.1-02 0.1-0.2
22 Koy 525-53.7 52.6-53.7
23 W R (%) 81.7-824 81.7-824
Hi# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City
DONRE)
IE e AR

3) BEFOPEFW LI ik

BT Z AR D FE A MR TR AL T 2V E T R RAER R R TR AR A IS S TR,
BUE, A—F I UM THE, P 15%OF T ZHEa L RA MWL TEY, ZnldMNT, A5 CE
BEHSI LTV D,

BUERE) L TV 20T D BEFEM LIRS E% D — 5 % DL T IT R,
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

722-13 #H Z A OB REEYNE R O—&

No Exn ¥ HfE (ha) BB NI
(~h>/RH)
1 Da Phuoc Landfill Vietnam Waste solution Ltd., 128.0 2007 4F 11 H 2,500 - 3,000
company (UsA)
2 Phuoc Hiep Landfill No.2 CITENCO 19.7 2008 4F- 2 A 1,500 - 2,500
3 Phuoc Hiep plant treating Vietstar Jsc (UsA) 35.0 2009 4= 12 H 600 — 1,200
domestic waste to fertilizer
(composting plant)

Hi# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City
DONRE)

R—TF X WL, PREEHDN 45 ik D, AHIXTRAT D T A K OBREEYLI R £ TO
R Z R L RIS TR YD IUE - EIRODRIEBH SN TN D,
FURIE IR > & BERE LB R & COBEIREZ DL T ISR,

R 2-14 FUWREMESE D b REFEWLERR £ TOBBEHRR

BAAZ: km

RIGESH wapgpn | | TP | viewar it
Transportation Enterprise No. 1 (CITENCO) 17.35 40.30 45.81 40.38
Transportation Enterprise No. 2 (CITENCO) 6.19 29.70 37.74
District 1 17.32 23.29 50.35 37.95
District 2 35.00 70.27
District 3 20.17 23.81
District 4 — Cong Nong Co-operative 7.50 20.50
District 5 10.49 21.37 60.20
District 6 25.38 53.92
District 7 27.44
District 8 11.68 22.46
District 9 70.89 68.55 69.04
District 10 21.71 53.43 54.18
District 11 — Tan Hoa TSC- Cong Nong Co-operative 24.50 43.55 44.15
District 11 — Public Service Company of District 11 341
District 12 53.46 56.01
TanBinh District 4.47 42.55 43.40
Tan Phu District 9.65 4401
Binh Tan District 28.85
Binh Chanh District 12.80 25.98
Phu Nhuan District 4.03 26.10 43.85
Go Vap District 9.96 51.34 48.33 49.49
Thu Duc District 30.00 62.16 57.88 60.31
Hoc Mon District 38.52
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B (PPP -« > 7 7 H# )
AR
. Da Phuoc Phuoc Hiep .
IR EE ik R s I5 315 Vietstar £t
Binh Thanh District 9.81 51.58
Nha Be District 61.30 55.66
Cu Chi District 24.02

Hi# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City
DONRE)

4) PEZEBEFEM OHLIR

PESEBEIEM O F AR UL THEMM L VTS 7 AL —T WRABROBEEYNPEH I TN D &
MR SN D, EAEEEREIEYORAERIT 1,500~2,000 2 /H T, AEEEREDITRIEHEDR
15%23%4 7= % 250~350 h/H & 72> TN 5,

#2-15 AERUHAEOEEREFEYRER (F—F I 20104)

No TESE BEsEM R (M /R)
1 IR EPE B 1,500 — 2,000
2 HEEEFETY 250-350

Hi# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City
DONRE)

2011 4F 8 HIEsl, WBE - DT A B A ERio TWHERIT 134T, ZDHH, A—F I~
1T DONRE 233173 % 7 A4 £ A& Fi > 72 ¥F 1L 3 ¥% (Minh Tan Trade and petroleum
transportation Co., Ltd, Duong Dung Trade and Production Co., Ltd, Trung Nam Trade —
Production — Services Private Enterprise) . MONRE {7925 74 B A& Fio 2357 10 3
#  (Green Environment Production — Services — Trade Co., Ltd, Vietnam Australia
Environment JSC. Toan Thang Loi Co., Ltd, CITENCO, Petrolimex Shipbuilding and
Commercial Co., Ltd, Tung Nguyen Production — Trade Private Enterprise. Sai Gon Petrolimex
Construction Services and Trade Enterprise, Quoc Viet Environmental Science and Technology
Co., Ltd, Dai Phat Mechanical Production and Services Co., Ltd, Thanh Lap Environmental
Trade and Treatment Co., Ltd) & 72> T\ 5%,

o, A EEDAEREW LT LD OB ZA L TV D b0, MBEEE 1~T F/
H&/MBUET, ARFOABREN S 25 FU/AUT &> T D,

R—F I Uil CHZEREIEY DI - AL55 21T > TV D 3EE O O FEREIEY O Be R OB%E)
Wiz LA TSR d,
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N T AT R AP F S

B (PPP 1 > 7 7 H )
IR
R2-16 HEREWNEIEE OBE
= A BB AL
No L84 | A s .
DOFESE
(kg/4F)
1 | Green Environment Binh Chanh | &fXH -02 BEHME. ALPREET) 20m3UFih
Production — Services — -01 FEARMUIRS 25 A ALBEREST: 6mPlh
Trade Co., Ltd -01 BB AT A
-09 BEAKIVE S AT Mt & VBRI S 7 6,500,000
-01 AA NV KT AHLE T AT A
- 01 EAIEIL S AT A
- 01 HEMERIENX > 27 A
2 | Vietnam Australia Binh Chanh | 4f¥H -03 BEHF
Environment JSC -0 AN YA TNV AT A
0L SRV VA T VT RT A
-02 AU AT A
-02 BEHT AT A 6,970,000
-01 [EkakdE
-01 FEWALEL S 2T 2
- 01 LZFFEKRALEL S R T A
- 01 MR BEARKILER > 2T 2
3 | Minh Tan Trade and BEIh BEIh fe OV 7 0O /LB
L 2,880,000
petroleum District 7
transportation Co., Ltd
4 | Toan Thang Loi Co., . e - 04 ZREHIA
L District 9 0L BEIMALER L % 5 A 120,000,000
5 Binh Tan AT 02 BEAEMF (01 PEX:BEFEWBEANF, 01 EHPE
CITENCO SEWEHIF) 190,000
6 | petrolimex Nha Be TP BE K BBy B S 2T b O
Shipbuilding and - 01 PNBREAE 208,034
Commercial Co., Ltd
7 Binh Tan WHRNZ & | WHRFZ AELBY A 70
Duong Dung Trade and i
Production Co., Ltd 150,000
8 | Tung Nguyen Binh Chanh | il N Z & | Wi FZ AELE Y YA 71
Production — Trade i 170,000
Private Enterprise
9 | Sai Gon Petrolimex Nha Be JFE it - 01 AR oy Bl
Construction Services - 01 FEMrEE 497,500
and Trade Enterprise - 01 BEHIF: 50kg/h
10 | Quoc Viet Binh Chanh | E&MH:FE/K 01 MAMEREAK K VEARE A RAKLE S 2T
i i I BKERE AR L
Environmental Science . BREEAER Y A T 72,000,000
and Technology Co.,
Ltd
11 | Dai Phat Mechanical BinhChanh | A F 7 & | Ml N7 ALY 1 7 v
Production and in
290,000

Services Co., Ltd
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N T AT R AP F S

TN EB(PPP 1 > 7 T FHH)
IR
_ A EFETEWAL
=
No s | A s Ak
DOFESA
(ko/4F)
12 | Thanh Lap Cu Chi Bk -01 BEHMA, ALEERES) : 01 h/H
Environmental Trade iy -01 BB 2T A
and Treatment Co., Ltd -01 &AL, KBIVY A TNV AT b 5 930.000
-01 VYAV AT A, ALERES) ¢ 1,000 ' '
kgh, BEE O 4T (500 kg/h)
- 01 FEAKMEE S 2T I
13 | Trung Nam Trade - Binh Chanh | % - BIBIARLL AT L 01 BEHME . WLERRE
Production — Services b uk:ii! 12 bU/EFME, 01 &JEkEsiic . ALEEEE
Private Enterprise 71 :1.2 b IEFRE 7,000,000
- SN EMYER AT A
SFEAKAVEE S 25 A 10 m3/H
A&t 219,908,414
Hi8L : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City DONRE)

#®2-17 AEBREY OGRS OBER I

No EEL e
- AEFEEMILY X T L 2 BEE
+ [EIEPEIEY REEF, ABERES) ;7 N IH
1 | eITenco + PEEFEEW RAERF, ALEERES ;4 NIH
B EFEFEYILF 0T B 70, 21 | > DEEENE D #HE 5 & M,
Green Environment - HEFEEWLE Y 2T & FEEFETWIA EREDOBEAFE (2 BUF) | O
2 | Production — Services — HEJ14 N8, PE ARBLE OB > A7 Afb & IFd; 207
Trade Co., Ltd
3 Vietnam Australia - BERFEYLFE S AT b BEENE (2 BeEUF) | AEREESI 6 b oH . HED AL
Environment JSC PR OEAKALER S 2T M & . Ak ; 207
Thanh Lap Environmental | - BEEIF : 2 BeXA, AWFRRES) 1 b/ H ., HET ALK ORI Y 2 7 A& |
4 | Trade and Treatment Co., JFEL, LF
Ltd

Hi# : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City
DONRE)

EIRBEFEY) O SE/VER & OHERS 2 LU T ISR,
R—F 2 O EFRBEIY T 2 BN L, 2010 4FOULLE/MLER BT 2000 4F & el U TR 2.5 fiF &
2o THY ., 2010 FOEEFEEY ONESLELEIX 11.54 R /H Ee> T 5,
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N T AT R AP F S

NGB (PPP 1 > 7 5 H¥)
BRI
#22-18 ERBEEY OINE/MLEE (2000-2010)

(e 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

AL /LB B 4.6 5.6 5.8 6.19 6.88 7.64 8.97 10.50 11.38 12.86 11.54
(k1R)

AL /AL B B 1,681 2,032 2,117 2,260 2,512 2,791 3,274 3,832 4,154 4,693 4,214
(bR

8 : Planning orientation of solid waste management in Ho Chi Minh up to 2020, vision to 2030 (2011.10) (Ho Chi Minh City

DONRE)

(bviB)
14
12

10

EERREEVRLE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

(%)

X2-8 ERBFEEY DINE/SLEEE (2000-2010)

2.3.3 BREVREORR (BV7 V&)

(1) FH#H

- il BE

o 7 4Tl DONRE BEEEWEIRICEET A MR /- TH Y . &R
ROEFRICBELTD

BEEAXH-oTWA,
BERIR OBE e O EH & LLFISRT,

#2-19 FEBITRIT HEE L BE

(T BESE AL ER i

BEEEW AR DT T — 20— EROEHL

(BRELIRFED)

R
(AL

BEFEM AR D AR DD T AT BN KT 5 B S

BESE AR e 5 B D 72 &b D FFHIR A,

e B HEH S 4D EFGRBEFEY O B,
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N T AT R AP F S

B (PPP 1 > 7 7 H¥)
BRI 2
S R BRI D e - B, WBETaT =/ NOZHE, Wk, Hedh,
PESEEPE )R T TAXZ—ICHDEHA - THEMOHEH SN FEERMOT — X2 IINEE,

T RE RS TEMMIC & 5 FHEFT - THM P SNSRI DT — 2 IUE,

DIRECTOR

A 4 A 4 A 4
[ VICE-DIRECTOR ] [ VICE-DIRECTOR ] [ VICE-DIRECTOR ]
Y y A 4
( N e ( ] A
Office of LA DONRE Inspectorate Division Environmental Center for House and
Protection Agency Land Consultancy
\ J \ / Services
e N ~N
Center for NR&E Land Use Right Center for Land Evaluation
Engineering Register Office Environmental Division
\_ Y, g Monitoring and
Technical Services
| J
e N
Land Management Mineral Resources Center for Land
Agency Division Development
- J
Legal Division Water Resources and
Hydrometeorology
Division
Center for
Information

s w7 R R B R A BRI FH A D3RR

X2-9 v 7 44 DONRED#HMKX

(2) BEEMEH~AX—T T
1) #BH ZHOBLR

FENPOHHEIND S OFEZHEINMNENTE LT, BRA L TIEES L, A BICIA SN T
W5, FREZHOIERITEL <, IWESN DRI, T Tan An HioMUF OFE3ERE « ~—/4
v MCRONTEY, v 7 CEREROINERIT, 4290%ThH 5,

2011 11 HAICRESNIZV AX =T T 10k b b, —BEEM O AR (2009) X TFERDOX D
ICHERF STV D, —IRFEEMORAEBOE I Y 72 - T, BIHHEORE R 5 | L% 0.53kg/
NBEED, BHINTWD, ZhIZXDE, v 7 VEANLRAET HBEFEYRIL 769.42 kU /H
T, ZDH b, B E IR AERD 42.90%12%7-% 330.1 o/ ABNNESNL TNV D,
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B (PPP 1 > 7 T H¥)
IRASHR T 2

F2-20 W ZHDOBEFEMFRAERKR VLR (2009)

- o R |
(~1H) (~/1H)
1 Tan An City 71.25 50 70.18
2 Tan Hung district 26.19 3 11.46
3 Vinh Hung district 26.62 2 7.51
4 Moc Hoa district 37.17 30 80.71
5 Tan Thanh district 40.42 45 11.13
6 Thanh Hoa district 28.66 4.6 16.05
7 Duc Hue district 31.32 5 15.96
8 Duc Hoa district 115.73 65 56.17
9 Ben Luc district 79.42 50 62.96
10 Thu Thua district 47.71 10 20.96
11 Chau Thanh district 52.09 5 9.60
12 Tan Tru district 32.27 5 15.49
13 Can Duoc district 90.17 12 13.31
14 Can Giuoc district 90.41 84 92.91
aat 769.42 330.1 42.90

Hi# : Master Plan on Waste Treatment Site in Long An Province in the Period of 2010-2020 and Vision to 2025

AT Z D H & DINEE « BRI LB ST 0 I | STV,
F o, HH I AL 12 IEEFEF T K o TUE - @M ThiL, BRICH D 13 » OS5I
SHTW5D,
0T CANORST BIRRIZE T 2 IEES OBUR K OBE A8 0 —% % DL ISR,

F2-21 v T BRI B REEMNEEE OBUR

No /R INEXE

1 Tan An City Tan An Uban Works JSC

2 Tan Hung district Kien Tuong Water Supply-Sewerage and Environment Co., Ltd
3 Vinh Hung district Vinh Hung Urban Works Co., Ltd

4 Moc Hoa district Kien Tuong Water Supply-Sewerage and Environment Co., Ltd
5 Tan Thanh district Tan Thanh township Co., Ltd

6 Thanh Hoa district Kien Tuong Water Supply-Sewerage and Environment Co., Ltd
7 Duc Hue district Water supply and environment station of district

8 Duc Hoa district Duc Hoa district’s public service company

Phuong Nam Co., Ltd

9 Ben Luc district Ben Luc Water Supply and Urban Service JSC

10 Thu Thua district Thu Thua Urban Works JSC

11 Chau Thanh district Chau Thanh Urban Works Co., Ltd

12 Tan Tru district Phu Cuong company

13 Can Duoc district Can Duoc Urban Works JSC

14 Can Giuoc district Can Giuoc Urban Works JSC

Hi8 : Master Plan on Waste Treatment Site in Long An Province in the Period of 2010-2020 and Vision to 2025
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B (PPP -« > 7 7 H# )
AR
#2-22 v 7 E OBEFELG S
AT @ ha
No Tl sig ma | kT
g5
1 Tan An City Loi Binh Nhon landfill (Xuan Hoa 1 hamlet, Loi 15 1.5
Binh Nhon commune)
2 Tan Hung district Hung Thanh hamlet, Hung Thanh commune 2.0 2.0
3 | Vinh Hung district Trung Chanh hamlet, Thai Binh Trung commune | | 05 0.5
Trung Vinh hamlet, Thai Binh Trung commune | | 03 0.3
Bao Sen hamlet, Khanh Hung commune | | 10 1.0
Ultilize tunnel exploiting soil as leveling 0.5 0.2
material, Hung Dien A commune
4 Moc Hoa district Go Tranh hamlet, Binh Tan commune 4.4 1.5
5 | Tan Thanh district Go Noi hamlet — Nhon Hoa commune | ! 50 3.0
Dumping area in Hau Thanh Dong commune 3.0 0.5
6 Thanh Hoa district Waste tunnel in Thanh An commune 0.2 0.2
7 Duc Hue district KP4, Dong Thanh township 0.3 0.3
8 Ben Luc district Hamlet No. 9, Luong Hoa commune 1.7 0.8
9 Thu Thua district Hamlet No.2, Tan Thanh commune 15 0.5
10 | Chau Thanh district Collecting and transporting to landfills of Tien
Giang province
11 | Tan Tru district Tan Binh hamlet, Tan Tru township 0.3 0.3
12 | Can Duoc district Area 1C, Can Duoc township 0.56 0.56
13 | Can Giuoc district Transporting to Da Phuoc landfill, Binh Chanh
district, Ho Chi Minh city
&% 22.76 13.16

Hi8 : Master Plan on Waste Treatment Site in Long An Province in the Period of 2010-2020 and Vision to 2025

2) PEEBEFEM OBLK
02T AT, FEEEEY 2N T E Diak A e < . 2014 FFRS, FRIEMAERE A fiRR

MR O HRE STV,

02T B DI EFEEREIEY OIE T, BERFIC L > CHEUNICER I TEY , IUER
WZFEFICE L o TN D, FEREREERIY OFRAEIX 40,356 b /AT, INESR 80~90% % & &4
% &, 32,284.8~36,320.4 FUENIE SN TV D, ALHEE - U5 J5EEIT, BOHNIC I 1T B BEHISOH]

MAMEEAE LIRS TND,

—F. FEHt, Ny TV — 8T I BIRAA RS T ATy 7 EOFEERT - TS
PE S D5 EFEFEMITR & 7o & 72 - T %, Decree No. 59/2007/ND- CP [ZfE » THER L TV 5
AERFEDPELFEREF T 7 VRT3 FEED D, AERFEYOFAREILB,07L F A MET, I
RE0%% BT D &, 40355 NUMERIESNTWD, LMLARREL, HEREMONUIEZIT- T
WHHEFIIR T VATV, A EFEEMYEH 31X, Green environment company, Ngoc Tan
Kien company, Tuong lai xanh company, Holcim 72 &' i Zd 2 MBFEFICRFE L TV 5,

2005 4F K T8 2009 21T D PEEBETM ORAEBZ TRITFT,
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VNI (PPP 1 > 7 #H %)
AR 2
#2-23 EEEEYMORER
=X VAR NN E==3
No EEREEYOEE i

2005 4 2009 £

1 IEH EpEEFEIEY) 24,751 40,356

2 HEPEEFETY 4,950 8,071

Hidi : Report on state of environment in Long An, period 2006-2010

3) BEEMFEAEDTH
i S DOFAFHEAL AL TR S A2 S LI, S AOREENRHI SN TWS,
2010 45, 2015 4E, 2020 4F. 2025 FEICBIT M Z A3 A BOHEEHE B2 LLFIRT,

F2-24 v T ETRIT DEH CHFRAEBDORRTRIFER

. AT g BsRE T
(kg/ A/B) (k/H) (k>I4E)
2010 1,453,095 0.53 767 279,774
2015 1,519,220 0.61 927 338,254
2020 1,572,310 0.72 1,132 413,203
2025 1,610,786 0.85 1,369 499,746

Hi8 : Master Plan on Waste Treatment Site in Long An Province in the Period of 2010-2020 and Vision to 2025

[Report on state of environment in Long An, period 2006-2010] (2 & % &, T MM S PEH & 5 P
SEFEFY OJF ALY, Bien Hoa | T-ZER i C 520 S 4072 PEZEFEFEY OFLALFTA A D & 104.7kglhal H & 7R
INTWbDH, 7, DONRE 7 1ERL L 7= Report on land management and planning, industrial land use
planning in Long An province (2010.7)] 2k % &, v 7 VANTLEMMBOTIES T A F —L LT
FHE S LTV D IO fiFEIE 23,090 ha & 72 - TV D,

INHOEMEY LI, FEEREMORER LG LB RELITICRT,

F2-25 v T UEIBT DEFRREENFEERORETHER

R S 1 EERENR LR

i T (%) * T HAERTY HEFETD .
(ha) (ha) (k>IB) (k>IB)

2010 23,090 40 9,236 967 193 1,160

2015 23,090 60 13,854 1,451 290 1,741

2020 23,090 80 18,472 1,934 387 2,321

2025 23,090 100 23,090 2,418 484 2,901

HI8 : Master Plan on Waste Treatment Site in Long An Province in the Period of 2010-2020 and Vision to 2025
o ()RskRAEE DT, THREMME RIS T A% —0 2025 FF TOEFRNEZEE L,
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

3) b7 U IR
727 4 DONRE ML #gflt Sz 7 — & R OMHEFRIC L 5 & 4 5 A M O FEEEY A B I T Rilc
R~TEBYTHD,

#2-26 T VBB AREMRAE (GFERH)

HAL . bAH
FeAH 2008 2009 2010 2011 2012
T = A 120.5 144.0 183.00 237.00 270
A EEEREEEY 6.0 22.1 30.27 60.79 240
A FHIEEREFY 12.0 110.5 140.78 263.28 506
i) 138.5 276.6 354.05 561.07 1,016
Il BPOET ZHAORAERIL., #HHEICBWT Public/Urban work companies (& X& » CUNE S 72

THhBERT,
TR 2 FEEERTEY R OIFFEEERIEYORAERT., AERIEDHEHEEE L L TREESN TV E
FIAIDOLOTHD,

i : JICA FAREIVER

B EFEFEY O « EfR KL OULEL - W45 %2 %L LTITH 729121, MONRE & LS iZe 7 4
DONRE 23347325 7 A B A2 BT 2 0E RS 5, HEMZINEEEEZTT O %541X MONRE
DIV A%, BMOENTEELITIHREITe 74 DONRE ©F A o 22 H5G L CHE¥E
EATH L2725, 2014 ST, rY 7 >4 DONRE IZT7 A B A& HEE LT EH1T72 <,
MONRE 251775 7 A B XA & ffo 72813, WL - EIRICRI LTl 21 2658, B - A5 IcBA L
T 19EEHEDHY, ThOOEENa T UENLHE SN DA EFEFTEMOIE - Eff. OB - 055
ZiTHo T\ 5,

0T A TTUNEE - B OB - A A AT o TV D EFRDO—E A LI TITRT,

#2-21 HFFEEDO—E (v TUH)

T4 A TAEA
No Ty - (MONRE) - HED VT U DONFf)
A EREID HEBEIEY) HERED HEBED
UNEE - b ALER IAE - E SILPR
1 Vietnam Holcim cement Co., Ltd O O -
Viet Nam Green Environment JSC O O -
3 Ngoc Tan Kien Trade & production Co.,
Ltd © © ]
Dai Lam Son Co., Ltd (DALASO) O O -
Tan Phat Tai Co., Ltd O O -
Vietnam Australia Environment JSC
(VINAUSEN) © © )
7 Lam Phat Trade, Import and Export, o o i
Transportation Private Enterprise

2-27



N T AT R AP F S

M E(PPP 1 > 7 7 H¥)
AR
T4 A FAEA
No Ty - (MONRE) - HED ‘/‘7’ N DONFf)
HERETED HERETEY HERETD HERETEY)
IVEE - B ALER AR - TR ALER

8 Tuoi Sang Environment Co., Ltd (Sao

Mai Xanh) © © i )
9 Binh Phuoc Xanh Environmetal

Technology Co., Ltd © ) )
10 | Thang Long metallurgy Co., Ltd - -
11 | A Chau Environment production and o i )

Trade Services Co., Ltd
12 | Green Environment production and o o i )

Trade Services Co., Ltd
13 | Ho Chi Minh CITENCO O O - -
14 | Phu Ha Environment Co., Ltd O O - -
15 | Ha Loc Co.,Ltd O O - -
16 | Thanh Lap Environmental Trade & o o i )

Treatment Co., Ltd
17 | Cat Thinh Xanh JSC O O - -
18 | Bac Nam Engineering Environment

Co., Ltd g g © © ) )
19 | Huynh Kim Nhat Environment Trade —

Services One member Co., Ltd © © i )
20 | Tan Hong Ngoc Environment One

member Co., Ltd © © ) ’
21 | Thanh Nhan Environmental Treatment

Co., Ltd © ) ]

ait 21 19 0 0
Hi : JICA FRA A VERk
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2.4 BEHMESBEEICHRDEHE - B8

(1) BREHSBEEICR 2 BEEES

1) REEOREE
AN F A TIEHE T, LIS X D REMEN S RERRZRET 2 ETORESZRREE LTRSS
NTWD, ZOLDBIETIIEORH 29 xR TREREZE X TV D130, RANRREE TS D55
PREEILZS 1993 4 12 A 27 FICHAZ L7e (1994 4F 1 H 10 AMEfT) . 2 OIEHEE 2005 4 11 HIZK
< ET &1 (Order 29/2005/L-CTN, Law on Environmental Protection (No.52/2005/GH11) .
BB HICE L TN LcO Lo FE (BB VIIL &) & LTHRbh 27 EEFEME OO
DOHENIERL - BEIL L TS, Fo, BIKAIEREEFFE (Strategic Environmental Assessment)
DIRD THUE S, BRI ERHICERESR#EAK (Environmental Protection Commitment) % &
DHAMEICHIE SN TV D
BRBEIRGEIETE VI O FEFEWE B CHUE S 1L 0 BEIEMIIXE BN O 72 B3, RS0 2K
DEFEHHEENTEY, 612, BE, KB, b, BT 2 lELEEN TS, LT,
I OB, R, VYA 7 ) o 7 oG REYE IZIB W TOERRN R BHELBEENBE S
THY ., BEOFEIFEED ZRET DM, FACHL L LT, FL D ARZEERITIE, &TE
RIETEBEFEY) OV P AR TR YK ALERS, . ST O BRI SORLE A LR T A BRENH D EHE
LTW5, £lo, AFERFEMIZONWTIL, AFRIEMEHEL . AERIED OISR, L, —FRHIRE
JLER - Sy Hmse . JLEREHENZ BT D BUEN D D,
55 VIII FZLL T Offi, HIZX > THIR ST 5,
AT —RBUE
66 5% BEEEMEBLEIT
67 2% AR L ALEE
68% UHA2 YT
69 %% ARZBZOHME
H2H AEREDE R
70 5% AEREWEHICET DK, BEk A, 2 — FEE
715 N PUE, Rl
72 %% A EBEIEY Ok
735k AEHFFEFEMOLH
T4 5% A EREEILIENG

75 % A EFEFEYE N HY
76 & WU, ALER - ALy
B3HT WE OEIEEREY
775k @ OREVEIEY O
78 % AR - Wik
9% UV A 2V Ul AERgE, SN
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805 WEE., VU A2 U7, ARk, SN HGHE
94 H HEKALER

815 HEAKDIUE L 4L

82 & KT X T A
FHHI XA, AR BEE. K, 6. BEHORIH L E

835 H AN, HARWEOHMS L EH

84 5 RMRALA R & A AR E O B

854 EEE. IREL. Jt. B OBLH]

2)  HAf R

BEIEWEBICE T AiEs. S, AT, @E, HHEOMICEEA REREEENED b T
Do ZNHDHFRMNLEFIIAT By =27 MIBEET S EEb s i EELZEHT 5 LR 2-14 D K H
2725,

F2-28 A7 n =y MCEEY L ERERRAI-&

Lt it ik
QCVN 05:2013/BTNMT *“National technical regulation on RRIREEHLUE
K ambient air quality”

h QCVNO6:2009/BTNMT "National Technical Regulation on KRR (HFEWETA
Hazardous Substances in Ambient Air" REE)
QCVNO08:2008/BTNMT “National technical regulation on K DK E BT AL U
surface water quality”

QCVN09:2008/BTNMT “National technical regulation on T 7K DK E BRI HL
K groundwater quality”

i QCVN25:2009/BTNMT “National technical regulation on [T BEZE W HENT LS5 35 700
wastewater of the solid waste landfill site” DHEKFHEE
QCVN40:2011/BTNMT "National Technical Regulation on PEEHEKILHE
Industrial Wastewater"

QCVN26:2010/BTNMT “National technical regulation on BRI TR 2 BRf AL e
B noise”
QCVN27:2008/BTNMT “National technical regulation on PRI AR 2 B fie AL e
REh vibration”
QCVNO07:2010/BXD "Vietnam Building Code: Urban JFE FEA AL BNt 55 0D ST LB
BEREH) Engineering Infrastructures”
QCVN30:2012/BTNMT "National Technical Regulation on PEEFEIEYEHEVIF O HEH 2
— Emission of Industrial Waste Incinerators" FRLT R e OV Al v
QCVNO07:2009/BTNMT "National Technical Regulation on HEZFEIEY ) E SLvE
Hazardous Waste Thresholds"
QCVNO02:2012/BTNMT"National Technical Regulation onthe | R BEIEM BEHVIF HE T 2 £
B BESED Emission of Health Care Solid Waste Incinerators" s

HiBR : JICA FHZEMITERL
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3)  FEEBEFEMNERIF OHE AT A B FLE R OBl S e

AREAMEUE (QCVN30:2012/BTNMT, National Technical Regulation on Emission of Industrial
Waste Incinerators, 2012 4F 12 A 28 H) 13X M A TIEWHID T & 72 5 pEEBEIEY BERF O H v 3
L PET AMRIMEZ ED T2 b O T, [ OHERE (QCVN30:2010/BTNMT, 2010 4= 12 A 28 H)
EWET LT b D Th D, il ZAITHSI N FIR T S 720, Bt Tzt & LI BEEFE Ol
FEHE R OV AR FEHE TR E STV Wy, 2 O 7= AR TH Z A A BEEF OFE R FHENIZ 2 72 > T,
AEEN—DDHKL LD,

PEEFEFEM BERANF 1L Z OHETEIEZR 723 & 7, BRI, MEReZ A T2 b o ThiFiidi
S, ZOREEFTIGET v 20O RAETLAE, WEHE ORI OBEAMR I S v, BEAERR
Ve R B OCHE K AL B A 2 5 2 & & STV 5D, ZOHREKEITE D b Io B R OBEEILLL
TOXosRbOTHD,

Ok A
o HLRMEE LB 2 IR TR SN D, ZTORBOMEFIEIMEEIRIND,
o MRMEENIFAIELT S,
o JHZEE I 20m L EE LCHET AR T Am S LT 5,
o JHZHCITIEE L IEROFERTRN DERD THEOMEN GEREHOND 3m LLFE TOMIZT A
7Y 7L (EEE10em) AR HiFohTnd Z L,
o JEARMZLEARIT,
> BEHVEE 113 100kg/HEREI LA L,
> PRBEIRLEL - 55 1 RBABESE 1 650°CLL L, 25 2 RIRBESE : IR FHRERBEEEM DO Y5613 1,000°CLL L,
BEREEYOLHE 1,050CLH F, A a7 U WE % ST EEEL LS 0aERED OB AT
1,200°CLL E,
5 2 WIRBESSIRIE 1T AT RE NG - 2 BPLL b
PR RIR - 6~15%,
REPEH AT ZRE (FAY 7V o 7 TOHE) : 180CLL T,
BEHVF MR - 60°CLL T,
BESEN 1kg DORRIBEZ MZE 22 RE D 15 B % &+ 1,000keal LL T,
> lfEERRE S« 72 RERILL B,
o PEUAFEUEME (RKFFAL-UL 1201541 H 1 H L VEHASh D)

vV V V VYV V

> e 100 mg/Nm?

> HCL 50 mg/Nm?

> CO 250 mg/Nm?

> S02 250 mg/Nm?

> NOx 500 mg/Nm® (NO, & L )

> Hg ROV EDILAW 0.2 mg/Nm® (Hg & L)
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Cd K OZ D& 0.16 mg/Nm?® (Cd & L)
Pb e OV DAL G 1.2 mg/Nm* (Pb & L T)
fth o> B 42 @ (As,Sh,Ni,Co,Cu,CrSn,Mn, Ti,Zn) & N DAL A& &t
1.2 mg/Nm®
HC 50 mg/Nm?
PCDD/PCDF 0.6 ng-TEQ/Nm>(BEHIAE /) 300kg/MFf LA _E)

1.2 ng-TEQ/Nm3(BEHIBE 77 300kg/HE 5 i)

QERE P, SRS

i
>

Y

>
>

i B

BRI A — D — DR~ = 2 7 /WZHE D OBRAITH 203, FrICHE S TOVRWIGEIZIZA
Z— Ty P EETRRCIZU TORICEET 2 &,

AH— R Ty FRHTIE. 7. P ANPAEE OB, RIC, mBAEOIIEFERED & RA
L C 1 RIRBESEIRE 4 300°CLL |, 2 IRBE=RIRE %2 800°CLL £ & T RiF 5, OEANEM:TED
ToIRPEICEE L Th DR TR AR O I FEREIEM K O FEREED ZHEAT D,

AL TICER LTI, £9°. BEEMOEAZEIE LT, BEERMNRZRE DD &/ > (WEIC
& U THRIBVRBHER) o 1 WIRBER OBEEY N 2RI AR E A MR 221t 5, 1
WIRBESR I & DIRBEN A 35880 BT, L2 b PN AR S22 T UL 2 IRIRBE=R O 4
BORELOBRBE 215 1E4 %, 1 RIRBESRIEE 28 300°C LA FIZIE L 714 S e 4 A LB [ 0D T i,
JF O A AT T 5,

BERIATIZBE Y 28 L ClE OBERIDNEE L 2D K 91T L, e T 24 IRfHIERR) AT RE
ERDEVICRABEZIESTHZ L, TOMORERIINBEFEIRT LB,

BER AW II BB Y . BRY . BRMEFEREY., KB, . I FI U AE A
(QCVNO7:2009/BTNMT) DL Bz & TeBEsEY), A4 (QCVNO7:2009/BTNMT) LL EOfH#E o
FUOWE B E T EIEY OBEHIL VEA (MONRE) 23§ Al U 7= EBEIEY LB it i% C O A Al HE,
—RIRBER OFFEAN 20m* LA B BEZED IR O 05— RIRBER D IGEER DR S8 2m 225
G I L S T EE B NS AR E T 5 2 L,

1 RIRBESE D & DOBEENR OYE N TEEIRBE 2 51T 70 K O B2 VW2 2 &

BEH O & &, AR A2 FeT 5,

BEENZ L - TIAT B F0E DAL

> PEAKFEHE © QCVN40:2011/BTNMT: National Technical Regulation on Industrial Wastewater, 2010
12 A 16 H &3,

> BEHGE (R b LT va 7747 via) KOYGIRPHMRE QCVNO7:2009/BTNMT: National
Technical Regulation on Hazardous Waste Thresholds, 2009 410 A 7 H O FEHEIZHE S,

LR RERTIS

> HRPEDTZKE  BIKAREHE LD &,

> AEREEDEHEMAIICHE SN TS FEEORSREZ# LD Z &,
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> BERHIENFIIAEBRB LOFHFELETE 5 L,

> PABEEOREN R FIRICR > TSR ITIRE L TP 2 EE Moo Tns Z &,

> BERHIIPES 230 ANEE i &2 A N A L TREBETEDZHDE L, ZONA RAFRO
BIERIIEH YS ROEEO T TiTbhbd 2 &,

BEET=2) 7

> BABEER ORE K OVMLERE OPE T AR E 2 BBt L, sk 52 &

1 RIRBESR I ITRBEIRFENHERE TE B X OIS A TREESem DD ZF EBARBETHZ &,

TR AT Y RO RICEWVERICRREE =4 ) 7 %175 2 &, BHEIEX3 » AIC1EDLEET

Do

> HHMEDIEYE O HE) - Hifit =41 7/ PCDD/PCDF DE =% U > 7| 3A a7 ¥
B3 A (QCVNO07:2009/BTNMT) LA RICETeBEREM 2 BEAIT 25550, BIfY /2 6 O FEK
N DGEDIHRIZIRD,

>
>

@A AHE - W71k
P ATUT OREHEW > T TV T 5aiT o bo &35, ZhbOREMEL FIZIERE2
DIFENENICIET 2 HETE DOTTIEITH 5 ENICEER 2 WG IXEREENEN TS 550

9%,

4)

TCVN 5977:2009 Stationary source emission - Determination of dust value and flow in gas pipes - Manual
weight method  (JEEE O I &)

TCVN 6750:2000 Stationary source emission - Determination of the mass concentration of sulfur dioxide —
ion Chromatography method (SO, D7)

TCVN 7172:2002 Stationary source emission - Determination of the mass concentration of nitrogen oxides
- Naphthylethylenediamine photometric method (NOx @I 7E)

TCVN 7242:2003 Medical waste incinerator. Determination method of carbon monoxide concentration
(CO) in emissions (CO DHE)

TCVN 7244:2003 Medical waste incinerator. Determination method of Hydrochloric acid concentration
(HCL) in emission (HCL O#IE) ;

TCVN 7557:2005 (Part 1, 2 and 3) Medical Solid Waste Incinerator. Determination method of Heavy metal
in gas emission (4 JEEHOHE) ;

TCVN 7556-3:2005 Part 3 Medical Solid Waste Incinerator. Determination method of mass concentration
of PCDD/PCDF (¥ A A% U FHOHE),

A HEBEHEE PR
A EREFEYE IS 21EDIE 1999 F12% ) L7k E (Decision 155/1999/QDD-TTg:
Regulation on Hazardous Waste Management, 19994 7 H 16 H) (ZiaE V. 2006 & D@ EE
(Circular 12/2006/TT-BTNMT: Guiding the Practice Conditions, Procedures for Compilation of

Dossiers, Registration and Licensing of Practice and Hazardous Waste Management
Identification Numbers, 2006/12/26) T, HBHINECRHICH EREIEY OHEH, Bk, LBEOKT
ot & DFEDRYIREIC STz, ZOH%, 2011 FFICITAEREDOEHEL S ST T 572D ZE
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THATS N TWEIRE, BEFITLGT S, HicicA EREYE RS OEENH Sz (Circular
12/2011/TT-BTNMT: Stipulating Hazardous Waste Management, 2011/4/14) ,

(2)  BRETFERTAM ] AL

1) O

BRARE SCBERTA ) B VX BR BRI E DO BUE A AR & LT, BREEIRFEIE O MBS (Decree
No0.80/2006/ND-CP: Detailing and Guiding the Implementation of a Number of Articles of the
Environmental Protection Law.) M ONEEE (Circular No.08/2006/TT-RTNMT: Guiding the
Strategic Environmental Assessment, Environmental Impact Assessment and Environmental
Protection Commitments) (2 &> TR FREXENROH LN TWVD,
OxfRF3E

W OBEFYO ) YA 7 ) o Thia R O « AL iR PEZEFEREN) O WL - ALy iR 1T, B

IZBAfR 72 < EIA DS LHE & 72 5, k53 1% Decree No. 80/2006/ND-CP OAFERIZRI N TN,

@EIA {ERIFH

ETA #5 E I3R RO FS WG EH & FRFICIHARBMN T o T D (558 19%2) . £ LT,
EIA i E2VEGE ST THRE « Atk - BAFERT I VKRR - ARG S Do 2 &I d (IEH 2250 4) .
QEIA #HEEDOHE

EIA O#AEZEO EHE /ML [Circular No.08/2006/TT-RTNMT: Guiding the Strategic
Environmental Assessment, Environmental Impact Assessment and Environmental Protection

Commitments| IZLLFDO L HIICEDHIL TN S

Wl1E Tuv=zs hOE

HowE Tuvxs b A O BEKREER ORI
%3E  BRECEN

AT BREEESCRIEE U A 2[Rl R

HoE  BRETIRGEXIR

Fo6E BRERGERMN S REEHAOE=4D 7
BT E BRELORAESE O M T

F8E [FER~OHEE LA

Wom F—x Y — R LBk

B10E fHiim i s

2) REMESHMIEOEE - P
DEIA #EEOHFEA - KR

FEOMIAIC L - T EIA REEOKDHE - FEZAESRERTHEIIE2Z, 7. B, B
JF, EFIRE £ IR EECEE OSBRI E N D FEOL AT MONRE 23, R4 7287k
R D FETHREUNOFEIIEET ZE TR, 2 LT, i N\REESNWEKRHERE AT 5HEIT
WHNREBSNEEHBEE 25 (5215 o & xE, HRFENREMZOLS, BERHE
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7173 300MW % # % % #5413 MONRE 73, 300MW LA F 085412 DONRE 7% EIA O - ARk
Meen, £, . XRIFENH FEBEEY OMBL « iR DA 12134 C MONRE 2% EIA ©
F - KRB L 72 D,
@%E%ﬁ

EIA #A5EOFREMEIX, EHE, BUFE7I3ESORE KR OVKRHERICE T 5 FE KL O E -
FEE LN D FEOLAITHREEZHANDS 45 HEAUN, T bUANOFETITREEZEA
D 30 ERLNTH S (Decree No.80/2006/ND-CP % 12 4%)
@aI=a=7 1. EROHEF

FEFMY A NELOMBESL 2 I 2 =7 1, FAANTEEECHEFE L EIA B EEEICEMT D4
FIMFEO LN TS, £ LT, 2 b EIA FEKRIT EIA 0K « RAAGRORERNC D 2 F#A
THEMLEAL TS (EF2156) .

2.5 PPPA U ISERIZRIETHE - i

2.5.1 BRARBEERICHRLIBEES

AREITTIRTEEF LR BRI BERIE EIAR D DIEH B, S EH 2T 5, N A TIaFEE
W3¢ (waste-to-energy) &, SN HITO A X 2 H AN « BESCEEMBHIEELZ GO, BHEA
BETRLF—D R LAEST A THDEN, ZNETOE ZAFIFEOH L LTIHR—F I U HioD
Go Cat HIN HUIC I 1T D FERITO T 0 NF A T —R 7 7 REFH L7 CDM F¥13, %RED
& L TiE NEDO OF 7 VEIETITOIIN /A IR 2 PEXEPERMBE A B OB DSHET
INTWD, Lo, EH, KETHZ2 FOIANEEE I L D80 2 A2 R LT BEEY R B
DFENES <HED LN DRBUCH D Z &5 5 2014 FIZEFERDFIH OREHFEIE A =R L
DOBAFE &8 U7 5 E  (Decision No.31/2014/Qd-TTg of the Development Support Mechanisms
of power Generation Projects Using Solid Waste in Vietnam) 7324 Si1CW\W5, AEiClxZ OEHH
REDONEZTT 223, ZOM, BAEFRET RLX —DOB%E - FIFICET 2ET 0 EREIC OV
THOFETEET 2,

(1) EREEDFIH OEEFHEEA =X L

O*F R
EEFEHY R OREFELEA T =X L OBRIZET 2 5 E (Decision
No.31/2014/Qd-TTg) Tx{5: & ¥ 2 FEFEW I s F 1 TH T E I BEIY & 5 \WITIEA B ETEEEFREITY
DBREHFEEBEFHE LM TRAETHA X T A @@W*Ufﬁ LEOREFRHXTHD, £ LT, HEFE
TE) (BEHDLIWVIET—H) ZENENMICEET 256 LY (BAMICEEET) ElIERIC
T 2HED OO —ATh 5,
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Q=
THFEFRETET 10 FMOFHEZ L THENPLIMMD, S HIZ 10 FLEDOFEZLTHITHIZ-
TG B OWFFEBI T ORI E I E TORBRZ BIZ 3 2, GHEIZERCHTT O ) H i 5+ m<>7E
NAGETHEIFFET 2 b0 & UT, AEmbur B, BRI OB T 3R 5105 2 5
THHLDLT D,
@FEMEHIT
B DT x)NF¥—F (Department of Energy) 23BEIEMREFHEF 2 MOIT IZHH L, A - 7K
REFGDLUEN DD, MOIT (3&AGR LIZFHEICA L TAR, 88, BE. B#820ET1H2, Zh
DICETZ2EHIIEOEHE b,
@OEEMIIEET DM R EFE
EEMIZEE T 2 PEEY B R TIX MOIT OEREE KM O NREFEE SO I DA AT
(Certificate of investment) Z¥H3 52 LN TE 5, EBEM~OHEREITE OEIPFEEHENIZEES
WTAT DAL, R RITE D52 Y F L HOWFOREITIESNTIRD B D, 38l RAE OFHEIZ 720
Ik - Bl R & Ok FIRET 5, kR E TOEREBIRLIEATENFRUOAED I,
5¢ ii))}_“(é?aﬁ‘é HEBEEN R 256 ENEEEE COEERITE-BLEBRNERT 5,
O ZHIEFEE
ARRETWS , THFEEFES (Investor) [FENIEIZESWT IAFKEFEITKE T HHEMK T,
EBHOENTIIR L ESE4E (Electricity Authority of Vietnam) & 2 WMIIARR I NTZE#RTH
%, TwHOFY FIX "‘Jf%g§$¥%ﬁb\ Mgk & EHs L, BBAOWY 51 & 21T 9% (company)
Thd, THIEFELT ENETDHIZHTe->T, T BEFTZIET22 L, KE, &
V2B D VERIBLHNCEE A T IR EHC T2 2 A U A YR L LETEET 5 2 ERKEITR D,
NPT, EERBICEET D ZHAREBEEEOLAIT. EHOEWENSBEHEAREZEEGT D
el E-EEYRENOEMBELIET S ENNIEICR D, ENEIME~DEENRLGEE 6
AZRTOLLEWFIXENBAREICESL T D, BHEAWEL 20 FRAZ T, ZDRIZONTIE
e DRI Dk 24T > TRIET D,
@M= 2 b Bl RIS LA T T RO O SRR
%ﬁﬁ@&fg\%K%/ib\’C%%%ﬂiW%@%ﬂ%ﬁ‘f . T@)\#%TQ%%A%?H%?%) ZENTFEIND, Z
D TITE N CHREAR FTRE 72 [E E & o i ARG AR, REEREEAS - TR P5epih O A BB
TR D, ETo EAFTERL O E 23 15 H éﬂ(béo T B Rk M OVEBC AR - Fiax o
FIHEECEER bR IN D, FENKR INHE, IFOANREZERITTAFHEEFHEH O LH
s e @éf&ihi&%ﬁwo_ﬁ%ﬂ%$$%®§%ﬁ%iVMNJm&WhHQ%?
> MkWh) | HESZHL D 2 T H O B EAMK L VND1,565/kWh (7.28 £ FkWh) T®H 2 (VAT
BOAlAE) o 24 S OAikEIE MOIT 12 K » THAERE SIS, ENEEMICER LW IR EH
HTITFEHERIIEME & LRLEEMS & OZ2FAEICS L THIBIRFETE 5, ZOMiB& T M AR
BifR# 54 (Environmental Protection Fund of Vietnam) 75,
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D= HIEBH L OB T ORE|

MOIT | Z A BRI 280, FHlE (EEE2ET) OFh - KREZITVWAEDOAREZESIC
X HHEE-WHEL B CZOREDBITEEE T 5, £7-. BEHORHEZHES 5, MHE L MOIT
S ' MONRE & (C[EWNEEMICER L7220 I AR EFEOE IS 2B &2~ F - ALRER
4@ U CHBIIICIT 5, ADONRZERITFED TR L THEEICKLE R HHORMESE W, 1>
THE, NHERE OFEORBEIHREZIT O, THREFEICET D L DI AR 2 BT
% X OB 2RIkt L TR - W3 5,

(2) FAEFRET R /L X —BUR & B vk i) B

MOIT (FFHAFRE= RV X —BAF D~ A & —7 7 (Master Plan on RE development for the
period up to 2030 with outlook to 2050) ZHKEL TV, BfE, HEHLLOKBFRFLTHLN, B
AFRET RV F— OBIFECHIH ORI BES 2 BUFT D IEACRE T IR T L 9 b o
D,

#2-29 AT RX—OBRIE - FIFEECBE S 5 ZERBOR K OEHIE

a—F E i) FIAIH
Law N0.28/2004/QH11 | #5{% (Law on Electricity 2004) 2004/12/3
Law N0.52/2005/QH11 | BREEfR7#E1L (Law on Environmental Protection 2005) 2005/12/12
Decision 2006~2015 “EO[EFE /IBIFEEHR & 2025 4 F TDOEE (Planning
on National Electricity Development in the 2006-2015 period with a | 2007/7/18
110/2007/QD-TTg vision to 2025)

2020 FE TOEF T 3V X —FF M & 2050 FETORE

Decision . .
1855/2007/QD-TTg (National Energy Development Strategy up to 2020 with outlook to | 2007/12/27
2050)
Decision RAEZEENZ R T 5 KURZEB R O 72 D OEZF BIEEHE (National
2008/12/2
158/2008/QD-TTg Target Program to Respond to Climate Change)
L aw No.50/2010/0H12 21017(\) ;lxi?f“*fd]g":‘ - #4275 (Law on Energy Efficiency and Conservation 2010/6/15

Hih : JICA FEA H1ERR

A EBERIE

ZOFEEEIR N T LAOBESEFEEMHT OO COERTH D, Z OBEBIITHT RV —RES
HAFREERNVF—REOMBE EFIHORER RO LN TS (F 45, 4458) . /-, AR
TRV X —FEE RN OB I BRSO MBS A OO T CREMECEREHE DR Z D
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B. BREERELE

BRIEIRAEIES 833 5 TlE 7 U —r =R U F—oHA R R 3L X — O BR-OF H N R R D 723
DOEDOFELRD EHFTEEN TS, LT, 7 ) —r TR X —@HA AT R L X —DOR%
G T D ARARZE - RIS MBI 4, MsR @R LD RER DO 7o O DB A S5 &
LTWa,

C. 2006~2015 FDEZFE B & 2025 (F £ TDRE

AN AT 2015 FF TIZ 2,451MW DOFEERME OHRR  (FFFREY 24IMW/A) | 2016 085
2025 4FF TIZIE 1,600 MW DOHIF%  (FERIEY) 160 MW/AE) OFHHIAH D53, Z OWREILE OFFH
ZRBLT 572D OERGIEAEN 2 FREEZRO RO DO TH D, ZOHT, INKIIZEESCH - BAE
AIRE T RV X —JROBHIE 2 | KRR HLSC 1L S, S C oo &2 BHS L72Bs BIERRE ST
W5, ZDO7=HIZ, MOIT XA )T & LE L CTHr - AR XL X — 0% - T RO D
GARElET D72 DICMBI R R A MET 2L STV D
D. 2020 4FF TOEZFE =3/ X —BARENE & 2050 4% TORY

Z OIS DO FEAR 72 2 71F, TR B0 VX — O IRE O S RE R 2R T 5 201
VETHY, ZOOICE, Al KRBT A, AR, FEAET LY — OFMO &z
HE T, FHCH =R F— AR RV —DOREEZER LT, 7V — =X —0OF H &1
EFRELINTVD, LT, 1RTZXAF—ITEHD D T b D= F —DMHEEIG % 2010 4
(Z1% 8%, 2050 4EI21E 5%, 2050 412 11%ICF 5 Z E N EEICRE STV D,

Ll BAEMRTZ XX —OEIC OV I+ RFHEA 2 SN TE LT, > T, =H/LF—
FFHORE, BEFHE, BEEFICOWTHRICHET OILERSDH L INTEY, 2D DEGIE
O BBERAIR T D E ST D, FEIT R B HLE C O F AR ATRE — % /L — OF ] A g e
THIOOEE - W RIGE), HIFEESERLETHLELTWD, TOOOIEKE LTHE - if
ge. A vy NEEDOTZOOMBERE, BGOBET O, Bt o B PE S KA R D D EERLH]
KA AMEOREFITEBRR AR THZ L L LTS,

E. REESRIE O OEZ B O

Z OFEITRELBEICEZ E L THIET 57200 2015 £ TOFHE T, KUEEBNC L 5%
THREIUKIET D7D Dk RBORBER SN TWVD, ZNHOBREFETTHZ LItk o TR
N T A ORI B R B A~OBAT S DICITRUE LB I3 2 E R 72 B0 A%
THZENTEDLLELTWD, ZOFEOEMETETIZI MONRE Th 523, BET HHTIZHBNT
B AT R EFHEBRE SN TN D, ZOF T, MOIT (ZxF L CTHL A ATEE= 1 L % — OF|
EZELLLTO L) 2FHEBREIN TN D
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o ZTODMDRIE
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v HEHLEN L A = R BT OB LA (A TR XL F—D
HEIE)
vV X —0BR (ME, B, KB JRTH)
v PARETEENC R T D REEB SR ORE L M vy FHE
RES
High : Tasks and Projects under the National Target Program on Response to Climate Change in the 2009-2015
Period(Appendix of Decision No. 158/2008/QD-TTg of December 2, 2008) % —# k%,

MONRE 800
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ZOERIIRN BT AIZBIT D =R AF = & =L F — {4 (EE&C) Z T 5720 DBUER
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ANF—O% L HETTRTZRLF—ORMARGEZEmO L Z L 2BELTVD (B 6%k, 1) .
Z U TR O BREL 2 T 5 T2 O DHT = RV X — DBFZEBITE N R D ST\ 5 (5 42 5. 3f i) .
ZOERITUTIORT 12 8 (48 5%) MO SN TN D,

w1 KA

2w APEMMICIIT 5 EE&C

H3E @ABEM A OALRIZEBIT 5 EE&C

WFAE MBI 5 EE&C

FoE REMMICEKIT S EE&C

FewE Y—uAEHMAROFERMICE T 5 EE&C
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e BE&C ZARHET 5 7o DI BRSO = 1L X — ik OBV E MBI A 2 F T2 5252 &

e TXNFX —tF 2 U T OERCEREREIZE T D K O 72 EERC HIFOMFFEBHFE L EH . EIFIZ
BAOEEHATNET RLX— OBE~OREOHMTHZ L

e AT IO - BHPLE RN F =T LDu— R~y 7 FETZIE A T OHXOMIEDE:
BER 7R BE IR 2 48535 = &

. %T}E%’%ﬁﬁ1@)\&:iﬁ“éi*/vﬁ?~§ﬁ$§>éb\ai%i*c:ou\fmﬁ A ) I e el O

FFET D OITERICESCHE IR L CRIERREZIT) 2 &
mETHDH,

Z LT, AR HEER E LI T O 3 S ES TV D
OEE&C IZktT 514 B FT

@EE&C OWFZEBR%E « i H O
@EE&C OB, HE. av VAT 4 7 —ERAORE

(3) FEEEMRR - XM IFR D E DK
MR RO SRR |2 BT 2 B R ERL L R EEE N L S ED BV TV D03, MR EFEICH
B 5 LBbns Zh o DEEL LI FITRT,
F2-31 REERR - RIFITHRD D HENE
a— R A A v T T PEF = AT H
Code on Electric Facility- Part I: General 19/2006/QD-BCN1
11 TCN-18-2006 Regulation (FE7)fia% : — ¥ HLE) MOl 1/07/2006
Code on Electric Facility- Part 1I: Electric 19/2006/QD-BCN1
11 TCN-19-2 - - MOI
CN-19-2006 | Network (A /it - AR ) ° 1/07/2006
Code on Electric Facility- Part [1ll: 19/2006/0B-BCN1
11 TCN-20-2006 Distribution Facility & Transformer Station MOl 1/07/2008 i
(EIMERR « RAEEMR)
Code on Electric Facility- Part IV: Protection 19/2006/QD-BCN1
11 TCN-21-2 - - . MOI
¢ 006 & Automatic (FE/Jftia% : i & HEhELE) ° 1/07/2006
. National Technical Codes for Testing, y /
(ZDO(E)\Q//NB(C?:-‘II—'D-S Acceptance Test for Power Facility (37 fifi MOIT ;1102/220(?(?9TT-BCT31
OB - F ALY
QCVN National Technical Codes for Operating and 012009/ cT3
QTD-6:2009/BCT Maintenance Power system facilities (3¢ MOIT ;112/2009TT-B T3l
i 7% oD iR PEAL )
QCVN National Technical Codes for Installation of MOIT 40/2009/TT-BCT31
QTH-7:2009/BCT Power Network (Fc &5 fiti 3% J5 1) /12/2009
QCVN National Technical Codes for Low Voltage MOIT 04/2011/TT-BCT16
QTP-8:2010/BCT Electric Network ({7E R FE i axk H 1) 102/2011
] National technical regulation on Electric 12/2008/Qb-BCT1
QCVNO1:2008/BCT safety (FESELRIENE) MOIT 7/06/2008
National technical regulation on safe work of | Ministry of
QCVNO01:2008/BL . e e e . 64/2008/Qb-BLDT
DTBXH Steam boiler and pressure vessel (757~ | Labor,Invalids and BXH 27/11/2008
7 R ORER DD P FEUE) Social Affairs

High  JICA A RIERL
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FAEFRE = RV —OB%E - FIH OfeE D 72D il B 014 A

FAFRE= RV X — D 2T 72 MOIT O XA 2B Z FIZLLTO X 5 ITEH IS,

EZEITF U TR ENRARER . /INVKI13EE, BAJFEE, A A A sk 55 OF « FAETRE T 1L
X—%FH LT ERE - AL CTTIA LV HBATLH LT 52 L,

SeEE D & KBGEM, B EMRR L E O S ERBEMOBIEEZITV., [EN THASL TAHEETE
HEOTAHI L,

FHAEFRET XL —DOMFZE, SBR, FEREFHRITH T DMBOR 1TV, A S 7z R0
WK D FLOEME, T AHEDORELZIT O,

EPNSORZE, AT T IELE D D D Z & R IEE LT - AT XL F— D
TROWE AT O Z L AT D,

Z L CVHERTRE D L X — (CBHE S 5 S 2RI Dk 2 7oA e v F 7 2 HUE LIZIRESFITITLL
TOEIRbDONRH D,

KRG OB Ry B IC B I 2R E A &> F 7 (Decision No. 129/2009/QD-TTg: The
Scheme on Investment Incentive Policy Mechanism in Natural Resources and Environment Protection
Sector)

CDM FHZE |+ 5 EE&BOR° A 7 = X 2 (Decision No. 130/2007/QD-TTg: Issuing Some
Mechanisms, Financial Policies Applying for the Clean Development Mechanism (CDM) Projects)
2007~2010 FFDEIEFEE w7 ¥ — L EHEREX T 7 4 — KD 2020 £ F TORFEES (Decision
No. 55/2007/QD-TTg: A List of Prioritized Industrial Sectors, Key Industrial Sectors for the Period
2007-2010, with the Vision to 2020 and Some Encouraging Development Policies)

JEER OBEFT B~ D b0 3 ZAEEITxHT 51 27 T 7 BUR (Decree No.61/2013/ND-CP: The
Incentive Policies for Business Investment in Agriculture and Rural Development)

B2 5y 8 o [F B 1 /0B & il (Decree No. 80/2010/NB-CP: Regulations on International
Cooperation, Investment in Science and Technology Sector)

BRBEORAEIRENC T DB & A 2 F 7 (Decree No. 04/2009/ND-CP: Incentives and Supports

for Environmental Protection Activities)

Z O [BREEEENICTTAHEL A v F 7 (Decree No. 04/2009/ND-CP: Incentives and

Supports for Environmental Protection Activities) (Z#iA T, 7 U —r = R/ X —DAEFESFHAT]
BETRLX—OBAFE, EEMREFED [REREEE] L LTRRIN, ZTRHDFEFEIIX LTS
LTFOL I REESA e FTREZ LR TN,

R SO OB D S
ENFTA BTSSP 10%IC[EE, Lavs ., AR E O TOHZE IR L TR
B RAFEDIRANO 4 FERITRPL, € D% 5 FH1% 50%I8H.
FHE TN T 2 ERERECAE T A O AR SBI,
DA AN DFF Rl 72 &
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(5) MILELKHERE (IPP) (2472 HAI

Decision No. 30/2006/QD-BCN (Regulation on Investment and Construction Management
Applicable to Independent Power Projects, August 31, 2006) Tix. IPP O &, FEEFHIZ
B3 2 W, i, RECETIHENED LN TS, ZOHEICE D IPP LIXEO FHE ZHH
HEFIATOHEFHET, BOT °BOO ERFICL > THUTONOBREFETH D, ZOREFEITE
DOENDFAFEFHNTIE O b O TRITFIUTZR ST, EFHEOFEANIERIEICHES L THE S, MOIT
Y FLE CH O TR (DOIT) D7KGRA, F£7z, IWKIIEEFEDOLAEIZIIMOIT L E D ANR
ZEROEGEPLEIT/R 5, IPP OREFEOEHIENTV, E T A & ADRITIIRGHESR
BREIARD DIERTHE S NTERT Y 2 &2 b,

FHER OBE T FEORRMELRHC rTREME DM R DBLE N D AFLITATIT 9 OB HEARTH 27203, 11
HhE LT/ O SRR HLC L S O S 2 R T 0 FEH D WVITH—DFFEE L
DMFE L7 WA ICIT S CHEEENRE SN D, IPP ~OFEHIES (EA FE) 34mIc#
BOIOOWEFELRH LT IR oR0nA, ZRb0@EFETI/L—7 A (FEWRE)., 71—
7B (EOHEIHEE) . 7 —7 C (REOHG & HREHEE) O 3BT oD, KERE L
FEHFHICIIREEOHEARERE LT,

o ENYRNHE

° B R ARG

o i
o HiEE

o  HEDER

o WP OLATaE )

o BMESEMOFEE-E

o IBE IFEMOMEIRDL
. o, FEOWNLE LT,

o EEFRIAT

. HHAM
. EEIES
. BHES

o EHRBHARKT ]

o HUIPBH R

o HEXRHFTa—)
o IH{EAH

o [ERBHR

o KEEMHIIE

o  HEEHEIERE
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MR INDUENRDH D, £lo, X MF LB AL (EVN) RSB HEHIZES & OF TR ATEEIEA
BRENRMNEICR D, S HICFEOB LI LN LIz EBEOHITRE 2 6 ORig 2 ED
TR S MBI D, FEEOBH CERITRFER DORAK 30% N UEIZR D03, Kl alliiZo
FEITEDY 950, ZOHLE TS 20%LL FIZidZe b0,

TN—T A DEELEHE I E TN DHEEDOEAIT MOIT 23, £/2, Z/L—7 B C DHEITE
BT O DOIT RFEAEZITV, Z/b—7 AlE 30 HLAN, Z/b—7 B, C 1% 20 H UNICHFARE L3
FEFIENEIND, TOMREZ T CEETIIFEORITELITFLEOPIEZ W52 L2725,
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BIE —REFERVLESEXREE

3.1 FEXRODERELEN

(1) AFEFEoH R

AR AEBEEO R KE T TH DR —F 2 2 T B E TR O RENELZME LT 5,
A—F I UfilE 2013 R T AA 2 780 A, A 180 HLUL LT, /2.1 HULEDOAT L -
VA RNZ U8, 800 LLED THNSIH L TV, £ 20N S D ETEFEFEMIT — X FEEW 2T
HHE 7,000 hrEBLZTWD, FEEHYEHEIZ. A QOB &L ORRE OFREREICHEND, 2020 148k
HENBAEDOR 2 1220 LBESNTNWD, ZO7n, EHEHENII D 2 B FEIEY) O ff A L HE
NI RO BTN D,

(2) KFEoLEME
AKEFEEIIF—FT I Vo SN 5 —XFEEY 2 XU LT BRI EFEXTH D,

(7) R—=F Il bt SN D FBFEFY 2 . A OBERHMT TREN WA BT BERILEE S
52 LT, IREHRT ABAEROIRR, BHAKICE DGR E, BT (A= 27 %
A T KD AU 2 BESTHE D O BR B A A B 5

(1) BEHVLER 238 A5 2 Z & THRALL S ES BRI HI S v, AWy 85E 18 O fE 2 [HRE 2 Rk 12
> TR D38 & 2T 5,

(V) BB ZRELE L TREEITH Z & T, ANOOEMENS L-Uvoh Bz L0 EAEHEN
LML TWDEN N T LAEOENRRICERT 2 & & b2, BAERRET /L F—ITALE
T 515 Waste to Energy @38 |2 L 0 HERERBEA M OIKI A X 5,

(=) A—F I UM CIIBEALEE A HEE LTl 0 | FARFHEIZIV T, 2015 4FFE TIZEED 10%
ZREAIERIZ T 5 HIE 2B T b,

3.2 EX0DEM

HARED Z AR % By, #RBR M OB a2 B A LT [ RBEFEY ORI 21T\, Hb
BT [ZHREBICLLBOG] 2F T2, TOMEK, XM T LAEICE TS [AFEMBEOMR] |
[ B AL 5y Hs D S Ay MJ FEREEAMOIRRE] (TS L. VYA 7V pEREOH 208 U T A AR
BOES 2 G0REERICEMRT S22 L2 AL T 5,

3.3 EZOEETH
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(1) BEEWIWE O LR 72§t

R—=F I TIE—HY720 7,500 75 8,000 k> HO—RBEFEMMBREEL TS EHEHI SN T
W5, R—F I Ui O—RBEIEY OIE - E# L, CITENCO Kk OREHH R A 22 11, W [FfH
AROREREIZL > TITORTEY, 7,000 F > /HBO—REFEDNPIES N TND, ESH
= —RBEIEMIT, = DIF & A L)Y Phuoc Hiep 245335 % U Da Phuoc #L75 45 CEEMLNT L TUV 5 23,
—HICHA S D BEFEY &L, Phuoc Hiep 44534573 2,000 k> /H, Da Phuoc 4534573 2,000 - >
A L7 TS, £, —#BIZ OV TIL, Viet star f1: 5 O Tam Sinh Nghia #E234 7 2 JLEE % C
LB ST b, Viet star fRIFALERHIAE 1,200 P /HOa AR A MiigkEH LTRBY ., F7-.
Tam Sinh Nghia thi%, = A2 Mg GLEEEREL 0 2,000 ~/H) KOBEARLE R (LA .
500 M /H) AL TWD,

Viet star £ T2 > 7R A ML X7z — /R BEZEY) O 7% X, Phuoc Hiep L5545 TGy SIL TV 5 23,
Tam Sinh Nghia fHIZHA S 7c —ARBETEW T BERLERIZ I F8 AT 2 BEENIKIZ NS C —IFRE S 4L
TWn5,
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B 5 —BRBEFEYIBEOFEA 7 0 —% LI NIRRT,
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(2) BEEWLH - 0y & (2013 4F)

2013 TR —F 2 Ui T4 L —xBEEMIT—H 4720 £ 7,000~7,200 b/ H EHEHI ST
Wb, 095, CITENCO LU EHSTERIEAM 22 11, WHEFLAE L ORERZEIC X - TIE - &
SN2 —BEEYIE R, X TR LT —ZI1I2K5 286,760 b /H 72> Tn5b, IUE

SN —REFEYD 5 5, Phuoc Hiep 4534 Tid#J 3,360 k> /H. Da Phuoc #4455 Tl 3,010
KA DBEHSITHILTN S,

F7-. AERHEAE 1,200 o /HD 2 R A Mgk & A3 5 Viet star fETHI 540 o /H, R A
Mgk (JLEREAR : 2,000 b2 /H) R OBERLEE Y (JLERHAR : 500 > /H) %95 Tam Sinh
Nghia =T 110 F > /H N HEALE STV D,

2013 HTRIT B A —F 2 U THO—RBEFEWIEE 7 0 — % UL FIRT,
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F72. 2013 HTAR—F X U H D RBEEY PR f R (P RV i a% S MLy 85) CHLER - 4L
oy SNT-BEEY & LU T ITRT,

#* 3-2 —fRBEEYOEIERICA SN -BEEYWE (2013)

X 3-4 —RBEZEMEMRR (A S - BEZEM & (2013)

35

HAL by
1A 2 A 3 H 4 A 5 H 6 H
PHUOC HIEP 4\%y35% 91,220 82,164 84,069 91,362 101,489 100,644
DA PHUOC %54 93,410 80,964 93,618 89,656 93,714 91,171
/R 184,630 163,128 177,687 181,018 195,203 191,815
VIETSTAR 12,760 10,251 12,743 12,538 13,054 19,083
TAM SINH NGHIA 3,654 3,027 3,635 3,349 3,542 3,414
JINEF 16,414 13,278 16,378 15,887 16,596 22,497
&&k (2013) 201,044 176,406 194,065 196,905 211,799 214,312
7 H 8 H 9 H 10 H 11 A 12 A A
PHUOC HIEP L5335 99,819 100,787 96,284 99,937 92,730 91,116 | 1,131,621
DA PHUOC %54 94,292 94,253 91,370 94,162 91,032 91,034 | 1,098,676
N 194,111 195,040 187,654 194,099 183,762 182,150 | 2,230,297
VIETSTAR 19,732 19,754 18,994 18,984 18,516 19,278 195,687
TAM SINH NGHIA 3,476 3,479 3,437 3,556 3,428 3,351 41,348
/NEE 23,208 23,233 22,431 22,540 21,944 22,629 237,035
&&F (2013) 217,319 218,273 210,085 216,639 205,706 204,779 | 2,467,332
HEh . R—F 3 o 1i DONRE 28R 2 B TR M 23R
ko m 53F (2013)
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1A 2 A 3 A 4 H 5H 6 H
PHUOC HIEP AWy 2,943 2,934 2,712 3,045 3,274 3,355
DA PHUOC %34 3,013 2,892 3,020 2,989 3,023 3,039
/NEE 5,956 5,826 5,732 6,034 6,297 6,394
VIETSTAR 412 366 411 418 421 636
TAM SINH NGHIA 118 108 117 112 114 114
/NEE 530 474 528 530 535 750
&3 (2013) 6,486 6,300 6,260 6,564 6,832 7,144

7H 8 H 9 A 10 A 11 4 12 A AFETH]
PHUOC HIEP 2wy 3,220 3,251 3,209 3,224 3,091 2,939 3,100
DA PHUOC %34 3,042 3,040 3,046 3,037 3,034 2,937 3,010
/NEE 6,262 6,291 6,255 6,261 6,125 5,876 6,110
VIETSTAR 637 637 633 612 617 622 536
TAM SINH NGHIA 112 112 115 115 114 108 113
/NEE 749 749 748 727 731 730 649
&3 (2013) 7,011 7,040 7,003 6,988 6,856 6,606 6,759

Hih © A —F I »1fi DONRE #2464 8t & ZEIC A M A3 ERL
# 3-4 TS ST RERE (2013)
HAL : b

1H 2 A 3 A 4 H 5H 6 H
EH . (PHUOC
HIEP 4y 91,220 82,164 84,069 91,362 101,489 100,644
VIETSTAR i
(PHUOC HIEP 415553) 11,132 8,838 5,545 6,221 7,642 6,786
INZ
o ji[ E,(PHUOC HIEP 102,352 91,002 89,614 97,583 109,131 107,430
W55 35%)
B ST
L?’f %J(DA PHUOC 93,410 80,964 93,618 89,656 93,714 91,171
LS5 35%)
&# (DA PHUOC LF) 93,410 80,964 93,618 89,656 93,714 91,171
ATy B) 195,762 171,966 183,232 187,239 202,845 198,601

7H 8 A 9 A 10 A 11 A 12 A AF-H]
E 2. (PHUOC
HIEP W350) 99,819 100,787 96,284 99,937 92,730 91,116 | 1,131,621
VIETSTAR it
(PHUOC HIEP /4548) 9,925 8,724 7,783 7,790 8,310 7,661 96,357
INZ
a#t (PHUOC HIEP 109,744 109,511 104,067 107,727 101,040 98,777 | 1,227,978
LS5 355)
B ST
'—/% %J(DA PHUOC 94,292 94,253 91,370 94,162 91,032 91,034 | 1,098,676
L5 45%)
4% (DA PHUOC LF) 94,292 94,253 91,370 94,162 91,032 91,034 | 1,098,676
WAy ) 204,036 203,764 195,437 201,889 192,072 189,811 | 2,326,654

Hih © " —F 2 T DONRE #2H& 8 & FL A 23Rk
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BRI 2

ko DAPHUOC #t%33; mPHUOC HIEP #5545

250,000

200,000 —

150,000 +— — —— — _ —  — — —

100,000 —— —

50,000 -
0 .
14 28 38 43 58 64 7H 84 94 108 118 12A
X 3-5 AyiE Ty SNT-RIEME (2013)
3 3-5 AWNB TS ENT- 1 BY -0 0REEME (2013)
BT . h/H
14 2 A 3 H 4 A 5 H 6 H
B SZ(PHUOC
HIEP 4u/085) 2,943 2,934 2,712 3,045 3,274 3,355
VIETSTAR %% it
(PHUOC HIEP 45)) 359 316 179 207 247 226
4% (PHUOC HIEP
i) 3,302 3,250 2,891 3,252 3,521 3,581
E 7. (DA PHUOC
i) 3,013 2,892 3,020 2,989 3,023 3,039
&% (DA PHUOC LF) 3,013 2,892 3,020 2,989 3,023 3,039
A F Ly & 6,315 6,142 5,911 6,241 6,544 6,620
7 H 8 A 9H 10 A 11 12 A ]

B S7Z(PHUOC
HIEP 4u)055) 3,220 3,251 3,209 3,224 3,091 2,939 3,100
VIETSTAR it
(PHUOC HIEP 414y8)) 320 281 259 251 277 247 264
INZ
o ji[ E,(PHUOC HIEP 3,540 3,532 3,468 3,475 3,368 3,186 3,364
W55 35%)
R v
uf’f %J(DA PHUOC 3,042 3,040 3,046 3,037 3,034 2,937 3,010
LS5 35%)
4%} (DA PHUOC LF) 3,042 3,040 3,046 3,037 3,034 2,937 3,010
ATy &) 6,582 6,572 6,514 6,512 6,402 6,123 6,374

Hih © B —F I > 1fi DONRE #2464 8t & ZEIC A M A3 ERL
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BRI 2

# 3-6 FRIAHEMKR CAB SN T-EEYE (2013)

HAL : b
1A 2 A 3 H 4 A 5H 6 H
VIETSTAR 12,760 10,251 12,743 12,538 13,054 19,083
s R A NV 1,628 1,413 7,198 6,317 5,412 12,297
-7 (Phuoc Hiep) 11,132 8,838 5,545 6,221 7,642 6,786
TAM SINH NGHIA 3,654 3,027 3,635 3,349 3,542 3,414
7H 8 A 9 H 10 A 11 A 12 A ]
VIETSTAR 19,732 19,754 18,994 18,984 18,516 19,278 195,687
s R A NV 9,807 11,030 11,211 11,194 10,206 11,617 99,330
-7 (Phuoc Hiep) 9,925 8,724 7,783 7,790 8,310 7,661 96,357
TAM SINH NGHIA 3,476 3,479 3,437 3,556 3,428 3,351 41,348
Hih : A —F I »1fi DONRE #2464 8t & ZEIC A M A3 ERL
.y TAM SINH NGHIA mVIETSTAR
25,000
20,000
15,000
10,000
5,000
0
14 28 38 48 58 e6A 7H 8A 98 108 118 12H
X 3-6 HRLEEMERR CUE S h-BEEME (2013)
# 3-7 HREAHEKR CABE SN 1 A4 0REME (2013)
BT . h/H
1A 2 A 3 H 4 A 5H 6 H
VIETSTAR 412 366 411 418 421 636
s R A MR 53 50 232 211 175 410
- 7% (Phuoc Hiep) 359 316 179 207 246 226
TAM SINH NGHIA 118 108 117 112 114 114
7 H 8 H 9H 10 A 11 A 12 A ]
VIETSTAR 637 637 633 612 617 622 536
s R A MR 316 356 374 361 340 375 272
- 7% (Phuoc Hiep) 321 281 259 251 277 247 264
TAM SINH NGHIA 112 112 115 115 114 108 113

High : A —F 2 T DONRE $2H& 8 & FL A A3 ERL
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3.4 BEXa—7

(1) FEM=E

R—=F IO KBEEDZBEA L CHEL, W L BEBICIVNAZHELIFETHD, 7T
NI, BT HARE TS O XKBEEWIE T T o N &R, EE LT HRMHEHERE Y V) 2 —v
a U0, AAREOTEE M 2 ~N— 2 & LTeRGZ1T 9 TETho7oid, Kk & FkOFHEZ1T-> T
WD HALEMREN & A — T ¥ R TR T R BEDO T Z1T > TV 2D, RO TIL, Ffho 2
b BEENF 2 B U AR EIER BV U = — 3 3 IR ALER B L OV R A TEE R A o
fRtg R Y U =2 — 3 a3 (2410 Kobelco Eco-Solutions Vietnam Co., Ltd.) 3 & 4 6244
2bDL LTHREL TN,

e, B E U TIEMAEHEREE Y U = — 3 3 V R OVEIEMEN & 5 2015 4F 2 HIZ DONRE XV
JFHIARZZE L CHB Y, DONRE LV F/ISLAR—FZ2RDLNLTWDHIRNTH D,

3-8 FENEOBE ()

HH BFS
R — R BEZEN) D ALERSE TR
AT EM (EHRE) | Northwest Solid Waste Treatment Complex  (533ha )N, 2~3ha &%
SRR A #9348
B —— R—F I Ui REEY

GRIZ I, a R MK, B0 EL A2 E)

F LB 600t/ H
AT 9,000kW
e A 2 A b= ABEEMF (300 h >/ H X2 47)
HEHIH 20 £E[H]
FEERH EN K& OB S— hF—L D IV (SPC)

HiBR : JICA FHZEMITERL

(2)  UNEE - EMEEHE

— SIS D L DA DI SEC W TR, A —F I Uil TH S CITENCO
AT 2L b, Fim, aVRAMEEIZOWTIa R R MEEOFA T (41E1% Viet Star
) NMTo Lk leD,

DONRE & #ag L72BI2, WO ZH#EH DONRE a2y ha— L Fizdh b 2 tinh, ZTHKNY
TRIK & DF%IE Otk IE CITENCO 23T\, EOBEFIFR—F IV ilindhd EOFEERH-T20T
BRIZRAATHRN, 72720, FERME CICHERED S AMENLELEZ D,

39



N T[RRI S

B (PPP 1 > 7 T H¥)

(8) FHHH

BI/E. Northwest Solid Waste Treatment Complex %% 2 T\ %, [RIFEFEWYHE SR IX. K
—F I Ul BT 1R EDOLFTICH Y, a AR A 7T FThH D Viet Star #£X° Tam
Sinh Nghia f:73% ¥ . CITENCO -0 &#&455%; (Phuoc Hiep 2L53%;) 736 %, 723, CITENCO
FEOFAAL 5L, BAH & OIFH S & 575 2014 4 9 H ORFACHLIE LHFEANTHOATE Y | 2015 4 3
H19 BBUEL WELEBEB L T\ 5,

1655 v i

- | Frrr—AAMEEAER TEOR RS
197ha S

A s

High : JICA FRA Rk
3-7 RHEI 2 HEEMMOIMER

3.5 EAEMOZLM - EUI

AEPEAT 8T, BNLEMDOA F—A 2 HAT L FETH D, [AtEDO A F =D, HHRT
BERFEMEZAL TR, FMTREMI ZHBERREELIT> TWVD, Lo T, AEINFFAIZEA

TOHME LTHRY - WIETH D &M 5,
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HENE B (PPP 1 > 7 7 H )
BRI 2

3.6 EREtSH

(1) MG LRDBEEMITHONT

BEMREBEBONRIHLE LT, DONRE O OIEEIZLD & a R A MNERE, OBl 24, #N
DGOV L ZANEZLND, 2R A MNEEIX Viet Star th~D e 7 U 7 BT Z, #1Y
L ZAIZOWTE ETM ALICHHEEZRFE LT, TOMEIEFUTOLERY TH D,

& 3-9 MREEFEY DMK OHR

Ng | Sewmsal | Typest | HEV ||| LMY remeTTRG Tt VS
waste waste (Calig) (Calig) (Calig) | (cali) (%) Coww) | (Coww)
Phuoc Hiep landfill
Aug-2012 1626 1285
Nov-2012 1758 1413
1 | Oct-2013 2109 1774 1948 1619
Jan 2013 new waste 3397 3001 626 8.6 288
May-2014 1949 1622
Jan-2013" 1369 987 1369 | 987
Dong Thanh | landfilled -
. I..au:fi]]Llj waste 427 401 26 240 00
3 E:;Z;;@, ﬁfiEHEd : - 217 | 1935 | 520 193 | 287
ho - - - 3 3 3 8 23.3
¢ [Disietd || 3% e T T o5 T34
Vietstar Company
Before Before and ) ) 3902 | 3657 45.0 12.0 43.0
5 | composting -
after
Rdper composting i ) 2515 2303 390 19.0 42.0
composting

Note: ™" This sample 1s analvzed mixedheatng value sample without analyzing heating value of each composition:
D alculated by data from HCMC s DONRE., 2007:
@ Sampling at cell 3 and cell 4. at a depth of 1.0 — 5.5m:
“)The heating value of mixed sample of lngh heanng value components,
HHV- Higher heating value;
LHV: Lower heating value

HEL : ETM AL L AR — b X0 3

1) 2 RA MEREIZ OV T

YRR NEEE LT Vietstar (kO OZRE L7z, FERELTUIEFEDO 5D EBY TH DA,
ZDHH, 2,303callg & TAHBEHIRERFELE LIt hn ) —2HT 52 EHIBH L,

BB, AVRARNRBEDOT 4 v BT T 4 —DEZFTTHDIN, A RA MEOBEIZa R A M
FIZZ DT 4 v 77 =X [ar AR MU E WAL SN 0]0HRT bl TE Y,
I URA MREICEBDON T RN NG A RA MNEEILT v B 77 4 — % ho T8
ACHE—F I UHE LTI ELOE RS20,

3-11
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B (PPP 1 > 7 T H¥)
IRASHR T 2

2) 3R Z I DONT
IR Z ML, ERED 4D EBY TH D, maltc, BERNCE L7 ZAzhht L 7285361213 4,150cal/g
LIFEFITEWIRY —TH D,

3) VL ZHITHONT

FOELIAL, ERRDO2E3DEBY THDL, WL b THDXZIT ANAEEL L TWVWS2, Dong
Thanh 33220 TiE, K IS FRTICHS L TR Y, 772 OHEREMBEDL > TW\WH Z EnbiE
BEDRBEIIHE Y 720, —7F Go Cat DB HOWTIE, K 5 FERNCHSE & L < BRSO A%
ORIENSH 5, DONRE OWHHRY L L ZA X, 2D Go Cat A5 TH 5 &b DN, ZDHE.
1,935callg & +n7eim ) =03 %,

ZOXIRRIMT, FEEDOTZDD AL DONRE 2L OB EE/HF O L L7l n, KEeT Y
TEEOREE ARSI ZBK 60%, LR A MEERK 30%., DL ZAK 10% L AEE LT,
KB HE TRROEBVRE L, B, ZHICHOWTIL, UHED ZHOHGRIEE2 R —F 2 i
ANRZERNOESET 52 ENKAHEE oo TEB Y, SHRIFHIAFRICHE D FS -, W L0 Kk
MESHETWbDET D,

# 3-10 BEEMRBXE ZH OYBERERK

HH MBI (B — A %)
Bl 50.77
H¥E - B8 1.13
A 2.93
BLo 5.53
TITAF v 19.97
ke 12.86
ATH 1.02
ZTIodA - S 3.17
o 0.64
TR 1.76
Eaolich 0.23

Hih : JICA FARER

3-12
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IRASHR T 2

#* 3-11 EEMREARTHDE[RSY « EAREE K TR

H H HAr K=
K5y (%) 56.2
ARGy (%) 38.6
JK5y (%) 5.2
(kJ/kg) 8,080
BT 76 B e

(kcal/kg) 1,930

R (%) 53.80

K (%) 8.17

- i % (%) 36.07
i 7% (%) 0.10

EH (%) 1.45

R (%) 0.41

M1 JCEMERIT A M0 2T,
%2 1kcal 1% 4.1868kJ T4,

3 BRI R 2T,
HiBt : JICA FAZEERR

(2) %2R D St

1) BEFEYIET T b OFHEEE

600 h>/H(B00 b /HX2WF) TCIBREREAN L, THhEBEA LIZBROBEEA R A 7 — TEEI L |
BRF— N L DREBICFIAT 5, %E LB INIENTRHAT 228, REIETE SR
T 5, 7k, 2 THMITFIH T 2RRAE D 5 B EEE O @ \WOEEBEME I QNS R & 7T T A
THLOLT D, EERBRHCOVTUTICHET 5.

2) T HRA

THWEETEIIN TELLIAE, FFERCEREINT, ZAE Y MZEASIL, ZHZ7 L—0T
B, Hshd, ZAEY NNOZRIT, THZ L—rTIRE v O LEEHFICERA S, K
T D EZNERE SR B, Flk, RBEL . BRICBENS D,

3) BEHIZE K R
BERIZERIL A E Y b OIS, AN HDERAS ZBREAFENTOMT 5L L bic, T
'y NNZAEIZT S Z LIC LV ERIBGHNEET 2 2 L 2Bk 5, BREZEROIREIL, ZAE
DEWEZEELSTHILERDLY | KNI ZHAEN LW EXHELS TH2HNEE L, 26 OFR%E
IFARRAR LA TR DT AT & —F DA, RAERND HIROZEREEZTHE T L LiIck- T
1T s, —IRZEXERE CTERS| S =ZE5UT, ZOREO ZAHEITNG U CRRBEICE L 7= RIS S
KGDEZMEED ZHPEAN SN HE T3 300CE THIRTE LV AT LAHEHT 5,
Fo, SRBRBEZE SKUTBERIF = U 7 b ZIRZESRGERBE I L Vg S vh, IRIEEZESR T A T
HAKAD ZRELQ TFESRIMHEA OGN TEY | ZHAEOREKRICEVIBEMRH TE L L9 1CRhoTnD,

3-13
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B (PPP 1 > 7 T H¥)
IRASHR T 2

TURBBEZE SUTBERNF ISR Z A E AL, RO A 2RI 5 & & BT, RIRBED 2 DIRE L OWR
BEZ 2R K <ATV, ZE LTCRBEIRIE & T2 7 I %,

4) PEAT AR

THBEANC L > THERR LT mIROBREET AL, RA 77— TR S5 & RIRFIZERI b, RA
T—. T3 ) v A PP A%, RS THEN ABREZISEDIZ2ERE £ TS BICEIR S vz,
NI T4 NG THEHTAZAFOIXNCABRESND T AN AT T 4V 2 2@ d 5 EANIIE AKX
DS TR S, HALKSE, FEBM LS O A Rk E S b, & 2 TIXFRFHCIEER b
WEIAFEI, FEH AR DT ARET A A X HHOWAE, BRESND, ZI0D OHET R UERFAHIZ LV
NI S TP 2%, FFoldEE A2/ L TS h bt SN 5,

5) Kt

THEBERN UKL, JKIE TE D O BRI HEEE 27 U BRI v — NICITE S b, Irl ESn
FIKIFT g~ —FTEHL TR SN, TO% b T v 7 IZHEAABGINTIRIE SN D, T 7 4
B ENDHYEH S IVHE CAKIZOWTIE, RIK = o XY TRIKATR VA v~k b, REBL o7
DITHE S D' A ML I~ S 5,

6) FREHRHE
BRI ISUNT, OB () (XBERNE OERENL D B 2B PR O PRSI P PIR AR
THREOFE, FER R IR OMELE L THEH SN D,

7) AR - HAKRH

RA T =020 OARKUTIREG CTEERAI N, SEAKEDICELND, mERRO—HITREEZE
RAMMDIZDIZAERAZELR T RGO T nw 24K e L TR SN D,

RFAETUL AR Y —ECEL BB &N 5, ALY — IR ER Y — v 28 A L,
PRSI, EmAOIREARKEAKS THAEL, Bl S ztk, HKY 7 2R TIASRIZEDN D,
7'aE AKRUCOWN T B EAKITEI SIBREE~E SN D EKIIREESN O R A 77—k e LTH
EER L. FEBRSRHEIN CORKDITMACERE S MK DR S D,

8) fa/K « HEAK R

AETE KT AKIEKR 252K LU ARERAKINER > 725 Lz e T~k T 5, 77 b
FARIIHAKE AT 25E L 35, HKITAEE, 77 > NAKZKIEICIFRE L, 77 > FHAKKRY
TN Lo T, AR ALA~EKT D, 0B, 7T v NHKZAMIX, BikHKEE L COMEE - &
BEHIFNATND,

PEERHK ITHERR D BRI K AR o 7 CTHER A R HIES ~ ik L. WEIRE £ CmAIT 5, T otk
T OWEKIE, AR ET DRI CHE S, BHEERAMEI LTk, MR AR L, JE5RF
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B (PPP 1 > 7 T H¥)
IRASHR T 2

3%, BRI HKITER R AKRECITE L, JE0 2RO 720 OWEFE KL EIR G EIK 72 & OFAMH I
KT 5,

3.7 MREBERE

(1) AR 5
PEFEWFE ik DOBLIER] &2 LA TSR,

4 3-8 : AfRELE X

[ 3-9 : MEERECE (i)
4 3-10 : HE#ebdE Rl (1 F)
4 3-11 : BEaeAdER (2 F)
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VNI (PPP 1 > 7 #H %)
AR
FA4E PPPAUISEEOFENS
4.1 BEUYRY
(1) FEIHRDV A7 DHEK
FELIEMT DYoo T, HEIND VAT ZLUTIIHIEFET D,
F4-1 MEIND VA7 D—E
DI il
AR P— JRT AR —LE Z T2 B F 721383 2 o 65, BIPFESE T
L VEERBONTHEENEMTX /27D
BEFEY 2 FELTWZEE, #Ban=doizn
FTY 2 BHEE Do b r— RN L WH T TENBLET S
By 2o RFEROBEMIC L VIEET D L O s FFshan
BEY RS SER R DERENTRE EB D W
~—4 vk URY BELTCNWDITHNPIETERY, £, BELTWET vy LT T
4 —. TCEHEMTRAITE 2N
BREY R TAHBERREIC LY FEHOREICEREL 5 2 5
BE - A 7T /a—FT 4 VT 4 VAT ER, KEO2—T 40 VT 4G22 o
g e KEY RS HEPRKEIZL Y TERED SN2
Z D1, FHECHTIHEIEERND D
HIEL 2 JICA FHZ M MERR
(2) BV RAZITHT D% E
D AR = V27
H U LR— NEIZE Y Y5 ﬁ%wﬁﬁ%&6ﬁbbﬁﬁbfk< LICXVAREZRIRY U R %
MBS 2, FHINT L0 fERERIR I [ - 7255 \;%6#E£ﬁme%@%§hm*ﬁﬂm&

DX DIMEEE AND XL RHWT D,

2) BaE) A

JCM #iBh& & e < 2T < BES R OFEGR (5FEIXGEC) ITEMMIca 27 b &
& ARHZOWTE LB &I L E R RS 2R AT 5,

B AEZONWTT TITRFIZHEENCDTZOFA L TB O RN T T 0 7R ISEH 5 DT, FEIN
FHESTL D ETITEHIICHN - #ERT L TFETH D,

3) ELYRY

2010 FORNHBHITIR S L B TF R ONEE 242 < FHHT T % Kobelco Eco-Solutions
Vietnam 14 F— LTMZ BLHIA X —DOBEHIE LTV, 58 LY A7 ZF[RB72 R EET L2 & %
a9 %,
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N T AT R AP F S

B (PPP 1 > 7 T H¥)

4) HilFy 2o

A R —J1JFIX 40 HELL L 9 1,000 fiEx 3B L TV A EEMEOm S TEWEIFTh Y, TodhT
b HATEMERITENAE ® 500 Ll EOEEZFf > TRV | FfEOA M= FZ28AT 25 Z &Ick
DAY A7 AR D, £io, BERSHEREE Y U 2 — 3 3 OWRBIERBEENF 15 30 O KK
EATDEEEOEWEIN TH Y AITWAFHHIEREE Y V = — > a COEINZ 8 L5610 b g
7200,

5 B 2/

RO X 5 7 EiE A AT 5 Kobelco Eco-Solutions Vietnam E23 #3425 2 L2 FEL TRV | H#
¥V A7 ZARRIRY [EkES 5, £ O, REEHEIIA AN SVICK 2HEBEZ1T, EiliE ) vy
EEGSELZLICIVBREY R 2 ILITERT D Z & bR 5,

6) ~v—4o v k- VRT

THCONTIE, A—F I VHOBIRRGEE & 2L ZWT D, T4y BT 7 4o Th,
A—F 2 vl L BRI E B LT 5, R 0B EHAEIC oW TIE, AT 20 RO E VY
PRAEASRE L TBY ZD LBV EVNILE BT 52 L LT 5,

7) BREEV AU
o bLtBY BARATEHEMEOS 2N 28 AT D 5 2 U EELIT) ZLICEIVEREY R/ %
FIHEZR R Y [BIRES 5,

8 B - A 7T/ 2—TFT 4 VT4 URY

AKIZOWTE, ES ITEFABHNEZH T KB BEED L S TH DO THRICEKIZL TRV, X
WZOWTIE, BEOBICEEOEBRPMLETHLINEL LIZOVWTUIHET THY | HHITL - TiX
R—=F I UICHNZ RO D Z L2 RETT 5,

9) Hig - KFY R

EFRED X 9 72 5EE % B 7 % Kobelco Eco-Solutions Vietnam fE3BEEL AT 25 2 L2k 0, g - 5K
FEYRAT AR R0 EET 5 2 & 2 atd 5. BARICIE, AARTOM LEEAZZEIZ L, FEIC
HEOEAN N A TOM LTI LI T2 5l 2, £/, i TEBLOMREBRO S E I A 2 %A
T5EEHIT, BREFERMEE L FESE, ReEHEZMET 5, DI, ZRABETLIHIETH
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SOCTALIST REPUBLIC OF VIEINAM
Independence - Freedom - Happiness

waugl Meay 03, 2014

DECISION 201445 H 5 H IC 3T vl HfTEE

ON SUPPORTING MECHANISM FOR DEVELOPMENT OF POWER GENERATION (No 33112014fQD'TTg)
PROJECTS USING SOLID WASTE IN VIETNAM

Article 14. Electricity price support for power generation projects using solid waste

1. The electncity Buyer shall buy all power output from power generation projects using R
solid waste at the buying price at the electricity delivery point (with VAT excluded) as THENRE S e EmET

e VNDZ2,114 { ¢ 10.05) /kWh
~TFor power generation projects by direct bumung of solid waste: 2,114 VND / kWh > & :
uivalent to 10.05 UScents / kWh) (20fF Rlo> BV IR Y FREE)
- For power g (et gy re Iy azet 3 :

1.532 VND/ kWh (equuvalent to 728 UScents / kWh)

Hi i AR EEE No31/2014/QD-TTg L v #i#:
X4-1 FREMAEEDOFRE

(4) #HE - ALK OERIZONT

EEREIE LTUI4E 322RE L, BFIHT 5 AEHIE T2, FRICKELELEFFEELZEDE
FHa6 4RI E Lo SONEAAANSV 2IRET D b DD < < (B Z CIEE ATREARAHI &+ 5,

INHOERBIZOWTIX, PHEEE 728 TR RV EBEL, 64EH £ T 5%, T 3%D L5
REMET D,

PREFE LTI, 32D RIFREOECAR A T — DB REPIIE, RA T —DTo DMK EE, HET A DT
DOIEFNEL T 5, B, 772 FAKEHKEAEFERKTKERAKEZERT OS5, b
DOERIZHOWTIL, hr%720 844 Kk RV EEET D,

#1251 Tik, REGULATIONS ON COLLECTION OF LAND RENT AND WATER
SURFACE RENT (No: 46/2014/ND-CP) @ Article 19 O % 7 T EREE /0 BP0 x4 5 L Hi o0 MAE
H%2EDHTEHY DONRE IZHER LIZBELIEAXNTHLINBERG THL MR L TWDHZ &b,
ERIZOWTITRIAA TR,
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CHNEFREE (TIF) USD26/ton ¥34EIZ1FE5% EF
FEE 64,800,000kW h/£E FENEE.0OMW x 7,2008R]
HEMmiE 10.05USCent/kWh X34 (Z1E5% L8 201445 A5 A F1T D EAE®EEN031/2014/QD-TTg
AT {EH TE20E - ERIETE TEEEE
B AR FIE AR AERE AR (0%) BERIEMABTFICLLIEBEE
FITEF A% 13F B FTEIB X 50%8F% (5%)
IR AFEE %155 B FETEE (10%)
205 BETHEERE (20%)
BEAE VNDE. £ #/10 % Wit S e
Wil Z=Eh W REANGE - MBI TL5%

|

Hih : JICA FEA 1B

(5) Jt 75 o0 #7 ik R

FREOFTESRME S SR LI T R a LU ISR T,

7T PO E LT SAER EHE L, R 1 HIX 80%., 24 HIX 85% & BeMEA 121k
¥R x BT TVE 6 4 H LT 100% & EL TWD,

CORR, Yy FIRR & LTIH14.73%., =7 47 4 IRR & LTI 19.88% & 72~ 7=,
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HCMC MSW Treatment Project (Stoker 300t/d x 2)

Loan Agreement

IstInstallment

R 4T MBITHRER

Construction Period Unit US$

Calendar Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
MSW Treatment Capacity 480 tonvday 510 toniday) 540 tonvday| 552 toniday| 570 toniday| 600 tonvday] 600 tonvdy 600 tonvday| 600 tonvday| 600 toniday 600 toniday| 600 toniday] 600 tonvday) 600 tonvday| 600 tonvday| 600 toriday| 600 tor/ay| 600 ton/day| 600 toniday| 600 tonvday|
Capacity Utilization Rate 85.0%) %) 1000%| 1000% 1000% 1000% 100.0% 100.0% %) 100.0% 100.0% 1000% %) 100.0% 100.0%
Power Generation 9,080 kW| 9,648k 10,215 kW| 10442 kW| 10783 KW| 11,350 kw| 11,350 k| 11,350 k| 11,350 kW| 11,350 k| 11,350 kW| 11,350 kw| 11,350 k| 11,350 kW| 11,350 kW| 11,350 kW| 11,350 k| 11,350 k| 11,350 k| 11,350 kW|
Capacity Utilization Rate 80.0%) 85.0%) 20.0%) 92.0%) 95.0%) 100.0%) 100.0%| 100.0% 100.0% 100.0% 100.0% 1000%| 100.0% 100.0% 100.0% 1000% 100.0% 100.0%| 100.0% 100.0%
Price Increase Rate for Treatment Fee 5.0%) 0.0%| 0.0%) 50% 00% 00% 5.0%) 0.0%) 00%| 50% 00% 0.0%| 5.0%| 0.0%| 0.0%) 5.0%) 0.0%) 0.0%| 50%) 0.0%|
Accumulated Rate 50%) 50% 50% 10.3%) 103%) 103%) 15 8% 15.8%| 15.8%) 21.6%) 216%) 2163 27.6| 27.6| 27.6%) 34.0%) 34.0%) 34,03 0.7%| 40.7%|
Price Increase Rate for Power Sales 5.0%) 0.0%| 0.0%) 5.0% 0.0% 00% 5.0%) 0.0%) 00% 5.0% 0.0% 0.0%| 5.0%) 0.0%) 00% 50% 00% 0.0%| 5.0% 0.0%)
Accumulated Rate 5.0%) 50% 50% 10.3%) 10.3%) 103%) 15 8% 15 8% 15.8%) 216%) 21.6% 21.6%) 27.6%) 27.6%) 27.6%) 34.0%) 34.0%) 34.0%) 07%) 20.7%)
Costincrease Rate 5.0%) 50%) 5.0%) 5.0% 50% 50% 30%] 309 30%) 309 30% 30%] 30%] 309 309 309 30% 30%] 309 30%)
Accumulated Rate 50%) 10.3%| 15.8%) 21.6%) 27.6%) 34.0%) 38.0| 2.2 46,430 50.8%| 55.4%) 60.0%| 64.8%| 69.8%| 74,9 801%) 85.5%) 91.1%| 96 8% 102.7%
Tipping Fee (Unit Rate) $26.00 /ton $27.30 fton| $27.30 fton| $27.30 fton| $2867 fton| $28.67 fon| $28.67 fton| $30.10 fton| $30.10 fton| $30.10 fton| $31.60 fon| $31.60 fon) $31.60 fion| $33.18 fton) $33.18 fton| $33.18 fton| $34.84 fton| $34.84 fon| $34.84 fron| $36.58 fton| $36.58 fton|
Electricity Sales Price (Unit Rate) © 10.05 kWh| © 1055KkWH ¢ 1055KWH  © 1055KWh| ¢ 1.08AWN ¢ 1108KWh|  © 1108AWh ¢ 1L63KWH ¢ 1L63/KWN| ¢ 1163&Wh| ¢ 1222/kwWh| ¢ 1222/kwh|  © 1222AWh| ¢ 1283KWh ¢ 1283KWH  © 1283KWh| ¢ 1347KWh| ¢ 1347AWh ¢ 1347KWh|  © 1414KWh  © 1414 /KWH)
Tipping Fee 3,931,200 4,176,900 4,422,600 4,746,924 4,901,715| 559,700 5417685 5417685 5.417,685| 5,688,569 5688569 5688569 5972,998 5,972,008 5.972,998| 6.271,648] 6271648 6271648 6,585,230, 6,585,230,
Electicity Sales Price 6898802 7.329,978 7.761.153) 8,330,304 8,601,944 9,054,678 9507412 9,507,412 9507.412 9.982,783] 9.982,783] 9982783 10481922 104819022 10481922  11006018| 11005018 11006018 11556319 11556319

Price 5113319 5,544,495 5975670, 6.455,547] 6,727,187 7179921 7,538,917 7538917 7,538917| 7,915,863 7,915,863 7,915,863 8,311,656 8,311,656 8,311,656 8,727,239 8727239 8.727,239 9,163,601 9163601,

Variable Cost 3,000,843 3,076,803 3,152,763 3272421 3,317,997 3393957 3487695 3487695 3,487,695| 3,586,120 3586,120 3,586,120) 3,689,466 3,689,466| 3,689.466| 3.797.979| 3797979 3,797,979 3911918 3.911.918]
Electricity Cost 1,785,483 1785483 1,785,483) 1874757 1874757 1,874,757 1,968,495 1,968495 1,968,495/ 2,066,920 2,066,920 2,066,920 2,170,266 2,170,266 2,170,266 2278779 2278779 2278779 2392718 2,392718]
Total Variable Costless Power Cost 1,215,360 1,291,320 1,367,280, 1.397.664| 1,443,240 1519200 1519200 1,519,200 1,519,200| 1519.200) 1519.200 1519200 1519200 1,519,200 1,519,200 1519200 1519200 1,519,200 1,519,200 1519.200)

Fixed Cost 759,150] 797.108] 836,963 878811 922,752, 968,889 997.956 1,027,894 1,058,731 1,090,493 1,123,208 1,156,904 1,191,611 1.227.360) 1,264,181 1,302,106 1,341,169 1,381,404 1422846 1.465,532|

Gross Income 7,070,009 7632967, 8,194,027, 8,925.996| 9.262.011] 9851,532| 10430446| 10400508  10378671) 10994739  10962024| 10928328 11573842 11538004|  11501273] 12177580 12138517| 12008282  12806784] 12764099

Project Cost 45,250,000 16.961.667 11,326,667 16,961,667

Land Cost o 0 0 0

EPC Costincl. Contingency 40250000 | 15295000 9,660,000 15.295,000

Pre-Operation C: 5,000,000 1,666,667 1,666,667 1,666,667

Gross Cash Flow -16961.667]  -11.326667]  -16.961.667) 7,070,009 7,632,967 8,194,027, 8.925.996| 9262911/ 9.851,532) 10,439,446 10,409,508 10,378,671 10.994.739) 10.962.024) 10,928,328 11,573,842 11,536,094 11501273 12.177.580) 12,138,517 12,008.282) 12,806,784 12,764,099

interest Expenses for Long Term Loan (PL) 748,785| 1,616,785| 2,597,485, 3,518,008 3434818 2,926,465 2,761,594] 2,596,723 2431851 2015094, 1,868,541 1,721,989 1,575,437 893,053 801,458 700,863 618,268 526,673 435078 343,482 251,887 160,292 68,697,

nterest Expenses for Short Term Loan 7.500| 7500 7500

Building depreciation 1610000 1610000 1,610,000 1,610,000 1610000 1610000 1610000 1610000 1,610,000 1,610,000 1610000 1610000 1610000 1,610,000 1.610,000) 1610000 1610000 1,610,000 1,610,000 1,610,000

Land depreciaion 0 0 0| 9| o 0 0 0 0| 0| 0 0 0 0| 9| o 0 0 0 0|

-Operation Cost 0 0 9| 9| o 0 0 0 9| 9| 0 0 0 9| 9| o 0 0 0 9|

cmr 0| 0 0 0 0| 0| o 0 o 340718 346,548 352.334 390.465 422,949 425843 462,699 465.491 1872920 2026501 2,037,007 2,047,279 2,207,298

Cumulative Net Cash Flow -16,969,167| 28,303,333 45,272,500 -38,202,491| -30,569,524| -22,375,497| 13,449,501 4,186,590 5,664,941 16,104,388 26,173,178 36,205,300 46,847,705 57,419,264| 67,924,643 79,072,642 90,148,037 101,183,819 111,488,479 121,600,496 | 131,661,771 142,421,276 152,978,077
NPV:Discount Rate=10% 34,661,754 |
IRR (20 years after tax) 14.73%)]
Payback Period (year) 9years
\Working Capital 300,000 300,000| of 0
Financing Structure 50513057 |  18010453|  12043452| 10850152
Interest rat
Equiy for Project Cost 13,575,000 5088504 3398004 5088492
Equity for IDC (0% of IDC). 0 o o 0
Equity advance to cover working capital 0 0 '] 0
Equity Total 13,575,000 5,088,504 3,398,004 5,088,492
Equ 5,088,504 8486508| 13575000
Loan for Project Cost 31,675,000 11,873,163 7.928,663 11873175
Loan for IDC (100% of IDC) 4,963,057 748,786 1,616,785 2,597,485
Loan for Working Capital 300,000 300,000 0 0
Loan Total 36,938,057 12,921,949 9,545,448 14,470,660
fative Loan (incl, DC*100%) 12021049 | 22467397|  36938057| _ 36938057 | _ 34806155| 32074253 | 31142351 | 20310440 |  27.478547| 25646645 | 23814743 | 21082841 20150939 | 18319037 | 16487135 | 14655233 | 12623331 | 10091420 9150527 7.327625 5495723 3663821 1831010
(el W.C. Loan) 36,938,057 2.131,002 1.831.002 1.831,002 1.831.002 1831902 1831902 1831.902 1831,002 1831.002 1831902 1831902 1831002 1831902 1831902 1.831.002] 1831902 1831902 1,831,002 1,831,002 1831.019)
ter Repayment 12,921,949 22,467,397 36,938,057 34,806,155 32,974,253 31,142,351 29,310,449 27478547 25,646,645 23,814,743 21,982,841 20,150,939 18,319,037 16,487,135 14,655,233 12,823331 10,991,429 9,159,527 7.327,625 5495723 3,663,821 1831919 (0)
iterest Payment 3618008 3434818 2,926,465, 2761594 2506723 2,431 851 2,015 004] 1,868,541 1,721,989 1575437 893,053/ 801,458 709.863 618,268 526,673 435,078] 343482 251,887 160292 68,697
for 5844790 5.022.289) 7693477 1,320,099 2.366.247 3435660 4332500 4,834,286 5587.778 6502.451 6.368.347 6478231, 7.235.066) 7846604 7872019 8606.234. 8625225 8.677.207) 8,037,681 7.936632 7.977.486 8767.311 8,656,184
IRR on Equity (20 years after tax) 19.88%]
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SHIEAN) 31,153 BHOWALIIILAF 2 EA TV D, 7 ¥ O4EHKIT 206,630 B CTRIKFY & <% & 10,406
BHID L7=, Z O, 56,000 D7 = Z A L 817 IEDY¥~T T, 20,638 LD =3 F~E 5900
VEDA A N 177, 3,187 IEDHE, 4,280 LD 1 A3\ 5,

IKPEFE ML & L CiE 238ha (ZRE L, EICEE AL A &L T\ 25, 2013 FEO ST FHD A PENX
BLET000 FrEBBATND

< DAl *#@%@®ﬁ9%¢%@&% CERSZEA~OBELBEE - TS, EFICKT D LMLM
T 7 F L OERRIT Ny 7 7 u— L lfiE T 86.04%FI5E L, 7 413 85.66%FE L 72,

3) b+ AR—
Z OHU O SULHTEBNITE R Th V| MU O(SHAY 50T, L 22 EROF—L4, BOEHOD
TELHEHET—L V0o bDOELEHLTND
Flo, AR=YHLINATHY | FHF - SLAIIT 1 T AEL OBHE NSNS % 55 O AR —Y B
KB D,
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4) #E - I
2013 ERF A, & OHURO/INFER & AAFET HHIG1E 100%i122E LTV 5, PERICEFT HHIGIT

98.78%. A ¥T HEIAIL95.14% Th D, F7-2DH 5, 95.45%ILE K HiE - TV 5,
AR & OB TIE, BB L L, AN KRFBITEI ELHIM L2 LRS- TnD,
5) fHEE

N2 TEFE~OBELNE L T v TEVEOBYSE DR b 853 A L BiI4E & 389 A LT3,

(2) F—F I o KRR

1) Xk

HARER DT v A— VB G 1AL BT DR —F 2 VT ORGEIIEE T, 5 AD 11 A £ THW
ZC12AND A HETHREFRL ST D,

AT OAFEFPFEEIEIRIT 28 FEC, FEARMIZIERM 218 U ClEX < . A FHKIRIL 25 D 30 FE &
o TND, RTITIT4APERBELS, BROREXIEN 39 FEIZET L2 bbb D, £72. 12 AN
KHELS, 12 HOKDOV S 1 AWRIICHT TORET16 A TS Z End D,

#6-1 A—F I UHICBIT 5 AREHRIE

HAL . C
& 2007 2008 2009 2010 2011 2012 2013
e R 28.2 27.9 28.1 28.6 28.1 28.6 28.4
1 H 27.3 27.2 25.9 27.3 26.9 27.6 27.3
2 A 27.2 27.3 21.7 28.4 27.6 28.2 29.0
3 A 28.8 28.2 29.3 29.4 28.3 29.5 29.3
4 A 30.1 29.5 29.4 30.3 29.1 29.3 30.4
5H 28.9 28.2 28.5 31.3 29.5 29.2 29.8
6 H 28.7 28.6 29.2 29.3 28.5 28.7 28.9
TH 21.7 28.3 28.0 28.3 27.9 28.3 28.1
8 A 27.7 21.7 28.6 27.9 28.4 29.1 28.3
9 A 27.7 21.7 27.6 28.6 28.1 27.5 27.6
10 A 27.5 28.0 21.7 27.5 28.1 28.2 21.7
11 A 26.9 27.2 28.4 27.2 28.1 28.8 28.1
12 A 27.6 26.9 275 27.4 27.2 29.1 26.6

Hi#: HCMC Statistical Yearbook, 2013 (HCMC Statistics Office, 2014).
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RE(°C)
34
32 2007
20 < \L ——2008
> e 2009
28— s
b & \‘ — 2010
26 | e 2011
24 2012
2013
22
20

1B 2R 38 4B 5B 6HA 7R 8RA 98 10RA 118 128

B16-1 A—F I UHICEIT 5 A MFEHRIE

AT OFERPEEI K &3 1,940mm T AEMOMK BT 150 Hv5 160 HELE L 72> T\ 5,
PRI EDR 90%1L 5 AD 11 ADRZFIZEFR L TWb, AMBEKEN KD Z WA T 330mm H»
5 400mm BREOBEKNH D~ T, P VATIE Imm U F &> T 5,

#6-2 R"—F I UHICBIT BB HESBARE

HAL mm
E2 2007 2008 2009 2010 2011 2012 2013
£H 2,340.2 1,813.1 1,979.9 2,016.2 1,953.8 1,883.0 1,980.5
1A 0.4 9.5 0.3 23.0 9.4 18.0 38.1
2 A - 15 21.4 - - 68.7 0.1
3 A 59.3 58.9 57.8 3.9 40.3 36.4 10.1
4 A 1.7 127.0 187.0 9.9 181.9 144.4 18.3
5H 327.9 246.9 318.5 8.8 124.4 72.2 196.8
6 H 188.8 147.2 83.2 160.0 213.1 270.6 173.3
7H 414.3 331.2 223.0 294.3 281.5 200.4 175.8
8 A 301.0 297.8 323.9 400.6 244.4 113.4 260.7
9 A 495.4 202.6 325.1 373.7 232.1 407.9 411.2
10 A 391.2 165.6 249.0 321.8 232.6 434.4 407.4
11 H 147.1 167.1 141.2 379.9 321.1 91.2 257.4
12 H 7.1 57.8 49.5 40.3 73.0 25.4 31.3

Hili: HCMC Statistical Yearbook, 2013 (HCMC Statistics Office, 2014).
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P /K £ (mm)
600
500 e 2007
400 — 2008
e 2009
300 2010
s 2011
200
%)l —
100 \I/ v 2013
o L S =

1A 28 38 48 58 68 78 88 9A 108 118 128

B6-2 A —F I HiCIT 5 A MEEEAKE

A OERBPESRE L 74% 7026 T7% T, b A BESREE S W H 135 85%. i b H [ 410 BE
PMEWA IR 67% & 72> TN 5,

#6-3 F—F I UHICRIT DA B E

BT ¢ %
3 2007 2008 2009 2010 2011 2012 2013

LR A 76 77 76 74 75 73 74
1A 69 71 70 71 70 68 68
2 1 68 69 73 70 68 69 61
3 H 71 71 71 68 67 67 68
4 H 69 73 76 70 70 74 69
51 80 81 81 70 75 74 75
6 A 80 78 77 76 77 77 79
7H 83 79 79 79 79 77 80
8 H 82 83 80 80 80 75 80
9 H 83 83 83 76 81 82 82
10 H 82 81 80 79 80 76 81
111 76 79 73 80 77 74 76
12 72 73 74 73 70 67 72

Hi#h: HCMC Statistical Yearbook, 2013 (HCMC Statistics Office, 2014).
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R (%)
100
90
80 ——2007
70 w = X 2008
60 2009
50 2010
40 2011
30 e 2012
20 2013
10
0

1A 2R 3R 48 5A 6RA 7R 8A 9A 10R 118 128

B16-3 A —F I TS 5 A M E

4) HPR
AKTi Tan Son Hoa BLHIFTIZ 31T 2 H ¥ B BREFR X, 167 BRI 5 173 BRI & 72> T 5,

#6-4 H—F I UHICBT DA BT HREH

BT B
F 2008 2009 2010 2011

£/ 1,989.6 2,003.0 2.073.7 1,892.9
14 156.3 174.4 157.1 120.1
2 A 135.6 168.1 2453 188.9
3 A 216.7 236.9 239.6 157.8
4 j 188.3 186.7 240.8 187.0
5 H 165.7 155.9 210.4 165.0
6 1 172.8 191.6 177.0 163.6
7H 218.7 149.2 150.0 162.6
8 H 161.0 155.7 141.2 198.1
9 H 142.6 116.9 155.2 144.8
10 H 152.4 132.3 102.7 154.3
11 H 145.4 147.7 130.6 141.0
12 j 134.1 187.6 123.8 109.7

Hi#i: Ho Chi Minh Statistical yearbook, 2011

(3)  FhmHiHL o> B ZRIR L

1) HiE - H'E

Phuoc Hiep %5513, #Kk13 0.1m 725 0.5m BEDILEHE-S 2 HE TH Y | JEHIT A 7B,
K. =BV KR OBIAREDENE S T DH, 2008 4F1Z Bach Khoa Consulting J.S Company
23T > 72 Phuoc Hiep #5335 DR — Y » VB OREIC L 5 & REITRIEE RS T N a2 0~1 &
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HAERKIITH Y . 77 MEROE, LV FEMARHENSE L 2D PR HIALLERH D L
Bbns,

2) e

Phuoc Hiep 5335038 278 —F I U ifid 7 FTHIXIL, FREICIEWEV £ A — U &fE THM %18
CTEIRTHY, MELEFCINTEY, METRBEE5 Hnb 11 B, Fidkk k% 12
HNBIHEE L HETLR-oTND,

3) HIRIUK, KgAK

MR, BT R RV WNFICE L 25, KR, HEDND 156~40m O & Z AIZBHIS
TW5, faAk, HEKIZOWTIX, Tay cal i), 15 1, 16 @, 17 #E#, 18ERAH D, Zi
5%, Phuoc Hiep #L5335721F T 722 < JEAHIBOFEHEK HH - T 5,

Hig : JICA FRA R

[X6-4 Phuoc Hiep XL533%

(4)  BRELEHHIAE R
Phuoc Hiep {538 DA A > M THTF o e BERIIERE RICOW IR D LB D ThH D,
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Hih : JICA FHAE 1B

KK1
KK2
KK3
KK4
KK5
KK6
KK7
KK8
KK9
KK10

NM1
NM2
NM3
NM4
NM5
NM6
NM7
NMS8
NM9

[X6-5 BREEFHEI D FE MK

B (PPP 1 > 7 T H¥)

Thay Cai HEIZi-> T HEIIALE T HENZH NO3 725 1km (X722 40725577
16 iR - T AETEICALE 3 S S H NO3 75 500m [d 724723507

15 2R - T ALHICHLE 3 2 AL NOS 206 500m (72 V7= 557
Thay Cai [TV > T PICALE T 2 HSZH# NO3 706 1km (72724550
17 W - C ALPEALE 2 HENH NO3 705 1.5km (372723577

15 JEIZH > T RITHLET DN NO3 205 500m (X722 7285

PENTHE NO3
HENT HE NO2 O BE S
CITENCO
CITENCO AL —3 g b—A

AT

15 ] THINZYS No.3 7D DK & 32T 2 s/ 1km RIS BERL 72355 T

15 JE ] CTHLSI Y No.3 DK &5 1T 5 i

15 J#{A[ T CITENCO DOMLE 7~ & T ARERLK A 52 1) 5 His

16 ] THIN S No.3 Dk & 52 1T 5 i

16 i&E{i] T CITENCO DOUEHEOEE, FAET D15KEZ =T 5 HiA
Thay Cai i T 15 i#{f] & Thay Cai iE{F D& iR

Thay Cai i#i7] C 16 i#E{i] & Thay Cai #Ei] D5 AL

Thay Cai {7 T 15 i#E{# & Thay Cai EW DEFAA D 1km T ik
Thay Cai i#{i] C 16 j#E{#] & Thay Cai J#E{ OAFEA D 1km i

6-8

\ZBEN T2 ET
(ZBfEN 7= ST



N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

1) —f%EBREE
—EBREEDIRIICONTIL, U TDEEY THDH, UWSENOKIRIL 29.3Ch 5 30.1CTH Y |
ST 75%7° 6 81%. JAEIL 0.8~3.0m/MTh 77, WHBEOBEIZHHNEZE LD TH 5,

#6-5 —fRBRELDORERR

Measurement position Temperature (°C) | Humidity (%) Wind speed (m/s)
Position KK, 29.3 78 23+238
Position KK, 29.5 75 0.8+13
Position KK3 29.5 77 1.1+24
Position KK, 30.1 80 16+138
Position KKs 30.0 75 12+22
Position KKg 29.7 78 15+28
Position KK7 30.0 81 24+3.0
Position KKg 29.0 80 23+238
Position KKy 29.7 78 22+29
Position KKy 29.3 78 12+17

HiB - PRI AR R

2) B&F
BEOREORRIILLTOLEY THhd, £ ToOHET [QCVN 26:2010/BTNMT — National
Technical Regulation on Noise] TED LN HfE%E 7 U7 LTz,

#6-6 BEORIERSE

WAL KFERLT v EB=T 2O T, EmUVMENIE S -,

Measurement position Noise (dBA) Measurement position Noise (dBA)
Position KK 51.6 +59.8 | Position KKg 49,1 +51.2
Position KK, 49.3 +56.6 | Position KK7 56.7 = 62.7
Position KK3 52.2 +54.5 | Position KKg 55.8 +61.3
Position KK4 55.7 +60.3 | Position KKg 46.3 +50.9
Position KKs5 48.8 +52.6 | Position KK1g 49,2 +53.8

QCVN 26:2010/BTNMT 70 QCVN 26:2010/BTNMT 70
ML PRI AR R
3) K&
REDOHERRITLLTDO LB ThDH, CITENCO D& ALs 5t HENDHY | EEE I

{7k 32 OfEIX. 4 7> C National Technical Regulation on some toxic substances in ambient
air (QCVN 06:2009/BTNMT) D1 % 4 —/3— L T /=, %2 KK7 (CIETNCO O &L 5535 T

H OIS 3) DOJRIERA > b OfEDS, FEH I
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21 sanitation standards, 05 principles and 07 parameters of labor sanitation(Decision No.

3733/2002/QD-BYT) D (21 & L TV /=,

0.06

0.05

0.03

oosjo—a—s—u » e & u

mg/m3

0.01

0.02 L

o

0

& @&

L)
& &

S EL

Vi trimau

—o—H25

—a— QCVN

BTNMT

06:2009

Higi : FEZRER AT A
X6-6 RKROBERR (HitfLkHR)

7 =T OFfEiL, 3 2°F7 T National Technical Regulation on some toxic substances in ambient

air (QCVN 06:2009/BTNMT) DA & A —/3— L T /=,

bk & FkR. KK7 ORERA > Ol

2, mWEZRLTWS, 7272, 255 % Promulgation of 21 sanitation standards, 05 principles
and 07 parameters of labor sanitation(Decision No. 3733/2002/QD-BYT) D IZ 115 & L Tu 7=,

06
)
05 5
2 04 ;
S 03 7 -
E g2 —I—-I—l—l—l—l—l—'—
0.1 je==N= /
: ~—
0 T T L] T T T T
S G L R I T
SELELLEES

Vi tri ldy m au

—e— NH3
(mg/m3)

—s— QCVN
06:2009
BTNMT

HBL - BRI A R
X6-7 RRDHAEFRR (T7E=7)
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Position Dust SO, NO; cO H,S NH3 CH,
(mg/m®) | (mg/m?) | (mg/m®) | (mg/m?) | (mg/m?) | (mg/m?) | (mg/m®)
KK; 0.07 0.15 0.02 0.14 0.022 0.11 3.05
KK; 0,03 0.12 0.03 0.22 0.019 0.13 4.15
KKj3 0.04 0.08 0.04 0.33 0.031 0.10 5.05
KKy 0.02 0.04 0.01 0.22 0.020 0.12 3.56
KKs 0.02 0.07 0.02 0.23 0.04 0.05 3.33
KKsg 0.05 0.05 0.03 0.25 0.055 0.08 4.23
KKy 0.03 0.05 0.05 0.25 0.16 0.82 9.20
KKg 0.02 0.08 0.02 0.31 0.062 0.33 18.15
KKg 0.05 0.13 0.04 0.12 0.045 0.56 10.12
KKio 0.02 0.04 0.01 0.18 0.025 0.18 13.43
QCVN
0.3 0.35 0.2 30 - - -
05:2013/BTNMT
QCVN
- - - - 0.042 0.2 -
06:2009/BTNMT
TCVSLD
8 5 5 20 10 17 -
3733/2002/QP-BYT

HL - FFRER AR R

4) K

KIGKDREMRIZIUT DO LEY ThH 5, HIHERE

AR

%3278 2 )77 C National Technical Regulation

on surface water quality(QCVN 08:2008/BTNMT) D F# % 4 — " — L7z, 7=, £ TOHEIERA
k< Fe ™17 National Technical Regulation on surface water quality(QCVN 08:2008/BTNMT)
DM F—"—L T D, ok, HARDHYKEEDREMEIESE A 8L 10mg/l TH Y, ZOMEITT
RCOEFTHHZ7 VT LTND,

#6-8 RIBAKDOYEREFR

QCVN
Parameter | Unit | NM1 [ NM2 | NM3 | NM4 | NM5 | NM6 | NM7 | NM8 | NM9 08:2008/
BTNMT,
Level B1
pH - 61 | 65 | 63 | 65 | 652|623 | 61 | 63 | 698 | 55+9

COD mgO,/l | 20 27 29 22 26 29 29 27 25 30

BOD mgO,/I 8 11 14 11 12 12 11 10 10 15
SS mg/l 8 12 32 28 32 22 34 10 20 50
DO mgO,/l | 4.0 4.2 4.4 4.0 4.7 4.4 4.9 4.2 4.6 >4

N-NH; mg/l 008 | 011 | 044 | 035 | 021 | 04 | 0.12 | 0.22 | 0.09 0.5

N-NO3 mg/l 1.43 | 1.63 34 | 245 | 255 | 3.82 | 1.63 | 1.78 | 0.98 10

N-NO; mg/l |0.018 | 0.035 | 0.06 | 0.04 | 0.04 | 0.05 | 0.037 | 0.038 | 0.017 0.04

PO* mg/l |0.101 | 0.152 | 0.178 | 0.148 | 0.112 | 0.152 | 0.108 | 0.18 | 0.21 0.3

Oil &

Grease mg/l 0.04 | 0.05 | 0.06 | 0.04 | 0.08 | 0.08 | 0.05 | 0.03 | 0.02 0.1
Cu mg/l | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH 0.5
Cd mg/l | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH 0.01
Pb mg/l | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH 0.05
Fe mg/l 213 | 2,85 | 322 | 235 | 334 | 3,16 | 355 | 459 | 411 15

Coliform zl)z:/l 1.100 | 3.500 | 5.300 | 1.200 | 1.500 | 4.000 | 1.200 | 2.400 | 1.500 7,500

HL - FFRRE A R
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5) #i Rk
HTFKOBPEFERIZLLTO L BY THS, CITENCO OIS 8 & [RIHINIALY 557 6 I
500m OEFTCHIE SN TWD, 2. #HTFAKIL 80m OFETE T LERENTZLDTH S,

#6-9 HI T AKDREERR

Parameter Unit NN1 NN2 QCVN 09:2008/BTNMT

pH - 6.84 6.79 55-8.5
TDS mg/l 181 533 1500
cr mg/l 40.6 315 250

F mg/I 0.02 0.01 1
N-NOj3 mg/l 1.12 1.83 15
SO,> mg/I 0.13 0.11 400
Cu mg/l 0.022 0.019 1.0
Mn mg/I KPH 0.45 0.5
Cd mg/I KPH KPH 0.005
Pb mg/l KPH KPH 0.01
Fe mg/l KPH KPH 5
As mg/l KPH KPH 0.05
Coliform MPN/100ml 3,6 3 3

L FFRRERARE R

(5) ‘EHER

1) KA AERER
O W77 v
SHTORER, 7 V. HeOREY ., B, X R ATHEY, ARABEROSEOL &
ARF48FEIC ED | FEFICEETHY . FLHMEE AT,
@ &mrors v
ST OFER, 7T o7 Pk, BICU LV, SV aE, HEE, I TV SAER
B SN, HMBFEH L DRV LD Thole, ZOIBLUAT VD ) —7 ) U ZAFRITEHED
BTHEREINT)NTELBRHIENDE DO THLN, PHOLBR S TND Z Enb | I
R TN ELDEEZ LD,
2) B bARER
@ fEta
7 4 =)V RIA&IZ L % & Phuoc Hiep AN O EFHORMIZEIZ 2N T T ) X8,
XX, Vavlby, ERRENFE LR,
@ PE B
74—V FREICL D &, BICERNLRAY = EOBABH NN S, B LV RS
WNZRW T NI LTz,
@ KETY
KA OFEIE & BIZIEF L2 NbOTHoT-, TICRETREOAMMEANRN ST,
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6.2 BEZEREICONT

(1) BREZEFNAD FHE

NI FLTIHLU T OFREE IR BEHENTON O BLEN D D,

D A7 w71 LERERCHMSITEZED 5
Tulxl MEEZDORY O TUNDOBEREDEDX—AT7 A 7Y
YL, eyl NOIEBICEDA T %, T u vl NMEFTO BRI KOS
HIREHE DRI A TS D,

2) A7 v 7 2 BREMERAELFR—N (FK) OFERK
K77 MERE., VAR— FE2EH LGOS [ICED, YRNLEERHIVUI LR
— MIKMT H0E RN H S,

3) A7 v 73 FFERAEMIC LAR— R AR

BERERA L AR — N A FFRR A A AT O MR T 5, R A 21T O MRRIE T m v

17k®¢ﬁ%ﬁ@_mbf&méhé

4) A7 w74 FFRWHMMICTT LB AT

5) A7 v 75 AR D = A v MIHEES S REEEMA LR — FOBEETT D

Flo, BEREMNENK T LIRS, 77 MBI, BB CEHNRREE =42 )
TIRROBIND,

(2 NRFLOHA KT AL JICAHA KT 4 DER

BIERERHEICEHT AN T LD HA RT 4 2 No.26/2011/TT-BTNMT) & JICA DHA KT A4 >
(OP4.01 AnnexB)DZ=EFIILI T DO LB TH 5,

#6-10 A MAET A} 747(No. 26/2011/TT-BTNMT) & JICAL [} 747(OP 4.01 Annex B) ™ LL#k

Circular No0.26/2011(Guideline for Strategic
Environmental Assessment, Environmental Impact
Assessment and Environmental Protection
Commitments)

World Bank (OP4.01, Annex B) (JICA
Guideline on Environmental and Social
Consideration)

Executive Summary: Concisely discusses | Summary of the EIA report
significant findings and recommended actions.

Policy, legal, and administrative framework: | PREFACE
Discusses the policy, legal, and administrative | 1. Origin of the project

framework within which the EIA is carried - Investment necessity

out. Explains the environmental - Appropriate authority for Investment project
requirements of any cofinanciers. Identifies approval

relevant international environmental | 2. Legal And technical basis for preparing the EIA report
agreements to which the country is a party. - Basis of the EIA report

- Legal basis of the Project

- Available data sources from the investor
3. Method of preparing the EIA report
4. Organization for EIA preparation
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World Bank (OP4.01, Annex B) (JICA
Guideline on Environmental and Social
Consideration)

Circular No.26/2011(Guideline for Strategic
Environmental Assessment, Environmental Impact
Assessment and Environmental Protection
Commitments)

- Organization for EIA preparation
- Organizations and members

Project Description: Concisely describe the
proposed project and its geographic, ecological,
social, and temporal context, including any
offsite investments that may be required (e.g.,

dedicated pipelines, access roads, power
plants, water supply, housing, and raw
material and product storage facilities).

Indicates the need for any resettlement plan or
indigenous  peoples development plan.
Normally includes a map showing the project
site and the project's area of influence.

CHAPTER 1: BRIEF DESCRIPTION OF PROJECT
1.1. Project’s name
1.2. Project’s owner
1.3. Project’s location
- Geographic location
- The relationship between the project’s area and
adjacent objects
- The relationship between the project’s area with local
traffic system
1.4. Project’s main contents
1.4.1. Project’s objective
1.4.2. Number and scale of construction works of the
Project
1.4.3. Construction method for Project’s construction
work items
1.4.4. Technology of production
1.4.5. List of machine and equipment
1.4.6. Demand for raw materials, fuel and Project’s
product
1.4.7. The project’s implementation progress
1.4.8. Investment capital
1.4.9. Project management and performance

Baseline Data: Assesses the dimensions of the
study area and describes relevant physical,
biological, and socioeconomic conditions,
including any changes anticipated before the
project commences. Also takes into account
current and proposed development activities
within the project area but not directly
connected to the project. Data should be
relevant to decisions about project location,
design, operation, or mitigatory measures. The
section indicates the accuracy, reliability, and
sources of the data.

CHAPTER 2 BASELINE NATURAL,
ENVIRONMENTAL AND SOCIO-ECONOMIC
CONDITIONS

2.1. Geography location
2.1.1. Geographic, topographic, geological conditions
2.1.2. Meteorological condition
2.1.8. Hydrological condition
2.1.8. Baseline natural environmental status
2.1.4. Status of biological resources
2.2. Socio-economic conditions
2.2.1. Economic condition
2.2.2. Social condition

Environmental Impacts: Predicts and assesses
the project's likely positive and negative
impacts, in quantitative terms to the extent
possible. Identifies mitigation measures and
any residual negative impacts that cannot be
mitigated. Explores opportunities for
environmental enhancement. Identifies and
estimates the extent and quality of available
data, key data gaps, and uncertainties
associated with predictions, and specifies
topics that do not require further attention.

CHAPTER 3 ENVIRONMENTAL
ASSESSMENT
3.1. Impact assessment
3.1.1. Preparation phase
3.1.2. Construction and equipment installation phase
3.1.8. Operation phase
3.1.4. Other phases
3.1.5. Impacts from risk and breakdown
3.2. Comments on detailed contents and reliability of
assessment
3.2.1. Assessment of Impacts involved in waste
3.2.2. Assessment of impacts uninvolved in waste
3.2.8. Assessment of environmental risk and
breakdown

IMPACT
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World Bank (OP4.01, Annex B) (JICA
Guideline on Environmental and Social
Consideration)

Circular No.26/2011(Guideline for Strategic
Environmental Assessment, Environmental Impact
Assessment and Environmental Protection

Commitments)
Analysis of Alternatives: Systematically | CHAPTER 4: MITIGATION MEASURE FOR
compares feasible alternatives to the proposed | NEGATIVE IMPACTS, ENVIRONMENTAL

project  site, technology, design, and
operation--including the "without project"
situation--in  terms of their potential

environmental impacts; the feasibility of
mitigating these impacts; their capital and
recurrent costs; their suitability under local
conditions; and their institutional, training,
and monitoring requirements. For each of the
alternatives, quantifies the environmental
impacts to the extent possible, and attaches
economic values where feasible. States the
basis for selecting the particular project design
proposed and justifies recommended emission
levels and approaches to pollution prevention
and abatement.

BREAKDOWN PREVENTION AND RESPONSE
PROCEDURE
4.1 Mitigation measure for negative impacts,
4.1.1. Preparation phase
4.1.2. Construction and equipment installation phase
4.1.3. Operation phase
4.1.4. Other phase
4.2. Prevention and response measures for risk and
breakdown
4.2.1. Preparation phase
4.2.2. Construction and equipment installation phase
4.2.3. Operation phase

Environmental Management Plan: Covers
mitigation  measures, monitoring, and
institutional strengthening; see outline in OP
4.01, Annex C.

CHAPTER 5. ENVIRONMENTAL MANAGEMENT
AND
MONITORING

5.1. Environmental management program
5.2. Environmental monitoring program
5.2.1. Construction phase
5.2.2. Operation phase

N/A CHAPTER 6: COMMUNITY CONSULTATION
6.1. Reviews Commune-level People's Committees.
6.2. Opinion Community Representatives (if any).
6.3. Reviews Institution Directly Affected By the project
(if any).
6.4. Review Reporting Agency Approval Of
environmental impact assessment construction projects
in infrastructure production, business, and service focus
(if any).
6.5. Feedback And commitment to the project owner for
suggestions, recommendations and requests for the
agencies and organizations were consulted.

N/A CHAPTER 7: CONCLUSION, RECOMMENDATION

AND COMMITMENT
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Guideline on Environmental and Social
Consideration)

Circular No.26/2011(Guideline for Strategic
Environmental Assessment, Environmental Impact
Assessment and Environmental Protection
Commitments)

Appendix

(i) List of EA report preparers — individuals
and organizations.

(ii)References written materials both
published and unpublished, used in study
preparation.

(iii) Record of interagency and consultation
meetings, including  consultations  for
obtaining the informed views of the affected
people and local nongovernmental
organizations (NGOs). The record specifies any
means other than consultations (e.g., surveys)
that were used to obtain the views of affected
groups and local NGOs.

(iv)Tables presenting the relevant data
referred to or summarized in the main text.
(v)List of associated reports (e.g., resettlement
plan orindigenous peoples development plan).

Appendix
- Copies of legal documents relevant to project.

- Diagrams (drawings, maps) relevant to project but

not yet be presented in EIA report.

- Analysis result papers of environmental parameters
(air, noise, water, soil, sediment, bio-resources...) with
signature, name, title of Head of analysis agency and

stamps.
-  Copies of documents relating to
consultation and sociology questionnaires (if any).
- Pictures of project site (if any).
- Other relevant documents Gf any).
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A+/-: Significant positive/negative impact is expected.

B+/-: Positive/negative impact is expected to some extent.

C+/-: Extent of positive/negative impact is unknown. (A further examination is needed, and the impact could be
clarified as the study progresses)

D: No impact is expected.
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IRASHR T 2

B RA B THE & D BRI & A UL R IR T,
#8-4 U RFUENLHEH I NDREEMORIEHE (2010£5H%E)

BN . h/H
FBEREREY HEREEY
e i PEZ B oz ¥ ER 2z &t
T BEY EEY Y Y
FER 947.0 883.0 47 1,834.7 169.0 1.2 170.2 2,004.9
AR Z 284.1 510.6 1.3 796.0 1411 1.0 142.1 938.1
R & 662.9 372.4 35 1,038.7 27.9 0.2 28.1 1,066.8
gi * 710.0 264.9 43 979.2 25.4 1.1 26.4 1,005.7
BAAL 568.0 264.9 43 837.2 - 837.2
IR AP 71.0 71.0 - 71.0
JEHNFE 71.0 71.0 25.4 1.1 26.4 97.4
Bl{LE 618.1 618.1 143.7 143.7 761.8

Hi i JICA A& IVERK

4) Ry FAE OB

R A B CRAETDBEEDREIL 2,698.0 2 /HT, 2055, & IAHM2R 1,361.0 h/H, FE
SEREFEM N 1,331.0 b /B GEEEREIEY 1 1,206.0 b /B, AEFEFEY : 125.0 ho/H) | EREE
TN 6.0 h/H GEEEFEEY : 4.5 N/H, BEREY 1.5 h/H) LleoTna,

T ZACB L TiE, BAERD 86.4%I12H7-2 1,176.0 b /ANIESIL, ZDHH, 606 k)
A D EAAL S ST D, FEEFEIEWICE LTI, IEAEEEREEMITITE A ENESEENLS S L
IHERLAF STV D, EREIEWICE L ik, JEAEFEED R O ERIEY & bICIUERN
100% & 72> TRV, HEEBEFEEMIL 15 b/ BREALE I TV D,

R A A CHRN S 2 e B4 LI FIRT,

#8-5 NI AEADPLHH SN DREFEVORIEHE (2012471%)

HAL : h/H
FEEREED HEREFEY
et i EEZ 3 2z B E& 2z aft
ZH BEEY FEEY il FEEY FEEY =
RAER 1,361.0 1,206.0 45 25715 125.0 1.5 126.5 2,698.0
AMRR T 408.3 697.4 1.2 1,106.9 104.3 1.3 105.6 1,212.6
TR Z 952.7 508.6 33 1,464.6 20.6 0.2 20.9 1,485.4
gi * 1,176.0 1,206.0 45 2,386.5 106.4 15 107.9 2,494.4
A 606.0 361.8 45 972.3 - 972.3
JERLPH - 15 15 15
Bl{LE 844.2 844.2 - 844.2

Hi i JICA A& IVERK
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5)

YT T B O OB

N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

NRYT T B ETRATHEIEYREIT1,679.1 F/H T, 2055 #idi 240 742.0 b /H,
PESEBEIEWN 934.7T N 1H GEAEREEY : 726.3 N /H, AHEFEEY 2084 M /H) | EREE
FES 2.4 NI GEAEEREIREY : 1.8 N /B, BERFEY : 0.6 h/H) E72oTn5,

R A LT, BAERD 77.0%128H7-5 571.3 b /HBNNE S, EENRELS ST
WD, EEFEIEYCE L T, A EEEREENITIT E A ENEEENAS S L IFERLAE SN
TW5, EREFEWICEL T, FAFHEED R OAERTEY & b IDNERNMTIT 100% L 2> T
V. HEERBEEML0.6 b /ANEHLE SN TN,

NYT T B R THEH SN D FEFEY &L DL FIORT,

#8-6 NV T T U EUANLHH I NS EEYOKRIEHE (2013FEHE)

6) FEEWHEHER ONBEREOE L0
77 B KROEDOTE N DHE S5 BB OFHET 13 16,623.1 F/HT, ZDHH, 1
YT UAOHENEIX 2,241.1 F/H, A—F I UTHOHEHEN 8,000 F/H, B XA UEOHEH
B8 2,004.9 FU/H, R AADOPEHEN 2,698.0 b /H, N T T2 7AOPEHE 1,679.1
MR EZRS>TND,
A EFEIY) OKPEH BT 15,5935 N /H T, 2D H b, #iii ZAOPEH 81X 9,843.4 K /H.
PEEFETE O A 5,728.3 N /B, ERFETEMOPELEN 218 NU/H &> T D, £, A
EREIEY OMYEH X 1,0296 F/HT, 205 L, EEREEWOYEHEN 1,0224 ~/H, EHEE
FEYOPEHEN 7.2 /A Lo T D,
77 R OEDOTE D HHEH S D BEEEY O e &% DL FISR T,

K87 u T ERVEDOTE LY S 2 B ORI &

BN . h/H
FRERTED HERED
e i 3 E oz ¥ E a5 aft
ZH BEY EEY i Y Y i

RAER 742.0 726.3 1.8 1,470.1 208.4 0.6 209.0 1,679.1
AR Z 222.6 420.0 0.5 643.1 174.0 0.5 1745 817.6
AR Z A 519.4 306.3 1.3 827.0 34.4 0.1 345 861.5
SR + 571.3 726.3 1.4 1,299.0 208.4 0.6 209.0 1,508.0
gk

R 571.3 676.0 1.4 1,248.7 1,248.7
JEHITE 0.6 0.6 0.6
BR{LE 50.3 50.3 50.3
HIBL : JICA FHA MR

HAL: /B
. HEEREED AEREY 23t
HHZH | EEREY | BEREED A EXREEY | BREEY i
A—F I 5,694.4 1,976.0 10.2 7,680.6 316.0 34 3194 8,000.0
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N T AT R AP F S

TN EB(PPP 1 > 7 T FHH)

HEAR

T A EREY AEREED 2t

MHZH | EEEEY | BEREED i EEEREEY | BEREEY 7f

B RA 947.0 883.0 47| 18347 169.0 12| 1702 2,004.9
Ry A4 1,361.0 1,206.0 45| 25715 125.0 15| 1265 2,698.0
SRz 1,099.0 937.0 06| 20366 204.0 05| 2045 2,241.1
fé VTTe A 742.0 726.3 18| 14701 208.4 06| 209.0 1,679.1
&t 9,843.4 57283 218 | 155935 1,022.4 72| 1,0296 | 16,623.1

High  JICA A RIERL

27 A K OVED O T - SEl S S FREEY O EIX 13,113.1 > /H T,

51,0057 ~/H,
f/B E72o> TV A,

FEHEFEIEY O EIL 12,2458 > /H T,

T ORYEH 1L 867.2 F /A T,
HEHHEMN 71 hr /B 2o TWNVA,
027 B R OVED OHiE TIUNEE - TEE SNSRI OMEZ L FICRT,

Kot AEOYHE)N 24944 F 2 /H

ORI RSN =
VT B OPEHEIL1,633.0 Fu/H, A—F 2 UHOPEHEN 6,472.0 F/H, B XA E O

#8-8 T AERVEADHE TINE - B SH 2 REEMOKRIEHLE

NRYT T2 o8 0PEHER 1,508.0

ZDHb, HH T AHAOPEHEILX 8,809.2 R /H, FEE
BEFEM O &S 2,200.7 b /B, EEBEEYOJEHEN 210 N /H E7Z2>TWD, £72. AERE

ZDOL, PEEEFEVOITEN 8602 N /H, EREEYO

BAL . ~U/H
T, HEEREYD FEREY o
HHiZH | EEREEY | BEREED 7t EXREEY | EREEY 7t

A—F I 5,549.6 592.8 10.2 6,152.6 316.0 3.4 319.4 6,472.0
vy XA 710.0 264.9 4.3 979.2 254 11 26.4 1,005.7
Ko A4 1,176.0 1,206.0 45 2,386.5 106.4 15 107.9 2,494.4
=N aVE 802.3 625.7 0.6 1,428.5 204.0 0.5 204.5 1,633.0
;éfu TIYEE 571.3 726.3 14 1,299.0 208.4 0.6 209.0 1,508.0

&Et 8,809.2 2,209.7 21.0 | 12,2458 860.2 7.1 867.2 13,113.1

i JICA A IVER

(2) BEFEM DK

B XA A DETEPERFEFEN DA TR R 2~ — R

Fa ) —%LLNIoRT,

BEZE DR EVE 2GR Lz, BEFEM O

BURA N A E CTREEBERM OMBRE 1T > T D MEITZ < 20, BV XA A DB Dk
1T, TR OMEERN R H < SIS
bHZLmb, RTFT—F 2 RENBRETF LT D,

Y EV/EN
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N T AT R AP F S

B (PPP 1 > 7 5 H¥)
AR 2
#8-9 EEMOMBEE v Y —
=1 1 1kg %7- 9 D
No. Ak a(i)% (iii) %f:?‘l; ?k:al?
1 HREEM, FA m 5.28 7,835.2 413.7
2 HEK L5 e 0.49 500.0 2.4
3 TLLF 0.86 6,051.1 51.9
4 BeR—)L fliik 15.40 3,894.0 599.9
5 Bz I OVFEFE Bz B iy 1.38 4,167.5 57.4
6 AP, BHELT, BV, K 16.57 2,880.0 477.2
7 LT 0.20 12,166.4 24.6
8 BESTAF 0.12 7,788.0 9.0
9 HIBREDAVEL (B dh, 3E) 245 2,220.0 545
10 | FREERBEIEY 36.71 2,220.0 815.0
11 | Z7U—2 0.24 6,135.4 15.0
12 | Ao 0.45 9,481.9 423
13 | EA VY >, B 0.07 9,255.0 6.5
14 | BAFr—L 6.72 6,000.0 403.3
15 | Zofh 13.06 3,500.0 457.1
=k 100.00 - 3,429.7
it : JICA FRA R FERR
(3) &= Wy AL R HAAM
B ERIEM IS BT D B AN 2 UL IR T,
F#8-10 FEEMINIHHEMO—E&
; Hiff
No. SLER 5k (VND/kg) 3
1 SONADEZI SERVICE JOINT STOCK COMPANY
1.1 HEEREY
1.2. AEREED
- RRTHERR,
Sl g& iégif@ SO00-18500 ) o s v 2 BRI ORI £ > < 7
122 |5 5.500 _ 18,500 NEGHT LT a X NRTEDTZDOEREL T2,
1.23. | Wb EM PR T B 7,000 — 21,000
2 TIEN TAI CO. LTD.
2.1. HEEREY
2.1.1. R EM NI C 3,500 HAEGE
2.1.2. HEAN 6,000 QST R
2.2 AEREED

8-8




N T AT R AP F S

TN EB(PPP 1 > 7 T FHH)
HRAEIR
, Hiff
No. LR 5 1 (VND/kg) -k
2.2.1. B 6,500 — 35,000 | EA-OMRRICIS U CHAMIT R 72 5,
2.2.2. B 22 IR 9,000 - 35,000 | AACHEIRICHE U CHIZ R 5,
2.2.3. R Z LR EWE A SR OV 6,000
2.2.4. B LS ROMAE ) S R AL B 3.000 — 5.000 By MERIE U CHAf I R D,
3 DAI LAM SON CO. LTD.
Bl U A 2L 1000~ 1500 | sy obEkIC IS U HAIE R 5
4 DONG NAI URBAN ENVIRONMENT SERVICES COMPANY LIMITED
41 BEH - ERBEFEYEINE « WETX 57V —T D,
- BESEW IS AR £ COBEREC S U CH ML 72 5,
41.1, =R BEFEY) 12,279 — 13,944
41.2. IR BESE LIS 30,399 — 32,063
5 HOLCIM VIETNAM CO. LTD.
5.1 ALV RFL BT MERITIS U C s i s B e %
5.11. | - BEEBEIEY ~6,000
5.1.2. - WRIRBEFED ~6,600
6 MOI TRUONG XANH VN JOINT STOCK COMPANY
6.1. e 5,500 — 8,000 R rROMER I IS U C AR B R D,
6.2. {65 e OV B AL B 6,000 — 7,000
6.3. Y —=ZDY YA 7 3,000 — 4,000
6.4. B4 22 2 R 6,000 — 11,000
7 THANH LAP ENVIRONMENT PROCESSING TRADE CO., LTD.
7.1. BEH) 6,000
7.2. [E A% 2 T R 3,000
7.3. R 7 LB EMBEMESROTE 1,500
7.4, Y —=ZADY YA T 1,500
7.5. (b5 Je O BRALER 1,000
7.6. ft > H Akt 5,000
8 SAO VIET ENVIRONMENTAL JOINT-STOCK COMPANY
8.1. FEERF 2,000
8.2. BE. PRV JE 2,000
8.3. FEEh 5 FE 4,000
8.4, BEWESARK 4,500
8.5. Sk IEBEIED 5,000
8.6. 151 6,000
8.7. BEE AT 12,000
9 TUOI SANG ENVIRONMENTAL COMPANY LIMITED
9.1. HEDESHEEK 6,000 — 9,000
9.2, R 7,000 — 9,000
9.3. HEHE 7,000 — 10,000
9.4. HEWESHWAEM 7,000 — 10,000
9.5. A EREFWS BRI 8,000 — 10,000
9.6. BEIh 8,000 — 10,000
9.7. BEHGJE 8,000 — 10,000
9.8. BESh ¥ T 8,000 — 12,000
9.9. BEA U 12,000 — 15,000
9.10 BE AT 15,000-25,000
10 BINH PHUOC XANH ENVIRONMENTAL TECHNOLOGY COMPANY LIMITED

8-9




N T AT R AP F S

VNI (PPP 1 > 7 #H %)
AR 2
. =<1
No. SLER J5 (VND/kg) B
10.1. HE B 2SR A 5,000
10.2. SUKVERESEY), B R BRI 6,000
10.3. BT K 8,000
10.4. Z DO BEFEY) 6,000 — 30,000 | ARACMEIRICIS U CHMIT R B,
11 QUOC VIET ENVIRONMENTAL SCIENCE AND TECHNOLOGY COMPANY LIMITED
BT, A vx, i, 2R%E
WL s o5 45 2 pesew 1,500 2,000

Hih : JICA FHAE 1B

8.3.3 EXREVRUVERREEZEVOHHED TR

a7 B R OELOTE RIS D EEREIEY ORI &1 6,750.7 /AT, 20 b, HA
EPEEFEIEWN 5,728.3 N /H . BHEEERIEMN 1,022.4 /A ERSTWD, Fo, [EFRPERE
VOKPEL X 29.0 N /AT, 2055, IFAFERBEFEDN 21.8 M /10, AFERBEFEDD 7.2
MR EZRS> TS,

#8-11 EXEEMR NERBEEMOREE

[PEZEPEFE]
==X AR NV A S|
T, HEE AE ot
EEXRBEEY EXEEN
A—F I 0 1,976.0 316.0 2,292.0
[ B2 883.0 169.0 1,052.0
Ko A4E 1,206.0 125.0 1,331.0
AV E ) 937.0 204.0 1,141.0
NYT T HHE 726.3 208.4 934.7
A8k 5,728.3 1,022.4 6,750.7
[ERRBEFE]
HAL . hU/H
HIB FRE = a8t
ERBEEY ERBEEY

A—F I 10.2 34 13.6
[ 2 47 1.2 5.9
N 45 1.5 6.0
=NV 0.6 0.5 1.1
NYT T EHE 1.8 0.6 2.4
B8 21.8 7.2 29.0

Hih : JICA FHAEFIER
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N T[RRI S

VNI B(PPP 1 > 7 7 H¥)
BRI 2

R EEERREED I EREERREY
FEEXEREY nEEEEEXREY
(bvi8)
2,500
2,000 |
1,500 —
1,000 . B
10 I
0 . .
{*& zjfp A o

HIBL - JICA FHA R ER
X8-1 EXREEMKR NEREEMORAEER

0T B R OED OB I D FEEREFEY) K ONERBERED OHEH | OHEFHZ 27 o TITRH
FREZBRE L, 2020 FIZ31T 5 EEFEIEY K OERBEFY ORI &1 18,5632.80 ~ /H L H#EH| =
Nz, 205 b, EFEREEM) 15,116.0 b /B, HEREMN 3,416.8 L /HTH 5,
PEEBEIEY) O PEH BT 18,434.4 N /H T, 2D b, FEAEEEFEEYN 15,040.5 ~/H,
HEEEREDIN 3,393.9 F/HERSTWD, Fio, EREEMOBYET &L 98.4 h/HT,
ZDOb, AFEERBEFEMN 15.5 MR, AFERBEFEWN 229 FU/ALRoTND,
PEEFETEM D 33%124725 6,092.0 b/ BIZAR—F I Ui b P Sh, BEEEREEM D 43%IC
U725 1,450.9 MBI T T2 UENPBHIEN D EHERIShTWD, £l ERBEFEDO
KT N T2 5 46.1 /AR —F I vilinbdiiah, 2096, AHEEREFEMIL 115 Lo/
HEHERIZ D,

<KEEOBET—4>

B RAF U T AT A TERMBE ROV TO®REE] B A3 AREZERS, N b
FABRERIFER. [ b A TEMMBRETRO®EE] 2009 4, /A

- Ry Aa4 0 TERETHERK & 2020 4F £ TORFE - s m et il )

cAR—F I [AR—F I ARFZES 2020 4 £ TOEEEFEIREYABEIE & 2030 FOE T 3 )
T (015 EETOR VT VAREYAZ—T T L 20200 EE TOAY T — g
g

cRYTTUHFE - 12026 £ TONY T 7 0 2 A8 OEEEEY S HEGE & 2030 £ F TOE

DPEING
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

C ERPEIEY - TEGRAEMSER . 1Ny b T2 OFEFEY=2010 4 2kg/H 2015 4F 2.2kg/H
2020 4 2.5kg/H, AEERBEEEMICDOI S 25%% L5,

BT AR OEDOTEZRT 5 IEAEREIY - A FHFEIEY M OERBETEY) - IERBEFEY O Pk
BEOTHNEZ LTSRS,

#8-12 EXBEEVR OCEREEYNOHEHEDO THIE (2020)

HAL: hU/H
T, HAEREED AERED o
EXREEY | EREEY 7t EXREEY | EREEY 7t
R—F I ifi 5,184.00 34.6 5,218.60 908 11.5 919.5 6,138.10
SV AZ 2,280.00 18.8 2,298.80 456 4.7 460.7 2,759.50
RyF A4 2,845.90 8.6 2,854.50 273 2.7 275.7 3,130.20
=) 1,405.50 8.2 1,413.70 306 2.7 308.7 1,722.40
fé\ V7T SR 3,325.10 5.3 3,330.40 1,450.90 1.3 1452.2 4,782.60
&8t 15,040.50 75.5 15,116.00 | 3,393.90 22.9 3,416.80 | 18,532.80
[PEEBEFED]
HAL: hU/H
bide) HRE HE a8t
EEEED EXEEED
A—F I 5,184.0 908.0 6,092.0
SN V) 2,280.0 456.0 2,736.0
[NV 2,845.9 273.0 3,118.9
S 1,405.5 306.0 1,711.5
RYT T B FE 3,325.1 1,450.9 4,776.0
At 15,040.5 3,393.9 18,434.4
[ B2 )
HAL . MU/H
bile:) FRE A &t
ERBEEY ERBETEY
R—F 2 il 34.6 11.5 46.1
v R 18.8 47 235
(NN 8.6 2.7 11.3
= 8.2 2.7 10.9
NYT T2 HE 5.3 1.3 6.6
i 75.5 22.9 98.4

Hih : JICA FAA 1B
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N T [ A T R A S

NGB (PPP 1 > 7 7 H¥)
s HEEEEEEYD nEEEEEREED
BEEXREY B EEEXEEY
AWEREEY
=)

7,000
6,000
5,000
4,000 —
3,000 E—
2,000
1,000

0

HIBL - JICA FHA R ER
X8-2 EEREEY R VEREEMOREEDTFHIE (2020)

8.4 EEX¥Xa—7

(1) FEm=

AREHEIL, v 7 4 CanDuoc #iX.O TEMMMNIZ PEEEFEMBEANF Z2@Z LT, v 7T Ak
X (h—F I i, Ry A7z L) O TRMMR TS0 b Yk S0 % pESEPESEY) & AL
BT LHETHD, T, ZHERNOLRENMNIAENTE/FRT, YRA VT LT v 7 A (BR)
DHARETERBEATDHIKOBERLEE Y Z > M2 L, BERIKE D AT E2RET 2 LT, &
% - :tﬁ@ﬁ A ANFEME L TERT S, BBICOWTIE, FEMARIC L 2 \EBZREE L2AR

XY, BEHFEL 2T%E TEDLFET, EHOTHAR G AL O LT 5,

Z o XA THENIHCIEIML o MM & DN Z K 5720, BREEmEIC b ELE L7z TEMAMA B
LTEY, A7av=/ MNERKICHEBITH D,

KREEOMEZ LU FITRT,

#8-13 HENEZOHE (R)

HH =
- PESEPEIEY) - [RIEBEIEY) ONER - ALy
A
- PEFEMFE
R EH () oYy Vg Froe XA TEMMO—A (20ha.)
AR FLE (R DGR U7 AR OB HIE 2 )
A2 A BEZEY) - PEEPEEY) (MEREEMCTHIEAM, BET 7. B, 158, BEl. BET A,
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N T AT R AP F S

TR E(PPP 1 > 7 7 H¥)
AR
HH A
PN EHEOMA EET)
- ESRBETEY)
R AL PR PESEBETEN) : 150 k1 H
A R HCHEE ) PRICE S S #HEET,
[BeEnnEtfiz] H— 27 v 7
WVEEREZ) 1 150 R /A
CRER L AMW
[KBERk 77 > B AT v 7 (F—AT v Ttk &g
< ALERESRWY) R AR (IR, TRIK)
TR - WLEERET) K50 h/H
(7K - BERM] H A7 v 7 HEA
ARG KR 26 b UIRERL, AR A Z 0 360°CH /7 30kg/em?
REH—E L AMW
(A& o3y (BEHRZ BN —R L3 2%) ]
C /R 1045y (KFEAE=5 7 R U IFx20%=1 7 b U I4E)
O H—ATv7
BEANLBR R « 52 AGRIH. JABERR IR, WEGRIH. PEBARA T HPEU A ILPHERAM
JEZE . AERRITIST ALy
@ AT
&Mk D FAR
IRBERL T o b« PEFESE AGRAM . BERGERIE. BEGRIG. HEU A ILPRRRAN, 2
e N TSI AR BHE A
KB AT v T ~DLMIL, BEEBETY L O IRBEFY DOAERIZ L - THEH S 1
2 JR DEETT D322 TE B WL AT RE & HIlbr L 724555,
HEHIH 2016 “FLLRE
S @ %%N~F+~m%ﬁ@§
@ MWES— M= bIRRET KEMAENREE T LD 2 & LEE,

High  JICA A RIERL

<a 7 U EOEEEAY v b >

AR A TOREFYISI O & A CSIXEMBLSI S XV T OIRETH 0 | AL 3% 23 5% B S
TR REITSNTHEEICHERNHLO003MY S 5, £72, HURRHKNES 2T LD
i CRZBICHRBEEY OB KIFICHEM L, 23 FAROBREE 2R 5722 & BIOTEL 72815
MEIZ D723 > TN D, PEEETEREIENY & A EBEFEM D3Rl 70 AU A % 97| IR B3 S dv, PEZEBETE
WD 5 B 60% DN FEERBEEY L INEB LU Sh D72 E oG b H 5,

0y 7 CESOEEFEEMRE (FEFE) (SN ORBGHMZ LIz BS, 2 AL It Cfied CTH
PR AR L TV D 2 B A AR DENTBREEN A B AT 5 2 LIS W27
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N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

FAHZEEER (PR—FLZ—) ICTHRLTWS, GRIEERZH) no 7 AI2E > THED
LU CREEFEEDUR (T8 DN DM Z T 5 2 L8, AARBELZ M, MEN SO THFHHICH B
20 HIOBREERBEOFHR 2T T <, BRFEREICORERER 2T EZ2 06N 5,

<Ky XA THEMHMOBEEAY v k>

He B TR T o TR & O 2R A {5 72 B 1 b ALK L7z LM 4 B 15
LTCWD, MERBLZAT 5 MBEFPRITT 2N P AEICBW T, #EH L TWD HAREENEISE
ho T &7 B0 U TR AT O DA 03 ST S dv7c TR & 7o iE PRy e 3
ERREND A v BT B L W o TeEEDO B ARBEELFRT 2N HRRERY | ERELTLE
EMHOBS 1% % Z LIZEN D,

AU A FTHEMMT N1 v /=T D R ¥ btk Mon thEI%, LIRTH A CHEFEW QLG O 72
L, XN TAEOBEERUBEEELEVIETIZZ ) —r (RR, BETASE) Th D 2 & a2 +oBifif
LCBY AW, ZDloART 1Y =7 MHEBIZHEMIITH Y RO T2 DI AT A D ES,
FEREDOKFE, A 27 T OB, KB ITT~DEE DT 72 EREMBIIZ ZW W 27200 5 2 & R ERTAEN
T3,
<HEHEFIZELSTDORAY v b >

BREEREE A 7 T i OIRIOBRERIE R ORI, VIR 2 AT O BREF BT, TTROBREE
WO E 72 8, HEH L7 B REEN B E ORI R ZE T 5ICH72> TDE L OFBENPFEET D,
BT H FREAELRE LN RBRES R Z AL TIT O 720 3 2 Mo HEH L7 BEEEm MU
EEE NN ED U AT IR L 72 TE R bRV AT ey hO X ) IENT- B AREEDFE
FEYIER & — B A E AT H 2 L T PEHAEN LD L TRIEIEEIZ1TH 2 LN TE, 5%
LHEHEZZ HEEICE S TH I AT ORBIC/RD EBZZBND,

(2) UL -

HEEPECOHEIEE TIZ. 1 H 150 F v OBFEFEYOIEAE TE L TWD N, BEEEY IIEEFEE L
DIFRNFTHLIFELY, BEFOINEEREE L OT 74TV AIZED | S EIT D,

BITEAEE L OV 5 B3 FOM Y ©, BER - SR Ol 2 4 LT B8, AEMR L& dbic
BEAVLER D =— X3 B 7=, Fro I MLEEEE 2 L DA X RE LR OFHAZ FHE 5,

AR - ERCEE EATTR=F
Sonadezi J/S Service Co. 45
Vietnam Waste Solution Co.Ltd, 80
HCM City Urban Environmental Company (Citenco) 64
Holcim Vietnam Cement Co. 25
Ha Loc Co.Ltd. 31
Vung Tau Urban Environment Service Co. 37
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8.5 BARMOZRUME - BEUIHE

H A CHAFD 42 4 X 0 AABETIALER s D3 A A & — ~ L, BEIRBEANF, AmE., R BestE,
FOALERE A 70 & O B ARG ELORE % 72 ALERE ) & V- — B R 2324k U T & 78R &b = HAE ) & fe K
BRAEDT 7D, BiAAE (L L CORINFERE DO H L8871 170 M /TALLFICRRE L, #HEHEZ ML~
N A TOREFNEEER, EEAY v 7 OHEREETo> TN ETH, BERRT T M@k T 2
FOBHIRE Y A7 MR TE D, £, FEOMB I TRI@EY . 2O TR L7/ R.
AHEH¥IT, FCFR—ATORIIMMN THEL2->TEY, +oBAERICETLIFETHD,

ARFEE ORI 12 M B PR EE © AR T O EZER 2 5 AR L TS ToZ T AR
FEHEDN DR L 2,500~4,000 kealkg & 5% 7E L1z, Z OKAETHIUL, RELOFEAITVIRE, F
AEHOXICAIRE TH D,

8.6 ERE&EH

(1) BEEMIIR D G
1) ZAFEEYE

Z NBEFEW) R - 150 ~ > /H

A AR C 38 F SRR & S RIRAE 2977200 Bttts 1L T35 Co i D & 58877 170 b /B L
TR E LT,

2) BEFEH DM

BURA b AE CREEFEIED OMBETHE LT > TOAMEIZL L AV, BV X B 0BT ik
1L, TN OBEENR B E < ZIKICH= 5130, B0 A4 VB IFIARFEDONREN 725t G il T
LD, KTFT—FE2RENRET LT D,

ARG B BB 3,429.7 keal/kg LRI SN7-, (K 811 B)

SR FEENE I HERN S D EZEBESEY) OF IR, FEAERER], BESEM OMALSE . BEEM OMITIZ L - T
RESH D, Zokd, MFEFHSEITL T, REEOMBREM LR Y FEEIL 2,600~
4,000 keal/kg &3 E L7z, ZAUE, HARTOMEMISERERZ I, BkibE 1L T35 Tosid A kv
MBEFEHLELOT, ZoKETHIE, REOFEEITVIRE, TAFHOMSAETH D,

(2) FER% 2R D S
1) FEeikdw
T NERAR ., BRBERRAN . BRI, BEEVR A T — . HEN RALPHERE, JEZE
2) A
330 H 4
3) ALEERES
XL 8.5 MU/ + A h—H 2.8 |k /HER
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BRI 2

4) KA THERREME

KE 126 bR, HO : 360°C, £/ : 30kg/em2
5) BEAMLELDFA S 2T L

FHE L CW D BRI D IR S 2T K& LU TFICRT,

BT TINE SN T FEERFY L, S ALYy hC—REFR Lictk, 7 L— 2 TG E IR A
S, v—F V=% L RICE SN D, B—F U —F LA CIIAMNERER (BRI & 5Hil) & OVE S
BEFEMIRA BT L > THI 800°C D 1 WIRBEZ AT, BEED A N — WA TIXEIRD 2 WIABEZ1T 5, 36
A L7249 1,000 C LA EDEROHES ANEAR A T — TEARH S TRk mEAR (22 kv /K, 360°C)
L X—E U THE UMW) 2179, Z0O%., SiROYEN ALERE CRE Sh, +4rICiiE
BT Lo, BIREAIRINGE, SR CRREBE L S TEZEN LEEE a5, e, BET AT Rk
PLIHA PR TR S AUt #501% CaSO4(aB) TR T 5, PV AL, BEEEREE . MiEm{bwie & o
IGYE OPEHEEE L TE D LUV TRB L T, T 5,

BRIEIC 0 5824 U7k 2 7% & AR BERE CRE SR, TIPS IEAI 2 3 L C2E{b Li=t&. IR
RESAT~EY, ST, £72. BN TRAE LRI PR QU @ Rk Lzt HEHH v
(COD,BOD, E4JE%) £ TR L%, 7 2.

K ($87K & HKE 620ton/d
ok ek *#,Tfk l (BEAMFLE KA K ER)
wmzEs  BUKE wks | AEBEK
77 23ton/hr
BEM . 2EER v 1 KEERMIL G
L3 ) 54,153Nm3/R ;_%% f;}; ;sezg‘ojyf :lsiot\uu
= =5 n J
FRAIE ivporm WK o WA Mo .
il 310days AW 10y gy CN 3/h 5
m. r
wA7- v e —‘ y
Heh
EREZA Ab=h—1F [£71: 30kg/cm2g —_ ‘ NI n&§|1 DeNOX 5
Ewvk +3Ly 4R SBRE:360 °C A 5— |DF wEr
FH=:22ton/hr ‘
. | I
i&ﬂﬁ aw | e 56 WAk /
Ston/d 61,393Nm3/hr
E i WA EWEE EER | "

7

Bt 15t0r/d NG THRACUN  HKEEEE
=il 1EFI 0 EeRE

Py 2 t/d pha E
(EBHN?) Lsto/hr - 0p. BoD
v v Vv v .ss N
AR5 |-| ‘ TR 2

BRAIEEE
EHEBNGS CRERRE. RFUHEHRLIR)
BHPIERE(EERR) 4

High  JICA A RIERL
X8-3 BEHMHDEAR S 2T I

(3)  JEAfhAE
BE, EFE L O A BB O FEAMRE % DL T ISR,
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#8-14 HizR O EARLIER)

HAH

B

SEES D OHLATR

OB (THEMMEO RMEIE, ERERE X0 JEL)
PIRRTEBEZEN) . FERTIREBEIEY), BERBEIEY). AEREIEY (AAKUERRL)

ME 2500~4,000 keal/ > (dry)
OFuBEEE

150 k> /H
@Fs L

FRKEIN + 5578
QMR 2 3% DAL

EPRITENL LTS (Frax) ~iais, FRIK S IREE Ik b A58~k R+ 2%,
77 FRIE 10ha THLSZAL 53513 50 70 m3 % FiALe,

BEFEY) (HEE)

A=F IUTibNGER4E (mr 7, RUTAE, EVXF VA, NI TTUETE)
ICRBWCHRERESRICL D, CAFE—HAEEE LTEL, )
OFSES
PEREFEIY (Wb D A AREYE)
B (AM. B, 77 25> 7 e, B3 15R) | BA (BT D) |
BEE, BEREY (T ARA N, FAFX 0, MmBERE, M7V V%)
(ERBTNETE-Z1W
OHtERBE (KT AHH)
2,500kcal/ > ~4,000keal/ > (ZEkE)

OEfFrraE R ()
150 k> X330 H=49,500 b /4

@DPEBE DR

AR I, AR I, Bl T, R T B

FER GAME. &dh. b AIhEE) (FEhEt)
OfbFHLRK
K4y, C, H, N, O, Cl, N, K4y, BE&E (Pb, Se. Cr. Hg, As%) |
R (B
T2 FECHOEESTHER HT.%
g ] AR T TR A Ol T F TR T3 (A FRAE)
' oy 42,67 1338 13.98 20.72
=R R 612 30.68 27.07 9.74
A A5 51.20 5594 58.96 69,54
[oE3 24.95 4339 4294 42.19
HF 3.60 6.09 656 556
RAEE ST X 0.29 016 0.33 1.97
i 2274 516 672 1592
PRPETERTEY 0.04 0.53 0.53 219
R 0.10 0.61 188 1.71
EER i klke 10127 21301 23119 18563
{Efr  kikeg 8242 19676 21285 16785
RETER keg/m’ 130 207 105 127
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HAH

B

BE

8.

9.

N

O%A - ks € b v —F

Oftfa 7 L—r (B KI7 L—r | flHE, YA 7V Z A LheliikE)
@B - WS LR

@HEPERE (P IR, MRS < FER)

OfRERizx (e, R - A7 V—FRREEY, BT, AR EE)
OEFRARGEE AL (T - IRE% St

. BERNE

OBEHYF B 150 h/H
QI V7T YL L AR OREN ERIET AEROEER LT 5,
Bl Ab—=h—IF, 0—FU—=F L F 0—F U —=F L+ R h—h—IF
1 RIBRBE. 2 WIRBED J7 Xt

- RS E

OWHl 7 7 »fe

F&A T A FITHE
QOBEEHOM LiAR T 7

1, 2% (PRI L D)
QB EIIHIE

B A N—

. ZRAIANL & 3R

ARREI (AR ZRE)

. BEENE O AR

OESHHN (28, BR=E, #8)

Q@iEfAEE= & DCS

Q@FAKY v 7 L ARA T —HKEEIEE (B 13k BAMSE 2K« FRAHS)

@FREHMILIG (=AY 7 LW, A 7 sk, BAiAl Y o &
fiGEEE (B NaOH, WA)K%)

o R AT

OpRIEN 2 BEHEE

O KEREERE (R T 4L H) AV OH A
@ AP R

S, SOx. NOx Hif

NN AR AL

OPRREEE Ay E B WEKER, fls )
O & % T [l

. HEkAnE

OARRLERSE ., PEA LR A
QMBS S UMK s
« N ABREEAEYE
@F ALY 50 5 m3 & — Bt & 3 5,
Y& FIRFEE DHETE BTN ik
* TRIK FRIK TS A2 DO HE TE Bl 31 Ak
HEPT, BEHS
=2 VBt RS 10ha
A ]
AR 24 BR[E)/ A B H %% 330 H/4F

10. BEMIE

(RS RIS DR R A0 Ik DI R, AR
FHE Air fefR%)

EL&
R
&
=
=
B
i)
=
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(1) 2R E 5 X

RBLE X 2 LU ISR,

9’./7 CSF

—————

- —
("'__ ™ ‘ re e am I.W
e Ew et e AT e pr—m—
Fevre A-.. / l
. 3
Mo 2mmasE
fogid | er R IP)
BUNN -
- ‘ F “ { l-., hag
“ L e adn
b.- .\'. Arew

aate T g
Cawwte .V ew
Aren

8-4 £AEEFERN (R)
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(3) BEHIVLEE 7 o —

BRI 7 10— %2 DL ISR,

X8-6 HHIMHE 7 n—K (R)
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(4) 75 BAR

AT

L2 23 SE

EIRAS(HRSG)

"< L7 &

- BELS—E
B

HALBEE - AEHE K OB

8-7 ARBERRM 7 v —K (R)

#8-15 ARIBBGHREOEALEE (RB)
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TR E(PPP 1 > 7 7 H¥)
AR
(5) &% oo 22
Bl O E 2 LU IR T,
#8-16 FRMBOME ()
1EH B3 e i
ERUEH REEH
BREMRA KR i il
yL—y F—nN—~yRyL—, ¥V yki 1.5 m), 1 Lot
e A—4—%)L> + Rb—H
B8 150 ko/B (FIL2 3.45+ Ab—12.8 b/BE)
RE F)L> 93.5Mx10M
Bl aE 4,009 kcal/kg
HAE
HERF PRIRE DR
X EEE
2 RIRBFEEADREBRITA
S AR LNG
= (Water Tube) WI/T 2-Drum
A E(Steam) 28 /B 26 /R
RAZSHODRE 230 C 360 C
REtIEA 25 Kgfeni. 38 Kg/en.
ERERN 20 Kg/enf. 30 Kg/en.
RA5 RASHE
1B ENE (Super heater) E£EEDHERA(360°C)
fit 528 (Deaerator) 2Kg/em (30 mi/BFRE)
HikaR(Eco, HOEE) 214°C
57k (Condenser)
#KEIE R ®R/O)
Fr A RIGE 1,813 m/min(@5.1Mx16.4M), Nozzle : 4sets
NTI44E INJJ4)L%5: 1,260EA (6 Chamber)
SNCR RHFK/ X (4sets)
D R R&EKZY 20 m (FRP)
EERAVY 5m
HAERIVY (BIK 30 m
Wet Scrubber Dry Venturi Type
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HRAEIR
N a3
HE BaE] —
ARFEH HEEH
TIRKAVY 40 m
&322 (Stack) 02Mx30M (SS400+Castable)
Hopper B#EH C/V Wet Apron Con'v (1 F2//B5E, 2.2KW)
BH¥d Cv Aperon Type (1 b/B5RE, 3.75KW)
PR UL B#iE GV Belt type (1 k2/B%R, 1.5KW)
T 1 R 4% BEIVT FVY
RIKDHEHE C/V Chain Type (5 b /B, 2.2KW)
_ PR Y
PR ER A N
BYRL T BE
I.D FAN 2,200A m/min x 600mmAq (320KW)
F.D FAN(1 &) 450A m/min x 400mmAq (52.5KW) Kiln
F.D FAN(1-1 &) 300A mi/min x 300mmAgq (30KW)
BRRE F.D FAN(2 %) 150A mi/min x 300mmAq (15KW)
F.D FAN(2-2 &) 350A m/min x 350mmAq (37.5KW)
Return FAN
Kiln cooling FAN 150A m/min x 500mmAq (22KW)
Il Air compressor Screw(28.3 m/min, 75KW)
) BEKFELEE
BEoK AL ERE iR
BRIV IBE
EEHE BRE PLC + HMI
A/HODEA Exclude
FERK AHODOERTEE
Generator
*EEEH By-pass poppet damper
Scope &
*9 R Cable work &&H
8.8 MEIEE

M TEFE D 2 A LF ¥ — b2 LA TIORT,
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F—F I VERDOEASH (BEHIKN S HEHET) -ENTEC /-
1.CEE #:
1-1.SNREC(FE# KNG ER L 2 4) D4 F oo RS+

1-2.777E#  Ho Chi Minh

1-3.5%%%  Dong Hoi Quang Binh(11ha),Quang Trach Quang Binh(3ha)
1-4EFNE DARHE, &8, R

2. AIC (Advanced International Joint Stock Company)
1-1.SNREC(F#i RN JRER i s 1) DA T o LRSS

1-2.777E#  Hanoi

1-3.3Z48 IGE%4% Y Long Thanh Dong Nai(1.5ha), Long Khanh Dong Nai(5ha)
48BN E TORME, &k RT

3. KBEC VINA

1-1.SNREC(F i RIRE IRBR BE 3 4h) D4 D K24t Korean own company
1-2.7717E£#1  Ba Ria Vung Tao,Toc Tien
1-3.%4% Ba Ria Vung Tau(38ha) 5 HHI{EIE R
T4EBNE  LARAE, Lo5nEE. /T

X 8ha THEIEH,

8.9 E%x%8

(1) it 5% B i

FROEAMAMNZ b LITHRIZBERF O B % LT IORT,
£, BhROEHEELZLITO®Y &5,

#8-18 BEHIF D RARLLE (JLEERES150 b /H)

A A [ E
A—T
At SGE %t C tt
Atk )R AT FURE R iatinin
19774
RR LA 19714 20094
(b= LS )
282,042 ANET
BARL 9800KHH —
45 0fEHM (16 M/5)
(ESE 504 4 84 500 0%
7t b 9 2{&M (201 24Ef) 1 5fEH —
BERNF EAE #1001 321 o
OB IE L OEsMER THEE S BRI Z OB BEAIF D FREME L
- TKAM DX 7 T T IEL o NTMBFARY Y N 7T Wy b 2200 QEBEDIF, B A B
Y ;g;(rj:
" | @R AmcHaETE CIOE VBERIE 150 Mo/ | XA oEREE
Z DK
@F /L AEL AV RVTBEENFE 300 i /H
< A)FUHBEENIE 200 > /H
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A A LS| H
A=
At SGE %t C tt
BEHIF 2 A 7 Ab=I—4F  4000kcal/kg ¥y +Ab=h—4F 4000kcal/kg ¥+ Ab=h—4F 3000kcal/kg
OHAIZE KR - 36 &M OHMAKEI : 9. 4 &M OFE : 14. 8 {9 (3MW)
R4 @%E - 40 & (3MW) @%E + 9. 9+3 (I %E)
=13 {8 3 4L THRZMMN
O%fEM e 125 (FOB) O%fi #2135 (FOB) DCIF X b F A A ¥
SR
@M T 1A QUM EE AT, LEth] @M - T h]
FEAM A (@, EIMREREE L) O (Zfii, WEIMEBRAE V) A (BEHFRESRAE L)

HiL : JICA FHE R

#8-19 KMzt DEHE

BERVLERNERY (BEEMR B X) 14 &M —
TR ALER Jiti 5% 2 figHM —
O (EARRE, SEERHER L) 3fEH —
O )RR BAf : 1,000 [/ k>
OBERIRFE E 5
W55 2 figHM ERALFRE 5 5 k2 X20%=10,000 /4
@ikt -
#92{EM=10,000 b /4 X 20 4R X 1,000 [/ ~ >

H : JICA FAAHI1ERR

(2) HMeFRFEPLE

VRATHET v 7 ATBTLERLY, LLFO@Y &1 5,

#8-20 MERpEEHE

HH HERE P R
NS 113 B A M4 27—V N EARIE, B ARD 25% & HEE
Rk 70 5 MR 7o LD 10% & HEE
AR 7TEBM R T bE oD 1% L HEE
fERER: 60 7171 /4 AR ERAD 3% & HEE
HE 21 5 M4 58 B D 3% & HeE
W B 70 55 M4 JE Lm o 10% & HEE

L BREUEIE. VB A ARE U T Bl

2 AME#E 2oV T ADB (Asia Development Bank) & 1LO (International Labor Org) D& & 4 2% 125

HL « JICA FEEER
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BIFE PPPAUISBEDEEM

9.1 EXVYRY
(1) FEIBRDIV AT DHEK

MEEIND Y A7 O—E% LI FITRT,
#£9-1 HEEIND YV R D—&

U R 7 FER BRI Y X2 S (%)
. LA O W EE RN A & T B LA
EArE A EIEE S LD,
. ‘ BRETHLHCHYEAE, B - AMEREED | FFEANZEOEH
MR- BOR | R BET | b SR, =
R Al D HU S FHEPITICHNE R B ORENEN S, B
LA A] m/Txn,
4B ?‘.i:’r%’%??%@]l/fﬁﬁﬁ%L:koT@Mﬁ%
725, MVERE ~D k| |
o WA EREIE TR L, B EAELH D | THHE S AN
R Py R A SORIN . TESR
BEPFERR & | BEMETERV, &RN ER L CEEHRE | ROIEH) F
FIZ 8 a A M3ETe,
IR R - AR | TR R0 B AR 7y 3R R S R
T iE MEIEEND,
KHRHER/ B R A | FHEICKRT 2 7 — 7 DIFHLE R A b KRR T~
2 - HRER k 12 & 0 FEIEF OH®IR, WZOW T ERRE, JE
58 T JAHEUE 2 51 £ 0 (2t F T H R BN OBREE o HiRiz
HIB X5, DUNT BT
BARKE - RIER | BARKESRBERIA, #edgrin Slo L0 FHEE
JIE - g4 BNHIRE D,
:?%EE@J : i{fﬁ'\ﬂi L?‘:%ﬁ%%fiébﬁb‘o T
B - TR | #IE2R SEAWAT LR, .
i =8 %H“ﬁj‘ﬁ)ﬁ\ﬁoh )
i IO, 08 - BRI R Dy | T D B
. . e . IR NEBEE &
PR %, eSO I I OFEENH S NEHELL Eo m,
a2 OB RENTEAET S,
R 72504 - EPC- EE RV A MI X
ESTAIRE V. SETIEIE, PEREAREE - ML, ik, | AAMICHogH
E Syt FH IR ENFAT D, il - FikE s Lz
A e F R L— P— fEALERTRET OEPER EICL Y, MERE | LT 30" Ie3E
vay B EHETETE R, L DT HEE %
FFMRE - s | BAREENFF O PES ) U NT B DD,
PETEH 35,

HiBh : JICA FAZEMIVERL
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(2) &YV RZITKxT 2 5bRR

1) I - BOR

SMEEZE O THEH T R EZ ORI A G D & OO H/ N O T35 OMEH IEMkE L Tk | »
O, FENED FNFEE] D TFEMEZX Ak 285EE) (tEb->TETND, TDT-
DEFFEED OB EITHE AL TE Y R N LY [OFEEY % 8 EAEE T 5 AT EHIE D Y 1372
W, SHORBRBIMANVETETHFERGEL O EEbS, 7L, BREGREEBRLHY 95
DT, IRATVHLT v 7 AL UTIBHEAE B FET21EH L JICA OBMFZET, FHARER
DZ LT MPIRBREEE & OEKAEIZE D Z LK 0 HE-BOROZFTITHRHE LTl

B, Wb 5 H PPPIENHIE Sz AoV T, é@i@ﬂ?&f@%%iﬁmbfwﬁw
N, TEEFEEMEAFEE] X PPPIEORNTHRIRENRE L TEEN TR, £z [FERIHERRL
DA E VS TEOXEERD LML H D Z Eovh, # PPP ko GERAME] ORITICITAH
HbERE LD LED D,

2) REEREE
AAE 2015 4RI 77 UG W EM SN D IFEEDIIHT=D, ZOTORFROELE <ITTH
BEDMIEE., HBEE, H2BFEE. AEFELR IOV TIEN LT,

3) thax - BARRE
PN E LD 7o DB PE BT 727 T b A EFETEN) O JLELS ORERRITA S TIZawn, X~ L H
MR & Wi L7273 DALHZ DWW CIEERE ISR 2,

4) FE

RICOWTIIT CICHE L TR Y FEMEORBEITEAEHZ ENZ 0 S ARSI 2R D
BRLENTTEZL OFEBZERVIAD NI TWAIEMT T hoaR s EEEETOMEIE
REREICE T 5,

5 ¥BESobR e F_L—ign

A A TORERZHHEH DO R F LA A L — RIS 5 2 LN HERDOEEZIRD,
NEFTLAANRZ v 7D AKRKTORGEE S SO THRD 2 ROEINB I 2 i 5,

9.2 EXOMBIW

KREEOUMB T ORRELLTITRT, RHEHORR, KFEHEIT, FCF R—X ToOEILHIMA 8 4 &
o TEY, +OBRERICETLIFEETH D,

Fio, BEMH T, T0%HEAEIC L 2EE&HE, 30%DHEE HIAALTEY, 5%/ — M —0RE & if
B HEICHTIREEIT) TETH D,
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O R mEEE
-15£870%
LU, S£10% 9D M(4FE B LU100%5E)
OHBBR(ALR)
< BH (YR NLT IR )RIBED SR RN MIKL HE
 NhFLO A BBl B A0D25% EiEE)

BHRFE(ELER02.7%)IC O BEZE(30% RUTHEE

(fFEREE]
O EUIAR(FCFA—2):84F
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BNE EXEREVLEEXERICRIBREASER

1.1 HEMOHERUBAARARKR

1) v 78 o% 6

1) Xk

BT URIE, Z T IR Oy 7 AR T RICBIIEARE STV D, BT UEDORBERR
FEMU TN 2004 270> B 2008 2381 D8I R O A SFHRIR %2 DL ISR,

[ R fry 7 Fri]

o U7 UL ORI : 26.34°C (2004 - 2008)
o By 7 ART REIN R OFERLE KR : 27.27°C (2004 - 2008)
o HVEKIRZA : 23.96°C - 28.20°C

o ARAERIRK A FARRIR ORI Z :34-51C

e RBEKE:12ABLLIILIA EEXKIE:4AHL<IZ5A

F11-1 A EHRIE (2004 - 2008)

AT (C)

LI A
1A 2 H 3H 4 5 54 6 H 7H 8 / 9H 04 | 114 | 124

KT U 2474 | 2480 | 26.36 | 28.20 | 27.70 | 27.18 | 2654 | 26.48 | 26.42 | 26.50 | 26.20 | 25.04

Ey 7 ART I 23.96 | 26.22 | 27.58 | 29.02 | 2850 | 27.78 | 27.22 | 27.52 | 27.88 | 27.84 | 27.48 | 26.28

Hid : 2006 - 2010 = > 7 >44 DONRE # & &

2) [EKE
5 A6 11 HOWNZEDORKEIL 1,407 - 1,502mm Th Y | AEMEKED 90.8 - 91.3% % 5D T
%o MEIBABDRELIBOTHZ 200, HAKEROHTALLBNMETT 5,

#11-2 A ¥R E (2004 - 2008)

ARk & (mm)

B
1h 2 A 3A 4 5A 61 7H 8 A 9 A 100 | 114 | 124

2T U 17.02 | 16.04 | 11.70 | 55.34 | 229.24 | 164.10 | 213.36 | 186.70 | 259.82 | 242.74 | 111.12 | 43.86

Ey7ARTE | 11.36 2.66 16.48 | 56.44 | 90.86 | 206.54 | 209.36 | 200.82 | 294.46 | 349.24 | 150.40 | 55.26

8 : 2006 - 2010 v > 7 >4 DONRE #:453#
3) 1B

VBRI A RO Lo TEMLT B, 12T VEOFENREL 79.4% 006 88.5% Th 1 | i
MEEIINZED 92%, HIKMLEEIIHFD 13% TH 5,
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(18212 BE9 2 R ]
o X T UTHTBLALS OFERIEEIRE (2004 - 2008) : 87.85%
o v 7 RT REIHSOFM LW (2004 - 2008) : 81.00%

#11-3 HEHIBEE (2004 - 2008)

H I FE (%)
BRI
1A 2 A 3 A 4 A 5 A 6 A 7 A 8 A 9H | 104 | 11A | 12 A
o7 U 86.4 86.6 83.2 81.2 86.8 89.6 90.2 91.0 91.2 90.0 87.4 86.8
Ty I ART IR 77.6 78.6 77.6 76.8 82.8 84.2 85.4 84.2 83.0 81.4 79.2 77.0
HifL - 2006 - 2010 = > 7 %4 DONRE #4153
4) HEE
02T B O H REERIIZAER 2,337 - 2,515 BFEICTH B,
#11-4 A HPRE (2004 - 2008)
HEHHRE  (FR)
B
1H 2 A 3 A 41 5 A 6 H 7 A 8 A 98 | 104 | 118 | 12 A
BT ot 213.16 | 229.52 | 251.62 | 232.04 | 201.34 | 174.12 | 149.30 | 172.86 | 160.86 | 174.48 | 198.24 | 180.06
Ty I RT R 234.60 | 239.60 | 251.36 | 231.10 | 222.40 | 192.16 | 145.28 | 181.06 | 177.34 | 205.04 | 215.74 | 219.24

Hi8L : 2006 - 2010 = > 7 >4 DONRE #f452

(2 mrT7 DR

1) R

2014 4, BEERBFIIN T 24y 7 MR O BEAEREO R EZm T ClgE, ZHEe I —%H
ELT7-, ZOMXOEEMOmRIT 1,066 ~7 ¥ — )LV CEEAFERIT 4,797 b THH, FDHH
10 ~7 X —=NDT 27 F7 T THIXIT420 b EFESL->TWTAB Y Fav Ve EEitkdn 2885 L

TW5,
2) T2

BAE. v T 0 VG EIBIRO I T a4y 7 MRIZiT e o TN S 5, = 0 TEMHIE

BRI L TR0 a7 0 W7 BIRROEE T TRO 15 (B3 HEZIT> T D,
oo ZOHTT EIREICIEE LWRE 2 FONAL o DIRRT O T 2 7 o 2 A TN & 5,
- LD Saf — Viet Co., Ltd.;
- Hoang Tuan Trade Production Co., Ltd.;
- Long An Coal Enterprise;
- Thuan An Coal One member Co., Ltd.;
- Phuong Quan Trade Production Co., Ltd.;

11-2




N T AT R AP F S

B (PPP 1 > 7 T H¥)
IRASHR T 2

- Petro Vietnam Southern Building and Development J.S.Co.;

- ChingChenFu Vietnam Company;

- Thuan Kieu Vai Private Enterprise;

- Five Star fertilizer Factory;

- VINA-PSMC Precast Concrete Limited Company;

- Ha Tien 1 Cement Joint Stock Company — Long An cement grinding station;
- Binh Dien — Long An fertilizer factory;

- Thanh Tai Long An Construction Trade Production Joint Stock Company;

- Stolt Bitumen Vietnam Co., Ltd.;

- An Hoa Export Seafood Processing Joint Stock Company.

3) B
0 T T BVRERICIEEERE TG LRV, L L, AT aty 7H#HiRor 7 ¢ BHIE
RIIR vy ZHIK XLy ZTHIX, m o ) BIRREEE L TV DL O Tr U7 ¢ UG BIRIROE
EOPEEEEII Ly ZHT e oo BIRERD T T TV 5,
4) BN
a7 g BRI T, BIEAKR Y MIRBRAETHVBNEITETREL TV,
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0y T UASOEEERIIEE 16 St arT o iunr v EORRSEKTHD,
M TRBEEE LTKETHLE AL RUJIBRH D, 2014 12 BIREIL 5 O 7E R O ek
AT o712,
B 1,410m?D ko U AHZEBT 5 4 7 O LU EO -
F&E270mD /)b 3 ¥y THEEIZ D7 N D IRE TF
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FE&E500mDF LA~y nBANAL y b 2 ~ORER
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£ S 460m DA T 4 EBEEBHN G IIE 830 5 &I~ 72 T A /N F TOXREM
B&33TmONAIED FEBELIZANLL Y 205 b T 23 g FTOXREN
7 ok
BT AR T 4 BIRIRICIEERE R C BARESES TR Ry THIKICH DR T e v
AGESAE S AEE KPS T b,
8) HEAKER i
BEIZr 7 v r T 4 v BIRIRICIE B O PR LERER i 23 B, PEK & 27 AN O IE K
KEFHLTWD, 2004 121 2 HFO#EM TER e T ¢ v BIGERICER Sz, —D2F T « vif
e vH G2 SR CERESNTZTI0O TH Y, v~ WX LAz G, IR 2,871m, JIIfF 5—6m,
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1-2 RERETET DIEHMH

Category Laws/Regulations
Law on Environment Protection No. 52/2005/QH11
Detail and guidance for implementing some
ordinances of the Law on Environmental Decree No. 80/2006/ND-CP
Protection
Amending and supplementing some ordinances of
Decree No. 21/2008/ND-CP
the Government’s decree No. 80/2006/ND-CP
Regulating the sanction of administrative violation
. i . i Decree No. 179/2013/ND-CP
in the field of environmental protection
Prescribing the functions, tasks, powers and
organizational structure of the Ministry of Natural | Decree No. 21/2013/ND-CP
Resources and Environment
Organization and operation of Vietnam .
. . Decision No. 02/2014/QD-TTg
environmental protection fund
Promulgating the Organization and Operation
Charter of Vietnam Environmental Protection Decision No. 2031/QD-BTNMT
Fund, 2008
Providing for the environmental management and
protection of economic zones, hi-tech parks, Circular No. 08/2009/TT-BTNMT
industrial parks and industrial complexes
Amending and supplementing a number of articles | .
General Circular No. 48/2011/TT-BTNMT

of the Circular No. 08/2009/TT-BTNMT

Establishment of provincial Department of Natural
Resources and Environment, 2003

Decision No. 45/QD-TTg

Specifying mandates, responsibilities, powers and
organizational structure of the Department of
Water Resources Management, 2008

Decision No. 1035/QD-BTNMT

Providing for the environmental protection at
stages of elaboration, evaluation, approval and
implementation of development strategies,
planning, plans, programs and projects

Decree No. 140/2006/ND-CP

Guiding to implement Decree No.
140/2006/ND-CP

Circular No. 06/2007/TT-BKH

Guiding the functions, tasks, powers and
organizations of the natural resources and
environment related specialized units under the
people’s committees at all levels

Circular No. 03/2008/TTLT-BTNMT- BNV

On the collection, management, exploitation and
use of natural resources and environmental data

Circular No. 102/2008/ND-CP

Egulation on setting-up, assessment, approval,
inspection and certification of the implemetation

Circular No. 01/2012/TT-BTNMT




Category

Laws/Regulations

of detailed environmental protection project;
setting-up and registration of simple
environmental protection project

On function, tasks, responsibilities, and
organizational structure of Vietnam
Environmental Protection Administration under
MONRE

Decision No. 25/2014/QD-TTg

Promulgation of 21 sanitation standards, 05
principles and 07 parameters of labor sanitation

Decision No. 3733/2002/QD-BYT

National Technical Regulation on industrial waste
incinerator

QCVN 30:2012/BTNMT

Construction

Law on Construction

No. 16/2003/QH11

Promulgation of National Technical Regulations
on Construction Planning - QCXDVN
01:2008/BXD

Decision No. 04/2008/QD-BXD

Installation of equipment earthing system for
industrial projects

TCVN 9358:2012

Law on Fire-fighting

No. 27/2001/QH10

The Law amending and supplementing a number
of articles of the Law on Fire Prevention and
Fighting

No. 40/2013/QH13

Guidance for implementing some ordinances of
the Fire-fighting Law and the Law amending and

Fire-fighting i . Decree No. 79/2014/ND-CP
supplementing a number of articles of the Law on
Fire Prevention and Fighting
Fire prevention and protection for buildings and
. . TCVN 2622:1995
structures — Design requirements
Fire extinguishing system — General requirements
L . TCVN 5760:1993
for design, installation and use
Law on Investment No. 59/2005/QH11
Detail and guidance for implementing some
. Decree No. 108/2006/ND-CP
ordinances of the Law on Investment
Investment - - -
Guiding the import, export, processing and
liquidation of imported goods and consumption of | Circular No. 04/2007/TT-BTM
products of foreign-invested enterprises
Law on Technology Transfer No. 80/2006/QH11
Technology ; ) - -
Detail and guidance for implementing some
Transfer . Decree No. 133/2008/ND-CP
ordinances of the Law on Technology Transfer
National Technical Regulation on some toxic
. . . QCVN 06:2009/BTNMT
. . substances in ambient air
Air quality

National Technical Regulation on industrial
emission of inorganic substances and dusts

QCVN 19:2009/BTNMT




Category Laws/Regulations
National Technical Regulation on industrial
. . QCVN 20:2009/BTNMT
emission of organic substances
National Technical Regulation on ambient air
. QCVN 05:2013/BTNMT
quality
Law on Water Resource No. 17/2012/QH13
Detailing the implementation a number of articles
Decree No. 201/2013/ND-CP
of the Law on Water Resources
Environmental protection charges for wastewater | Decree No. 25/2013/ND-CP
o Joint circular No.
Guiding Decree No. 25/2013/ND-CP
63/2013/TTLT-BTC-BTNMT
Promulgating list of fields and sectors in
production and processing having wastewater
containing heavy metal in serve of the calculating | Circular No0.06/2013/TT-BTNMT
the environmental protection charges for
wastewater
Urban and industrial-park water drainage Decree No. 88/2007/ND-CP
The registration for groundwater exploitation,
form of dossier for issue, extension, modification, | Circular No. 27/2014/BTNMT
Water quality reissue of water resource permit
National Technical Regulation on surface water
. QCVN 08:2008/BTNMT
quality
National Technical Regulation on groundwater
. QCVN 09:2008/BTNMT
quality
National Technical Regulation on industrial
QCVN 40:2011/BTNMT
wastewater
National Technical Regulation on Coastal Water
. QCVN 10:2008/BTNMT
Quality
National Technical Regulation on Domestic
QCVN 14:2008/BTNMT
Wastewater
National Technical Regulation on Domestic Water
i QCVN 02:2009/BTNMT
Quality
Water supply — Pipeline system and Construction
. TCXDVN 33:2006
works — Design standard
Ratifying the Strategy For Management of Solid
Waste in Vietnamese Cities and Industrial Parks Decision No. 152/1999/QD-TTg
till the Year 2020
Solid waste management Decree No. 59/2007/ND-CP
Sodid waste Guidance of implementing some ordinances of

Decree No. 59/2007/ND-CP

Circular No. 13/2007/TT-BXD

Environmental protection charges for solid waste

Decree No. 174/2007/ND-CP

Guidance of implementing Decree No.

Circular No. 39/2008/TT-BTC




Category Laws/Regulations

174/2007/ND-CP regarding environmental
protection charges for solid waste

Approving the planning on construction of solid
waste treatment facilities in three northern, central | Decision No. 1440/QD-TTg
and southern key economic regions up to 2020

National Strategy of Integrated solid waste

. Decision No. 2149/QD-TTg
Management up to 2005, vision to 2050

Approving the program for investment in solid

. Decision No. 798/QD-TTg
waste treatment during 2011-2020

Regarding hazardous waste Management Circular No. 12/2011/TT-BTNMT
National Technical Regulation on hazardous waste
QCVN 07:2009/BTNMT
threshold
Hazardous Waste | Hazardous waste — Classification TCVN 6706:2009
National Technical Regulations on Hazardous
Thresholds for Sludge from Water Treatment QCVN 50:2013/BTNMT
Process
Noise National Technical Regulation on noise QCVN 26:2010/BTNMT
Vibration National Technical Regulation on vibration QCVN 27:2010/BTNMT
. National Technical Regulation on allowable limit
Soil L QCVN 03:2008/BTNMT
for heavy metals in soil
Law on Land No. 45/2013/QH13
Providing for Implementation of Law on Land Decree No. 43/2014/ND-CP
Regulations on land prices Decree No. 44/2014/ND-CP
Collection Of Land Use Levies Decree No. 45/2014/ND-CP
Land Use, Compensation, Support and Resettlement When
) Decree No. 47/2014/ND-CP
Resettlement, Land is Recovered by the State
Compensation The sanctioning of administrative violations in the
. Decree No. 105/2009/ND-CP
land domain

Issuance of regulations on compensation, support
and resettlement when the State acquire lands in Decision No. 35/2010/QD-UBND
the territory of HCMC

Law on forest protection and development No. 29/2004/QH11

Implementation of the Law on forest protection
Forest, biodiversity, | and development

Decree N0.23/2006/ND-CP

natural environment | Law on Biodiversity No. 20/2008/QH12

Detailing and guiding a number of articles of the

T Decree No. 65/2010/ND-CP
Biodiversity Law

The national strategy for climate change Decision No. 2139/QD-TTg

National action plan on climate change period 2012

. Decision No. 1474/QD-TTg
Climate change - 2020

The national target program on response to climate

Decision No. 158/2008/QD-TTg
change




Category

Laws/Regulations

The national target program on response to climate
change period 2012 - 2015

Decision No. 1183/Qb-TTg

International
environmental
conventions/agre-e
ments/treaties
which Vietnam
engaged

Convention on Biological Diversity (CBD)

Effective dated in Vietnam on Nov 16", 1994

Kyoto Protocol on Climate Change

Effective dated in Vietnam on Sep 25", 2002

Stockholm Convention on Persistent Organic
Pollutants (POPs)

Effective dated in Vietnam on Jul 7", 2002

UN’s International Declaration on Cleaner
Production

Effective dated in Vietnam on Sep 22", 1999

UN Convention to Combat Desertification

Effective dated in Vietnam on Nov 23", 1998

Basel Convention on the Control of Trans boundary
Movements of Hazardous Wastes and their
Disposal

Effective dated in Vietnam on Mar 13", 1995

Agreement on Cooperation for the Sustainable
Development of the Mekong River Basin

Effective dated in Vietnam on Apr 5", 1995

United Nations Convention on the Law of the Sea
(UNCLOS)

Effective dated in Vietnam in 1994

Vienna convention for the protection of the ozone
layer including the Montreal Protocol on
Substances that Deplete the Ozone Layer

Effective dated in Vietnam in Jan 26", 1994

United Nations framework Convention on Climate
Change

Effective dated in Vietnam in 1994

Cartagena Protocol on Biosafety

Effective dated in Vietnam in 2004

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

Effective dated in Vietnam on Jan 15", 1994

MARPOL International Convention for the
Prevention of Pollution from Ships

Effective dated in Vietnam in 1991

Convention on Wetlands of International
Importance especially as Waterfowl Habitat
(Ramsar)

Effective dated in Vietnam in 1989

Convention Concerning the Protection of the World
Cultural and Natural Heritage

Effective dated in Vietnam in 1982

International Commitment on spray and utilize
pesticide, FAO

Effective dated in Vietnam in 1985

Convention on the Conservation Of Migratory
Species Of Wild Animals (CMS)

Under discussion

Agreement on the Network of Aquaculture Centers
in Asia and the Pacific

Effective dated in Vietnam in 1989

Agreement for the Establishment of the
Asia-Pacific Fishery Commission

Effective dated in Vietnam in 1995

Agreement on the Conservation of Nature and
Natural Resources

Under discussion
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INTRODUCTION

Investment projects in Viet Nam are separated into several types: Public investment projects,
PPP projects, and normal commercial investment projects. Each type of investment projects is
governed by different laws and related decrees, circulars and other related regulation.

Types of projects Major governing laws and regulation

Public investment Law on Public investment, Law on Bidding, Law on Enterprises.
projects
PPP projects Law on Public investment, Law on Investment, Decree No.

15/2009/ND-CP on Public Private Partnership investment form,
Law on Bidding, Law on Enterprises.

Commercial projects Law on Investment, Law on Bidding, Law on Enterprises.

As for commercial projects, procedure for investment registration is different based on business
line, amount of capital, incentives requirement of the project. As for PPP projects, procedure for
investment registration is different based on projects type A, B, C and whether proposed by
investors or by the State authorities.

The structure of this report comprises two parts: Part 1 is the investment registration procedure
for commercial projects and Part 2 is the investment registration procedure for PPP projects. In
this report, we mainly focus on describing procedure for investment registration of projects that
we think applicable for Tunesihi case; specifically, commercial projects which the Prime
Minister approves investment registration and PPP projects of type A & type B and proposed by
investors.

In addition, considering specific character of the project as solid waste treatment project, after
receipt of the investment registration license, the project may need to register for license or
certification for waste treatment based on the type of wastes treated (i.e, hazardous waste,
ordinary solid industrial waste, or municipal solid waste). Types of authorization in these cases
are also presented in this report.



PART 1 - INVESTMENT PROCEDURES FOR COMMERCIAL WASTE TREAMENT PROJECTS

Procedure Responsible parties Results Timeline Regulation
references
STEP 1- Project Preparation The investor
1,1 Market research The investor
1,2 Legal framework research The investor
1,3 Discussion & negotiation with Vietnamese The investor
partner
1,4 Make a joint venture agreement/ a project The investor
cooperation contract
STEP 2-  Application for Decision on Investment Policy | The investor, the Decision on Investment Article 30, 31, 32, 33,
State authorities (the | Policy 34, 35 of Law on
National Assembly/ Investment 2014
the Prime Minister/
the Provincial
People's Committee)
2,1 Preparation & submit of documents to the local | The investor
registry office (for projects that are subjects to
issuance of a decision on investment policies)
2,2 Issuance of Decision on Investment Policy The State authorities Within 35 days from
date of receipt of
documents, investors
shall receive
notification of result
from the registry office
(for projects authorized
by the Provincial
People's Committee)
Please see Appendix 1.1 for more detail on subject
of application and document requirement of this
step.
STEP 3-  Selection of investors via auction (if necessary) | The investor, the
soliciting entity, the
authorized bodies, the
State authorities
STEP 4-  Investment Registration The investor Investment Registration Acrticle 36, 37, 38, 39

Certificate

of Law on Investment
2014




Procedure Responsible parties Results Timeline Regulation
references
41 Preparation & submit of documents (for The investor
projects that are not subjects to issuance of a
Decision on investment policies)
4,2 Issuance of Investment Registration Certificate The State authorities - Within 05 working
days from the receipt of
the decision on
investment policies (for
projects that are
subjects to issuance of a
decision on investment
policies;
- Within 15 days from
the receipt of sufficient
documents (for projects
that are not subjects
Please see Appendix 1.2 for more detail on
subject of application document
requirement , and contents of the
Investment Registration Certificate
STEP 5-  Application for license/ certification for waste The investor, the License of hazardous waste Article 9,10,11, 31,32
treatment State authorities treatment/ Certification of of Decree
(MONRE, the meeting environmental 38/2015/ND-CP
provincial People's protection requirements
Committee)
51 Preparation & submit of documents The investor
5,2 Issuance of Investment Registration Certificate The State authorities

Please see Appendix 1.3 for more detail on subject
of application and authority to issue license/
certification for waste treatment




Appendix 1.1. Subject of application and document requirement for application for
Decision on Investment Policy (details of Step 2.1)

1. Subjects of application

1.1.  Project belong to the authority of the National Assembly

Except for the projects subject to issuance of decisions on investment policies by the National
Assembly according to regulations of law on public investment, the National Assembly shall
issue decisions on investment policies of the following projects:

1. Projects that have significant effects on the environment or potentially have seriously affect
the environment, including:

a) Nuclear power plants;

b) Projects that change purposes of land in national parks, wildlife sanctuaries, landscape
sanctuaries, experimental forests of 50 hectares or larger; headwaters protective forests of 50
hectares or larger; protection forests meant for protection against wind, sand, waves, land
reclamation, environmental protection of 500 hectares or larger, production forests of 1,000
hectares or above;

2. Projects that change purposes of land meant for rice cultivation with two or more crops of 500
hectares or larger;

3. Projects that require relocation of 20,000 people or more in highlands; 50,000 people or more
in other areas;

4. Projects that require special policies decided by the National Assembly.

1.2. Project belong to the authority of the Prime Minister

Except for the projects subject to issuance of decisions on investment policies by the Prime
Minister according to regulations of law on public investment and the projects which are of the
authority of the National Assembly, the Prime Minister shall issue decisions on investment
policies of the following projects:

1. The following projects regardless of capital sources:

a) Projects that require relocation of 10,000 people or more in highlands; 20,000 people or more
in other areas;

b) Construction and operation of airports; air transport;
c) Construction and operation of national seaports;

d) Petroleum exploration, extraction, and refinery;
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dd) Betting and casino services;
e) Cigarette production;

g) Development of infrastructure of industrial parks, export-processing zones, and specialized
sectors in economic zone;

h) Construction and operation of golf courses;

2. Projects not mentioned in Clause 1 of this Article in which investment is VND 5 billion or
above;

3. Projects of investment of foreign investors in sea transport, provision of telecommunications
services with network infrastructure; afforestation, publishing, journalism, establishment of
wholly foreign-invested science and technology organizations or science and technology
companies;

4. Other projects subject to issuance of decisions on investment policies by the Prime Minister as
prescribed by law.

1.3. Project belong to the authority of the Provincial People's Committee

1. Except for the projects subject to issuance of decisions on investment policies by the People’s
Committee of the provinces according to regulations of law on public investment and the
projects which are of the authority of the National Assembly/ the Prime Minister, the People’s
Committees of provinces shall issue decisions on investment policies of the following projects:

a) Projects that use land allocated or leased out by the State without auction or bidding or
transfer; projects that require changes of land purposes;

b) Projects that use technologies on the List of technologies restricted from transfer prescribed by
regulations of law on technology transfers.

2. The investment policies of investment projects mentioned above executed at industrial parks,
export-processing zones, hi-tech zones, and economic zones in conformity with planning
approved by competent authorities are not subject to approval of the People’s Committees of
provinces.

2. Document requirement
2.1.  For projects authorized by the Provincial People's Committee

The document consists of:

a) A written request for permission for execution of the investment project;



b)

d)

9)

A copy of the ID card or passport (if the investor is an individual); a copy of the
Certificate of establishment or an equivalent paper that certifies the legal status of the
investor (if the investor is an organization).

An investment proposal that specifies: investor(s) in the project, investment objectives,
investment scale, investment capital, method of capital rising, location and duration of
investment, labor demand, requests for investment incentives, assessment of socio-
economic effects of the project;

Copies of any of the following documents: financial statements of the last two years of
the investor; commitment of the parent company to provide financial support;
commitment of a financial institutions to provide financial support; guarantee for
investor’s financial capacity; description of investor’s financial capacity;

Demand for land use; if the project does not use land allocated, leased out by the State, or
is not permitted by the State to change land purposes, then a copy of the lease agreement
or other documents certifying that the investor has the right to use the premises to execute
the project shall be submitted;

Explanation for application of technologies to the projects that use technologies on the
List of technologies restricted from transfer prescribed by regulations of law on
technology transfers, which specifies: names of technologies, origins, technology process
diagram, primary specifications, conditions of machinery, equipment and primary
technological line;

The business cooperation contract (if the project is executed under a business cooperation
contract).

2.2.  For projects authorized by the Prime Minister:
The investor shall submit the project documents to the local registry office. The document
consists of:
a) The documents as mentioned for projects authorized by the Provincial People's
Committee;
b) Land clearance and relocation plan (if any);
c) Preliminary assessment of environmental impacts and environmental protection
measures;
d) Assessment of socio-economic effects of the project.

2.3.

For projects authorized by the National Assembly:

The investor shall submit the project documents to the local registry office. The document
consists of:



b)
c)

d)
e)

The documents as mentioned for projects authorized by the Provincial People's
Committee;

Land clearance and relocation plan (if any);

Preliminary assessment of environmental impacts and environmental protection
measures;

Assessment of socio-economic effects of the project;

Proposed special policies (if any).



Appendix 1.2. Subject of application, document requirement for investment registration,
and content of the Investment Registration Certificate (details of Step 4.1)

1.

Subjects of application

The Investment Registration Certificate is required in the following cases:

a) Investment projects of foreign investors;

b) Investment projects of the business organizations which are

2.

51% of charter capital or more is held by foreign investors, or the majority of the general
partners are foreigners if the business organization is a partnership;

51% of charter capital or more is held by the business organizations mentioned in Point a;
51% of charter capital or more is held foreign investors and the business organizations
mentioned in Point a.

Document requirement

The investor shall submit the project documents to the local registry office. The document
consists of:

)
b)

d)

f)

A written request for permission for execution of the investment project;

A copy of the ID card or passport (if the investor is an individual); a copy of the
Certificate of establishment or an equivalent paper that certifies the legal status of the
investor (if the investor is an organization).

An investment proposal that specifies: investor(s) in the project, investment objectives,
investment scale, investment capital, method of capital rising, location and duration of
investment, labor demand, requests for investment incentives, assessment of socio-
economic effects of the project;

Copies of any of the following documents: financial statements of the last two years of
the investor; commitment of the parent company to provide financial support;
commitment of a financial institutions to provide financial support; guarantee for
investor’s financial capacity; description of investor’s financial capacity;

Demand for land use; if the project does not use land allocated, leased out by the State, or
is not permitted by the State to change land purposes, then a copy of the lease agreement
or other documents certifying that the investor has the right to use the premises to execute
the project shall be submitted;

Explanation for application of technologies to the project mentioned in Point b Clause 1
Article 32 of this Law, which specifies: names of technologies, origins, technology
process diagram, primary specifications, conditions of machinery, equipment and primary
technological line;
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9)

The business cooperation contract (if the project is executed under a business cooperation
contract).

Note:

Collection, treatment, recycling of waste is one of business lines that are given investment
incentive.

3. Contents of the Investment Registration Certificate

a) Code of the project.

b) Name and address of the investor.

¢) Name of the project.

d) Location and area of the project.

e) Objectives and scale of the project.

f) Capital investment in the project (including the investor's capital and raised capital),
capital contribution and capital raising schedule.

g) Duration of the project.

h) Project execution schedule: schedule of infrastructural development and inauguration (if
any); schedule of achievements of primary targets and items; targets, duration, and
operations of each stage (if the project is divided into multiple stages);

i) Investment incentives, support, and conditions (if any).

J) Conditions applied to the investor (if any).

11



Appendix 1.3. Detail on subject of application and authority to issue license/ certification
for waste treatment (details of Step 5)

1.

a)

Hazardous waste treatment

a) Hazardous waste treatment project must be given License for hazardous waste
treatment.

b) The Ministry of Natural Resources and Environment shall be competent agencies in
licensing hazardous wastes treatment on a national scale.

c) A License for hazardous waste treatment content includes:

e operation areas,

e number and types of hazardous waste permitted to treat,

e the vehicles, system, equipment for the transport and treatment of hazardous waste
(including pre-processing, recycling, co-treatment, recovery of energy),

e other requirements for hazardous waste treatment.

d) The time-limit for licensing hazardous waste treatment is 3 years from the date of
issuance.

e) Procedures for licensing hazardous waste treatment shall replace procedures for:
inspection and certification of completion of the environmental protection works
according to reports on environmental impact assessment, environmental protection
projects (or equivalent records and document); confirmation of meeting
environmental protection requirements for treatment facilities of daily-life solid waste
and ordinary industrial solid waste (in case hazardous waste treatment facilities
combine treatment of daily-life solid waste with ordinary industrial solid waste
treatment); Other procedures for environment relevant to the operational stage of
hazardous waste treatment facilities as prescribed by law.

f) During the consideration, granting the License for hazardous waste treatment, the
Ministry of Natural Resources and Environment shall approve in writing the trial
operation of hazardous waste treatment as a temporary base for organizations and
individuals to conclude contracts of collection, transportation and treatment of
hazardous waste serving the trial operation within 06 (six) months.

Ordinary solid industrial waste

Ordinary industrial solid waste treatment project must be given certificate of meeting
environmental protection requirements prior to official operation.

b) Authority to certify or adjust the certification of meeting environmental protection

requirements:
« The Ministry of Natural Resources and Environment shall certify or adjust the
certification of meeting environmental protection requirements for:

12



Ordinary industrial solid waste treatment facilities of which reports on
environmental impact assessment are approved by the Ministry of Natural
Resources and Environment;

Ordinary industrial solid waste treatment facilities receive waste for treatment
from the waste generation sources in the inter-provincial areas;

Ordinary industrial solid waste treatment facilities associated with hazardous
waste treatment (replaced by the License for hazardous waste treatment).

¢+ The provincial People’s Committee shall certify or adjust the certification of meeting
environmental protection requirements for:

Ordinary industrial solid waste treatment facilities of which reports on
environmental impact assessment is under its competence.

The facilities only receive waste for treatment from the generators in the
provincial areas.

13



PART 2 - INVESTMENT PROCEDURES FOR SOLID WASTE TREATMENT PPP PROJECTS

(Applied for project belong to Type A, B and proposed by the Investors)

Procedure

Responsible
parties

Results

Timeline

Regulation references

PREPARATION

STEP 1 - Project Preparation The investor - Project proposal
- Project FS
11 Market research The investor
1.2 Legal framework research The investor
13 Select Vietnamese partner The investor
1.4 Make a joint venture agreement The investor
STEP 2 - Preparation, assessment, approval and The investor, the - A written approval of the
announcement of Project Proposals State authorities Project proposal
2.1 Preparation & submit of Project Proposals The investor Article 20, 21 of Decree
15
2.2 Project approval The State within 30 days | Article 22 of Decree 15
authorities from the receipt
of full
documents
2.3 Project announcement the State within 07 Article 23 of Decree 15
authorities, the business days
investors from the
approval of
Project
Proposal
Please see Appendix 2.1 for more detail on
document requirement of the project proposal.
STEP 3 - Preparation, assessment, and approval of The investor, the - A written agreement

Feasibility Study Reports

State authorities,
the authorized
bodies

among the Ministries,
Branches, and provincial
People's Committees and
the Investor(s) on
assignation of the
Investor(s) to prepare
Feasibility Study Report

- A written approval of the
Feasibility Study Report
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Procedure

Responsible
parties

Results

Timeline

Regulation references

3.1 Preparation & submit of Feasibility Study The investor Acrticle 24, 25 of Decree
Reports 15
3.2 Evaluation of Feasibility Study Reports The authorized Avrticle 26 of Decree 15
bodies
3.3 Approval of Feasibility Study Reports The State Article 27 of Decree 15
authorities
Please see Appendix 2.2 for more detail on the
document requirement of this step.
1 SELECTION OF INVESTORS
STEP 4 - Pre-qualification The investor, the - Shortlist of investors is Chapter Il of Decree 30
soliciting entity, the | published on the national
authorized bodies bidding network or
Vietnam Public
Procurement Review
Journal by the soliciting
entity;
- Notification to every
investor that submits the
pre-qualification
application by the
soliciting entity;
4.1 Prepare the pre-qualification
411 Make the pre-qualification documents; The soliciting entity Article 17 of Decree 30
412 Appraise, approve the pre-qualification documents The authorized Avrticle 17 of Decree 30
bodies
4.2 Organize the pre-qualification
421 Announce the pre-qualification; The soliciting entity Article 18 of Decree 30
422 Publish, adjust, clarify the pre-qualification The soliciting entity Article 18 of Decree 30
documents;
4.2.3 Prepare, submit pre-qualification applications; The investor Article 19 of Decree 30
424 Receive, manage pre-qualification applications; The soliciting entity Article 19 of Decree 30
4.25 Adjust, withdraw pre-qualification applications The investor Article 19 of Decree 30

(if necessary)
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Procedure Responsible Results Timeline Regulation references
parties
4.2.6 Bid opening. The soliciting entity Acrticle 19 of Decree 30
4.3 Evaluate pre-qualification applications. The soliciting entity Acrticle 20 of Decree 30
4.4 Clarify pre-qualification applications (if The investor Article 20 of Decree 30
necessary)
45 Submit the pre-qualification results The soliciting entity Article 21 of Decree 30
4.6 Appraise, approve the pre-qualification results; The authorized Avrticle 21, Clause 2
bodies Article 83 Decree 30
4.7 Publish the short list. The soliciting entity Article 21, Point d,
clause 1, Article 2 &
Point c clause 1/ Point b
clause 2 Article 5 of
Decree 30
STEP5 - Investor Selection plan The soliciting
entity, The
authorized bodies
5.1 Making the investor selection plan The soliciting entity Acrticle 23 of Decree 30
5.2 Evaluating the investor selection plan The appointed party Acrticle 24 of Decree 30
5.3 Approving the investor selection plan The authorized Avrticle 24 of Decree 30
body
STEP 6 - Competitive bidding for selection of investors in The investor, the
PPP projects soliciting entity, the
authorized bodies,
the State authorities
6.1 Preparation for the investor selection
6.1.1 Make the bidding documents; The soliciting entity Article 26 of Decree 30
6.1.2 Evaluate the bidding documents The soliciting entity Article 28 of Decree 30
6.1.3 Approve the bidding documents The State Acrticle 28 of Decree 30
authorities
6.2 Organization of investor selection
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Procedure Responsible Results Timeline Regulation references
parties
6.2.1 Invite bids; The soliciting entity Acrticle 29 of Decree 30
6.2.2 Publish, adjust, clarify the bidding documents The soliciting entity Acrticle 30 of Decree 30
6.2.3 Prepare, submit bid-envelopes The investor Article 31 of Decree 30
6.2.4 Receive, manage bid-envelopes The soliciting entity Acrticle 31 of Decree 30
6.2.5 Adjust, withdraw bid-envelopes (if necessary) The investor Article 31 of Decree 30
6.2.6 Open technical proposals. The soliciting entity Article 32 of Decree 30
6.3 Evaluate technical proposals - Alist of investors that
satisfy technical
requirements is send to all
participant investors by
the soliciting entity,
inviting investors that
satisfy technical
requirements to attend
opening financial -
commercial proposals
6.3.1 Inspect the validity of technical proposals; The soliciting entity Article 36 of Decree 30
6.3.2 Evaluate technical proposals in details; The authorized Article 37 of Decree 30
bodies
6.3.3 Appraise, approve the list of investors that satisfy The State Article 37 of Decree 30
technical requirements. authorities
6.4 Opening and evaluating financial — commercial
proposals
6.4.1 Open financial — commercial proposals The soliciting entity | The opening record that Article 38 of Decree 30

+ The investor

bears the signatures of the
soliciting entity and
investors who attend the
opening ceremony is send
to investors that satisfy
technical requirements;
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Procedure Responsible Results Timeline Regulation references
parties
6.4.2 Inspect the validity of financial — commercial The authorized Avrticle 39 of Decree 30
proposals; bodies
6.4.3 Evaluate financial — commercial proposals in details | The authorized Avrticle 39 of Decree 30
and rank investors; bodies
6.4.4 Preliminarily negotiate the contract The first ranked - Draft Investment Article 40 of Decree 30
investors + The Agreement
soliciting entity - Draft Contract
6.5 Submit the investor selection result The soliciting entity Article 42 of Decree 30
6.6 Appraise, approve the investor selection result The State Acrticle 42, Clause 4
authorities Article 83 of Decree 30
6.7 Publish the investor selection results The soliciting entity | - Investor selection result | within 5 Point 6 Article 42, Point
is published on the working day 13 Avrticle 6 of Decree
national bidding network | from the day on | 30
or Vietnam Public which the
Procurement Review investor
Journal by the soliciting selection result
entity; is approved.
- Written notification of
investor selection result is
send to every participant
investor by post or fax by
the soliciting entity;
STEP 7- CONTRACT NEGOTIATION, COMPLETION
7.1 Negotiate and complete the contract The investor + the Article 43 of Decree 30
State authorities
7.2 Sign the investment agreement The investor + the The investment agreement Article 30 of Decree 15,
State authorities Article 44 of Decree 30
7.3 Sign the contract The investor + the The contract After the Article 31 of Decree 15,
State authorities investment Article 44 of Decree 30

certificate is
issued

INVESTMENT REGISTRATION &
ESTABLISHMENT OF THE PROJECT
ENTERPRISE
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Procedure Responsible Results Timeline Regulation references
parties
STEP 8 - Investment Registration The investor + the Investment Registration within 25 days | Article 39, 40, 41 of
State authorities Certificate from the date of | Decree 15
receipt of full
legitimate
dossiers
Please see Appendix 2.3 for more detail on the
competence to grant the Investment Registration
Certificate, document requirement and contents of
the Investment Registration Certificate
STEP 9 - Establish the project enterprise The investor + the Article 42 of Decree 15
State authorities
v IMPLEMENTATION OF THE PROJECT
STEP 10-  Select contractors to implement the project The investor Article 44 of Decree 15
STEP 11 - Prepare construction site for the Project The Provincial Article 45 of Decree 15
People's Committee
+ other related
authorized bodies
STEP 12-  Prepare technical construction designs The Investor/ The Article 46 of Decree 15
Project Enterprise
STEP 13-  Supervise the project contract performance The investor + the Article 47 of Decree 15
State authorities
STEP 14 -  Supervise the quality of the work The State Article 48 of Decree 15
authorities
STEP 15- Management and operation of the work The Investor/ The Article 49 of Decree 15
Project Enterprise
or in accordance
with conditions in
the contract
STEP 16 - Investment monitoring and evaluation, financial Article 52 of Decree 15
publicity
V - FINALIZATION AND TRANSFER OF THE
PROJECT WORK
STEP 17 -  Finalization of the project work The investor + the Article 53 of Decree 15
State authorities
STEP 18 -  Transfer of the project facility The investor + the Article 54 of Decree 15

State authorities
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Appendix 2.1. Content requirement of the project proposal (details of Step 2.1)

The proposals for project shall have the following contents:

a) A written proposal for project implementation;

b) Project Proposal shall include the following main contents:

Vi.
Vii.

viil.

Xi.

Xil.

Xiil.

The necessity of investment; advantage of the PPP investment form compared to
others; type of Project Contract;

The consistence of the project with the planning, development scheme and the
criteria set out in Article 15.1 of Decree 15;

Proposed object, scale, location of the project; demand for land use and resources;
Preliminary analysis of requirements on technique, standards, project quality,
provided products or services;

Proposed project implementation schedule; facility construction and exploitation
duration; plan for organization of management, commercial operation or service
supply;

Proposed plan on compensation, site clearance, and resettlement;

Proposed criteria for implementation of other Projects (with respect to those
implemented under BT Contract);

Preliminary analysis of the project financial plan, including: total investment
capital, equity structure and mobilization method; State equity invested for project
implementation (if any); expenses; income, price, commodity and service fees;
payback period, interests;

Preliminary expectation of risks during project implementation and risk separation
among competent State bodies and the Investor(s);

Proposal of investment incentives and guarantees (if any);

Preliminary expectation of the project’s social — economic efficiency; the
project’s impact on environment, society, national defense and security;

Other necessary contents.

With respect to any project consisting of construction structure, in addition to
such contents mentioned above, the Project Proposal shall include preliminary
design as stipulated by the construction law.

C) Documents proving the legal status, capacity, and experience of the Investor(s);

d) Experience in implementing similar projects (if any);

e) Other necessary documents for explanation of the proposal for project (if any).

The Investor(s) shall prepare and submit the proposals for project to the Ministries, Branches,
and provincial People's Committees.
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Appendix 2.2. Content requirement of the Feasibility Study Report (details of Step 3.1)

In respect of projects proposed by the Investor(s) and approved, the Ministries, Branches, and
provincial People's Committees shall assign the Investor(s) to prepare the Feasibility Study
Report.

The assignation of the Investor(s) to prepare Feasibility Study Report shall be made by a
written agreement among the Ministries, Branches, and provincial People's Committees and
the Investor(s). Such agreement must specify the purposes, requirements, Feasibility Study
Report preparation fees, independent consultant rental and handling principles in case another
Investor is selected for project implementation.

The Feasibility Study Report of a project shall consist of the following contents:

3)
b)
c)

d)

Detailed analysis of the necessity of the project implementation investment and
advantages compared to other investment forms; type of Project Contract;

The consistence of the project with the planning, development scheme and the criteria set
out in Article 15.1 of this Decree;

Obiject, scale, components (if any), location of the project; demand for land use and
resources;

Technical and technological notes for satisfaction of requirements on project quality,
provided products or services;

Assessment on current status of the project, machinery, equipment, asset value (in respect
of O&M Contract); criteria for implementation of other projects;

Project implementation schedule; facility construction and exploitation duration; plan for
organization of management, commercial operation or service supply;

Compensation, site clearance, and resettlement plan;

Project financial plan (as set out in Article 16.2.h of this Decree);

Capital mobilization ability for project implementation, assessment of market demand
and liquidation; study on the interest in the project of the Investor(s) and the lender(s);
Analysis of risks and responsibility of each party in risk management during project
implementation;

Proposal of investment incentives and guarantees (if any);

The project’s social — economic efficiency and impact on environment, society, national
defense and security;

m) Other necessary contents.

n)

With respect to any project consisting of construction structure, in addition to such
contents mentioned above, the Feasibility Study Report shall include preliminary design
as stipulated by the construction law.
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Appendix 2.3. Competence to grant the Investment Registration Certificate, document
requirement and contents of the Investment Registration Certificate (details of Step 8)

1. Competence to grant, amend and revoke the Investment Registration Certificate

1. The Ministry of Planning and Investment shall issue, amend and revoke the Investment
Registration Certificate with respect to the following projects:

a) Projects of national importance;

b) Projects in which Ministries, branches or bodies authorized by the Ministries and
bodies are the state authorities having competence to enter into the project contracts;

c) Projects to be implemented in 02 provinces and cities ore more.

2. The provincial People’s Committee shall issue, amend and revoke the Investment
Registration Certificates with respect to Projects not stipulated in Point 1.

2. Document requirement

The application file for issuance of the Investment Registration Certificate shall
comprise:

a) Written request for issuance of an Investment Registration Certificate;

b) Investment agreement and the project contract draft;

c) Feasibility study report and approval decision of the project;

d) Documents approving the use of state investment capital involved in the project
implementation (if any);

e) Joint venture contract and draft of the project enterprise charter (if any);

f) Decision on selection of the investor.

The investor shall submit 05 sets of application files, of which at least 01 set of original
documents must be submitted to the authorized State body.

3. Contents of the Investment Registration Certificate
An Investment Registration Certificate shall contain the following main contents:

a) Name and address of the investor;

b) Name of the project;

c) Obijectives, scale, requirements, conditions for implementation of the project;
d) Project implementation location and land use area;

e) Total investment capital of the project;

f) Project term and implementation schedule; and the capital source structure;
g) Duration and progress of the project;
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h) Value, proportion, progress, and conditions for disbursement of the State

i)
)

investment capital used for project implementation (if any);

Investment incentives (if any).

For BT projects, in addition to the contents on the infrastructure construction
projects above, the Investment Registration Certificate must provide for conditions
for implementation of other projects. For other projects, procedures for issuance of
the Investment Registration Certificate shall be conducted in accordance with the
law on investment.
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LIST OF IMPORTANT REGULATIONS

AL Document No. Document Name Date
l. Investment
regulations
1 Law No. Law on Investment Issue date: November 26, 2014
67/2014/QH13 Effective date: July 01, 2015
9 Law No. Law on Public Investment Issue date: June 18, 2014
49/2014/QH13 Effective date: January 01, 2015
3 Decree No. Decree on public private Issue date: February 14, 2015
15/2009/Nb-CP partnership investment form | Effective date: April 10, 2015
Il. Waste treatment
regulations
4 Decree No. Decree on management of Issue date: April 24, 2015

38/2015/ND-CP

waste and discarded material

Effective date: June 15, 2015

Bidding regulations

5

Law No.
43/2013/QH13

Law on Bidding

Issue date: November 26, 2013
Effective date: July 1, 2014

Decree No.
30/2015/Nb-CP

Guidelines for some articles
on investor selection of the
law on bidding

Issue date: March 17, 2015
Effective date: May 5, 2015

Decree No.
63/2014/ND-CP

Detailing the implementation
of several provisions of Law
on Bidding regarding the
selection of contractors

Issue date: June 26, 2014
Effective date: August 15, 2014

8 gll;glallalr/.:_\l.lf) Guidelines for checking of Issue date: January 4, 2011
BKHDT the bidding Effective date: March 1, 2011
9 Circular No. Detailing on appraisal of :;:fléitiszteéjat(g?tolggtr:eri%erzollg
21/2010/TT-BKH bidding document 2010 ' '
Circular No. Guidelines on providing Issue date: September 21, 2010
10 | 20/2010/TTLT- bidding information to Effective date: November 5,
BKH-BTC publish in Bidding Journal 2010

IV. Other regulation

11 Law No. Law on Enterprises Issue date: November 26, 2014
68/2014/QH13 Effective date: July 1, 2015

12 Law No. Land Law Issue date: November 29, 2013
45/2013/QH13 Effective date: July 1, 2014
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1. GENERAL INFORMATION OF PHUOC HIEP LANDFILL

1.1 Location

Phuoc Hiep landfill locates at the North West Solid Waste Treatment Complex at Tam Tan
hamlet, Phuoc Hiep commune, Cu Chi district, Ho Chi Minh city. Phuoc Hiep landfill is about
50 km far from the city center towards the North West, 5 km far from Cu Chi District center
towards the South West, which is showed in the picture in Appendix 7. The landfill shares

borders with the following positions:

- The region located in the planning areas of the North West Solid Waste Treatment Complex

and the existing Indigo forest area in the East and North direction;

- Canal No. 16 in the North West direction;

- Thay Cai Canal in the South West direction;

- Canal No. 15 in the South East direction.

1.2 Capacity and operation status

General information of capacity and operation status in Phuoc Hiep landfill is showed in Table

l.

Table 1. General information of capacity and operation status in Phuoc Hiep landfill

General Compartment Compartment Compartment Compartment
No. information No.1 No.1A No.2 No.3
Both landfill
1 | Operation duration | 2003 - 2007 | 2007 - now | 2008 - now and .
construction
activities
2 | Filling area (ha) 18.99 9.75 19.50 60.00
3 | Designed capacity | 5 5, 3,000 3,500 3,000
(ton/day)
Actual average
4 | receiving capacity 3,000 3,000 3,500 -
(ton/day)
5 | Landfill type Sanitation Sanitation Sanitation Sanitation
Landfill height
6 | from ground level 25 15-17 - -
(m)
7 Landfill depth from 7 7 7 7
ground level (m)

Source: Department of Natural Resources and Environment of HCM city (2010, 2013)
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1.3

Disposal technologies

Phuoc Hiep landfill is a sanitation landfill with full items of environmental protection facilities
such as

1.4

1.5

Area of compartment No. 1 is 18.99 ha and divided into 4 sub-compartments. Each sub-
compartment is about 4.74 ha in area. Maximum height of the compartment is 25 m.
Municipal solid waste disposal in each compartment is covered in 10 layers. Each layer’s
thickness is 2.2 m (solid waste has been carefully compacted by landfill bulldozer).
Thickness of soil layer between the solid waste layers is 20 cm. On the top, it is betonies
layer and then 30 cm topsoil layer covered the compartment.

Compartments No.1A and No.2 also use similar system of bottom liner and top-covering
layer to compartment No. 1. Moreover, in design, pile wall system of compartment No. 1A
has been reinforced in order to avoid slip and subsidence incidents surrounding the landfill.

In compartment No.2, when the solid waste reaches appropriate level, the compartment No.2
will be connected with compartment No.lA in order to take advantage of the strong pile
wall system of compartment No.lA. A part of border between compartment No.2 and
compartment No.1A will be used for filling the waste in order to increase receiving ability.

Compartment No.3 of the landfill began to operate in October, 2013 and was continuously
constructed other construction items by South Korea contractor.

Objective of sampling

Sampling purposes at Phuoc Hiep landfill is to analyze physical composition, moisture,
volatile solid, ash and gross calorific value of solid wastes in order to evaluate the quality of
MSW.

Implementation schedule

Table 2. Implementation schedule

. Timing plan
No. Articles 09/01-10/01 10/01-23/01 11/02-04/03
1 | Survey and sampling —
Classification of I—
2 | municipal solid waste,
bulk density
3 Analysis of physical —
composition and moisture
- Analysis of ash, ——
4 Volatilg solid (VS) —
- Analysis of gross
calorific value
5 | Data processing E—
6 | Preparation of report —
Center for Environmental Technology and Management -ETM 2
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2. STATUS OF MSW TRANSPORTATION ACTIVITIES AT PHUOC HIEP
LANDFILL

2.1 Process of MSW transportation at Phuoc Hiep landfill

Diagram of solid waste transportation inside Phuoc Hiep landfill is presented in Figure 1.

Go out for new trip ‘

T

Weighting station ‘

Empty T
truck

>
<

i

Disposal preparation Truck wash ‘

Phuoc Hiep dump
v truck

Disposal preparation

l

Soil and HDPE cover

Figure 1 Process of solid waste transportation inside Phuoc Hiep landfill.

2.2 Original of MSW and transporters to Phuoc Hiep landfill
There are two waste sources transported to Phuoc Hiep landfill:

(1) Municipal solid wastes (MSW) from Ho Chi Minh City and Duc Hoa District, Long An
Province:

- City Environmental Company (Citenco) collects and transports solid wastes from Binh
Chanh, Nha Be, Binh Thanh, Tan Phu; district 2, 7, 9, 10, 11, and 12.

- Industrial agricultural Co-operative transports wastes from District 11.

- Duc Hoa Public Service Company transports wastes from Duc Hoa District, Long An
Province.

- 11 public service companies transfer wastes from their own districts.

(2) Residue wastes arising from processes of classifying, recycling and composting from
Vietstar Company.
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Table 3. Original of solid waste at Phuoc Hiep landfill

No.

Waste transporters

Transfer station

Original of solid wastes

Citenco

Quang Trung- Go
Vap

Tong Van Tran-
District 11

Binh Thanh, Tan Phu,
Binh Chanh, Nha Be,
District 2, District 7,
District 9, District 10,
District 11, District 12

Cu Chi public service company |

Tan An Hoi
Tan Phu Trung
Phuoc Thanh
Cu Chi

Tan Thong Hoi
Tan Thanh Tay
Phu Hoa Dong
An Nhon Tay
Lo 6

Tan Thanh Dong
Quang Viet
Trung An
Pham Van Coi

Cu Chi District

Hoc Mon public service company|

Ba Diem

Tan Thoi Nhi
Xuan Thoi Thuong
Thi Tran

Hoc Mon District

Industrial agricultural Co-
operative

Tan Hoa

District 11

District 12 public service
company

Hiep Thanh
Tan Thoi Hiep

District 12

District 2 public service company

Binh Trung Tay
An Loi Dong

District 2

District 9 public service company

Long Hoa
Phuoc Long A
Ben Do

Vinh Thuan

District 9

Binh Thanh public service
company

Phan Van Tri
Thanh Da

Binh Thanh District

Go Vap public service company

Quang Trung

Go Vap District

Tan Binh public service company

Pham Van Bach

Tan Binh District

11

Thu Duc public service company |

Go Dua

So Ga 4

Linh Xuan 5
Truong Tho 3
Tam Than

Hiep Binh Chanh

Thu Duc District
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No. Waste transporters Transfer station Original of solid wastes
12 | Duc Hoa public service company - No information Duc Hoa District - LA
Tan Phu, Phu Nhuan, Tan
13 Vietstar - No information Binh district, Tranport
factory No.1, No.2
14 |District 1 public service company|- No information District 1
15 Phu Nhuan public service - Nguyen Kiem Phu Nhuan District
company

2.3 The number of waste transporters, trips and total amount of solid wastes at Phuoc
Hiep landfill

According to field works in January 2014, there are 15 waste transporters dumping the wastes
into Phuoc Hiep landfill. The average is about 273 trips per day. The average total amount of
solid waste is about 3,348 tons/day. The details are presented in Table 4.

Table 4. Solid waste mass and number of trips transport into Phuoc Hiep landfill per day

Total waste Number of | Total solid waste mass
Date .
transporters trips (ton)
09/01/2014 15 273 3,369
10/01/2014 15 272 3,326
Average 15 273 3,348

There are about 65.1% numbers of trips in the day time (12:00 — 18:00, about 170 trips) and
37.6% numbers of trips in the night-time (18:00 — 6:00, about 103 trips). Therefore, the amount
of solid waste transported to the landfill is about 65.7% in the day time and 34.3% at
nighttime). (See Table 5 and figure 2).

In the daytime (12:00 — 18:00), the rush hours are from 12:00 to 15:00, covering more than
64.7% trips of day time. In the night-time (18:00 — 6:00), the rush hours are from 18:00 to
21:00, covering about 42.9 % trips of night-time.

Table 5. Frequency of transporter trips and total amount of MSW into landfill during the activity time

Time From 12:00 —18:00 ‘ From 18:00 — 6:00
Number | Solid waste | Number | Solid waste
Date of trips | mass (ton) | of trips | mass (ton)

09/01/2014 162 2,195 111 1,174

10/01/2014 178 2,207 94 1,119
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m Nl of raps | 84l E Solidweazte s 1 8-al

Figure 2 The ratio of numbers of trips and solid waste mass in the day time and the night-time.
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Figure 3 Transport time into Phuoc Hiep landfill of transport units

The study data also shows that there are 26.1% total numbers of trips and 25.8% amount of
solid wastes transported by Citenco.

Average time for a truck going in and out Phuoc Hiep landfill is ranging from 10 to 15 minutes.
The time passing weighing station is a minute in average.

There are three types of vehicles transporting wastes to Phuoc Hiep landfill: Rear Load
Refuse truck, Hook lifting garbage truck, Tarpaulin truck.
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Rear Load Refuse Truck

Tarpaulin truck

Figure 4 Types of vehicles transporting garbage to Phuoc Hiep landfill

Most of the wastes are transported into Phuoc Hiep landfill by RLR truck (Rear Load Refuse
Truck). Except:

- Vietstar Company transports the waste by tarpaulin truck.
- Citenco transports the waste by hook-lifting garbage truck.

In this survey (in January 2014), the garbage trucks have loading capacity ranging from 4 tons
to 18 tons, most of them are ranging from 10 tons to 15 tons, covering 71.2% in total trips (273
total trips). Besides, Citenco is covering 25.8% in total trips ranging from 10 tons to 15 tons.

The detail data of waste transporters, vehicles, trips as well as the total amount MSW of each
transporter and transport time into Phuoc Hiep landfill are presented clearly in Table 6 and
Figure 5.

Center for Environmental Technology and Management —-ETM 7



Report of Phuoc Hiep MSW Results, January 2014

Table 6. Activities of waste transporters into Phuoc Hiep landfill

Number of| Average Note: time
No Waste garbage | number of Type of F 12:00| F 18:00 t
‘| transporters . vehicle rom fz: rom 18:00 to
trucks | trips in day to 18:00 6:00
Mainly from
1| Citenco 45 2 RLR, HL | FUenty | 8.0 (0 21:00
(62%)
° (38%)
Cu Chi public 16 Frequently .
2 service company . RLR (100%) Not entering
. Mainly fi
3 Hoc Mon public 5 20 RLR Frequently 1 9_831 tz 2r f _I;IO
. o : :
service company (64%) (36%)
Industrial Mainly from
4 |agricultural Co-| 23 28 RLR Friggf/n)ﬂy 20:00 to 3:00
operative ° (14%)
District 12 Mainly from
5 | public service 6 24 RLR Fr?ng/n)ﬂy 18:00 to 0:00
company ° (36%)
6 z;s‘f:‘clgtc(z):lggz; 3 4 RLR Unusually Unusually
. . From 12:00 | Mainly from
7 | Distriet 9 public 5 10 RLR | t016:00 | 18:30 to 19:00
pany (75%) (25%)
Binh Thanh 5 Unusuall Only from 0:00 to
8 | public service 3 RLR (22%) y 3:00
company ° (78%)
. From 12:00 |Only 18:00-19:00
9 SS".Z:EJ;‘}"’;‘; 14 20 RLR | to16:00 | and 2:30-3:30
! pany (83%) (17%)
. . Mainly from
10 Tan.Blnh public 11 15 RLR Not entering| 21:00 to 2:00
service company (100%)
. From 12:00 | Mainly from
1 Stfv“iclﬁf)gl“';': 8 22 RLR | t017:00 | 19:30to23:30
pany (68%) (32%)
12 S]:::igo;ll:;;l;; 1 I RLR Unusually Unusually
. 21 . Frequently | Only from 18:00
13 Vietstar 4 Tarpaulin (83%) 0 20:00 (17%)
District 1 public 6 .| Only from 23:30
14 service company 6 RLR Not entering to 2:30 (100%)
Phu Nhuan
. . 10 .| Only from 23:30
15 pul)(:;lcl I;el;\;lce 7 RLR Not entering 0 3:00 (100%)

Center for Environmental Technology and Management —-ETM
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Waste
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Number of
garbage
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Average
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trips in day

Type of
vehicle

Note: time

From 12:00| From 18:00 to
to 18:00 6:00

Note: RLR: Rear Load Refuse truck; HL: Hook lifting garbage truck

Tarpaulin: Tarpaulin truck

Statistics: 09/01/2014 and 10/01/2014
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Figure 5. The average solid waste mass (%) of each transporter into Phuoc Hiep landfill

Figure 5 shows that among 15 transporters to Phuoc Hiep landfill, Citenco is the major
transporter to Phuoc Hiep landfill, with 25.8% total MSW, 862 tons/day (Enterprise 1: 628
tons/day and Enterprise 2: 234 tons/day).

- After that, Vietstar transports about 10.7% - 357 tons/day, agricultural Co-operative occupies
9.8% - 329 tons/day. From 0.2% to 9.0% (8-300 tons/day) total MSW are: Duc Hoa, District 2
public service Company, Binh Thanh, district 1, district 9, district 12, Phu Nhuan, Tan Binh,
Thu Duc, Cu Chi, Hoc Mon public service company, and Go Vap district public service

Company.
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3. SAMPLING PLAN, SAMPLING METHOD AND ANALYTICAL METHOD

3.1 Sample plan
4 samples are taken at Phuoc Hiep landfill in two days:

Day 1: 2 samples in day time, from 12:00 to 18:00
Day 2: 1 sample in day time and 1 sample in night-time, from 16:30 to 22:00
3.2 Sample method

3.2.1 Collection of sample
a. Sampling location will be decided based on work safety and specific samples.

b. The samples are taken from the MSW collection vehicles and 10™ MSW collection
vehicle is selected to be sampled in each period. At that time number of truck, date, time,
transport units, origin of waste are recorded.

c¢. MSW is discharged from a collection vehicle into the pile. In the pile, four sampling
points are randomly selected, and 20 kg of MSW are collected from each of the four points. In
total, 80 kg of samples are collected from one vehicle.

d. Procedure c. is repeated four times. Final weight of samples will be approximately 300
kg.

3.2.2 Preparation of sample

a. Solid wastes after sampling are cut into pieces smaller than 15 c¢cm by shovels and
scissors. Bags and their contents should be also cut into smaller pieces. Similarly, bulky wastes
such as cardboards and branch of trees are also cut into pieces smaller than 15cm.
Each sample is then mixed manually by shovels. The sample should be mixed as homogeneously
as possible.

b. The mixed sample is then divided and taken twice a quarter to obtain a smaller sample.
By the way, the final sample, which is one-four of the initial sample, is analyzed. An illustration
is presented as follows:
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Figure 6. Sampling method
3.3 Analytical method

3.3.1 Measurement of bulk density
a. The prepared sample in 3.2.2 is used.

b. Plastic container with capacity of 80 L is used. The capacity (V,) and weight (W,) of
the container should be measured beforehand.

¢. The sample is then filled into the container. It should be noted that the sample should
not be pushed in the container.

d. The container is lifted by hand and dropped in an upright position from the height of
about 30 cm. If the volume of the sample in the container decreases as a result, more samples
should be added to the container (to reach the same level as in Procedure c.).

e. Procedure d. is repeated three times. Then, weight of the container containing the
sample (W) is measured.

f. Bulk density is calculated as follows.

W (kg)— W ,(ke)
Vol

Bulk density (kg/L = t/m’) =

3.3.2 Composition of samples
a. The raw samples are prepared as described in section 3.2.2
b. The samples are spread on lining at sorting area for separation.
¢. The raw samples are physically separated into the following eleven compositions:

Center for Environmental Technology and Management —-ETM 11
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1-Food wastes (meat, vegetable, etc.), 2-Paper, 3-Diaper, 4- Plastic, 5-Textile, 6-Wood,
7-Rubber and leather, 8-Metal, 9-Inorganic waste (coal ash, brick, glass...), 10-Shell,
11- Others such as very small pieces not being able to be classified by visual observation.
d. Each composition (Xi) is weighted and the total weight (X) of all compositions will be
calculated. Each physical composition is calculated according to the following
formula:

3.3.3 Moisture content

a. Moisture content of each composition is determined individually according to APHA 2540
G (2012).

b. Each composition is cut into pieces of 2 to 3 cm and individually spread in metal container
with 20 cm diameter (height of wastes should be less than 10cm in the container if
possible).

c. After that, the wastes will be dried at 105 degrees Celsius by conductive heating for 4 to 5
days or until the constant weight obtains.

d. Finally, moisture content of each composition will be calculated according to difference
between weight of wet sample and that of dried sample.

3.3.4 Volatile solid, ash and gross calorific value

08 combustible samples (food waste, paper, textile, wood, plastic, rubber & leather,
diaper and others) are cut into pieces less than Icm for analysis of volatile solid and ash
content. They will be combusted at 550 degrees Celsius according to APHA 2540 G (2012).

08 combustible samples (food waste, paper, textile, wood, plastic, rubber & leather,
diaper and others) are cut into pieces less than 1cm and then crushed into pieces smaller than
2mm for analysis of gross calorific value according to TCVN 200-2007 (ISO 1928:1995).

The analytical method of solid waste is presented in Table 7.

Table 7. Analytical method of solid waste

No. Parameter Analytical method Analytical Instrument
WTB Binder, Germany, Metter
1 Moisture APHA 2540 G Toledo MS204 balance,
Switzerland
Volatile solid and Nabertherm oven, Metter Toledo
2 Ash APHA 2540 G MS204 balance, Switzerland
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No. Parameter Analytical method Analytical Instrument
3 G lorific val TCVN 200 -2011 (ISO | IKA calorimeter
ross calorific value 1928:2009) C 4000

4. ANALYTICAL RESULTS OF PHUOC HIEP MSW

4.1 Information of Phuoc Hiep MSW samples

The Phuoc Hiep MSW samples were taken in 2 days:

- January 9™, 2014 from 12:50 to 17:10: Dry season-Sample quantity: 2 samples

- January 10", 2014 from 17:20 to 21:30: Dry season- Sample quantity: 2 samples

Specific information of Phuoc Hiep MSW samples is presented in the following table:

Table 8 Information of Phuoc Hiep MSW samples

Vehicl Samplin Analyzing
Sample emee . MSW Original of Vehicle p g MSW
No. registration | Time transporter Waste color/ Type MSW sample
number sample(kg)
(kg)
09/01/2014
Industrial- Tan Hoa Blue/ Rear
57K-0963 | 12h50 Agricultural transfer load refuse
Co-operative station Truck
Di "{hu tDuf)l' Linh Xuan | Green/ Rear
51E-02533 | 13h10 IStrict public transfer load refuse
service .
station Truck
company
1 Phuoc 351 96
District 9 Lon Green/ Rear
51C-21527 | 13h40 | public service & load refuse
transfer
company . Truck
station
Distiet pablic | Huy byen | Blue! Rear
57K-3837 | 14h00 P Y load refuse
service transfer
. Truck
company station
District 12 Hiep Thanh | Green/ Rear
2 51E-01640 | 14h20 | public service transfer load refuse 346 80
company station Truck
Center for Environmental Technology and Management —-ETM 13
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Quang
Citenco — Trung Green/ Hook
>1C-09856 | 15h30 Factory No.1 transfer lift Truck
station
Di;{?igtDllllf)lic ThuDuc | ' Pite/ Rear
51C-05809 | 16h10 P vy load refuse
service District
Truck
company
Cit Phe;r(n Van Green/ Rear
51E-02669 | 17h10 Lenes 2 load refuse
Factory No.2 transfer
. Truck
station
10/01/2014
. Green/ Rear
51C-18565 | 17h20 | HocMon 1 BaDiem | - 0 b fise
District commune
Truck
Duc Hoa D"nggﬁa Green/ Hook
62A-00123 | 17h40 Town- Long )
. Long An lift Truck
An Province >
3 Province 318 83
Citenco — Tofll“%a\n/an Green/ Rear
51C-05199 | 18hl10 load refuse
Factory No.2 transfer
. Truck
station
Green/ Rear
51C-29835 | 18h43 |  LhuDuc Thu Duc | 4 refuse
District hospital
Truck
Digroiztmﬁglic Hoc mon Red-White/
51C-18565 | 19h40 P cm Rear load
service District
refuse Truck
company
District 2 Blnl};frung Orange/ Rear
51C-08984 | 20h20 | public service Y load refuse
transfer
company . Truck
4 station 361 ]2
Tan Binh
Thanh District Tan Binh Green/ Hook
S1E-02190 | 21h05 public service District lift Truck
company
Binh Thanh
District public | Binh Thanh | Green/ Hook
>1C-26161 | 21h30 service District lift Truck
company
4.2 Physical composition of Phuoc Hiep MSW
Center for Environmental Technology and Management —-ETM 14
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The results of average percent of wet weight and dry weight of MSW at Phuoc Hiep landfill are
presented at Figure 7 and Figure 8. The results show that:

High proportional compositions (> 5%) are food waste, plastic and textile by both wet and dry
weight. There are 61.3%, 17.3% and 6.4% by wet weight and 44.8%, 25.9% and 8.4% by dry
weight, respectively. The remain compositions such as paper, diaper, inorganic, rubber and
leather, others, shell-bone, wood, metal occupy low proportion, respectively 4.2%, 4.1%, 2.2%,
1.6%, 1.4%, 0.9%, 0.6% and 0.2% by wet weight, and 5.8 %, 2.6%, 4.8%, 3.2%, 1.3%, 1.8%,
1.1% and 0.5% by dry weight.

Compared with the data in Report of Phuoc Hiep MSW in November, 2013, it shows that food
waste, paper, rubber and leather, metal and shell —bone increase by both wet and dry weight,
but other compositions such as diaper, textile, wood, inorganic, plastic and others decrease by
both wet and dry weight. However, only the physical compositions of food waste and plastic
have great change. Particularly:

- The average percentage of food waste is still 61.3% by wet weight, but increases from 40.5 %
(Nov, 2013) to 44.8% by dry weight now.

- The average percentage of plastic decreases from 19.6% to 17.3 % by wet weight and from
33.3% to 25.9% by dry weight.

Figure 7. Average physical compositions (% wet Figure 8. Average physical composition s(% dry
weight) of 4 samples in January 2014 weight) of 4 samples in January 2014

Statistic physical composition results of each physical composition (% wet weight) of each
sample are presented in Table 9 and Figure 9. The proportion of each composition in each
sample hasn’t significantly changed among 4 samples.

Table 9. Statistic physical composition of 4 samples (January 2014)

Physical composition result (% wet weight)
Sample 1 ‘ Sample 2 ‘ Sample 3 ‘ Sample 4

No. | Composition
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1 Food waste 64.7 58.0 60.6 61.7
2 Paper 3.8 4.7 4.7 3.5
3 Diaper 5.0 2.1 4.9 4.4
4 Plastic 16.2 18.2 19.3 15.3
5 Textile 5.0 8.8 3.7 8.1
6 Wood 0.3 0.6 1.2 0.1
7 | Rubberand 2.5 1.5 1.2 1.0
leather
8 Metal 0.3 0.4 0.1 0.1
9 Inorganic 1.5 1.7 2.1 3.5
10 | Shell - Bone 0.4 1.9 1.2 0.1
11 Others 0.3 2.1 1.0 2.2

Figure 9. Average physical composition (% wet weight) of 4 samples

4.3 Moisture, volatile solid and ash

4.3.1 Moisture

The moisture content’s data of each sample are presented in Table 10, Figure 10 and 11.

Table 10 Statistic moisture of each composition of 4 samples

Moisture content (%)

No. | Composition Sample 1 | Sample 2 | Sample 3 | Sample 4 A\;ﬁ};a;ge Min Max
1 | Food waste 69.6 68.0 70.5 62.3 67.6 62.3 70.5
2 | Paper 37.1 37.0 36.0 44.5 38.7 36.0 44.5
3 | Diaper 52.4 82.5 81.4 83.3 74.9 52.4 83.3
4 | Plastic 31.7 27.0 33.2 44.2 34.0 27.0 44.2
5 | Textile 23.2 46.5 44.6 46.7 40.3 23.2 46.7
6 | Wood 18.3 19.0 13.0 19.2 17.4 13.0 19.2

Center for Environmental Technology and Management —-ETM
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7 | Rubber and 32 72 13.0 20.1 10.9 32 20.1
leather

8 | Metal 1.5 1.1 1.6 22 1.6 1.1 22
Inorganic 3.7 4.6 4.3 1.3 3.5 1.3 4.6

10 | Shell - Bone 8.2 9.9 2.1 8.0 9.6 8.0 2.1
Others 247 532 62.7 62.9 50.9 247 62.9

- Moisture of diaper is the highest with the average value 74.9% and ranges from 52.4% to
83.3% because of their capability of water and leachate absorption.

- Moisture of food waste is ranging from 62.3% (sample 4) to 70.5% (sample 3) and average
value is 67.6%. It depends on differences among food waste components.

- The average moisture of textile, paper, plastic, wood, rubber and leather, and shell-bone has
an insignificant change compared with the previous one (November 2013), with the average
value 40.3%, 38.7%, 34.0%, 17.4%, 10.9% and 9.6%, respectively.

- The difference of others in these samples makes the different moisture content. Others’
component of sample 1 is almost hair so its moisture is low (24.7%), but others in sample 4
include hair, leaves and small branches, so moisture is higher (62.9%).

- Metal and inorganic (brick, coal ash, broken cups, etc) have low moisture because of their
physical characteristics. Moisture of metal and inorganic is from 1.1% to 2.2% and from 1.3%
to 4.6%, respectively.

Figure 10. Moisture content (%) of each Figure 11. Average moisture content (%) of each
composition of MSW sample composition of MSW sample

4.3.2 VS and Ash

Figures from 12 to 15 show the result of volatile solid and ash of each sample. Ash of metal,
inorganic and shell — bone is not analyzed and estimated 100% dry weight.

- Ash of food waste is ranging within from 26.3% (sample 3) to 32.1% (sample 1) by dry
weight, and is greater than the value in sampling period in November 2013 which fluctuates
from 17.7% to 25.6% by dry weight.

- Ash of rubber and leather is 20.8% (average value) by dry weight, and is ranging from 15.9%
to 27.5%.
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Report of Phuoc Hiep MSW Results, January 2014

- Ash of paper accounts for 18.4% (average value) by dry weight.
- Ash of wood, plastic, diaper and textile is 17%, 13.4%, 12.9% and 8.2% respectively.

-Ash of others is ranging from 2.3% (sample 1) to 20.3% (sample 2), and the average is 14.6%.
Composition in sample 1 is almost hair, so, the ash is the lowest.

Figure 12. Ash and volatile solid by dry weight ~ Figure 13. Ash and volatile solid by dry weight
(%) of sample 1 (%) of sample 2

Figure 14. Ash and volatile solid by dry weight Figure 15.Ash and volatile solid by dry weight
(%) of sample 3 (%) of sample 4

The VS and ash values by dry weight and wet weight are presented in Table 11 and 12.

Table 11. Statistic VS value by dry weight of 4 samples (January 2014)

.\ VS % dry weight

No. | Composition Average Min Max
1 Food waste 71.9 67.9 73.7
2 | Paper 81.7 78.9 84.7
3 Diaper 87.2 85.6 88.4
4 | Plastic 86.6 83.5 88.0
5 Textile 91.8 91.4 92.2
6 | Wood 83.0 79.4 86.2
7 | Rubberand 79.2 72.5 84.1

leather

8 | Metal 0.0 0.0 0.0
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9 | Inorganic 0.0 0.0 0.0
10 | Shell - Bone 0.0 0.0 0.0
11 | Others 85.5 79.7 97.7

3313

is not analyzed

Table 12. Statistic ash value by dry weight of 4 samples (January 2014)

.. Ash % dry weight
No. | Composition Average Mri}tll & Max
1 Food waste 28.1 26.3 32.1
2 | Paper 18.4 15.3 21.1
3 Diaper 12.9 11.6 14.4
4 | Plastic 13.4 12 16.5
5 Textile 8.2 7.8 8.6
6 | Wood 17.0 13.8 20.6
7 | Rubberand 20.8 15.9 27.5
leather
8 | Metal 100 100 100
9 | Inorganic 100 100 100
10 | Shell - Bone 100 100 100
11 | Others 14.6 2.3 20.3

Average values of ash and VS value by dry weight are presented in figure 16 and figure 17.

- As data recorded in figure 16, the average VS values of 8 of 11 compositions (excluding
metal, inorganic waste and shell-bone) are high between 71.9% and 91.8%, and 85.5% for
others.

Figure 16. Average value of VS by dry weight of  Figure 17. Average value of ash by dry weight of
MSW composition. MSW composition.
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4.4 Correlation of moisture, VS and ash

4.4.1 Correlation of moisture, VS and ash of each composition by wet weight.

The correlation of moisture, VS and ash of each composition is presented in 4 figures, from
figure 18 to figure 21.

Figure 18. Correlation of moisture, VS and ash of  Figure 19. Correlation of moisture, VS and ash
each composition of sample 1 of each composition of sample 2

Figure 20. Correlation of moisture, VS and ash of Figure 21. Correlation of moisture, VS and ash
each composition of sample 3 of each composition of sample 4

According to these figures, correlation of moisture, VS and ash in each composition is based on
natural characteristics.

- Food waste has the highest proportion of physical composition with moisture 62.3% - 70.5%,
VS: 20.6%- 27.4% and ash: 7.8% - 10.3% by wet weight.
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- The second high proportion of physical composition is plastic with moisture fluctuating
27.0%- 44.2%, VS: 46.6% - 63.6% and ash: 8.0% - 9.4% by wet weight.

- Textile’s moisture, VS and ash values are 23.2 % - 46.7%, 49.1% - 70.5% and 4.2% -7.3%,
respectively.
- Diaper has the highest moisture 52.4% - 83.3% and the lowest ash 2.1% - 6.1%.

- Other compositions have low percentage of physical composition. Any that, moisture of shell-
bone is 8.0% to 12.1%, moisture of metal is 1.1% to 2.2%, and moisture of inorganic is 1.3% -
4.6%. The remaining dryness of these compositions is estimated 100% ash.

4.4.2 Correlation of moisture, VS and ash of each sample by wet weight
The bar charts below show the percentage of moisture, VS and ash by wet weight in original
sample.

Moisture of sample is ranging from 53.5% to 55.9%, volatile solid value is ranging from 31.7%
to 34.5% and ash is 10.7% to 12.4% by wet weight.

Figure 22. Correlation of moisture, VS and ash Figure 23. Correlation of moisture, VS and ash by
by wet weight of sample 1 wet weight of sample 2
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Figure 24. Correlation of moisture, VS and ash Figure 25. Correlation of moisture, VS and ash by
by wet weight of sample 3 wet weight of sample 4

4.5 Gross calorific
Gross calorific values of general samples are showed in Table 13, Figure 26 and 27.

Table 13. Statistic gross calorific value by dry weight of 4 samples (January 2014)

No. | Composition Gross Calorific (Cal/g)

' Sample 1 | Sample 2 | Sample 3 | Sample 4 | Average Min Max
1 | Food waste 4,449 4,043 4,168 4,325 4,246 4,043 4,449
2 | Paper 4,045 3,845 4,294 4,188 4,093 3,845 4,294
3 | Diaper 6,039 6,340 5,563 5,858 5,950 5,563 6,340
4 | Plastic 8,571 8,071 8,657 9,172 8,618 8,071 9,172
5 | Textile 5,187 4,718 4,515 5,849 5,067 4,515 5,849
6 | Wood 4,531 4,326 - - 4,429 4,326 4,531
7 | Rubberand 6,958 6,474 7,923 5,587 6,736 | 5587 | 7923

leather

8 | Metal - - - - - - -
9 | Inorganic - - - - - - -
10 | Shell - Bone - - - - - - -
11 | Others - 4,150 4,080 4,205 4,145 4,080 4,205

Figure 26. Average value of gross calorific of Figure 27. Gross calorific of each sample

MSW composition

- Gross calorific of plastic is the highest value; it oscillates from 8,071cal/g (sample 1) to
9,172cal/g (sample 4). The plastic component of sample 1 is hard plastic which has the largest
proportion but in sample 4, there is color plastic.
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- Plastic, textile, rubber and leather have a significant fluctuation. Their fluctuation is
respectively 1,101cal/g, 1,334cal/g and 2,336cal/g.

- Paper is 3,845 — 4,294 \cal/g, diaper is 5,563 — 6,340 cal/g, wood is 4,326 - 4,531cal/g and
food waste is 4,043 — 4,449 cal/g.

- Calculated results of HCV and LCV show that HCV of 4 samples fluctuates from 2,245 cal/g
to 2,442 cal/g and LCV is ranging within from 1,922cal/g to 2,143 cal/g.
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APPENDIX 1

FORMULA
1. Correlation of moisture, VS and ash by wet weight of each composition:
Moisture content of each composition (%) + Ash (% ww) + Volatile (% ww) =100

(100 - MCEC (36))x ash (% dw)
100

Ash (% ww) =

(100 - MCEC (%:))x volatile (2% dw)
100

Volatile (% ww)=

2. Correlation of moisture, VS and ash by wet weight of each sample:

Moisture content (%) + Ash (% ww) + Volatile (% ww) =100

PCEC (% ww basis)x MCEC (%)
100

Moisture content (%) ==

SFEC {94 xash (9% d
Ash(% ww) =X £%) 1: (% dw)

SFEC (%p)xvolatile (3 dw]
100

Volatile(% ww) =X

3. High calorific value — HCV and Low calorific value — LCV of each sample:

Gross Calorific of composition x SFEC (&)
100

HCYV (cal/g) =X

540 x Moisture content (24}
130

LCYV (cal/g) =HCV (cal/g) —

Conversion formula: 1 cal/g=4.187 J/g

PCEC (24 ww basis)x (100 - MCEC {24))
100

Solid fraction of each composition (%) =X

% Note:

- MCEC: Moisture content of each composition

- PCEC: Physical composition of each composition
- SFEC: Solid fraction of each composition
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APPENDIX 2

FIGURE OF MSW SAMPLING AND CLASSIFICATION AT TRANSFERRING
FLOOR OF PHUOC HIEP LANDFILL
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APPENDIX 3

FIGURE OF MSW SAMPLE FOR MOISTURE ANALYSIS

' )

Sample 3 Sample 4
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APPENDIX 4

FIGURE OF MSW SAMPLE AFTER MOISTURE ANALYSIS
(DRIED AT 105°C)

[ELL AL N

FERRER SR jCAITH

Sample 1

Lab b

B B | i

Sample 3 Sample 4
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Sample 1
Analyzing result Calculated result
High Low
. . . Ash, Gross . Total Gross Gross
No. | Composition Bu!k Phy51?a.l Physgz}l Moisture at Calorific Moisture Ash Total VS | Calorific | Calorific
density composition| composition| content o content
&ke/l) | (% ww) (% dw) (%) 550°C| (Cal/g) (%) (% (% ww) Value Value
(%) (% dw) wWW) (Cal/g) (Cal/g)
(% ww) (% ww)
1 | Food waste 64.7 44.4 69.6 32.1 4,449 45.0 6.3 13.4 875 632
2 | Paper 3.8 5.3 37.1 17.2 4,045 1.4 0.4 2.0 97 89
3 | Diaper 5.0 5.5 52.4 12.9 6,039 2.6 0.3 2.1 144 130
4 | Plastic 16.2 24.9 31.7 12.3 8,571 5.1 1.4 9.7 948 921
5 | Textile 5.0 8.7 23.2 8.2 5,187 1.2 0.3 3.5 199 193
6 | Wood 0.3 0.6 18.3 13.8 4,531 0.1 0.0 0.2 11 11
7 | Rubberand 25 55 3.2 275 | 6958 0.1 0.7 1.8 168 168
leather 034
8 | Metal ' 0.3 0.6 1.5 100 - 0.0 0.3 0.0 - -
Inorganic
g | (Brickcoal 1.5 3.2 3.7 100 - 0.1 1.4 0.0 - -
ash, broken
cup)
10 | Shell-Bone 0.4 0.9 8.2 100 - 0.0 0.4 0.0 - -
1 |Others 0.3 0.4 24.7 2.3 - 0.1 0.0 0.2 - -
(mainly hair)
Total 55.7 11.5 32.8 2,442 2,143
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Sample 2
Analyzing result Calculated result
High Low
. . . Ash, Gross . Total Gross Gross
No. | Composition Bu!k Physm.a.l Phymg{l Moisture at Calorific Moisture Ash | Total VS | Calorific | Calorific
density composition| composition| content 550°C| (Calig) content (% (% ww) Value Value
kgl | (%oww) | (% dw) (%) s (%) ) °
(%) (% dw) wW) (Cal/g) (Cal/g)
(% ww) (% ww)
1 | Food waste 58 39.9 68.0 26.7 4,043 39.4 5.0 13.6 750 537
2 | Paper 4.7 6.4 37.0 21.1 3,845 1.7 0.6 2.3 114 104
3 | Diaper 2.1 0.8 82.5 14.4 6,340 1.7 0.1 0.3 23 14
4 | Plastic 18.2 28.6 27.0 12.9 8,071 4.9 1.7 11.6 1,072 1,046
5 | Textile 8.8 10.1 46.5 8.3 4,718 4.1 0.4 43 222 200
6 | Wood 0.6 1.1 19.0 16.4 4,326 0.1 0.1 0.4 21 20
7 | Rubberand 1.5 3 7.2 159 | 6474 0.1 0.2 1.2 90 90
leather
8 | Metal 0.4 0.9 1.1 - - 0.0 0.4 0.0 - -
Inorganic 0.32
(Brick,coal
9 ash, broken 1.7 3.5 4.6 - - 0.1 1.6 0.0 - -
cup)
10 | Shell-Bone 1.9 3.6 9.9 - - 0.2 1.7 0.0 - -
Others
(garden
11 | waste: grass, 2.1 2.1 53.2 20.3 4,150 1.1 0.2 0.8 41 35
branch,
leaves)
Total 53.5 12.0 34.5 2,334 2,046
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Sample 3
Analyzing result Calculated result
High Low
. . . Ash, Gross . Total Gross Gross
No. | Composition Bu!k Physm.a.l Phymg{l Moisture at Calorific Moisture Ash | Total VS | Calorific | Calorific
density composition| composition| content 550°C| (Calig) content (% (% ww) Value Value
kgl | (%oww) | (% dw) (%) s (%) ) °
(%) (% dw) wW) (Cal/g) (Cal/g)
(% ww) (% ww)
1 | Food waste 60.6 422 70.5 26.3 4,168 42.7 4.7 13.2 745 514
2 | Paper 4.7 7.0 36.0 19.8 4,294 1.7 0.6 2.4 129 120
3 | Diaper 4.9 2.2 81.4 11.6 5,563 4.0 0.1 0.8 51 29
4 | Plastic 19.3 30.5 33.2 12 8,657 6.4 1.5 11.3 1,116 1,081
5 | Textile 3.7 4.9 44.6 8.6 4,515 1.7 0.2 1.9 93 84
6 | Wood 1.2 2.4 13.0 17.3 - 0.2 0.2 0.9 - -
7 | Rubberand 1.2 2.4 13.0 163 | 7,923 0.2 0.2 0.9 83 82
leather
8 | Metal 0.1 0.4 1.6 - - 0.0 0.1 0.0 - -
Ino?ganic 0.32
g | (Brickcoal 2.1 4.7 43 - - 0.1 2.0 0.0 - -
ash, broken
cup)
10 | Shell-Bone 1.2 2.4 12.1 - - 0.1 1.1 0.0 - -
Others
(garden
j1 | Waste: grass, 1.0 0.9 62.7 18.9 | 4,080 0.6 0.1 0.3 15 12
branch,
leaves and
hair)
Total 57.6 10.7 31.7 2,232 1,922
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Sample 4
Analyzing result Calculated result
High Low
. . . Ash, Gros.s . Total Gross Gross
No. | Composition Bu!k Physnc.a.l Phymsa}l Moisture at Calorifi| Moisture Ash | Total VS | Calorific | Calorific
density composition| composition| content o [ content ° o
ke | (% ww) (% dw) (%) 550°C (Callg) (%) (% (% ww) Value Value
(%) (% dw) ww) (Calig) (Calig)
° (%o ww) | (% ww)
1 | Food waste 61.7 52.7 62.3 27.2 4,325 38.4 6.3 16.9 1,006 798
2 | Paper 3.5 4.4 44.5 15.3 4,188 1.6 0.3 1.6 81 73
3 | Diaper 4.4 1.7 83.3 12.5 5,858 3.7 0.1 0.6 43 23
4 | Plastic 153 19.4 44.2 16.5 9,172 6.8 1.4 7.1 783 747
5 | Textile 8.1 9.9 46.7 7.8 5,849 3.8 0.3 4.0 253 232
6 | Wood 0.1 0.1 19.2 20.6 - 0.0 0.0 0.1 - -
7 | Rubberand 1.0 1.9 20.1 235 | 5587 02 0.2 0.6 45 44
leather
8 | Metal . 0.37 0.1 0.1 2.2 - - 0.0 0.1 0.0 - -
Inorganic
(Brick, coal
9 ash, broken 3.5 7.8 1.3 - - 0.0 3.5 0.0 - -
cup)
10 | Shell-Bone 0.1 0.1 8 - - 0.0 0.1 0.0 - -
Others
11 | (garden waste: 2.2 1.9 62.9 16.7 | 4205 1.4 0.1 0.7 34 27
grass, branch,
leaves)
Total 55.9 12.4 31.7 2,245 1,944
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CALCULATED SAMPLE RESULT OF MOISTURE, ASH, GROSS CALORIFIC, HIGH GROSS CALORIFIC AND LOW
GROSS CALORIFIC

No.Sample 1 2 3 4
Total Moisture 55.7 53.5 57.6 55.9
Total Ash (%ww) 11.5 12.0 10.7 12.4
Total VS (Yoww) 32.8 34.5 37.1 31.7
High Gross Calorific 2,442 2,334 2,232 2,245
Low Gross Calorific 2,143 2,046 1,922 1,944
. Total moisture ( %) Total Ash (%ww) Total VS (Yoww)
No Composition 1 2 3 4 1 2 3 4 1 2 3 4
1 Food waste 45.0 39.4 42.7 38.4 6.3 5.0 4.7 6.3 13.4 13.6 13.2 16.9
2 Paper 1.4 1.7 1.7 1.6 0.4 0.6 0.6 0.3 2.0 2.3 2.4 1.6
3 Diaper 2.6 1.7 4.0 3.7 0.3 0.1 0.1 0.1 2.1 0.3 0.8 0.6
4 Plastic 5.1 4.9 6.4 6.8 1.4 1.7 1.5 1.4 9.7 11.6 11.3 7.1
5 Textile 1.2 4.1 1.7 3.8 0.3 0.4 0.2 0.3 3.5 43 1.9 4.0
6 Wood 0.1 0.1 0.2 0.0 0.0 0.1 0.2 0.0 0.2 0.4 0.9 0.1
7 Rubber and leather 0.1 0.1 0.2 0.2 0.7 0.2 0.2 0.2 1.8 1.2 0.9 0.6
8 Metal 0.0 0.0 0.0 0.0 0.3 0.4 0.1 0.1 0.0 0.0 0.0 0.0
9 Inorganic 0.1 0.1 0.1 0.0 1.4 1.6 2.0 3.5 0.0 0.0 0.0 0.0
10 | Shell - Bone 0.0 0.2 0.1 0.0 0.4 1.7 1.1 0.1 0.0 0.0 0.0 0.0
11 | Others 0.1 1.1 0.6 1.4 0.0 0.2 0.1 0.1 0.2 0.8 0.3 0.7
Total 55.7 53.5 57.6 55.9 11.5 12.0 10.7 124 32.8 34.5 31.7 31.7
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APPENDIX 6

DIAGRAM OF PHUOC HIEP LANDFILL
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1. GENERAL INFORMATION OF PHUOC HIEP LANDFILL

1.1

Location

Phuoc Hiep landfill locates at the North West Solid Waste Treatment Complex at Tam

Tan

hamlet, Phuoc Hiep commune, Cu Chi District, Ho Chi Minh City. Phuoc Hiep

landfill is about 50 km far from the city center towards the North West, 5 km far from
Cu Chi District center towards the South West, which is showed in the Figure in
Appendix 7. The landfill shares borders with the following positions:

The region located in the planning areas of the North West Solid Waste Treatment
Complex and the existing Indigo forest area in the East and North direction;

Canal No. 16 in the North West direction;
Thay Cai Canal in the South West direction;
Canal No. 15 in the South East direction.

1.2 Capacity and operation status
General information of capacity and operation status in Phuoc Hiep landfill is showed
in Table 1.
Tablel. General information of capacity and operation status in Phuoc Hiep landfill
3 . Compartment | Compartment | Compartment | Compartment
No. | General information No.l No.lA No2 Nos3
Both landfill
d
1 | Operation duration 2003 - 2007 | 2007 -now | 2008 - now and
construction
activities
2 | Filling area (ha) 18.99 9.75 19.50 60.00
3 | Designed capacity 3,000 3,000 3,500 3,000
(ton/day)
Actual average
4 | receiving capacity 3,000 3,000 3,500 -
(ton/day)
5 | Landfill type Sanitation Sanitation Sanitation Sanitation
6 Landfill height from 25 5. 17 ] ]
ground level (m)
. Landfill depth from 7 7 ' '
ground level (m)

Source: Department of Natural Resource and Environment of HCM city (2010, 2013)
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1.3 Disposal technologies

Phuoc Hiep landfill is a sanitation landfill with full items of environmental protection

facilities such as:

Area of compartment No. 1 is 18.99 ha and divided into 4 sub-compartments. Each
sub-compartment is about 4.74 ha in area. Maximum height of the compartment is
25 m. Municipal solid waste disposal in each compartment is covered in 10 layers.
Each layer’s thickness is 2.2 m (solid waste has been carefully compacted by
landfill bulldozer). Thickness of soil layer between the solid waste layers is 20 cm.
On the top, it is betonies layer and then 30 cm topsoil layer covered the
compartment.

Compartments No.1A and No.2 also use similar system of bottom liner and top-
covering layer to compartment No. 1. Moreover, in design, pile wall system of
compartment No. 1A has been reinforced in order to avoid slip and subsidence
incidents surrounding the landfill.

In compartment No.2, when the solid waste reaches appropriate level, the
compartment No.2 will be connected with compartment No.lA in order to take
advantage of the strong pile wall system of compartment No.1A. A part of border
between compartment No.2 and compartment No.1A will be used for filling the
waste in order to increase receiving ability.

Compartment No.3 of the landfill began to operate in October, 2013 and was
continuously constructed other construction items by South Korea contractor.

1.4 Objective of sampling

Sampling purposes at Phuoc Hiep landfill is to analyze physical composition,

moisture, volatile solid, ash and gross calorific value of solid wastes in order to
evaluate the quality of MSW.

1.5 Implementation schedule

Table2. Implementation schedule

No. Articles

Timing plan

28/05, 29/05 29/05 - 22/06 23/06 — 12/07

Survey and sampling

Classification of municipal
solid waste, bulk density

Analysis of physical
composition and moisture

- Analysis of ash, volatile

- Analysis of gross

Center for Environmental Technology and Management — ETM 2
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calorific value

5 | Data processing

—
6 | Preparation of report I

2. STATUS OF MSW TRANSPORTATION ACTIVITIES AT PHUOC HIEP
LANDFILL

2.1 Process of MSW transportation at Phuoc Hiep landfill

Diagram of solid waste transportation inside Phuoc Hiep landfill is presented in Figure
1.

Go out for new trip

T

Weighting station

>
«

Empty T
truck

Disposal preparation

i

Truck wash ‘

Phuoc Hiep dump
v truck

Disposal preparation

~i

Soil and HDPE cover ‘

Figurel Process of solid waste transportation inside Phuoc Hiep landfill.

2.2 Original of MSW and transporters to Phuoc Hiep landfill
There are two waste sources transported to Phuoc Hiep landfill:

(1) Municipal solid wastes (MSW) from Ho Chi Minh City and Duc Hoa District,
Long An Province:

- City Environmental Company (Citenco) collects and transports solid wastes from
Binh Chanh, Nha Be, Binh Thanh, Tan Phu; District 2, 7, 9, 10, 11, and 12.

- Industrial agricultural Co-operative transports wastes from District 11.

- Duc Hoa Public Service Company transports wastes from Duc Hoa District, Long
An Province.

- 11 public service companies transfer wastes from their own Districts (District 1,
District 2, District 9, District 12, Go Vap, Binh Thanh, Tan Binh, Thu Duc, Phu
Nhuan, Hoc Mon, Cu Chi Public Service Company). On May 28" 2014 and May
29™ 2014, Phu Nhuan Public Service Company transported MSW into Tam Sinh
Nghia Company instead of Phuoc Hiep landfill.

Center for Environmental Technology and Management — ETM 3
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(2) Residue wastes arising from processes of classifying, recycling and composting
from Vietstar Company.

Table3. Original of solid wastes at Phuoc Hiep landfill

No.| Waste transporters Transfer station Original of solid wastes
Quang Trun Binh Thanh, Tan Phu,
) Go Vag & Binh Chanh, Nha Be,
1 Citenco T \I; T District District 2, District 7,
) li)ng an iran = PISWCH pyistrict 9, District 10,
District 11, District 12
- Tan An Hot
- Tan Phu Trung
- Phuoc Thanh
- CuChi
- Tan Thong Hoi
: . . - Tan Thanh Tay
2 ggrgh;rf’ubhc Service | Phu Hoa Dong Cu Chi District
pany - An Nhon Tay
- Lo6
- Tan Thanh Dong
- Quang Viet
- Trung An
- Pham Van Coi
- Ba Diem
Hoc Mon Public - Tan Thoi Nhi -
3 Service Company - Xuan Thoi Thuong Hoe Mon District
- Thi Tran
4 Industrial Agrlcultural ~ Tan Hoa District 11
Co-operative
District 12 Public - Hiep Thanh -
> Service Company - Tan Thoi Hiep District 12
District 2 Public - Binh Trung Tay o
6 Service Company - An Loi Dong District 2
- Long Hoa
7 DlStltht 9 Public - Phuoc Long A District 9
Service Company - Ben Do
- Vinh Thuan
Binh Thanh Public - Phan Van Tri . .
8 Service Company - Thanh Da Binh Thanh District
Go Vap Public Service o
9 Company - Quang Trung Go Vap District
10 Tan Bmh Public - Pham Van Bach Tan Binh District
Service Company
- GoDua
Thu Duc Public - SoGa4 -
1 Service Company - Linh Xuan 5 Thu Duc District
- Truong Tho 3

Center for Environmental Technology and Management — ETM 4
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No.| Waste transporters Transfer station Original of solid wastes
- Tam Than
- Hiep Binh Chanh
12 Duc Hoa Public - No information Duc Hoa District - LA

Service Company

Tan Phu, Phu Nhuan,

) ) ) Tan Binh District,
13 Vietstar - No information Tranport factory No. 1.,
No.2
14 DlStr.lct 1 Public - No information District 1
Service Company
15" Phu Nhuan Public - Nguyen Kiem Phu Nhuan District

Service Company

(*): On May 28" 2014 and May 29" 2014, Phu Nhuan Public Service Company transported MSW into
Tam Sinh Nghia company instead of Phuoc Hiep land(fill.

2.3 Number of waste transporters, trips and total amount of solid wastes at
Phuoc Hiep landfill

In the survey in May 2014, there are 13 waste transporters (except for District 2 and
Phu Nhuan Public Service Company) on May 28", 2014, and 14 waste transporters
(except for Phu Nhuan Public Service Company) on May 29", 2014.

A number of trips and solid waste mass in the survey in May 2014 decreased
compared with that in January 2014. Namely, the average number of trips and total
amount of solid wastes are about 208 trips/day and 2,756 tons/day compared with 273
trips/day and 3,348 tons/day in January 2014.The details are presented in Table 4.

Table4. Solid waste mass and number of trips transported into Phuoc Hiep landfill per day

Date t:;;zi)g:tit:s Number of trips Total solid waste mass (ton)
28/05/2014 13 195 2,732
29/05/2014 14 220 2,780

Average 14 208 2,756

Moreover, the waste transport activities in day time have decreased compared with
that in January 2014. There are about 58.6% numbers of trips in day time (12:00 —
18:00, about 122 trips) and 41.4% numbers of trips in night-time (18:00 — 6:00, about
86 trips). Therefore, the amount of solid waste transported to the landfill is about 57%
in day time (about 1,572 tons) and 43% at night-time (about 1,184 tons). (See Table 5
and Figure 2)

Table 5. Frequency of transporter trips and total amount of MSW into landfill during
the activity time

Center for Environmental Technology and Management — ETM 5
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Time From 12:00 — 18:00 From 18:00 - 6:00
Date Number of trips Solid v(s;z:;t)e mass Number of trips Solid v(s;z:;t)e mass
28/05/2014 112 1,456 83 1,276
29/05/2014 132 1,687 88 1,093
Average 122 1,572 86 1,184

Figure2 The ratio of numbers of trips and solid waste mass in daytime and night-time.

In day time (12:00 — 18:00), the MSW trucks transport frequently into landfill. In
night-time (18:00 — 6:00), rush hours are from 18:00 to 24:00, covering about 65.7 %

trips of night-time.
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Figure3 Transport time into Phuoc Hiep landfill of transport units
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The study data also shows that there are 33.7% total numbers of trips and 37.0%
amount of solid wastes transported by Citenco.

Average time for a truck going into and out Phuoc Hiep landfill as a cycle is ranging
from 10 to 15 minutes. The time passing weighting station is one minute in average.

There are three types of vehicles transporting MSW into Phuoc Hiep landfill: rear load
refuse truck, hook lifting MSW truck, tarpaulin truck.

Hook lifting MSW truck Rear Load Refuse Truck

Tarpaulin truck

Figure 4 Types of vehicles transporting MSW in to Phuoc Hiep landfill

Most of wastes are transported into Phuoc Hiep landfill by RLR truck (Rear Load
Refuse Truck). Except:

- Vietstar Company transports wastes by tarpaulin truck.

- Citenco transports wastes by both hook-lifting MSW truck and rear load refuse
truck.

Center for Environmental Technology and Management — ETM 7
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Similar with the survey in January 2014, in this survey (in May 2014), the MSW
trucks have loading capacity ranging from 5 tons to 18 tons, most of them range from
10 tons to 15 tons, covering 74.9% in total trips (208 total trips). Besides, Citenco is
covering 38.6% in total trips ranging from 10 tons to 15 tons.

The detail data of waste transporters, vehicles, trips as well as total amount of MSW of
each transporter and transport time into Phuoc Hiep landfill are presented clearly in
Table 6 and Figure 5.

Table 6. Activities of waste transporters into Phuoc Hiep landfill

Waste Average Type of Note: time
No. number of .
transporters trips in day vehicle | From 12:00 to 18:00 From 18:00 to 6:00
) Frequently Mainly from 18:00 to
1| Citenco 71 |RERHL (58.9%) 24:00 (41.1%)
Cu Chi Unusually
2 SI; ‘::i‘cce 5 RLR | From 1?9:39/30 16:30 1 6 18:00 to 19:00
0
Company (10%)
Hoc Mon
3 Public 12 RLR From 12:00 to 15:00 Mainly from 18:00 to
Service (56.5%) 24:00 (43.5%)
Company
Industrial . )
4 | agricultural | 18 RLR | Frequently (66.7%) | “amby from 18:00t0
Co-operative 3:00 (33.3%)
District 12
Public o Mainly from 21:00 to
5 Service 10 RLR Unusually (5.3%) 6:00 (94.7%)
Company
District 2
Public
6 Service 2 RLR Unusually Unusually
Company
District 9 ) )
- | Public . RLR F;I‘l’?l 16?3%0;"1?6%0 Mainly from 18:00 to
Service . ' 24:00 (22.7%)
(77.3%)
Company =70
Binh Thanh
Public o Only from 0:00 to 3:00
8 Service 5 RLR Unusually (40%) (60%)
Company
Go Vap
Public o Mainly from 24:00 to 3:00
9 Service 16 RLR Frequently (77.4%) (22.6%)
Company

Center for Environmental Technology and Management — ETM 8
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Waste Average Type of Note: time
No. transporters number of vehicle
p trips in day From 12:00 to 18:00 From 18:00 to 6:00
Tan Binh
Public . Mainly from 22:00 to 4:00
10 Service 12 RLR Not entering (100%)
Company
Thu Duc
Public 0 Mainly from 18:00 to
11 Service 26 RLR Frequently (61.5%) 24:00 (38.5%)
Company
Duc Hoa
12| [Public 2 RLR Unusually Unusually
Service
Company
13 Vietstar 16 Tarpaulin| Frequently (100%) Not entering
District 1
Public . Only from 23:30 to 3:00
14 Service 6 RLR Not entering (100%)
Company

Statistics: 28/05/2014 and 29/05/2014
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Figure 5. The average solid waste mass (%) of each transporter into Phuoc Hiep landfill

In this survey, there are 14 transporters into Phuoc Hiep landfill in May 2014, which
decreases Phu Nhuan transporter compared with that in January 2014. Figure 5 shows
that among 14 transporters into Phuoc Hiep landfill Citenco is the major transporter
into Phuoc Hiep landfill, with 37.0% total MSW, 1,021 tons/day (Enterprise 1: 672
tons/day and Enterprise 2: 349 tons/day).

After that, Thu Duc District Public Service Company transports about 12.9% - 354
tons/day, Vietstar occupies 10.1% - 277 tons/day. From 0.2% to 6.7% (7 — 184
tons/day) total MSW are: Duc Hoa, District 2, District 1, Cu Chi, Binh Thanh, District
12, Tan Binh, Hoc Mon, District 9, Go Vap Public Service Company and Industrial
Agricultural Co-operative.

Compared with the data in Report of Phuoc Hiep MSW in January 2014, it shows that:

- Amount of MSW in May 2014 are lower than that in January 2014 from 3348 tons
down 2757 tons (17.6%) because Phu Nhuan Company has not transported MSW
into Phuoc Hiep landfill and several waste transporters have transported a part of
MSW into Tam Sinh Nghia Company.

3. SAMPLING PLAN, SAMPLING METHOD AND ANALYTICAL METHOD
3.1 Sampling plan
4 samples are taken at Phuoc Hiep landfill in two days:
Day 1: 2 samples from 12:30 to 17:30
Day 2: 2 samples from 16:30 to 22:00
3.2 Sampling method
3.2.1 Collection of sample
a. Sampling location will be decided based on work safety and specific samples.

b. The samples are taken from the MSW collection vehicles and 10" MSW
collection vehicle is selected to be sampled in each period of 10 vehicles. At that time,
numbers of trucks, date, time, transport units, origin of waste were recorded.

c¢. MSW is discharged from a collection vehicle into the pile. In the pile, four
sampling points are randomly selected, and 20 kg of MSW is collected from each of
four points. In total, 70 - 80 kg of samples are collected from one vehicle.

d. Procedure c. is repeated four times. Final weight of samples will be
approximately 300 kg.

3.2.2 Preparation of sample

a. Solid wastes after sampling are cut into pieces smaller than 15 cm by shovels
and scissors. Bags and their contents should be also cut into smaller pieces. Similarly,
bulky wastes such as cardboards and branch of trees are also cut into pieces smaller than
15cm.

Then, each sample is manually mixed by shovels. The sample should be mixed as
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homogeneously as possible.

b. After that, the mixed sample are divided and taken twice a quarter to obtain a
smaller sample. By the way, the final sample, which is one-fourth of the initial sample,
is analyzed. An illustration is presented as follows:

N Az
/7 \J//J_‘ ;F

EIRS WY ==y P50 T (ku

Iwitial saumple Analvecd sample

[ :’Ar_’fﬁ a sl el | | s - acloored

Figure 6. Sampling method
3.3 Analytical method
3.3.1 Measurement of bulk density
a. The prepared sample in section 3.2.2 is used.

b. Plastic container with capacity of 80 L is used. The capacity (V,) and weight
(W,) of the container should be measured beforehand.

¢. The sample is then filled into the container. It should be noted that the sample
should not be pushed in the container.

d. The container is lifted by hand and dropped in an upright position from the
height of about 30 cm. If the volume of the sample in the container decreases as a
result, more samples should be added to the container (to reach the same level as in
Procedure c.).

e. Procedure d. is repeated three times. Then, weight of the container containing
the sample (W) is measured.

f. Bulk density is calculated as follows.

w.(kg)—- W, (kg)
V@)

Bulk density (kg/L = t/m’) =

3.3.2 Composition of samples

a. The raw samples are prepared as described in section 3.2.2

b. The samples are spread on lining at sorting area for separation.

c¢. The raw samples are physically separated into the following eleven
compositions: I-Food wastes (meat, vegetables, etc.), 2-Paper, 3-Diaper, 4-
Plastic, 5-Textile, 6-Wood, 7-Rubber and leather, 8-Metal, 9-Inorganic waste
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(coal ash, brick, glass...), 10-Shell, 11- Others such as very small pieces not
being able to be classified by visual observation.

d. Each composition (Xi) is weighted and total weight (X) of all compositions
will be calculated. Each physical composition is calculated according to the
following formula:

3.3.3 Moisture content

a. Moisture content of each composition is determined individually according to
APHA 2540 G (2012).

b. Each composition is cut into pieces from 2 to 3 cm and individually spread in
metal container with 20 cm diameter (height of wastes should be less than 10cm
in the container if possible).

c. After that, wastes will be dried at 105 degrees Celsius by conductive heating for
4 to 5 days or until the constant weight obtains.

d. Finally, moisture content of each composition will be calculated according to
difference between weight of wet sample and that of dried sample.

3.3.4 Volatile solid, ash and gross calorific value

08 combustible samples (food waste, paper, textile, wood, plastic, rubber &
leather, diaper and others) are cut into pieces less than Icm for analysis of volatile
solid and ash content. They will be combusted at 550 degrees Celsius according to
APHA 2540 G (2012).

08 combustible samples (food waste, paper, textile, wood, plastic, rubber &
leather, diaper and others) are cut into pieces less than Icm and then crushed into
pieces smaller than 2mm for analysis of gross calorific value according to TCVN 200-
2007 (ISO 1928:1995).

The analytical method of solid waste is presented in Table 7.

Table7. Analytical method of solid waste

No. Parameter Analytical method Analytical Instrument
. WTB Binder, Germany, Metter
! Moisture APHA 2540 G Toledo MS204 balance, Switzerland
Volatile solid and Nabertherm oven, Metter Toledo
2 Ash APHA 2540 G MS204 balance, Switzerland
3 Gross calorific TCVN 200 -2011 (ISO IKA calorimeter
value 1928:2009) C 4000
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4. ANALYTICAL RESULTS OF PHUOC HIEP MSW

4.1 Information of Phuoc Hiep MSW samples

The Phuoc Hiep MSW samples were taken in 2 days:

May 28" 2014 from 12:30 to 17:30: Rainy season-Sample quantity: 2 samples
May 29", 2014 from 16:30 to 22:00: Rainy season- Sample quantity: 2 samples

Specific information of Phuoc Hiep MSW samples is presented in the following Table:

Table 8 Information of Phuoc Hiep MSW samples

Sample | oncle : MSW Original | Vehicle | S*mpling | Analyzing
No registration | Time transporter | of Waste | color/ Type MSW MSW
) number sample (kg) | sample (kg)
28/05/2014
Hoc Mon White —
District Public | Hoc Mon | green/Rear
>1C€-226.96 | 12h30 Service District | load refuse
Company Truck
Thu Duc
. . Green/Rear
S1E-025.33 | 12hs | District Public | Thu Duc 100 4o fyge
Service District
Company Truck
1 Go Vap White — 356.5 72.4
District Public | Go Vap | green/Rear
S1C-165.12 1 13h41 Service District | load refuse
Company Truck
District 9 Green/Rear
57H-8680 | 14h00 | Public Service | District 9 | load refuse
Company Truck
Industrial- Binh Tan Green/Rear
57K-0630 | 14h55 | Agricultural o load refuse
. District
Co-operative Truck
Cit VPha)t(n White/Rear
51C-107.87 | 15h38 penes M99 oad refuse
Factory No.2 | transfer
. Truck
station
2 Quang White 340.0 83.4
Citenco — Trung green/Rear
>1C-352.93 | 16h20 Factory No.1 transfer | load refuse
station Truck
Thu Duc .
S . White/Rear
51C-105.33 | 16hs4 | DistrictPublic | Thu Duc |00 4 opce
Service District
Truck
Company
Center for Environmental Technology and Management — ETM 13
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29/05/2014
Thu Duc
L ) Green/Rear
S1E-024.92 | 16h3s | District Public | ThuDuc |0 4o frge
Service District
Truck
Company
Cu Chi White —
District Public | Cu Chi | green/Rear
51C-064.82 | 17h00 Service District load refuse
Company Truck 338.0 82.2
Binh Thanh . White —
District Public Binh orange/Rear
57M-1118 | 17h32 ) Thanh
Service L load refuse
District
Company Truck
District 9 WIE;E_
51C-215.27 | 17h52 | Public Service | District 9 | £ o0 oo
Compan load refuse
pany Truck
Hoc Mon
o ) Green/Rear
51C-185.66 | 19h0p | DiStrict Public | Hoe Mon |0, 4\ ofige
Service District
Truck
Company
Hoc Mon
o ) Green/Rear
57H-2175 | 20n20 | DiStrict Public | Hoe Mon | 0 4 oise
Service District
Company Truck
Tan Binh White — 373.0 2.7
DistrictPublic | Tan Binh | orange/Rear
51E-019.04 | 20h45 Service District load refuse
Company Truck
Thu Duc
L ) Green/Rear
S1E-024.92 | 21h20 | Pistrict Public | Thu Duc | 4 6 ce
Service District
Truck
Company

4.2 Physical composition of Phuoc Hiep MSW

The results of average percent of wet weight and dry weight of MSW at Phuoc Hiep
landfill are presented in Figure 7 and Figure 8. The results show that:

The highest proportional compositions are food waste and plastic by both wet and dry
weight. They are 68.9% and 16.1% by wet weight and 51.1% and 27.5% by dry
weight, respectively. The remain compositions such as textile, paper, diaper, shell —
bone, inorganic, wood, rubber and leather, metal, and others occupy lower proportion,
respectively 4.1%, 3.2%, 3.0%, 2.2%, 1.4%, 0.5%,0.4%, 0.3%, and 0.1% by wet
weight, and 5.4%, 4.5%, 1.7%, 4.5%, 3.1%, 0.9%, 0.7%, 0.6%, and 0.1% by dry
weight.

Center for Environmental Technology and Management — ETM 14




Report of Phuoc Hiep MSW Results, May 2014

Figure 7. Average physical compositions
(% wet weight) of 4 samples in May 2014

Figure 8. Average physical compositions
(% dry weight) of 4 samples in May 2014

Statistic physical composition results of each physical composition (% wet weight) of
each sample are presented in Table 9 and Figure 9. The proportion of each
composition in each sample hasn’t significantly changed among 4 samples, but sample
4 and sample 2 don’t include composition of others. Composition of shell-bone in
sample 2 is significantly higher than other samples because sample 2 has more shells
and cockleshells

Table 9. Statistic physical composition of 4 samples (May 2014)

Physical composition result (% wet weight)

No. Composition
Sample 1 | Sample 2 | Sample 3 | Sample 4
Food waste (fruit peel,
1 | vegetables, leaves, crushed 66.9 59.3 71.1 78.1
food,...)
2 | Shell - Bone 1.2 6.0 0.5 0.9
3 | Paper 3.9 4.8 2.7 1.5
4 | Diaper 4.4 3.6 2.4 1.6
5 | Plastic 17.9 18.0 17.0 11.5
6 | Textile 3.6 4.2 3.9 4.8
7 | Wood 0.7 0.2 0.5 0.5
8 | Rubber and leather 0.1 0.4 1.0 0.02
9 | Metal 0.2 0.6 0.1 0.2
10 Inorganic (brick, cups, glass, coal L0 29 0.7 0.9
ash,...)
11 | Others (Batteries, light bulbs, 0.1 - 0.1 -
Center for Environmental Technology and Management — ETM 15
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hair,...)

- (-):No sample/Do not analyse

Figure9. Average physical composition (% wet weight) of 4 samples

4.3 Moisture, volatile solid and ash

4.3.1 Moisture

The moisture content’s data of each sample are presented in Table 10, Figure 10 and

1.
Table 10 Statistic moisture of each composition of 4 samples
Moisture content (%)
No. | Composition
p Sanllple Sat;lple Sat;lple Salzlple A\Eﬁ};a;ge Min Max
Food waste
(fruit peel,
|| vegetables, 72.1 710 | 742 | 688 715 | 688 | 742
leaves,
crushed
foods,...)
2 | Shell - Bone 11.9 12.5 10.7 7.7 10.7 7.7 12.5
3 | Paper 46.2 41.6 49.6 40.8 44.5 40.8 49.6
4 | Diaper 77.8 77.4 76.7 77.0 77.2 76.7 77.8
5 | Plastic 31.1 30.0 37.9 36.3 33.8 30.0 37.9
6 | Textile 48.0 47.5 50.4 51.4 49.3 47.5 51.4
7 | Wood 35.5 40.4 40.0 18.6 33.6 18.6 40.4
Center for Environmental Technology and Management — ETM 16
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Rubber and

2.3 6.7 45.0 8.9 15.7 2.3 45.0
leather

Metal 6.8 8.6 7.2 7.6 7.5 6.8 8.6

10

Inorganic
(brick, cups,
glass, coal
ash,...)

8.6 5.1 6.9 6.3 6.7 5.1 8.6

11

Others
(Batteries,
light bulbs,
hair,...)

1.2 - 16.6 - 8.9 1.2 16.6

(-): No sample/Do not analyse

Moisture of diaper is the highest with the average value 77.2% and ranges from
76.7% (sample 3) to 77.8% (sample 1) because of their capability of water
adsorption.

Moisture of food waste is ranging from 68.8% (sample 4) to 74.2% (sample 3) and
the average value is 71.5%. It depends on differences among food waste
components.

Moisture of textile, paper, plastic, and shell-bone in 4 samples is insignificantly
different. Their average values are 49.3%, 44.5%, 33.8% and 10.7%, respectively.
Moisture of wood is significantly different among 4 samples, namely, its moisture
in sample 4 is the least because it includes rough timber while other samples
include bamboo basket and plywood; so, its moisture is significantly higher.
Moisture of rubber and leather in sample 3 is significantly higher than other
samples because sample 3 includes leather while other samples include tyre
(sample 1), rubber shoe (sample 2) and foam rubber mattress (sample 4).
Difference of others in these samples makes the different moisture content.
Component of others in sample 1 includes batteries and light bulbs, so, its
moisture is low (1.2%), while, that of others in sample 3 includes hair, so, its
moisture is higher (16.6%).

Metal and inorganic components (brick, coal ash, glass, etc) have low moisture
because of their physical characteristics. Moisture of metal and inorganic
components is from 6.8% to 8.6% and 5.1% to 8.6%, respectively.

Compared with the data in Report of Phuoc Hiep MSW in January, 2014, it shows
that:

The average moisture of food waste increases from 67.6% to 71.5%.

The average moisture of textile, paper, diaper, plastic, and shell-bone has an
insignificant change compared with that of January 2014.

The average moisture of wood, rubber and leather, metal and inorganic has
significantly changed. Namely, the average moisture of wood increases
from17.4% (in January 2014) to 33.6% because 3 of 4 samples in this survey

Center for Environmental Technology and Management — ETM 17
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contain plywood and bamboo baskets. The average moisture of rubber and leather
increases 10.9% to 15.7% because sample 3 contains leather. The average
moisture of inorganic increases from 3.5% to 6.7% because all samples in this
survey contain coal ash. These materials including plywood, bamboo baskets,
leather, and coal ash have the capability of water absorption.
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Figurel0. Moisture content (%) Figurell. Average moisture content (%)
of each composition of MSW sample of each composition of MSW sample

4.3.2 Volatile solid and ash

Figures from 12 to 15 show the result of volatile solid and ash of each sample. Ash of
metal and inorganic is not analyzed and estimated 100% dry weight.

- Ash of food waste is ranging from 13.0% (sample 4 includes leaves, vegetables
and crushed foods...) to 17.7% (sample 3 includes coconut husk, jackfruit peel,
pineapple shell, crushed foods...) by dry weight.

- The average ash of rubber and leather is 25.0% by dry weight, and is ranging from
3.8% (sample 4 includes foam rubber mattress) to 43.6% (sample 2 includes
rubber shoe).

- The average ash of paper accounts for 15.9% by dry weight.

- The average ash of wood, plastic, diaper and textile is 9.5%, 8.5%, 11.0% and
10.5% respectively.

- Ash of shell — bone is high and the average is 94.5%.

- Ash of others is ranging from 4.1% (sample 3 includes hair) to 100% (sample 1
includes batteries and light bulbs).
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Figurel2. Ash and volatile solid by dry Figurel3. Ash and volatile solid by dry

weight (%) of sample 1 weight (%) of sample 2
Figurel4. Ash and volatile solid by dry FigurelS. Ash and volatile solid by dry
weight (%) of sample 3 weight (%) of sample 4

The VS and ash values by dry weight and wet weight are presented in Table 11 and
12.

Tablell. Statistic VS value by dry weight of 4 samples (May 2014)

VS % dry weight
No. Composition
Average Min Max
Food waste (fruit peel,
1 | vegetables, leaves, 84.5 82.3 87.0
crushed foods,...)
2 | Shell - Bone 5.5 4.8 6.2
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3 | Paper 84.1 79.4 87.4
4 | Diaper 89.0 86.8 93.5
5 | Plastic 91.5 90.5 92.7
6 | Textile 89.5 85.1 92.1
7 | Wood 90.5 87.2 94.1
8 | Rubber and leather 75.0 56.4 96.2
9 | Metal 0.0 0.0 0.0
o e |
11 ]?ﬁfsrsh(ffte)r fes, light 47.9 0.0 95.9

Tablel2. Statistic ash value by dry weight of 4 samples (May 2014)

Ash % dry weight
No. Composition
Average Min Max
Food waste (fruit peel,
1 | vegetables, leaves, 15.5 13.0 17.7
crushed foods,...)
2 | Shell - Bone 94.5 93.8 95.2
3 | Paper 15.9 12.6 20.6
4 | Diaper 11.0 6.5 13.2
5 | Plastic 8.5 7.3 9.5
6 | Textile 10.5 7.9 14.9
7 | Wood 9.5 8.9 15.8
8 | Rubber and leather 25.0 3.8 43.6
9 | Metal 100.0 100.0 100.0
o | fnoreanic (brick, cups, 100.0 100.0 100.0
glass, coal ash,...)
Others (Batteries, light
11 bulbs, hair....) 52.1 4.1 100.0

VS and ash by dry weight of metal, inorganic and others (sample 1 — Batteries, light bulbs) are
estimated 0% VS and 100% ash.

The average values of ash and VS value by dry weight are presented in Figure 16 and
17.
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As data recorded in Figure 16, the average VS values of 7 of 11 compositions

(excluding metal, inorganic waste, shell-bone and others) are high between 75.0% and
91.5%.

Figurel6. Average value of VS by dry Figurel7. Average value of ash by dry
weight of MSW composition. weight of MSW composition.

4.4 Correlation of moisture, VS and ash
4.4.1 Correlation of moisture, VS and ash of each composition by wet weight.

The correlation of moisture, VS and ash of each composition is presented in 4 Figures,
from Figure 18 to Figure 21.
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Figurel8. Correlation of moisture, VS and  Figurel9. Correlation of moisture, VS and
ash of each composition of sample 3 ash of each composition of sample 4

According to these Figures, correlation of moisture, VS and ash in each composition is
based on natural characteristics.

- Food waste has the highest proportion of physical composition with moisture
68.8% - 74.2%, VS: 21.2% - 27.1% and ash: 4.0% - 4.9% by wet weight.

- The second high proportion of physical composition is plastic with moisture
fluctuating from 30.0% - 37.9%, VS: 56.2% - 64.9% and ash: 5.1% - 6.2% by wet
weight.

- Textile’s moisture, VS and ash values are 47.5% - 51.4%, 44.1% - 48.3% and
3.9% -7.7%, respectively.

- Diaper has the highest moisture 76.7% - 77.8% and the lowest ash 2.2% - 3.0%.

- Ash of shell-bone is high 82.1% - 87.3%, VS and moisture values are 4.2% - 5.4%
and 7.7% - 12.5%, respectively.

- Other compositions have low percentage of physical composition. Any that,
moisture of metal is 6.8% to 8.6%, and moisture of inorganic is 5.1% - 8.6%. The
remaining dryness of these compositions is estimated 100.0% ash.

4.4.2 Correlation of moisture, VS and ash of each sample by wet weight

The bar charts below showed the percentage of moisture, VS and ash by wet weight in
original sample.

Moisture of sample is ranging from 55.4% to 65.2%, volatile solid value is ranging
from 28.8 % to 32.1% and ash is 6.0% to 12.8% by wet weight. Among samples, the
moisture of sample 2 is the lowest because sample 2 includes less food waste than
other samples. However, the ash of sample 2 is significantly higher than other samples
because of including more shell-bone and inorganic (6.0% and 2.9% by wet weight,
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respectively) whereas the percentage of shell-bone and inorganic in other samples
ranges from 0.5% and 0.7% to 1.2% and 1.0% by wet weight.
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Figure20. Correlation of moisture, VS and
ash by wet weight of sample 1

Figure22.Correlation of moisture, VS and
ash by wet weight of sample 3
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Figure21. Correlation of moisture, VS and
ash by wet weight of sample 2

Figure23. Correlation of moisture, VS and
ash by wet weight of sample 4

Gross calorific values of general samples are showed in Table 13, Figure 26 and 27.

Tablel3. Statistic gross calorific value by dry weight of 4 samples (May 2014)

Gross Calorific (Cal/g)
No. | Composition | Sample | Sample | Sample | Sample Average | Min | Max
1 2 3 4
Food waste
(fruit peel,
1 | vegetables, 4,731 3,893 3418 2696 3,685 2,696 | 4,731
leaves, crushed
foods,...)

Center for Environmental Technology and Management — ETM
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Shell - Bone

Paper

4,686

4,307

3,422

5,282

4,424

3,422

5,282

Diaper

5,261

5,488

3,507

5,908

5,041

3,507

5,908

Plastic

8,777

9,591

9,676

8,772

9,204

8,772

9,676

Textile

5,326

4,576

4,841

5,157

4,975

4,576

5,326

<N N | | W

Wood

3,962

4,326

4,475

4,254

3,962

4,475

Rubber and
leather

5,005

4,646

4,826

4,646

5,005

Metal

10

Inorganic
(brick, cups,
glass, coal
ash,...)

11

Others
(Batteries,
light bulbs,
hair,...)

(-): No sample/Do not analyse

Figure24. Average value of gross calorific
of MSW composition

Figure25. Gross calorific of each sample

Gross calorific of plastic is the highest value; it oscillates from 8,772 cal/g (sample

1) to 9,676cal/g (sample 3).

Food waste, paper and diaper have a significant fluctuation. Their fluctuation is
respectively 2,696 — 4,731 cal/g, 3,422 — 5,282cal/g and 3,507 — 5,908cal/g. The
compositions of food waste in all samples include fruit peels, coconut husk,

leaves, vegetables, and crushed foods. However, sample 4 includes more

Center for Environmental Technology and Management — ETM

24




Report of Phuoc Hiep MSW Results, May 2014

vegetables and crushed food, so, gross calorific of food waste in sample 4 is the
lowest.

- Textile is 4,576 — 5,326 cal/g, wood is 3,962 — 4,475 cal/g, rubber and leather is
4,646 — 5,005 cal/g.

- Calculated result of HCV and LCV shows that HCV of 4 samples fluctuates from
1,510 cal/g to 2,236 cal/g and LCV is ranging within from 1,174cal/g to 1,906
cal/g. These values are lower than values in January 2014 (HCV and LCV range
from 2,245 cal/g to 2,442 cal/g and 1,922cal/g to 2,143 cal/g, respectively)
because these samples include more food waste (59.4 — 78.1% by wet weight) than
samples in January 2014 (58.0% - 67.0% by wet weight).
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APPENDIX 1
FORMULA

1. Correlation of moisture, VS and ash by wet weight of each composition:
Moisture content of each composition (%) + Ash (% ww) + Volatile (% ww) =100

(100 - MCEC (%)) x ash (% dw)
100

Ash (% ww) =

(100 - MCEC {24))x volatile (35 dw)
100

Volatile (% ww)=

2. Correlation of moisture, VS and ash by wet weight of each sample:

Moisture content (%) + Ash (% ww) + Volatile (% ww) =100

PCEC (% ww basis}x MCEC (35)
100

Moisture content (%) =X

SFEC (%4)» ash (% dw)
190
SFEC (%) xvolatile {3 dw)
1440

Ash(% ww) =X

Volatile(% ww) =X

3. High calorific value — HCV and Low calorific value — LCV of each sample:

Gross Calorific of composition x SFEC (%)
100

HCYV (cal/g) =X

540 % Moisture content {%5)
ido

LCYV (cal/g) =HCV (cal/g) —

Conversion formula: 1 cal/g=4.187 J/g

PCEC (3 ww basis])*x (100 - MCEC (%}))
140

Solid fraction of each composition (%) =2

% Note:

- MCEC: Moisture content of each composition

- PCEC: Physical composition of each composition
- SFEC: Solid fraction of each composition
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APPENDIX 2
FIGURE OF MSW SAMPLING AND CLASSIFICATION AT
TRANSFERRING FLOOR OF PHUOC HIEP LANDFILL
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APPENDIX 3
FIGURE OF MSW SAMPLE FOR MOISTURE ANALYSIS
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APPENDIX 4
FIGURE OF MSW SAMPLE AFTER MOISTURE ANALYSIS
(DRIED AT 105°C)

Sample 1 Sample 2

Sample 3 Sample 4
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APPENDIX 5- THE RAW DATA

Sample 1
Analyzing result Calculated result
High Low
. . . Gross . Total Gross Gross
No. | Composition Bu!k Phys1?a.l Phys1?z!l Moisture ASh’o Calorific Moisture Ash Total VS | Calorific | Calorific
density composition| composition| content | at 550°C content o o
kgD | (% ww) (% dw) (%) (%) (Cal/g) (%) (% (% ww) Value Value
(% dw) wWw) (Cal/g) (Cal/g)
(% ww) (% ww)
1 Food waste 66.9 48.3 72.1 14.3 4,731 48.3 2.7 16.0 884 624
2 Shell - Bone 1.2 2.8 11.9 95.2 - 0.1 1.0 0.1 - -
3 Paper 39 5.4 46.2 12.7 4,686 1.8 0.3 1.8 98 88
4 Diaper 4.4 2.5 77.8 11.9 5,261 3.4 0.1 0.9 52 33
5 Plastic 17.9 31.9 31.1 9.0 8,777 5.6 1.1 11.2 1,085 1,055
6 Textile 3.6 4.8 48.0 14.9 5,326 1.7 0.3 1.6 99 90
7 Wood 0.7 1.1 35.5 15.2 3,962 0.2 0.1 0.4 18 16
Rubber and
8 leather | 0.38 0.1 0.3 2.3 36.7 - 0.0 0.0 0.1 - -
9 Metal 0.2 0.4 6.8 100.0* - 0.0 0.1 0.0 - -
Inorganic
(Enamelled
10 | tiles, broken 1.0 23 8.6 100.0* - 0.1 0.9 0.0 - -
cups, coal
ash)
Others
11 (Batteries, 0.1 0.2 1.2 100.0%* - 0.0 0.1 0.0 - -
light bulbs)
Total 61.2 6.7 321 2,236 1,906
(-): No sample/Do not analyse
*: ash is estimated 100% dw
Center for Environmental Technology and Management — ETM VI
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Sample 2
Analyzing result Calculated result
High Low
. . Gross . Total Gross Gross
No. | Composition Bu?k Physi?a.l PhySlf?l Moisture ASh’o Calorific Moisture Ash Total VS | Calorific | Calorific
density composition| composition| content | at 550°C content o o
&e) | (% ww) % dw) %) %) (Cal/g) %) (% (% ww) Value Value
(% dw) WW) (Cal/g) (Cal/g)
(% ww) (% ww)
1 Food waste 59.3 38.6 71.0 17.0 3,893 42.2 2.9 14.3 670 442
2 Shell - Bone 6.0 11.8 12.5 93.8 - 0.7 4.9 0.3 - -
3 Paper 4.8 6.3 41.6 12.6 4,307 2.0 0.4 2.5 120 110
4 Diaper 3.6 1.8 77.4 13.3 5,488 2.8 0.1 0.7 44 29
5 Plastic 18.0 28.2 30.0 7.3 9,591 5.4 0.9 11.7 1,208 1,179
6 Textile 4.2 4.9 47.5 7.9 4,576 2.0 0.2 2.0 101 90
7 Wood 031 0.2 0.3 40.4 8.9 - 0.1 0.0 0.1 - -
g | Rubberand 0.4 0.8 6.7 436 | 5005 | 00 0.1 0.2 17 17
leather
9 Metal 0.6 1.2 8.6 100.0* - 0.1 0.6 0.0 - -
Inorganic
10 | (Brick, glass, 2.9 6.1 5.1 100.0* - 0.1 2.7 0.0 - -
coal ash)
11 Others - - - - - - - - - -
Total 55.4 12.8 31.8 2,160 1,867
(-): No sample/Do not analyse
*: ash is estimated 100% dw
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Sample 3
Analyzing result Calculated result
High Low
. . . Gross . Total Gross Gross
No. | Composition Bu!k Phys1?a.l Phys1?z}l Moisture ASh’o Calorific Moisture Ash | Total VS | Calorific | Calorific
density composition| composition| content | at 550°C content o o
kgl | (%6 ww) (% dw) (%) (%) (Cal/g) (%) (% (% ww) Value Value
(% dw) ww) (Cal/g) (Cal/g)
(% ww) (% ww)
1 Food waste 71.1 52.7 74.2 17.7 3,418 52.8 3.2 15.1 627 342
2 Shell - Bone 0.5 1.3 10.7 94.4 - 0.1 0.4 0.0 - -
3 Paper 2.7 3.9 49.6 6.5 3,422 1.3 0.2 1.1 46 39
4 Diaper 24 1.6 76.7 9.5 3,507 1.9 0.1 0.5 20 10
5 Plastic 17.0 30.3 37.9 11.1 9,676 6.5 1.0 9.6 1,022 987
6 Textile 3.9 5.5 50.4 15.8 4,841 2.0 0.2 1.7 93 83
7 Wood 0.5 0.8 40.0 6.5 4,326 0.2 0.0 0.3 13 12
g | Rupberand |, 1.0 1.5 45.0 158 | 4,646 0.4 0.1 0.5 25 22
leather
9 Metal 0.1 0.3 7.2 100.0* - 0.0 0.1 0.0 - -
Inorganic
(Broken
10 cups, glass 0.7 2.0 6.9 100.0* - 0.0 0.7 0.0 - -
bottles, coal
ash)
11 | Others (hair) 0.1 0.1 16.6 4.1 - 0.0 0.0 0.0 - -
Total 65.2 6.0 28.8 1,846 1,495
(-): No sample/Do not analyse
*: ash is estimated 100% dw
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Sample 4
Analyzing result Calculated result
High Low
. . . Ash, Gross . Total Gross Gross
No. | Composition Bu!k Phys1c.a.l Phys1?z}l Moisture at Calorific Moisture Ash | Total VS | Calorific | Calorific
density composition| composition| content 550°C | (Cal/g) content (% (% ww) Value Value
kg | (Yoww) | (% dw) (%) s (%) ; ’
(%) (% dw) ww) (Cal/g) (Cal/g)
(% ww) (% ww)
1 Food waste 78.1 64.9 68.8 13.0 2,696 53.7 3.2 21.2 657 367
Shell - Bone 0.9 2.2 7.7 94.6 - 0.1 0.8 0.1 - -
2 Paper 1.5 2.4 40.8 20.6 5,282 0.6 0.2 0.7 47 44
3 Diaper 1.6 1.0 77.0 12.2 5,908 1.2 0.0 0.3 22 15
4 Plastic 11.5 19.6 36.3 8.2 8,772 4.2 0.6 6.8 645 622
5 Textile 4.8 6.2 51.4 8.0 5,157 2.5 0.2 2.1 120 107
6 Wood 0.38 0.5 1.1 18.6 10.3 4,475 0.1 0.0 0.4 19 19
g | Rubberand 0.02 0.04 8.9 3.8 ; 0.0 0.0 0.0 ; -
leather
9 Metal 0.2 0.4 7.6 100.0* - 0.0 0.2 0.0 - -
Inorganic
10 (Glass, 0.9 2.2 6.3 100.0* - 0.0 0.8 0.0 - -
flower vase, ’ ’ ’ ’ ’
coal ash)
11 Others - - - - - - - - - -
Total 62.4 6.0 31.6 1,510 1,174

(-): No sample/Do not analyse
*: ash is estimated 100% dw
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CALCULATED SAMPLE RESULT OF MOISTURE, ASH, HIGH GROSS CALORIFIC AND LOW GROSS CALORIFIC

No.Sample 1 2 3 4
Total Moisture 61.2 55.4 65.2 62.4
Total Ash (Y%oww) 6.7 12.8 6.0 6.0
Total VS (Yoww) 32.1 31.8 28.8 31.6
High Gross Calorific 2,236 2,160 1,846 1,510
Low Gross Calorific 1,906 1,867 1,495 1,174
Total moisture ( %) Total Ash (Y%oww) Total VS (Y%oww)
No Composition
1 2 3 4 1 2 3 4 1 2 3 4
1| Food waste 48.3 422 52.8 53.7 2.7 2.9 3.2 3.2 16.0 14.3 15.1 21.2
2| Shell - Bone 0.1 0.7 0.1 0.1 1.0 4.9 0.4 0.8 0.1 0.3 0.0 0.1
3 | Paper 1.8 2.0 1.3 0.6 0.3 0.4 0.2 0.2 1.8 2.5 1.1 0.7
4 | Diaper 3.4 2.8 1.9 1.2 0.1 0.1 0.1 0.0 0.9 0.7 0.5 0.3
5 | Plastic 5.6 5.4 6.5 42 1.1 0.9 1.0 0.6 11.2 11.7 9.6 6.8
6 | Textile 1.7 2.0 2.0 2.5 0.3 0.2 0.2 0.2 1.6 2.0 1.7 2.1
7 | Wood 0.2 0.1 0.2 0.1 0.1 0.0 0.0 0.0 0.4 0.1 0.3 0.4
8 | Rubber and leather 0.0 0.0 0.4 0.0 0.0 0.1 0.1 0.0 0.1 0.2 0.5 0.0
9 | Metal 0.0 0.1 0.0 0.0 0.1 0.6 0.1 0.2 0.0 0.0 0.0 0.0
10 | Inorganic 0.1 0.1 0.0 0.0 0.9 2.7 0.7 0.8 0.0 0.0 0.0 0.0
1T | Others 0.0 - 0.0 - 0.1 - 0.0 - 0.0 - 0.0 -
Total 61.2 55.4 65.2 62.4 6.7 12.8 6.0 6.0 32.1 31.8 28.8 | 31.6
(-): No sample/Do not analyse
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APPENDIX 6
LOCATION OF PHUOC HIEP LANDFILL
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1. GENERAL INFORMATION OF PHUOC HIEP LANDFILL
1.1 Location

Phuoc Hiep landfill located on the North West Solid Waste Treatment Complex at Tam Tan
hamlet, Phuoc Hiep commune, Cu Chi district, Ho Chi Minh city. Phuoc Hiep landfill is about
50 km far from the city center directed to the North West, 5 km far from Cu Chi District center
directed to the the South West, that is showed in the picture in Appendix 6. The landfill shares
the borders with the following positions:

- The region has been in the planning areas for the North West Solid Waste Treatment
Complex and the existing Indigo forest area in the East and North direction;

- Canal No. 16 in the North West direction;

- Thay Cai Canal in the South West direction;

- Canal No. 15 in the South East direction.

1.2 Capacity and operation status

General information of capacity and operation status in Phuoc Hiep landfill are shown in Table
1.

Table 1 General information of capacity and operation status in Phuoc Hiep landfill

No General No.1 No.1A No.2 No.3
: information compartment | compartment | compartment | Compartment
Both landfill
1 | Operation duration | 2003 - 2007 | 2007 - now | 2008 - now and .
construction
activities
Filling

2 | compartment area 18.99 9.75 19.50 60.00
(ha)

3 |Designed capacity | 5 5, 3,000 3,500 3,000
(ton/day) ’ ’ ’ ’
Actual average

4 | receiving capacity 3,000 3,000 3,500 -
(ton/day)

5 | Landfill type Sanitation Sanitation Sanitation Sanitation
Landfill height

6 | from ground level 25 15-17 - -

(m)

7 Landfill depth from 7 7 7 7

ground level (m)

Source: Department of Natural Resource and Environment of HCM city (2010, 2013)

Center for Environmental Technology and Management —-ETM 1
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1.3

Disposal technologies

Phuoc Hiep landfill is a sanitation landfill with full items of environmental protection facilities

SucC

1.4

1.5

h as

Area of No. 1 compartment is 18.99 ha and divided into 4 sub-compartments. Each sub-
compartment is about 4.74 ha in area. Maximum height of the compartments is 25 m.
Municipal solid waste disposal in each compartment was covered in 10 layers. Each layer’s
thickness was 2.2 m (solid waste was carefully compacted by landfill bulldozer). Between
the solid waste layers was 20 cm of thickness soil layer. On the top the compartment was
covered by bentonite layer and then 30 cm topsoil layer.

No.l1A and No.2 compartments also use similar system of bottom liner and top-covering
layer to No.l compartment. Moreover, in design, pile wall system of No. 1 A compartment
has reinforce in order to avoid slip and subsidence incidents surrounding the landfill.

In No.2 compartment, when the solid waste reaches to appropriate level, the No.2
compartment will connect with No.1A in order to take advantage of the strong pile wall
system of No.lA compartment. A part of border between No.2 compartment and No.1A
compartment will use to fill the waste in order to increase receiving ability.

Compartment No.3 began to carry out landfill activities in October, 2013 and continued to
construction activities by South Korea contractor.

Objective of sampling

Sampling purposes Phuoc Hiep landfill is analyzed physical composition, moisture, VS, ash
and gross calorific value of solid wastes in order to evaluated the quality an quality of
MSW.

Implementation schedule

Table 2. Implementation schedule

. Timing plan
No. Articles 31/10, 1/11 1/11-20/11 21/11-10/12

1 Survey and sampling —

Classification of I—
2 municipal solid waste,

bulk density
3 Analysis of physical —
composition and moisture

Analysis of gross —

4 calorific value, ash and
VS (VS)

5 Data processing —
6 Preparation of report —

Center for Environmental Technology and Management —-ETM 2



Report of Phuoc Hiep MSW Results, November 2013

2. STATUS OF MSW TRANSPORTATION ACTIVITIES AT PHUOC HIEP
LANDFILL

2.1 MSW transportation process at Phuoc Hiep landfill

Solid waste transportation process at Phuoc Hiep landfill is presented in Figure 1.

Go out for new trip ‘

T

Weighting station ‘

Empty T
truck

i

Disposal preparation

Truck wash ‘

Phuoc Hiep dump
¥ truck

Disposal preparation

~i

Soil and HDPE cover ‘

Figure 1 Solid waste transportation process at Phuoc Hiep landfill.

2.2 MSW source and transport unit to Phuoc Hiep landfill
There are two waste sources transported to Phuoc Hiep landfill:

(1) Municipal solid waste (MSW) generated from Ho Chi Minh City and Duc Hoa District,
Long An Province as follows:

- City Environmental Company (CITENCO) is responsible for collecting and delivering
MSW from Binh Chanh, Nha Be, Binh Thanh, Tan Phu District; District 2, 7, 9, 10, 11, and
12.

- Industrial agricultural Co-operative is responsible for collecting and delivering MSW from
District 11.

- Duc Hoa Public Service Company is responsible for collecting and delivering MSW from
Duc Hoa District, Long An Province.

- 11 public benefit service companies are responsible for collecting and delivering MSW
from their own districts.

(2) Residue waste arising from classification, recycling and compost production from Vietstar
Company.

Center for Environmental Technology and Management —-ETM 3
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Table 3 MSW source at Phuoc Hiep landfill

Center for Environmental Technology and Management —-ETM

No. Transport unit Transfer station MSW generation source
- Quang Trung- Go Binh Thanh, Tan Phu,
Vap Binh Chanh, Nha Be,
1 CITENCO - Tong Van Tran- District 2, District 7,
District 11 District 9, District 10,
District 11, District 12
- Tan An Hoi
- Tan Phu Trung
- Phuoc Thanh
- Cu Chi
- Tan Thong Hoi
- Tan Thanh Tay
Public benefit service company of- Phu Hoa Dong e
2 Cu Chi District - An Nhon Tay Cu Chi District
- Lo6
- Tan Thanh Dong
- Quang Viet
- Trung An
- Pham Van Coi
- BaDiem
Public benefit service company of- Tan Thoi Nhi -
3 Hoc Mon District - Xuan Thoi Thuong Hoe Mon District
- Thi Tran
4 Industrial agrlqultural Co- | Tan Hoa District 11
operative
Public benefit service company of- Hiep Thanh -
> District 12 - Tan Thoi Hiep District 12
Public benefit service company ofl- Binh Trung Tay .
6 District 2 - An Loi Dong District 2
- Long Hoa
Public benefit service company of- Phuoc Long A -
7 District 9 - Ben Do District 9
- Vinh Thuan
Public benefit service company of- Phan Van Tri . o
8 Binh Thanh District - Thanh Da Binh Thanh District
Public benefit service company of] o
9 Go Vap District - Quang Trung Go Vap District
10 Public benefit SETVICE cotiipany off Pham Van Bach Tan Binh District
Tan Binh District
- Go Dua
Public benefit service company of- So Ga 4 o
1 Thu Duc District - Linh Xuan 5 Thu Duc District
- Truong Tho 3
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No. Transport unit Transfer station | MSW generation source
- Tam Than
- Hiep Binh Chanh
Public benefit service company of] . . Duc Hoa District — Long
12 Duc Hoa District - Noinformation An Province
Tan Phu, Phu Nhuan, Tan
13 Vietstar - No information Binh district, Tranport
factory No.1, No.2
14 Public benefit SCIvIce company off No information District 1
District 1
Public benefit service company of- Nguyen Kiem o
15 Phu Nhuan District Phu Nhuan District

2.3 Number of MSW transport units, trips and MSW quantity at Phuoc Hiep landfill
According to field survey in October and November 2013, there are 15 MSW transport units
into Phuoc Hiep landfill with about 273 trips/day in average. Total average quantity of MSW
that is about 3,297 tons/day is presented in Table 4.

Table 4 Number of trips and MSW quantity at Phuoc Hiep landfill

Total waste Number of .

Date transporters trips Quantity (ton/day)
31/10/2013 15 270 3,284
1/11/2013 15 276 3,310
Average 15 273 3,297

There are about 43.0% of total trips of MSW transport in the daytime (12:00 — 18:00, about 117
trips) and 57.0% in the night-time (18:00 — 6:00, about 156 trips). Therefore, the quantity of
MSW delivered to the landfill is about 42.6% in the daytime and 57.4% in the night-time). (See
Table 5 and Figure 2).

In the daytime (12:00 — 18:00), the rush hours are from 12:00 to 15:00 when there are over
68.5% of total daytime trips. In the night-time (18:00 — 6:00), the rush hours are from 18:00 to
19:30 when there are about 29.6% of total night-time trips.

Table 5 Number of trips and MSW quantity at Phuoc Hiep landfill in a day

. From 12:00 — 18:00 From 18:00 — 6:00
Time MSW
Num!)er quantity Num!)er MSW
Date | of trips (ton) of trips |quantity (ton)
31/10/2013 119 1,441 151 1,843
1/11/2013 116 1,369 160 1,941
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o Nemiber of trips 1 20e-130 W Nl vt many 125-180

B Numnher of tripy THh-6h

B e wevke s 2 Bh-G N

Figure 2 Diagram of number of trips and MSW quantity in the daytime and the night-time.

In comparison with the previous report (Phuoc Hiep MSW report dated February, 2013), the
number of trips in the night-time (18:00 to 6:00) is increased from 44.0% (133 trips) to 57.0%
(156 trips) in order to limit negative impacts on domestic activities of residential areas,

especially in the daytime.
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Figure 3 Schedule of transport units at Phuoc Hiep landfill.

The study data also showed that there were 34.2% of total trips and 35.9% of the MSW quantity

transported by CITENCO.
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It takes from 10 to 15 minutes in average for a truck going in and out Phuoc Hiep landfill and
one minute in average for a truck passing weighing station.

There are three types of vehicles used for transporting MSW to Phuoc Hiep landfill such as rear
load refuse truck; hook lifting garbage truck, tarpaulin truck.

Tarpaulin truck

Figure 4 Types of MSW transport vehicles to Phuoc Hiep landfill.

MSW is mostly transported to Phuoc Hiep landfill by RLR truck (Rear Load Refuse Truck),
except for the following cases:

- Vietstar Company has used tarpaulin truck for MSW transport.
- CITENCO has used hook-lifting garbage truck for MSW transport.

- According to Phuoc Hiep MSW report dated February, 2013, the public benefit service
company of Phu Nhuan District used normal truck without upper canvas for MSW transport.
However, MSW is now delivered to Phuoc Hiep landfill by RLR truck.

In this survey (October and November 2013), the garbage trucks, which are used for MSW
transport, have loading capacity in range of 4 tons - 18 tons, mostly 10 tons - 15 tons, occupied
80.8% of total trips (221 trips). Besides, the garbage trucks with a loading capacity of 10 tons -
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15 tons, which are used by CITENCO for MSW transport, are occupied about 33.8% of total
trips.

The number and type of vehicles, number of trips as well as total MSW quantity performed by
each transport unit and transport time into Phuoc Hiep landfill are specifically presented in

Table 6 and Figure 5.

Table 6 Activities of MSW transport units into Phuoc Hiep landfill

Number of Average Time
No.| Transport unit | garbage MLANERQL |- LT oif F . .
. trips per b T rom 12:00 | From 18:00 to
trucks da to 18:00 6:00
y
Mainly from
1| CITENCO 55 o4 RLR, HL Freg}{,e/nﬂy 18:00 to 12:00
(61%) (39%)
Public benefit
service 17 Frequently Not entering
2 company of Cu > RLR (56%) (44%)
Chi District
Public benefit Mainly from
3 service 4 20 RLR Frequently | 19:00 to 22:30
company of Hoc (36%) and 12:00 to
Mon District 3:00
Industrial i Mainly from
4 |agricultural Co-| 22 21 RLR Flrz_rgol(zég?/ot)o 18:00 to 23:30
operative ) (62%)
Public benefit
service 25 From 12:00 to|  Frequently
S company of / RLR 15:00 (29%) (71%)
District 12
Public benefit
6 cofr?;Zilc; of 4 i RLR Ur(lgl;tl/j)uy Unusually (33%)
District 2
Public benefit .
service 10 From 12:00 to Mainly from
7 7 RLR 18:00 to 19:30
company of 14:00 (40%) (60%)
District 9
Public benefit
service
8 | company of 6 6 RLR Not entered Onlytfrc;r.r(l) 02 3:30
Binh Thanh o
District
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Number of Average Time
No.| Transport unit | garbage LITORP GF || L2 O F . .
. trips per e T rom 12:00 | From 18:00 to
trucks da to 18:00 6:00
y
Public benefit
9 service 14 20 RLR From 12:00 to|Only from 18:00
company of Go 15:00 (50%) |and 2:30 to 3:30
Vap District
Public benefit
service 15 Mainly from
10 company of Tan 1 RLR Not entered 21:00 to 3:30
Binh District
Public benefit .
1 service 7 21 RLR From 12:00 to }\é[a(;glz/ f;);r(;
company of Thu 14:30 (37%) ¥ 635}0 )
Duc District
Public benefit
service 2 Unusually
12 company of Duc 1 RLR (33%) Unusually (67%)
Hoa District
13 Vietstar 5 > Tarpaulin Fl’?g(l)l;)n)ﬂy Onl;;ofrlo 9m 0(1)8'00
Public benefit
14 service 7 6 RLR Not entered Only from 23:30
company of to 3:00
District 1
Public benefit
service 10 Only from 23:30
15 company of Phu 9 RLR Not entered t0 2:30
Nhuan District

Note: RLR: Rear load refuse truck; HL: Hook lifting garbage truck

Tarpaulin: tarpaulin truck

Source: Statistics dated 31/10/2013 and 1/11/2013.
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Figure 5 Average quantity of MSW (%) transported by each transport unit into Phuoc Hiep landfill.

Figure 5 shows that among 15 transport units, CITENCO is the major transport unit for MSW
to Phuoc Hiep landfill, occupied 35.9% of total MSW quantity, equivalent to 1,184 tons/day.

- After that, there are about 9.4% of total MSW quantity, equivalent to 309 tons/day transported
by the public benefit service company of District 12; about 8.1%, equivalent to 268 tons/day
transported by the public benefit service company of Thu Duc District. The other transport
units, which occupy from 0.2% to 7.5% (equivalent to 7-247 tons/day) of total MSW quantity,
are the public benefit service company of districts namely Duc Hoa, Binh Thanh, Phu Nhuan,
Tan Binh, Cu Chi, Hoc Mon, Go Vap District, District 2, District 1, District 9; and Industrial
agricultural Co-operative.

3. SAMPLING PLAN, SAMPLING METHOD AND ANALYTICAL METHOD
3.1 Sampling plan

4 samples are taken at Phuoc Hiep landfill in two days:

Day 1: 2 samples in daytime

Day 2: 1 sample in daytime and 1 sample in nighttime

3.2 Sampling method

3.2.1 Collection of sample

a. Sampling location will be decided based on work safety and specific samples.
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b. The samples are taken from the MSW collection vehicles selected one of ten. At that
time number of truck, date, time, transport units, origin of waste are recorded.

c¢. MSW is discharged from a collection vehicle into the pile. In the pile, four sampling
points are randomly selected , and 20 kg of MSW is collected from each of the four points. In
total, 80 kg of sample is collected from one vehicle.

d. Procedure c. is repeated four times. Final weight of samples will be approximately 300
kg .

3.2.2 Preparation of sample

a. Solid wastes after sampling are cut into pieces smaller than 15 cm by shovels and
scissors. Bags and its contents should also be cut into smaller pieces. Similarly, bulky wastes such
as cardboards and branch of trees are also cut into pieces smaller than 15cm.

Each sample is then mixed manually by shovels. The sample should be mixed as homogeneous as
possible.

b. The mixed sample is then divided and taken twice a quarter to obtain a smaller sample.
By the way, the final sample, which is one-four of the initial sample, is analyzed. An illustration
is presented as follows:

AN ki 157 (hyd Tirko
Lalial sucple [ Azalyeed s o
] :
[ Eelacad
Ho-Del=rked

Figure 6 Sampling method
3.3 Analytical method

3.3.1 Measurement of bulk density
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a. The prepared sample in 3.2.2 is used.

b. Plastic container with capacity of 80 L is used. The capacity (V,) and weight (W,) of
the container should be measured beforehand.

¢. The sample is then filled into the container . It should be noted that the sample should
not be pushed in the container.

d. The container is lifted by hand and dropped in an upright position from the height of
about 30 cm. If the volume of the sample in the container should decrease as a result, more
samples are added to the container (to the same level as in Procedure c.).

e. Procedure d. is repeated three times. Then the weight of the container containing the
sample (W) is measured.

f. Bulk density is calculated as follows.

Bulk density (kg/L = t/m*) = W, ke) - W ,(ke)
V@)

3.3.2 Composition of samples

a. The raw samples are prepared as described in 3.2.2

b. The samples are spread on lining at sorting area for separation.

¢. The raw samples are physically separated into the following eleven composition.
1-Food wastes (meat, vegetable, etc.), 2-Paper, 3-Diaper, 4- Plastic, 5-Textile, 6-Wood,
7-Rubber and leather, 8-Metal, 9-Inorganic waste (coal ash, brick, glass... ),70-Shell,
11- Others such as very small pieces that cannot be classified by visual observation.

d. Each composition (Xi) is weighted and the total weight (X) of all composition will be

calculated. Each physical composition is calculated according to the following formula:

3.3.3 Moisture content

a. Moisture content of each composition is determined individually according to APHA 2540
G (2012).
b. Each composition is cut into pieces of 2 to 3 cm and individually spread in metal container

Center for Environmental Technology and Management —-ETM 12



Report of Phuoc Hiep MSW Results, November 2013

with 20 cm diameter (height of wastes should be less than 10cm in the container if
possible).

c. After that, the wastes are dried at 105 degrees Celsius by conductive heating for 4 to 5
days or until the constant weight obtained.

d. Finally, moisture content of each composition will be calculated according to a
difference between weight of wet sample and dried sample.

3.3.4 VS, ash and gross calorific value

08 combustible samples (food waste, paper, textile, wood, plastic, rubber & leather,
diaper and others) are cut into pieces less than 1cm for analysis of VS and ash content. They
will be combusted at 550 degrees Celsius according to APHA 2540 G (2012).

08 combustible samples (food waste, paper, textile, wood, plastic, rubber & leather,
diaper and others) are cut into pieces less than 1cm and then crushed into pieces smaller than
2mm for analysis of gross calorific value according to TCVN 200-2007 (ISO 1928:1995).

The analytical method of solid waste is presented in Table 7.

Table 7. Analytical method of solid waste

No. | Parameter Analytical method Analytical Instrument
WTB Binder, Germany, Mettler
1 Moisture APHA 2540 G Toledo MS204 balance,
Switzerland
Nabertherm oven, Mettler
2 VS and Ash APHA 2540 G Toledo MS204 balance,
Switzerland
3 Gross calorific value TCVN 200 -2011 (ISO | IKA calorimeter
1928:2009) C 4000

4. ANALYTICAL RESULTS OF PHUOC HIEP MSW

4.1 Information of Phuoc Hiep MSW samples

The Phuoc Hiep MSW samples were taken in two days as follows:

- October 31%, 2013 from 12:00 to 18:30: in rainy season - Sample quantity: 2 samples
- November 1%, 2013 from 16:30 to 22:00: in rainy season - Sample quantity: 2 samples
However, there was no rain at the sampling time on these days.

Specific information of Phuoc Hiep MSW samples is presented in Table 8 below:
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Table 8 Information of Phuoc Hiep MSW samples

. . ... | Quantity of
Samp V‘ehlcl.e . Transport MSW Vehicle | Quantity MSW
registration Time . colour/ of MSW
le No. unit source | analyzed
number Type taken (kg
(kg)
31/11/2013
Public
benefit Blue/
51E-01682 19h25 service Cp Chl Rear load
company of | District refuse
Cu Chi Truck
District
Green/
51C-26104 | 12045 | CITENCO | huDuc | o \ift
District
1 Truck 298 100
Industrial- . Green/
Agricultural | ™| Rear load
STK-0963 | 13h20 | “EUENTHEAL gy REEL 08
Co- District refuse
operative Truck
Industrial- Blue/
5711.8406 13h50 Agricultural | District | Rear load
Co- 11 refuse
operative Truck
Public
benefit Green/
i Hoc Rear load
51C-18567 | 14h20 | >TV°° Mon
company of District refuse
Hoc Mon Truck
District
Public
benefit . Green/
51C-06741 14h55 service Dlitznct Hooklift 312 74
) company of Truck
District 12
Public White/
benefit District | Rear load
51C-01347 | 16h00 | service 1St | ear foa
company of 2 refuse
District 2 Truck
Green/
51C-09852 | 16h35 | CITENCO | 90 Vap | Rear load
District refuse
Truck
01/11/2013
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. ) Quantity] Quantity
Sam V.ehlc‘? . Transport MSW Vehicle of MSW of MSW
ple registration Time . colour/
No number unit source Type taken | analyzed
: Y (kg) | (kg
Public
benefit Green/
51C-16512 16h40 service GQ V.ap Rear load
company of | District refuse
Go Vap Truck
District
%rl?rrllg Green/
51C-09993 17h20 | CITENCO g Hooklift
Transfer
. Truck
station
3 Public 303 64
benefit Green/
51B-02443 17h40 service Th}l Duc Rear load
company of | District refuse
Thu Duc Truck
District
Public Green/
benefit District | Rear load
57K-0902 17h50 service
company of 9 refuse
District 9 Truck
pie o]
service Town White/
62 1-5502 18h " | Rear load
company of | Long
refuse
Duc Hoa An Truck
District Provine
Public
bt | g | O,
51C-26084 18h25 Thanh
company of District refuse
4 Binh Thanh Truck 300.5 64
District
CITENCO — (%rjrrllg Green/
51C-09994 | 19h45 | Factory & | Hooklift
Transfer
No.1 . Truck
station
Tong
CITENCO — Van Green/
51C- 10460 19h40 Factory Tran Hooklift
No.2 Transfer Truck
station
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4.2 Physical composition of Phuoc Hiep MSW

The average percentage of MSW by wet weight and dry weight in Phuoc Hiep landfill is
presented in Figure 6 and 7. The results are summarized as follows:

- Food waste of MSW in Phuoc Hiep landfill is observed with the highest percentage but lower
than the previous value determined. According to food waste data of CENTEMA (2002) and
Phuoc Hiep MSW report in February, 2013, the average percentage of food waste is decreased
from 74.1% to 68.6% and is currently 61.3% by wet weight.

- Plastic has the second highest percentage after food waste. According to plastic data of
CENTEMA (2002), the plastic percentage fluctuates from 5.6% to 7.4% by wet weight. In the
Phuoc Hiep MSW report in February, 2013, the average percentage of plastic was about 16.4%
and is currently 19.6% by wet weight.

- Textile and diaper have the percentage insignificantly higher than the previous value
determined. Particularly, the textile percentage is increased from 5.8% (Phuoc Hiep MSW
Report in February, 2013) to 6.8% (existing value) by wet weight. Textile includes small pieces
of fabric generated mainly from the private companies. The diaper percentage is increased from
3.2% to 4.2% due to convenient and diversified production process.

- Paper, inorganic, others, wood, rubber and leather, shell-bone and metal with rather low
percentage by wet weight is 2.7%, 2.2%, 1.6%, 1%, 0.7%, 0.6% respectively.

M Food waste B Food wiste
e B Tape
B M Thapier

L TR H T Tastic

M lexlile o Tenctile
TV 2 o

e Bibber and leather W Rukheramd leatha

ki Mlieral s M feral

o i i Ty erane

# el Bone diliel] - Bone
L qug 0%

B s Fayy ks Hliers

Figure 7 Average percentage of physicalFigure 8 Average percentage of physical
compositions (% wet weight) in four samples incompositions (% dry weight) in four samples in
October, November 2013. October, November 2013.

- For dry weight percentage, some physical compositions of classified waste namely food waste
and plastic, which are observed with high percentage, are 40.5% and 33.3% respectively.
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- Textile occupies about 8.7% and inorganic matters (glass, coal ash, broken cup, etc.) occupy
about 5.1% by dry weight. Paper, diaper occupies about 4.0% and 3.0% respectively and the
others occupy from 0.1% to 4% by dry weight.

The percentage of each physical composition (% wet weight) of each sample is presented in
Table 9 and Figure 9. Wood, rubber and leather, metal, inorganic matters and shell-bone are
observed with low percentage in each sample and with insignificant fluctuation between 2

samples, between this data and previous data of recently report.

Table 9 Average percentage (by wet weight) of each physical composition in four samples (October,

November 2013)
.. Average percentage (% wet weight
No | Composition Sample 1 %arrl)lple 2 7 éample 3 F S)ample 4
1 Food waste 51.6 66.5 66.1 61.2
2 Paper 4.0 0.7 2.3 3.7
3 Diaper 4.7 4.1 5.1 3.0
4 Plastic 21.9 16.6 20.2 19.6
5 Textile 9.7 7.1 39 6.7
6 Wood 1.0 1.1 0.3 1.7
7 | Rubber and 0.4 1.1 0.8 0.3
leather
8 Metal 0.1 0.1 0.1 -
g | Inorgamc 2.7 2.4 0.9 3.0
matter
10 | Shell - Bone 0.9 0.2 0.3 0.8
11 Others 3.0 0.1 - -
“-“No sample

%

Figure 9 Average percentage (by wet weight) of each physical composition in four samples
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4.3 Moisture content, VS and ash

4.3.1 Moisture content

The moisture content of each sample is presented in Table 10, Figure 10 and 11

Table 10 Moisture content of each physical composition in four samples

Moisture content (%)
No | Composition | Sample | Sample | Sample | Sample | Average .
lp 2p 3p 4p % )g Min Max
1 Food waste 73.1 68.8 78.5 70.4 72.7 68.8 78.5
2 Paper 30.7 46.8 42.4 39.5 39.9 30.7 46.8
3 Diaper 75.4 78.1 67.3 64.1 71.2 64.1 78.1
4 Plastic 28.5 29.8 32.4 28.7 29.9 28.5 32.4
5 Textile 48.3 53.4 41.3 39.1 45.5 39.1 53.4
6 Wood 12.2 15.9 25.4 20.8 18.6 12.2 25.4
7 | Rubberand | g f 43 9.6 1.5 6.0 1.5 9.6
leather
8 Metal 1.7 1.1 1.6 - 1.5 1.1 1.7
g | Inorganic 4.8 4.7 3.1 1.2 3.5 1.2 4.8
matter
10 | Shell - Bone 15.2 13.5 9.3 9.3 11.8 9.3 15.2
11 Others 57.1 1.0 - - 14.5 0.0 57.1

- Food waste has moisture content in range of 68.8% (sample 2) to 78.5% (sample 3) and 72.7%
as average value. The moisture content depends on the composition difference in food waste.

- Similarly, paper has moisture content in range of 30.7% (sample 1) to 46.8% (sample 2) and
39.9% as average value. The moisture content of paper in sample 1 is lower than one in sample
2 because the main compositions of sample 1 namely cartons, cards, newspapers are relative
dry while the main compositions of sample 2 is wet tissue, milk box shot.

- Diaper has moisture content in range of 64.1% - 78.1% because of its absorption to water and
leachate.

- The moisture content is 28% - 32% for plastic, 9.3% - 15.2% for shell-bone; and from 2% to
over 9% for rubber and leather.

- Metal and inorganic matters (brick, coal ash, glass, etc.), which have low moisture content due
to their physical characteristics, are 1.1% - 1.7% and 1.2% - 4.8% respectively.

- The different compositions of others in these samples make the different moisture content.
Specifically, the others of sample 1 is garden waste such as grass, leaves, branches and one of
sample 2 is batteries, so the moisture content is about 57.1% and 1% respectively.
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Figure 10 Moisture content (%) of each Figure 11 Average moisture content of each
physical composition in four samples. physical composition.

4.3.2 VS and Ash

The results of VS and ash of each sample are shown from Figure 12 to Figure 15. Ash content
of metal, inorganic matter and shell is not analyzed and estimated by 100% dry weight.

- The ash content of food waste ranges from 17.7% (sample 1) to 25.6% (sample 4) by dry
weight. In sample 4, the ash content is higher than other samples due to wet food waste attached
with sand.

- The ash content of rubber and leather is 19.5% in average by dry weight. The ash content of
rubber and leather in sample 3 and sample 4, which is significantly different, is 8.3% and 27.3%
by wet weight respectively. The main reason is the difference in their compositions.
Specifically, a soft rubber like a glove is observed in sample 4. On the other hand, a hard rubber
like belts, shoes is observed in sample 3.

- The ash content of paper is approximately 17.6% in average by dry weight. The ash content of
the other compositions is approximately 10% in average including plastic (12.4%), wood
(11%), diaper (10.5%) and textile (9.7%).

Center for Environmental Technology and Management —-ETM 19



Report of Phuoc Hiep MSW Results, November 2013

% %

Figure 12 Ash and VS by dry weight (%) ofeach  Figure 13 Ash and VS by dry weight (%) of each
physical composition in sample 1 physical composition in sample 2

% %

Figure 14 Ash and VS by dry weight (%) of Figure 15 Ash and VS by dry weight (%) of each

each physical composition in sample 3 physical composition in sample 4

The VS and ash content by dry weight and wet weight are presented in Table 11 and Table 12.

Table 11 VS values by dry weight and wet weight of each physical composition in four samples
(October, November 2013)

VS by dry weight (%) VS by wet weight (%)
No | Composition Calculated

Average Min Max Average Min Max
1 | Food waste 77.3 74.4 82.3 12.9 10.9 15.6
2 | Paper 82.4 77.7 85.6 1.4 0.3 2.4
3 | Diaper 89.5 87.3 93.3 1.1 0.8 1.5
4 | Plastic 87.6 84.8 91.8 12.0 10.3 13.3
5 | Textile 90.3 88.5 92.5 3.3 2.0 4.6
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6 | Wood 89.1 79.4 93.9 0.8 0.2 1.3

7 | Rubber and 80.5 727 93.7 0.5 0.3 0.9
leather

8 | Metal 0.0 0.0 0.0 ; ; ;

g |Inorganic 0.0 0.0 0.0 ; ; ;
matter

10 | Shell - Bone 0.0 0.0 0.0 - - -

11 | Others 36.5 0.0 73.0 0.9 0.9 0.9

“-“Not analyzed

Table 12 Ash content by dry weight and wet weight of each physical composition in four samples
(October, November 2013)

. Ash by wet weight (%
No | Composition Ash by dry weight (%) }éalculateg 0
Average Min Max Average Min Max
1 Food waste 22.7 17.7 25.6 3.9 2.5 5.1
2 Paper 17.6 14.4 22.3 0.3 0.1 0.4
3 Diaper 10.5 6.7 12.7 0.1 0.1 0.2
4 Plastic 12.4 8.2 15.2 1.7 1.1 2.4
5 Textile 9.7 7.5 11.5 0.3 0.3 0.4
6 Wood 11.0 6.1 20.6 0.1 0.0 0.2
7 | Rubberand | g 6.3 27.3 0.1 0.0 0.2
leather
8 Metal 100 100 100 0.1 0.1 0.1
g | Inorganic 100 100 100 2.2 0.9 3.0
matter
10 | Shell - Bone 100 100 100 0.5 0.2 0.8
11 Others 63.5 27 100 0.2 0.1 0.3

The average values of ash content and VS by dry weight and wet weight are shown in Figure 16
- Figure 19.

- As shown in Figure 16, the average VS value of 8 out of 11 compositions (excluding metal,
inorganic matter and shell-bone) are high in range of 77.3% — 90.3% and 36.5% for others.

- VS of wood fluctuates considerably from 79.4% (sample 1) to 93.6% (sample 4). In sample 1
there is a part of broken wood desk, very heavy and hard, but in sample 4, there is only
plywood.
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Figure 16 Average value of VS by dry weight of Figure 17 Average value of ash content by dry
each physical composition weight of each physical composition

Figure 18 Average value of VS by wet weight of ~ Figure 19 Average value of ash content by wet
each physical composition weight of each physical composition

4.4 Correlation of moisture content, VS and ash

4.4.1 Correlation of moisture content, VS and ash of each composition by wet weight.

The correlation of moisture content, VS and ash of each composition is shown in Figure 20 -
Figure 23.
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Figure 20 Correlation of moisture content, VS Figure 21 Correlation of moisture content, VS
and ash of each physical composition in sample 1 and ash of each physical composition in sample 2

Figure 22 Correlation of moisture content, VS Figure 23 Correlation of moisture content, VS
and ash of each physical composition in sample 3 and ash of each physical composition in sample 4

As shown in above figures, the correlation of moisture content, VS and ash of each composition
is based on its natural characteristics.

- Food waste has the highest percentage among physical compositions with moisture content of
68.8% -78.5%, VS of 16.6% - 23.5% and ash content of 4.8% - 7.7% by wet weight;

- After that, the second place is plastic with moisture content of 28.5% - 32.4%, VS of 57.9% -
65.5% and ash content of 5.8% - 9.7% by wet weight;

- The moisture content, VS and ash content of diaper is observed about 64.1 % - 78.1%, 19.5%
- 28.9% and 3.4% - 2.4% respectively;

- The moisture and ash content of shell-bone is in range of 9.3% - 15.2% and 84.8% - 90.7%
respectively;
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- The moisture and ash content of metal is in range of 1.1% - 1.6% and 98.3% - 98.9%
respectively. The moisture and ash content of inorganic matter is in range of 1.2% - 4.7%,
95.2% - 98.8% respectively.

4.4.2 Correlation of moisture content, VS and ash of each sample by wet weight

The percentage of moisture, VS and ash by wet weight in original sample is shown under bar
chart in Figure 24 — Figure 27 below. Specifically, the moisture content, VS and ash content of
this sample is in range of 55.1% - 64.7%, 27.9% - 34.6% and 7.4% - 10.3% by wet weight

respectively.

As shown in Figures below, the moisture content, VS and ash values of sample 3 is
significantly different from one of the other samples. Specifically, the moisture content of
sample 1, 2, 4 fluctuates from 55% to 58% while one of sample 3 is approximately 65%.
Furthermore, the ash content is observed with the lowest value of 7% in sample 3 and nearly
10% in the other samples.

Figure 24 Correlation of moisture content, VS Figure 25 Correlation of moisture content, VS
and ash values by wet weight in sample 1 and ash values by wet weight in sample 2
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I
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Figure 26 Correlation of moisture content, VS Figure 27 Correlation moisture content, VS and

and ash values by wet weight in sample 3

ash values by wet weight in sample 4
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4.5 GROSS CALORIFIC VALUE

The gross calorific values of general samples are presented in Table 13, Figure 28 and 29.

Table 13 Gross calorific values by dry weight of each physical composition in four samples (October,
November 2013)

Gross Calorific Value (Cal/g)

No. | Composition Sarrllple Sar;ple Sarglple Sarzlple Average Min Max
1 Food waste 4,222 3,549 4,033 3,656 3,865 3,549 4,222
2 Paper 4,466 4,479 5,156 3,592 4,423 3,592 5,156
3 Diaper 4,889 4,504 4,320 4,616 4,582 4,320 4,889
4 Plastic 7,633 7,930 8,259 8,980 8,201 7,633 8,980
5 Textile 5,301 4,898 4,445 4,985 4,907 4,445 5,301
6 Wood 4,607 4,056 - 3,798 4,154 - 4,607
7 | Rubberand - 7325 | 4,825 . 6,075 . 7,325

leather
8 Metal - - - - - - -
9 Inorganic - - - - - - -
10 | Shell - Bone - - - - - - -
11 Others 3,917 - - - 3,917 3,917 3,917

- Food waste, wood, plastic have a significant fluctuation of gross calorific value. Specifically,
food waste has gross calorific value in range of 3,549 cal/g to over 4,200 cal/g.

- Plastic is observed with the highest gross calorific value ranging from 7,633 cal/g (sample 1)
to 8,980cal/g (sample 4). The plastic in sample 1 is mostly hard plastic, but in sample 4 is color
plastic. The gross calorific value of hard plastic is lower than one of colored plastic bag.

- The gross calorific value of paper, diaper and textile is in range of 3,592 — 5,156 cal/g; 4,320 —
4,889 cal/g; 4,445 to 5,301 Cal/g respectively.

- For others in sample 1 (mainly garden waste including leaves, braches, grass, etc.), the gross
calorific value is 3,917 cal/g.

- As calculated results of HCV and LCV, the HCV and LCV of four samples fluctuates in range
of 1,978 cal/g - 2,318 cal/g and 1,629 cal/g — 2,018 cal/g respectively.
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Figure 28 Average gross calorific value of eac
physical composition

h  Figure 29 Gross calorific values (HCV and LCV)
of four samples
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APPENDIX 1
FORMULA

1. Correlation of moisture, VS and ash by wet weight of each composition:
Moisture content of each composition (%) + Ash (% ww) + Volatile (% ww) =100

(100 - MCEC (95))x ash (% dw)
100

Ash (% ww) =

(100 - MCEC (24))x volatile (34 dw)
100

Volatile (% ww)=

2. Correlation of moisture, VS and ash by wet weight of each sample:

Moisture content (%) + Ash (% ww) + Volatile (% ww) =100

PCEC (%% ww basis)x MCEC (%)
10340

Moisture content (%) =Z

SFEC @9)»ash (%4 d
Ash(% ww) =¥ TEC 1) 1:2 (% dw)

SFEC (% )xwolatile (%5 dw)
100

Volatile(% ww) =X

3. High calorific value — HCV and Low calorific value — LCV of each sample:

Gross Calorific of composition x SFEC (&)
100

HCYV (cal/g) =X

540 x Moisture content (%4}
100

LCYV (cal/g) =HCV (cal/g) —

Conversion formula: 1 cal/g=4.187 J/g

PCEC (%% ww basis)x (100 - MCEC (%))
100

Solid fraction of each composition (%) =X

% Note:

- MCEC: Moisture content of each composition

- PCEC: Physical composition of each composition
- SFEC: Solid fraction of each composition
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APPENDIX 2

FIGURE OF SAMPLING AND CLASSIFICATION MSW AT TRANSFERRING
FLOOR OF PHUOC HIEP LANDFILL
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APPENDIX 3

FIGURE OF MSW SAMPLE BEFORE MOISTURE ANALYSIS
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APPENDIX 4

FIGURE OF MSW SAMPLE AFTER MOISTURE ANALYSIS
(DRIED AT 105°C)
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APENDIX 5

FIGURE OF PHUOC HIEP SAMPLE AFTER ANALYSIS VOLATILE AND ASH
(IGNITED AT 550°C)

Sample 1 Sample 2
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APPENDIX 6- THE RAW DATA

Sample 1
Analyzing result Calculated result
Ash. Gross High Gross Low Gross
No. Composition Bulk Physical Physical Moisture t, Calorifi Moisture Total Toal VS Calorific Calorific
POSIo densit mposition mposition ntent A aloriic ntent Ash o4 Val Val
y | compositio compositio conte 550°C | (Callg) conte s %% Ww) alue alue
(kg/) (% ww) (% dw) (%) (%) % dw) (%) (% ww) (Cal/g) (Cal/g)
(% ww) (% ww)
1 Food waste 51.6 31.2 73.1 17.7 4222 37.7 2.5 11.4 586 382
2 | Paper 4.0 6.2 30.7 14.4 4466 1.2 0.4 2.4 124 117
3 Diaper 4.7 2.6 75.4 12.7 4889 3.5 0.1 1.0 57 37
4 | Plastic 21.9 353 28.5 15.2 7633 6.2 2.4 13.3 1195 1162
5 Textile 9.7 11.3 48.3 8.4 5301 4.7 0.4 4.6 266 241
6 Wood 1.0 2.0 12.2 20.6 4607 0.1 0.2 0.7 40 40
7 Fubber and 0.4 0.8 86 | 269 . . 0.1 0.3 - :
eather
8 Metal 0.33 0.1 0.2 1.7 - - - 0.1 - - -
Inorganic
(Brick,coal
9 ash, broken 2.7 5.8 4.8 - - 0.1 2.6 - - -
cup)
10 | Shell-Bone 0.9 1.7 15.2 - - 0.1 0.8 - - -
Others (garden
11 | waste: grass, 3.0 2.9 57.1 27.0 3917 1.7 0.3 0.9 50 41
branch, leaves)
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Sample 2
Analyzing result Calculated result
Ash. Gross High Gross Low Gross
o Bulk Physical Physical Moisture ’ . Moisture Total Calorific Calorific
No. Composition density | composition composition content at Calorific content Ash Toal VS Value Value
Y p P 550°C | (Cal/g) (% ww)
(kg/l) (% ww) (% dw) (%) @) | (% dw) (%) (% ww) (Cal/g) (Cal/g)
(% ww) (Y% ww)
1 | Food waste 66.5 50.0 68.8 24.6 3549 45.8 5.1 15.6 736 490
2 | Paper 0.7 0.9 46.8 22.3 4479 0.3 0.1 0.3 17 15
3 | Diaper 4.1 2.2 78.1 10.9 4504 3.2 0.1 0.8 40 23
4 | Plastic 16.6 28.1 29.8 12.0 7930 4.9 1.4 10.3 924 897
5 | Textile 7.1 7.9 53.4 11.5 4898 3.8 0.4 2.9 162 142
6 | Wood 1.1 2.2 15.9 9.1 4056 0.2 0.1 0.8 38 37
7 | Rubberand 1.1 2.6 43 | 175 | 7325 - 0.2 0.9 77 77
leather 033
8 | Metal 0.1 0.1 1.1 - - - 0.1 - - -
Inorganic
9 | (Brick,coal ash, 2.4 54 4.7 - - 0.1 2.3 - - -
broken cup)
10 | Shell-Bone 0.2 0.5 13.5 - - - 0.2 - - -
Others (garden
11 | waste: grass, 0.1 0.1 1.0 - - 0.0 0.1 - - -
branch, leaves)

Center for Environmental Technology and Management —-ETM

vii




Report of Phuoc Hiep MSW Results, November 2013

Sample 3
Analyzing result Calculated result
Ash Gross High Gross Low Gross
o Bulk Physical Physical Moisture ’ . Moisture Total Calorific Calorific
No Composition density | composition composition content at Calorific content Ash Toal VS Value Value
Y p P 550°C | (Cal/g) (% ww)
(kg/l) (% ww) (% dw) (%) @) | (% dw) (%) (% ww) (Cal/g) (Cal/g)
(% ww) (Y% ww)
1 | Food waste 66.1 40.2 78.5 23.0 4033 51.9 3.3 10.9 573 293
2 | Paper 2.3 3.8 42.4 16.7 5156 1.0 0.2 1.1 68 63
3 | Diaper 5.1 4.7 67.3 11.6 4320 3.4 0.2 1.5 72 54
4 | Plastic 20.2 38.6 32.4 14.3 8259 6.5 2.0 11.7 1128 1092
5 | Textile 3.9 6.5 41.3 11.5 4445 1.6 0.3 2.0 102 93
6 | Wood 0.3 0.7 25.4 8.0 - 0.1 0.0 0.2 - -
7 | Rubberand 0.8 2 9.6 | 273 | 4825 0.1 0.2 0.5 35 35
leather 035
8 | Metal 0.1 0.1 1.6 - - 0.0 0.1 - - -
Inorganic
9 | (Brick,coal ash, 0.9 2.6 3.1 - - 0.0 0.9 - - -
broken cup)
10 | Shell-Bone 0.3 0.8 9.3 - - 0.0 0.3 - - -
Others (garden
11 | waste: grass, - - - - - - - - - -
branch, leaves)
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Sample 4
Analyzing result Calculated result
Ash. Gross High Gross Low Gross
o Bulk Physical Physical Moisture i . Moisture Total Calorific Calorific
No. Composition . oes oo at Calorific Toal VS
density | composition | composition | content 550°C | (Calig) content Ash (% ww) Value Value
(kg/h) (% ww) (% dw) (%) (%) (% dw) (%) (% ww) (Cal/g) (Cal/g)
(Y% ww) (% ww)
1 | Food waste 61.2 40.4 70.4 25.6 3656 43.1 4.6 13.5 662 430
2 | Paper 3.7 5.0 39.5 17.0 3592 1.5 0.4 1.9 80 73
3 | Diaper 3.0 2.5 64.1 6.7 4616 1.9 0.1 1.0 50 39
4 | Plastic 19.6 31.2 28.7 8.2 8980 5.6 1.1 12.8 1255 1225
5 | Textile 6.7 9.1 39.1 7.5 4985 2.6 0.3 3.8 203 189
6 | Wood 1.7 3.0 20.8 6.1 3798 0.4 0.1 1.3 51 49
7 | Rubberand 0.3 0.6 15 | 63 - 0.0 0.0 0.3 - -
leather
8 | Metal - - - - - - - - - -
Inorganic 0.31
(Brick,coal
9 ash. broken 3.0 6.7 1.2 - - 0.0 3.0 - - -
cup)
10 | Shell-Bone 0.8 1.5 9.3 - - 0.1 0.7 - - -
Others
(garden
11 | waste: grass, - - - - - - - - - -
branch,
leaves)
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CALCULATED SAMPLE RESULT OF MOISTURE, ASH, GROSS CALORIFIC, HIGH GROSS CALORIFIC AND LOW

GROSS CALORIFIC
No.Sample 1 2 3 4
Total Moisture 55.6 58.4 64.7 55.2
Total Ash (Y%oww) 9.9 10.0 7.4 10.3
Total VS (Y%oww) 34.6 31.6 28.0 34.5
High Gross Calorific 2318 2018 2318 2018
Low Gross Calorific 1994 1679 1994 1679
. Total moisture ( %) Total Ash (Yoww) Total VS (%%oww)
No Composition 1 5 3 4 1 2 3 4 1 ) 3 4
1 Food waste 37.7 45.8 51.9 43.1 2.5 5.1 3.3 4.6 11.4 15.6 10.9 13.5
2 Paper 1.2 0.3 1.0 1.5 0.4 0.1 0.2 0.4 2.4 0.3 1.1 1.9
3 Diaper 3.5 3.2 3.4 1.9 0.1 0.1 0.2 0.1 1.0 0.8 1.5 1.0
4 Plastic 6.2 4.9 6.5 5.6 2.4 1.4 2.0 1.1 13.3 10.3 11.7 12.8
5 Textile 4.7 3.8 1.6 2.6 0.4 0.4 0.3 0.3 4.6 2.9 2.0 3.8
6 Wood 0.1 0.2 0.1 0.4 0.2 0.1 0.0 0.1 0.7 0.8 0.2 1.3
7 | Rubber and leather | 0.0 0.0 0.1 0.0 0.1 0.2 0.2 0.0 0.3 0.9 0.5 0.3
8 Metal 0.0 0.0 0.0 - 0.1 0.1 0.1 - - - - -
9 Inorganic 0.1 0.1 0.0 0.0 2.6 2.3 0.9 3.0 - - - -
10 Shell - Bone 0.1 0.0 0.0 0.1 0.8 0.2 0.3 0.7 - - - -
11 Others 1.7 0.0 0.0 - 0.3 0.1 - - 0.9 - - -
Total 55.6 58.4 64.7 55.2 9.9 10.0 7.4 10.3 34.6 31.6 28.0 34.5
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APPENDIX 7

DIAGRAM OF PHUOC HIEP LANDFILL
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1. GENERAL INFORMATION

1.1 Project title: “Solid Waste Separation at Sources Pilot Program” - The 2™

composition analysis of household waste in the model areas of source separation in Ho
Chi Minh City.

1.2 Objective

To identify the quantity and quality of separated household waste in the model area of
pilot study on source separation in district 1, Ho Chi Minh City.

1.3 Implementing Agencies
1.3.1 Physical composition analysis

The Department of Natural Resources and Environment (DONRE), Ho Chi Minh City
implements the pilot study on source separation on 86 households in District 1 after
training to separate including food waste and other waste for identifying the quality and
quantity of household waste before starting the source separation, method as follows:

- To distribute designated plastic bags for sampling wastes to all households in the
pilot areas;

- To sample and transport household waste in the pilot areas to Tong Van Tran
transfer station in district 11;

- To sort the sampled waste into several categories per each household and weight
the sorted waste at Tong Van Tran transfer station in district 11.

1.3.2 Proximate composition analysis
Center for Environmental Technology and Management — ETM Center conducts
proximate composition (moisture, volatile, ash content and gross calorific value of
sampled household waste in the model areas which aim to make clear the current waste
quality and quantity), method as follows:

- To sample the waste after physical composition analysis;

- To analyze proximate composition (moisture, volatile, ash content and gross

calorific value).

1.4 Schedule of the 2" composition analysis

The schedule of the 2™ composition analysis is shown in Table 1.
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Table 1 The schedule of the 2™ composition analysis

Day DONRE ETM
17 December | 15:00 Preparation by students at
(Tue) DONRE
18 December | 17:00 Distributing plastic bags
(Wed)
19 December | 16:00 Sampling waste
(Thu) 17:30 Physical composition analysis
20 December | 16:00 Sampling waste 19:00 Sampling waste-
(Fri) 17:30 Physical composition analysis Sample 1
21 December | 16:00 Sampling waste
(Sat) 17:30 Physical composition analysis
22 December | 16:00 Sampling waste 19:00 Sampling waste —
(Sun) 17:30 Physical composition analysis Sample 2
23 December | 16:00 Sampling waste
(Mon) 17:30 Physical composition analysis
24 December | 16:00 Sampling waste 19:00 Sampling waste —
(Tue) 17:30 Physical composition analysis Sample 3
25 December | 16:00 Sampling waste
(Wed) 17:30 Physical composition analysis
26 December | 16:00 Sampling waste 19:00 Sampling waste —
(Thu) 17:30 Physical composition analysis Sample 4

2. ANALYTICAL PLAN AND METHOD

2.1 Analytical plan

Household waste has been classified from 14 categories and the parameter analysis of
each category is shown in Table 2.

Table 2 Analytical plan of 14 categories of District 1 household waste in December 2013

No. Categories Moisture Volatile = Gross calorific value
1  Food o o o
Shell — bone (also including durian skin,
2 coconut shell, corn cores, egg shells, o o o
mango seed, etc.)
3 | Paper o o o)
4  Plastic o o o
5  Diaper o o o
6  Textiles o o o
7  Garden waste (green leaves, flower, etc.) @ o o
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No. Categories Moisture Volatile Gross calorific value
9 | Rubber and leather o o o
10  Glass o X X
11 | Metal o X X
12 = Ceramics o X X
13  Coalash o X X
Others (soil, sand, hair, cigarette butts,
14 o o o
sawdust etc.)
Note: o - analyze

X — not analyze

2.2 Analytical method

Household waste has been classified from 14 categories and contained in 80-liter bin.
After that, ETM take these sorted categories for proximate composition analysis as

following:
2.2.1 Sampling method for proximate composition analysis

a. All of sorted waste after physical composition analysis is mixed
manually per each category using a shovel so that it becomes as
homogeneous as possible.

b. The volume of waste is reduced with a quartering method until the
sample gets about 25 kg.

c. The mixed sample 1is then cut into pieces wusing shovels and
scissors so that the size of a piece would smaller than 15c¢m long.

d. The volume of waste is again reduced with a quartering method
until the sample gets about 5-10kg for food waste and 5 kg plastic and sorted
category is smaller than 2kg, collect all; higher than 2kg, collect about 2-5 kg.

2.2.2 Analytical method

Analysis of moisture content

a.

Moisture content of each composition is measured individually according to APHA
2540 G (2012).

All of the waste for each composition is cut into pieces of 2 to 3 cm’ and
individually spread out in a metal container (the height of the waste in the container

should be less than 10cm if possible).

Then the waste in the container is dried by conductive heating. Heating temperature
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is set to 105 degrees Celsius. Heating will continue for 4 to 5 days or until the
sample weight reaches a point where it will no longer change.

d. Moisture content of each component is calculated by the difference between the
weight of the wet sample and the weight of the dried sample.

Analysis of VS, Ash content and Gross Calorific value

VS, ash content and gross calorific value analysis are conducted using the dried residue
from moisture analysis.

10 combustible samples (food, shell-bone, paper, plastic, diaper, textile, wood, flower
and garden, rubber and leather, others) are cut into pieces less than lcm for analysis of
Volatile and Ash content. The sample will be combusted at 550 degrees Celsius based on
reference APHA 2540 G (2012).

10 combustible samples (food, other food, paper, plastic, diaper, textiles, wood, flower
and garden, rubber and leather, others) are cut into pieces less than Icm. Then, the
obtained samples are crushed into pieces so that the size of a piece would smaller than
2mm for analysis of gross calorific value based on reference TCVN 200-2011 (ISO
1928:2009).

The analytical method for all parameters of household waste is presented in Table 3.

Table 3 Analytical method of district 1 household waste in December 2013

No. | Parameter Analytical method Analytical Instrument
) WTB Binder, Germany, Mettler Toledo
1 Moisture APHA 2540 G MS204 balance, Switzerland

Nabertherm oven, Mettler Toledo MS204

2 Volatile and Ash APHA 2540 G balance, Switzerland

3 G lorif | TCVN 200 -2011 IKA calorimeter
ross caloTthie Valie | (150 1928:2009) C 4000

3. ANALYTICAL RESULTS
3.1 Information of household waste
District 1 household waste is sorted into 14 types, then separately stored in 80-liter bins.

After that, each type is weighed by ETM. The information of District 1 household waste
in December 2013 is presented in Table 4.
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Table 4 Information of District 1 household waste in December 2013
Weight (g)
20 December 22 December
Composition Initial o wezt e ight Analyzing | Initial o w?t we ight Analyzing
sample of initial sample sample of initial sample
sample sample
® (%) (® (® (%) (®
Food waste 107,500 51.0 12,000 72,000 54.2 12,000
Shell — Bone 41,600 19.7 8,400 9,000 6.8 3,600
Paper 11,000 5.2 2,000 12,000 9.0 2,100
Plastic 20,400 9.7 4,000 14,700 11.1 3,900
Diaper 5,400 2.6 1,600 4,500 3.4 1,000
Textile 2,500 1.2 2,500 1,000 0.8 1,000
Flower and 5,500 2.6 2,650 8,000 3,500
garden 6.0
Wood 400 0.2 400 700 0.5 700
Rullégteﬁ;“d 750 0.4 750 600 0.5 600
Glass 8,400 4.0 1,500 2,200 1.7 2,200
Metal 700 0.3 700 800 0.6 800
Ceramic 1,000 0.5 1,000 - - -
Coal ash 300 0.1 300 400 0.3 400
Others 5,300 2.5 5,300 7,000 5.3 7,000
Total 210,750 100.0 43,100 132,900 100.0 38,800
Weight (g)
24 December 26 December
Composition Initial % W‘ft we ight Analyzing Initial % w?t we ight Analyzing
sample of initial sample sample of initial sample
sample sample
(®) (%) (®) (®) (%) (®)
Food waste 90,000 48.7 7,500 87,000 48.7 8,500
Shell — Bone 35,400 19.2 4,300 39,000 21.8 5,000
Paper 9,600 5.2 2,500 10,800 6.0 2,300
Plastic 20,000 10.8 5,000 16,200 9.1 3,300
Diaper 7,000 3.8 1,400 6,200 3.5 2,000
Textile 4,100 2.2 4,100 1,800 1.0 1,800
Flower and 9,500 5.1 2,500 5,000 2.8 2,200
garden
Wood 600 0.3 600 400 0.2 400
Rubber and 50 0.0 50 1,500 0.8 1,500
leather
Glass 3,200 1.7 3,200 1,500 0.8 1,500
Metal 1,000 0.5 1,000 900 0.5 900
Ceramic 200 0.1 200 700 0.4 700
Coal ash 100 0.1 100 5,000 2.8 5,000
Others 3,900 2.1 3,900 2,600 1.5 2,600
Total 184,650 100.0 36,350 178,600 100.0 37,700
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3.2 Physical composition

The results of average percentage (by wet weight and dry weight) of each composition of
household waste are shown in Figure 1a and 1b.
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Figure 1la Average percentage of physical  Figure 1b Average percentage of physical
compositions (% wet weight) in four samples in ~ compositions (% dry weight) in four samples in
December, 2013 December, 2013

As above figures, food waste in district 1 household waste has the highest percentage of
50.7% (% ww) that is higher than Binh Thanh district household waste but lower than
Phuoc Hiep landfill. According to Binh Thanh district household waste report (July,
2013) and Phuoc Hiep MSW report (December, 2013), the average percentage of food
waste in these two places was 45.3% and 61.3%, respectively.

The shell-bone like shell, bone, eggshell, coconut shell, fruit seed, etc. has the second
high percentage of about 16.9% (% ww) that is higher than Binh Thanh district
household waste (11.8%). Otherwise, flower and garden; and other compositions in
district 1 household waste have their percentages that are lower than Binh Thanh district.
Particularly, there are 4.2% and 2.9% for district 1 household waste; 10.8% and 5.0% for
Binh Thanh district household waste.

Plastic, glass, metal, coal ash, etc. in district 1 and Binh Thanh district household wastes
have insignificantly percentage fluctuation. Particularly, the average percentage (by wet
weight) of these compositions is 10.2% for plastic, 6.4% for paper, 3.3% for diaper and
2% for glass. The average percentage (by wet weight) of textile, coal ash and metal is
1.3%, 0.8% and 0.5%, respectively. The average percentage (by wet weight) of ceramic
and wood is equivalent, occupied about 0.3%.

The percentage by dry weight showed that among separated waste compositions, shell-
bone and food waste occupied mostly with their high percentages namely 27.5% and
21.6%, respectively.
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- In addition, there are 18.9% for plastic and 11.1% for paper by dry weight. The average

percentage of glass and others is 4.8% and 4.2%, respectively. Another compositions

have the average percentage in range of 0.6% - 2.6% by dry weight.

The result of the average percentage of each physical composition (% wet weight) of

each sample is presented in Table 5.

Table 5 Average percentage of each physical composition by wet weight in four samples

(December, 2013)

No. Composition sample 1 sample 2 sample 3 sample 4
1 Food waste 51.0 54.2 48.7 48.7
2 Shell — Bone 19.7 6.8 19.2 21.8
3 Paper 5.2 9.0 5.2 6.1
4 Plastic 9.7 11.1 10.8 9.1
5 Diaper 2.6 34 3.8 3.5
6 Textile 1.2 0.7 2.2 1.0
7 Flower and garden 2.6 6.0 5.2 2.8
8 Wood 0.2 0.5 0.3 0.2
9 Rubber and leather 0.4 04 0.0 0.8
10 Glass 4.0 1.7 1.7 0.8
11 Metal 0.3 0.6 0.6 0.5
12 Ceramic 0.5 - 0.1 0.4
13 Coal ash 0.1 0.3 0.1 2.8
14 Others 2.5 53 2.1 1.5

“-“No sample

3.3 Moisture, VS and ash

3.3.1 Moisture

According to moisture content of each physical composition in each sample presented in
Table 6, the fluctuation of moisture content of each composition is shown in Figure 2a,

2b.

Table 6 Moisture content of each composition in four samples

No Composition Moisture content (%)

' Sample 1 | Sample2 | Sample3 | Sample4 | Average Min Max
1 Food waste 79.8 81.8 87.4 82.8 83.0 79.8 87.4
2 Shell — Bone 29.3 28.3 27.9 46.0 32.9 27.9 46.0
3 Paper 29.0 34.2 27.7 26.4 29.3 26.4 34.2
4 Plastic 25.5 24.9 24.8 28.4 25.9 24.8 28.4
5 Diaper 67.8 62.8 67.4 79.2 69.3 62.8 79.2
6 Textile 49.0 52.7 56.3 46.5 51.1 46.5 56.3
7 | Flowerand 74.8 78.7 77.2 72.6 75.8 726 | 787
garden

8 Wood 26.4 14 26.6 22.7 22.4 14.0 26.6
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9 Rubber and 8.3 8.9 4.1 75 7.2 4.1 8.9
leather

10 Glass 3.1 2.6 93 2.4 4.4 2.4 93

11 Metal 5.0 4.1 3.1 3.7 4.0 3.1 5.0

12 Ceramic 2.9 ; 23 22 2.5 22 2.9

13 Coal ash 38.9 322 30.7 9.4 263 9.4 38.9

14 Others 43.4 41.7 433 383 41.7 38.3 434

As data presented in Table 6, some compositions have high moisture content as follows:

Food waste: the moisture content of food waste is observed about 79.8% (sample 1),
87.4% (sample 3) and so its average value is 83.0%. The moisture content depends on
composition difference of food waste. The food waste has high moisture content due to
organic compositions contained such as leftovers, vegetable, and fruit with high moisture
content.

Garden waste such as green leaves, flower is also considered as high-moisture-content
compositions, in range of 72.6%-78.7%.

Diaper: the moisture content of diaper in household waste ranges from 62.8% to 79.2%
and 69.3% as average value. It is lightly higher than moisture content values of Binh
Thanh district household waste (63.2%).

Textile: the moisture content of textile in household waste ranges from 46.5% to 56.3%
and 51.1% as average value.

The moisture content of shell-bone (other food) fluctuates from 27.9% (sample 3) to
46.0% (sample 4) and 32.9% as average value. The snail shell has the highest moisture
percentage and it is resulted from snail restaurants in sampling area.

The moisture content of coal ash is rather high in range of 30.7% - 38.9% in sample 1, 2
and 3 but is very low in sample 4 (9.4%). In sample 4, coal ash composition is husk
firewood and the others are charcoal and coal slag.

The moisture content of some other compositions is very low. Particularly, there is 3.1%

— 5.0% for metal, 2.4% — 9.3% for glass, and 2.2 — 2.9% for ceramic because they are
non-absorbing materials.
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Figure 2b Average moisture content of district 1

Figure 2a Moisture content (%) of district 1 -
household waste compositions

household waste compositions in four samples

3.2 VS and ash

The results of VS and ash content of each sample are shown in Figure 3a, b, ¢ and d. In
which, the ash content of some compositions namely metal, glass, ceramic and coal ash is
not analyzed and estimated 100% by dry weight.

VS (by dry weight) of wood, plastic, textile, diaper and paper and food waste is observed
with high percentage. In which, VS of wood, plastic and textile is over 90% by dry
weight; and diaper, paper and food waste is over 80% by dry weight.

VS of shell-bone (other food) and others is lower. Average VS value of shell-bone and
other compositions is approximately 21.5% and 19.6% by dry weight, respectively.

Figure 3a Ash and VS (% dry weight) of sample  Figure 3b Ash and VS (% dry weight) of sample
1, 20 December, 2013 2, 22 December, 2013
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Figure 3c Ash and VS (% dry weight) of sample 3, Figure 3d Ash and VS (% dry weight) of sample 4,
24 December, 2013 26 December, 2013

3.4 Correlation of moisture content, VS and ash

3.4.1 Correlation of moisture content, VS and ash of each composition by wet
weight.

Correlation of moisture content, VS and ash (% wet weight) in household waste samples
is shown in Figure 4a, b, ¢, d.

Figure 4a Correlation of moisture content, VS Figure 4b Correlation of moisture content, VS
and ash (% wet weight) of each composition in and ash (% wet weight) of each composition in
sample 1 sample 2
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Figure 4c Correlation of moisture content, VS Figure 4d Correlation of moisture content, VS
and ash (% wet weight) of each composition in and ash (% wet weight) of each composition in
sample 3 sample 4

According to these figures, the correlation of moisture content, ash and VS in each
composition is based on natural characteristics by itself.

The physical compositions of food waste have the highest percentage namely moisture
content of 79.8% -87.4%, VS of 10.1% - 15.2% and ash content of 2.5% - 5.0% by wet
weight.

The second high percentage is flower and garden namely moisture content of 72.6% -
78.7%, VS of 18.8% - 21.7% and ash content of 2.5% - 6.7% by wet weight.

Moisture content, VS and ash content of diaper is 62.8 % - 79.2%, 18.2% - 33.1% and
2.6% - 6.5% by wet weight, respectively. One of textile is 49.0 % - 56.3%, 40.7% -
49.1% and 3.0% - 4.7%, respectively.

Ash content of ceramic, coal ash and metal is very high in range of 90.7% - 97.8% by wet
weight.

3.4.2 Correlation of moisture content, VS and ash of each sample by wet weight

The correlation of moisture content, VS and ash content of each composition is shown
Figure 5a, b, ¢ and d. The percentage of moisture content, VS and ash content by wet
weight in original sample is shown under horizontal bar chart.

The result of four samples are observed with 56.1% - 61.8% for moisture content, 21.7%
- 25.4% for VS and 12.8% - 20.6% for ash content (by wet weight).

The results of moisture, ash content and VS of District 1 household waste samples in
December 2013 are presented in Table 7.
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Table 7 Moisture, ash content and VS values of District 1 household waste sample in
December, 2013

Parameter Average value Min Max
Moisture (%) 59.9 56.1 61.8
Ash (%) 16.8 12.8 20.6
Volatile (%) 23.3 21.7 25.4

The average moisture content of District 1 household waste sample in December 2013
(59.9%) is lower than one of MSW of Binh Thanh district household waste sample in
July, 2013 (62.0%). However, the average ash content of District 1 household waste
samples (16.8%) is higher than one of Binh Thanh district household waste sample
(13.8%).

Figure Sa Correlation of moisture content, VS Figure Sb Correlajcion _Of moisture content, VS
and ash by wet weight in sample 1 and ash by wet weight in sample 2

Figure 5S¢ Correlation of moisture, VS and ash Figure 5d Correlation of moisture, VS and ash
by wet weight in sample 3 by wet weight in sample 4

3.5 Gross calorific value
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The gross calorific values of household waste in four samples taken on 20", 22", 24™ and
26" December, 2013 are shown in Table 8, Figure 6a and 6b.

Table 8 Gross calorific values by dry weight of four samples (December, 2013)

Gross calorific value (Cal/g)

No. | Composition Sarrllple Sargple Sarglple Sarzlple Average | Min Max
1 Food waste | 3,958 4,643 3,654 4,680 4,234 | 3,654 | 4,680
2 | Shell - Bone | 1,280 1,199 579 588 912 579 | 1,280
3 Paper 3,767 3,428 3,499 3,645 3,585 | 3,428 | 3,767
4 Plastic 9,473 9,019 8,273 8,309 8,769 | 8,273 | 9,473
5 Diaper 5,546 5,233 5,111 5,860 5,675 | 5,111 | 5,860
6 Textile 4,262 4,717 5,139 4,809 5,352 | 4,262 | 5,139
7 | Flowerand |y o751 3501 | 4444 | 4307 | 4132 | 3,501 | 4,444

garden
8 Wood 3,953 4,262 4,293 4,313 4,205 | 3,953 | 4,313
g | Rubberand | ¢ o7 | 5401 . 6,752 | 6,277 | 5401 | 6,752
leather
10 Glass - - - - - - -
11 Metal - - - - - - -
12 Ceramic - - - - - - -
13 Coal ash - - - - - - -
14 Others 596 376 318 1601 723 318 1,601

Among these compositions of household waste, plastic has the highest gross calorific
value of 8,769 Cal/g.

Rubber & leather, diaper and textile has average gross calorific value in range of 5,352 —
6,277 cal/g.

Some compositions with lower gross calorific values from 3,500 to over 4,200cal/g
include food waste (4,234 Cal/g), wood (4,205 Cal/g), flower and garden (4,132 Cal/g)
and paper (3,585Cal/g).

Others (soil, sand, rock, etc.) and shell-bone (shell, snail shell, egg shell, etc.) have the
lowest gross calorific value. The average gross calorific value of shell-bone and others is
912 and 723 Cal/g, respectively.

The estimated high gross calorific and low calorific values of four samples fluctuate from
1,287 Cal/g to 1,648 Cal/g and from 958 Cal/g to 1,315 Cal/g, respectively.

Therefore, if the low calorific value H; > 800 Kcal/kg, can be applied range of

incineration and if H; > 1,500 Kcal/Kg, can be applied range of incineration with energy
recovery; these household waste can be applied incineration treatment.
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Therefore, if the sample has low gross calorific value of H; > 800 Kcal/Kg, it can be
applied for incineration. If the sample has gross calorific value of H; > 1,500 Kcal/Kg, it
can be applied for incineration with energy recovery. Therefore, these household wastes
can be applied for incineration treatment.

Figure 6a Average gross calorific value of Figure 6b Average gross calorific value of
each composition four samples
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Analytical result



Sample 1 (20.12.2013)

The raw results

content ¢ | A Vs Gross
No Composition 0 at 550°C o Calorific
1 %) Ce) (Callg)
(%)
1 Food waste 79.8 24.6 75.4 3958
Shell — Bone (snail shells, bones,
2 | corn cores, coconut shells, egg 29.3 78.3 21.7 1280
shells...)
3 | Paper 29.0 16.1 83.9 3767
4 | Plastic 25.5 5.0 95.0 9473
S | Diaper 67.8 11.2 88.8 5546
6 | Textile 49.0 9.2 90.8 4262
7 | Flower and garden 74.8 13.6 86.4 4275
8 | Wood 26.4 4.0 96.0 3953
9 | Rubber and leather 8.3 26.8 73.2 6678
10 | Glass 3.1 - - -
11 | Metal 5.0 - - -
12 | Ceramic 2.9 - - -
13 | Coal ash 38.9 - - -
14 Others (s'oil, sawdust, cigarette 43 4 R1.9 181 596
butts, hair)
SMEWW SMEWW SMEWW TCVN
Measuring/analyzing method 2540 G 2540 G 2540 G 200:2011
(2012) (2012) (2012)
The other calculated results
Physpa.l Proximate composition
No Category PR on Moisture | Volatile Ash HHV LHV
Wet (%) | Dy 0) | oi00y | (ww) | (%ww) | (Callg) | (Callg)
1 Food waste 51.0 23.5 79.8 15.2 5.0 408 188
2 Shell — Bone 19.7 31.8 29.3 15.3 554 178 147
3 Paper 5.2 8.4 29.0 59.6 11.4 139 131
4 Plastic 9.7 16.4 25.5 70.8 3.7 685 671
5 Diaper 2.6 1.9 67.8 28.6 3.6 46 37
6 Textile 1.2 1.4 49.0 46.3 4.7 26 23
7 Flower and garden 2.6 1.5 74.8 21.8 34 28 18
8 Wood 0.2 0.3 26.4 70.7 2.9 6 6
9 Rubber and leather 0.4 0.8 8.3 67.1 24.6 25 24
10 | Glass 4.0 8.8 3.1 0.0 96.9 - -
11 | Metal 0.3 0.7 5.0 0.0 95.0 - -
12 | Ceramic 0.5 1.1 2.9 0.0 97.1 - -
13 | Coal ash 0.1 0.2 38.9 0.0 61.1 - -
14 | Others 2.5 32 434 10.2 46.4 8 3
Total 100.0 100.0 1549 1248
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Sample 2 (22.12.2013)

The raw results

Moisture Ash, Gross
No Composition conteI:t, at at 550°C ‘OIS Calorific
15°c (%) Ce) (Callg)
(%)
1 | Food waste 81.8 20 80.0 4643
Shell — Bone (snail shells, bones,
2 | corn cores, coconut shells, egg 28.3 82.5 17.5 1199
shells...)
3 | Paper 34.2 10.5 89.5 3428
4 | Plastic 24.9 9 91.0 9019
5 | Diaper 62.8 11.1 88.9 5233
6 | Textile 52.7 9.6 90.4 4717
7 | Flower garden 78.7 11.7 88.3 3501
8 | Wood 14 8.5 91.5 4262
9 | Rubber and leather 8.9 259 74.1 5401
10 | Glass 2.6 - - -
11 | Metal 4.1 - - -
12 | Ceramic - - - -
13 | Coal ash 32.2 - - -
14 }(I)Jilgrs (sawdust, cigarette butts, 41.7 832 16.8 376
SMEWW SMEWW SMEWW TCVN
Measuring/analyzing method 2540 G 2540 G 2540 G 200:2011
(2012) (2012) (2012) :
The other calculated results
Physpa.l Proximate composition
No Category e Moisture | Volatile Ash HHV LHV
Wet (%) | Dry () | opww) | (%ww) | (%ww) | (Callg) | (Callg)
1 Food waste 54.2 25.8 81.8 14.6 3.6 458 219
2 Shell — Bone 6.8 12.7 28.3 12.5 59.2 59 48
3 Paper 9 15.6 34.2 58.9 6.9 203 186
4 Plastic 11.1 21.8 24.9 68.3 6.8 752 737
5 Diaper 34 33 62.8 33.1 4.1 66 55
6 Textile 0.7 0.9 52.7 42.8 4.5 16 14
7 Flower and garden 6 34 78.7 18.8 2.5 45 19
8 Wood 0.5 1.2 14 78.7 7.3 18 18
9 Rubber and leather 04 1.1 8.9 67.5 23.6 20 20
10 | Glass 1.7 42 2.6 0.0 97.4 - -
11 | Metal 0.6 1.5 4.1 0.0 95.9 - -
12 | Ceramic - - - - - - -
13 | Coal ash 0.3 0.5 32.2 0.0 67.8 - -
14 | Others 5.3 8 41.7 9.8 48.5 12 0
Total 100.0 100.0 1649 1316
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Sample 3 (24.12.2013)

The raw results

No Composition 0p at 550°C o Calorific
A %) 0 (Cal/g)
(%)
1 Food waste 87.4 19.9 80.1 3654
Shell — Bone (snail shells,
2 bones, corn cores, coconut 27.9 80.2 19.8 579
shells, egg shells...)
3 Paper 27.7 17.2 82.8 3499
4 Plastic 24.8 6.7 93.3 8273
5 Diaper 67.4 19.9 80.1 5111
6 Textile 56.3 6.9 93.1 5139
7 Flower and garden 77.2 12 88.0 4444
8 Wood 26.6 5.4 94.6 4293
9 Rubber and leather 4.1 18.9 81.1 -
10 Glass 9.3 - - -
11 Metal 3.1 - - -
12 Ceramic 2.3 - - -
13 Coal ash 30.7 - - -3
14 Others (soil, sawdust, hair) 43.3 78.3 21.7 318
SMEWW SMEWW SMEWW TCVN
Measuring/analyzing method 2540 G 2540 G 2540 G 200:2011
(2012) (2012) (2012) ’
The other calculated results
Physpa.l Proximate composition
No Category FOmDROn Moisture | Volatile Ash HCV LCV
Wet O0) | Py O | opww) | (%ww) | (%oww) | (Callg) | (Callg)
1 Food waste 48.7 15.7 87.4 10.1 2.5 224 -6
2 Shell — Bone 19.2 35.5 27.9 14.3 57.8 80 51.2
3 Paper 5.2 9.7 27.7 59.9 12.4 132 124
4 Plastic 10.8 20.9 24.8 70.2 5.0 672 657
5 Diaper 3.8 3.2 67.4 26.1 6.5 63 50
6 Textile 2.2 2.5 56.3 40.7 3.0 49 43
7 | Flower and garden 5.2 3 77.2 20.1 2.7 53 31
8 Wood 0.3 0.6 26.6 69.4 4.0 10 9
9 | Rubber and leather 0 0.1 4.1 77.8 18.1 - -
10 Glass 1.7 4 9.3 0.0 90.7 - -
11 Metal 0.6 1.3 3.1 0.0 96.9 - -
12 Ceramic 0.1 0.3 2.3 0.0 97.7 - -
13 Coal ash 0.1 0.1 30.7 0.0 69.3 - -
14 Others 2.1 3.1 433 12.3 44 .4 4 -1
Total 100.0 100.0 1287 958
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The raw results

Sample 4 (26.12.2013)

content.ac | A vs Gross
No Composition op at 550°C o Calorific
195 ¢ %) %) (Callg)
(%)
1 | Food waste 82.8 14.5 85.5 4680
Shell — Bone (snail shells,
2 | bones, corn cores, coconut 46 72.9 27.1
shells, egg shells...) 588
3 | Paper 26.4 18.4 81.6 3645
4 | Plastic 28.4 6.1 93.9 8309
5 | Diaper 79.2 12.6 87.4 5860
6 | Textile 46.5 8.3 91.7 4809
7 | Flower and garden 72.6 24.6 75.4 4307
8 | Wood 22.7 12.6 87.4 4313
9 | Rubber and leather 7.5 18.8 81.2 6752
10 | Glass 2.4 - - -
11 | Metal 3.7 - - -
12 | Ceramic 2.2 - - -
13 | Coal ash 9.4 - - -
14 chers (soil, cigarette butts, foot 383 734 216 1601
incenses)
SMEWW SMEWW SMEWW TCVN
Measuring/analyzing method 2540 G 2540 G 2540 G 200:2011
(2012) (2012) (2012)
The other calculated results
Physpa.l Proximate composition
No Category comboston Moisture | Volatile Ash HCV LCV
Wet O | Py 09 | woww) | (%ww) | (oww) | (Callg) | (Callg)
1 Food waste 48.7 21.3 82.8 14.7 2.5 392 174
2 Shell — Bone 21.8 30.1 46 14.6 39.4 69 15
3 Paper 6.1 11.3 26.4 60.1 13.5 164 155
4 Plastic 9.1 16.6 28.4 67.2 4.4 541 527
5 Diaper 3.5 1.8 79.2 18.2 2.6 43 28
6 Textile 1 1.4 46.5 49.1 4.4 26 23
7 Flower and garden 2.8 2 72.6 20.7 6.7 33 22
8 Wood 0.2 0.4 22.7 67.6 9.7 7 6
9 Rubber and leather 0.8 2 7.5 75.1 17.4 50 50
10 | Glass 0.8 2.1 2.4 0.0 97.6 - -
11 | Metal 0.5 1.2 3.7 0.0 96.3 - -
12 | Ceramic 0.4 1 2.2 0.0 97.8 - -
13 | Coal ash 2.8 6.5 9.4 0.0 90.6 - -
14 | Others 1.5 2.3 38.3 13.3 48.4 15 12
Total 100.0 100.0 1340 1012




APPENDIX 2

Formula



1. Correlation of moisture, VS and ash by wet weight of each composition:
Moisture content of each composition (%) + Ash (% ww) + Volatile (% ww) =100

(100 - MCEC (35))x ash (9% dw)
100

Ash (% ww) =

(100 - MCEC (85))x volatile (35 dw)
100

Volatile (% ww)=

2. Correlation of moisture, VS and ash by wet weight of each sample:

Moisture content (%) + Ash (% ww) + Volatile (% ww) =100

PLCEC (%5 ww basis)x MCEC (%)
100

Moisture content (%) =%

SFEC (%)xash (%) dw)
100

Ash(% ww) =X

SPEC (% )xvolatile (35 dw)
100

Volatile(% ww) =X

3. High calorific value — HCV and Low calorific value — LCV of each sample:

Gross Calorific of composition x SFEC (%)
100

HCYV (cal/g) =X

540 x Moisture content (25)
100

LCYV (cal/g) =HCV (cal/g) —

Conversion formula: 1 cal/g=4.187 J/g

PCEC (35 ww basis)x (100 - MCEC (%))
100

Solid fraction of each composition (%) =X

% Note:

- MCEC: Moisture content of each composition

- PCEC: Physical composition of each composition
- SFEC: Solid fraction of each composition
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APPENDIX 3

Sampling and Analyzing
Photograph



Separating and sampling household waste activities at Tong Van Tran transfer
station

X



Pretreatment household waste sample for analysis at ETM Center



X1



Household waste sample after analysis moisture (dried at 105°C)

Sample 1: 20.12.13 Sample 2: 22.12.13
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1. GENERAL INFORMATION

1.1  Project title: “Moisture content analysis of household waste in Ho Chi Minh
City”.

1.2  Objective:

To identify the moisture content of each category of household waste originally contained
(before all categories are mixed together, or before the moisture of wet wastes such as
food waste moves into other categories of household waste such as paper, plastic, etc.)

1.3 Implementing Agencies

Physical composition and moisture analysis

ETM implements the pilot study on source separation on 10 ETM staff’s households in
Ho Chi Minh City after training to separate including food waste and other waste for
identifying the moisture of household waste, method as follows:
- To distribute designated plastic bags including food waste and others waste bags
for sampling wastes to all households during 2 weeks of the pilot study.
- To sample and transport household waste in the pilot areas to ETM center in
district 9.
- To separate to 14 categories and analyze moisture of each categories.
1.4  Schedule of the moisture content analysis
The schedule of the moisture content analysis is shown in table 1.

Table 1 The schedule of the moisture of content analysis

No Date Activities
09:00 Sort waste into 14 categories
| 17 February Mon 10:00 Sample 1 set of 100 g per category
2014 11:00 Measure weights of each sample
13:00 Start drying samples
09:00 Sort waste into 14 categories
) 20 February Ty 10:00 Sample 2 set of 100 g per category
2014 11:00 Measure weights of each sample
13:00 Start drying samples
09:00 Sort waste into 14 categories
3 24 F;(z)blTaW Mon 10:00 Sample 3 set of 100 g per category
11:00 Measure weights of each sample

Center for Environmental Technology and Management — ETM 2



No

Date

Activities

13:00 Start drying samples

27 February

2014

Thu

09:00 Sort waste into 14 categories
10:00 Sample 4 set of 100 g per category
11:00 Measure weights of each sample

13:00 Start drying samples

1.5 Sampling wastes

The sampling wastes is carried out as following:

- To select 10 staffs of ETM who live together with more than 3 members in their

houses.

- To ask 10 staffs of ETM to separate food waste and other waste in their houses or
NOT to mix all wastes.
- Attach ID labels on plastic bags, black plastic bags with wastes separated as other
waste, other colors plastic bags with wastes separated as food waste.
- Distribute designated plastic bags to 10 ETM staff’s households for making
separated waste habit during two weeks of the pilot study.
- To transport food waste and other waste separately to ETM in the morning on 17,
20, 24 and 27 February 2014.

2. ANALYTICAL RESULTS:

2.1 Physical composition:

The result of total physical composition of ETM staff’s household waste is presented in

table 2:

Table 2 Physical composition of ETM staff’s household waste

17 February 20 February 24 February 27 February
%  wet %. Ktet %  wet %  wet
Composition Initial weight Initial er 8 Initial weight Initial weight
sample of initial | sample ?nitial sample of initial | sample of initial
) sample | (g) sample | ® sample | (g) sample
(%) %) (%) (%)
Biodegradable food
(remaining  food,  fruit | 14,299 | 66.6 13,330 | 56.3 | 13,734 | 66.5 13242 | 72.2
peels, vegetables)
Non-biodegradable  food
(bone, fruit seeds, corn | 656 3.1 2,082 | 8.8 988 4.8 1,538 8.4
pulp, egg shells, seeds,
coconut shell, mango seed)
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958 4.5 598 2.5 954 4.6 418 2.3
Paper
. 2,308 10.8 2,291 9.7 2,722 13.2 1,689 9.2
Plastic
. 1,652 7.7 2,193 9.3 1,612 7.8 1,167 6.4
Diaper
Textile 817 3.8 31 0.1 204 1.0 45 0.2
Flower and garden 211 1.0 1,272 5.4 237 1.1 2 0.0
Wood 33 0.2 849 3.6 101 0.5 21 0.1
Rubber and leather 194 0.9 4 0.01 36 0.2 4 0.0
Glass 29 0.1 613 2.6 - - - -
Metal 109 0.5 162 0.7 39 0.2 - -
Ceramic ) ) ) ) ) ) 183 1.0
Coal ash ) ) ) ) ) ) ) )
Others  (solid, sawdust, | 193 0.9 258 1.1 25 0.1 29 0.2
incense, hair, etc)
Total 21,458 | 100.0 23,681 | 100.0 | 20,651 | 100.0 18,337 | 100.0

The results of average physical composition (%owet weight) of ETM staff’s household
waste for separated food waste and other waste are presented in figure 1a and 1b
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Figure 1: Average physical composition

Figure 2:Average physical composition (%
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(% wet weight) of 4 sample in food waste

wet weight) of 4 sample in other waste

The waste classification in the following ETM staff’s households:
Food waste: food waste dominates 88.9%, others waste is 11.1%.

Others waste: others waste dominates 85.2%, food waste is 14.8%.
The physical composition results showed that the separation food waste and other waste is
carried out strictly. However, some difficulties encountered during the pilot study:
Mostly, households of ETM staffs don’t locate at waste separation area in Ho Chi

2.2

Minh City.

These households have not had habit of waste separation yet.

ETM staffs’ usually guide and supervise their relatives to separate wastes.
However, waste separation has not been implemented entirely, especially when
ETM staffs’ go for working.

Moisture

The moisture content’s data of each sample were presented in table 3, and the fluctuation
of moisture of each composition was shown in Figure 2a, 2b.

Table 3 Statistic moisture of each composition of 4 samples

Moisture content (%)
No. Composition Sample 1 Sar;ple Sarglple Sarzlple Average | Min | Max
Biodegradable food
1 (remaining food, fruit peels, 77.9 80.6 80.5 81.0 80.0 77.9 | 81.0
vegetables)
Non-biodegradable food
5 (bone, fruit seeds, corn 48.5 404 | 509 | 380 444 | 380 | 509
pulp, egg shells, seeds,
coconut shell, mango seed)
3 Paper 12.8 12.5 17.7 19.7 15.7 12.5 | 19.7
4 Diaper 67.2 63.4 69.7 74.4 68.7 634 | 744
5 Plastic 22.1 21.3 21.6 25.1 22.5 21.3 | 25.1
6 Glass 0.3 0.3 - 0.2 0.3 0.2 0.3
7 Metal 4.5 2.5 2.2 3.4 3.2 2.2 4.5
] Textiles 23.9 41.4 43.8 41.5 37.7 239 | 43.8
Flower garden (green 60.2 65.6 | 699 - 652 | 60.2 | 69.9
9 | leaves, flower, etc.)
10 Wood 3.5 4.3 3.5 5.8 4.3 3.5 5.8
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11 Rubber, leather 39.6 2.6 7.2 7.7 14.3 2.6 39.6
12 Ceramics - - - 0.2 0.2 0.2 0.2
13 Coal ash - - - - - - -
Others (soil, hair, cigarette
14 butts, incense, sawdust, 36.0 11.5 1.8 11.4 15.2 1.8 36.0
etc.)
“-“no sample
| v
Figure 3 Moisture content (%) of ETM staffs’ | Figure 4 Average moisture value of ETM
household waste composition staffs’ household waste composition

The results of moisture clearly showed that:

Biodegradable food: moisture of biodegradable food is highest ranging from 77.9%
(sample 1) to 81.4% (sample 4) and average value is 80.0%. It depends on difference of
food waste components. It could be the food waste mainly contains organic components
such as leftovers, vegetable, fruit with high moisture.

Diaper: moisture content of diaper from household waste in the range of 63.4% to 74.4%

and 68.7% is average value. It’s also as moisture data of district 1 household waste
(69.3%).

Garden waste such as green leaves, flower also considers as the components with high
moisture, average value is 65.2%.

Moisture data of non-biodegradable fluctuate within from 38.0% of sample 4 to 50.9% of
sample 3 (44.4% average value). In this composition, the snail shell is the highest
proportion.
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Textile: moisture content of textile from household waste in the range of 23.9% to 43.8%
and 37.7% in average value. Moisture of textile in sample 1 is lower than the others
because the textile of sample 1 includes just only fabric, face mask; does not include wet
handkerchief.

Moisture data of plastic fluctuate within from 21.3% of sample 2 to 25.1% of sample 4
(22.5% 1in average value). This data isn’t different compared to its in Binh Thanh
household waste 23.4%, as well as district 1 household waste 25.9%.

Paper: moisture content of paper from ETM staff’s household waste is in the range of
12.5% to 19.7% and 15.7% in average value. The moisture of paper significantly depends
on whether the household waste is separated before or not. The result of paper moisture of
ETM and district 1 household waste which is separated food waste and others waste
before has low moisture are 15.7%, 29.3% respectively. In contract, the paper moisture of
Binh Thanh households waste not classified is higher, ranging from 46.2% to 53.0%.

Rubber and leather: moisture content of rubber and leather from household waste is in
range of 2.6% to 39.6% and 14.3% is in average value. The rubber and leather in sample 1
has a special sponge absorbed water that make it high moisture than the others.

Moisture results in metal (2.2% — 4.5%), glass (0.0% — 0.3%), and ceramic (0.0 — 0.2%)
are considered as low values because of non-absorbing materials.

Others: the moisture of others in sample 1 is high 36%, whereas the moisture of it in
sample 2,3,4 is low ranging from 1.8% to 11.5%. That the others of sample 1 contains a
lot of wet soil and wet sawdust makes it high moisture.
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APPENDIX 1

Separating and Analyzing ETM staff’s household
waste photograph



Separating household waste activities at ETM center

Household waste sample after analysis moisture (dried 105°C)
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Sample 3: 24" February 2014
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Table 1 Information data of ETM staff’s household sample in February 2014

APPENDIX 2
Information of household sample

> = Note Food waste | Other waste
EAEE 35%
Eg(=2° Number m m Food(g)/ < 38
% Frequentl m Food (g)/ m = g
w— 2| = O q y g 0 =
21 ° 'E ol Address Type of Go to market go to Of. % Food per (o)ther(g)/ 7oFood per Other(g)/% | E = 0
5 5|3 = household/ sampling %0 Other Other e £ 2
S E|l2en . / supermarket|  market/ Food waste Other per s 55
= s accommodation date per Food waste o & g
5V supermarket Other waste | 5 5
z 7z~ waste Z s
Istday | 1,335.8/99.4 8/0.6 13/3.2 395/96.8 Yes
637/28 A Quang
. A ;fiu?lg Sgse\t;a Household Market + 3-4 2nd day 654/99.5 3/0.5 - 612.4/100.0 No
ward 15 P supermarket | times/week
District, Ho Chi 3rdday | 1,404/91.3 134/8.7 - 483/100.0 Yes
Minh City
4th day | 1,476/100.0 - - 575/100.0 Yes
219/18A Ist day - - - - -
NguyenVan Tang
street, Long Market + , 2nd day 1,398/99.4 8/0.6 326.7/40.5 | 479.7/59.5 Yes
2 4 Thanh My ward . Household supermarket 6 times/week
District 9, Ho Chi 3rd day 507/60.6 329/39.4 - 359/100.0 No
Minh City 4thday | 191/94.1 12/5.9 99/17.6 462/82.4 Yes
|4 T104 Ki)Binh Household Market + 34 Istday | 547.7/100.0 0/0.0 - 814/100.0 Yes
rung Pong , ouseho .
Districth, HogChi supermarket | times/week | 2ndday | 667/98.1 13/1.9 25.0/4.6 | 515.6/95.4 No
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= = Note Food waste | Other waste o e
E_|I£2 Numb Food () E5
SELl=¢ r umber m m Food(g =< 3=
- 9|=¢2 requently m Food (g)/ o m =X T
Bl SE| 25 Address Type of Go to market go to of %Food per (o)ther(g)/ 7eFood per Other(g)/% | E = =0
5 5|3 = household/ sampling %0 Other Other e £ =
2 g2 e . / supermarket|  market/ d Food waste F Other per S 58
= £y accommodation K ate per Food waste Oth ¢ o & g
5 5 supermarket ¢ er waste | 5 = £
2 Z - waste a3
Minh City 3rdday | 2,048/98.3 36/1.7 45/8.3 494/91.7 Yes
4th day 225/100.0 - - 203/100.0 No
102 Nguyen Anh Istday | 1,131.0/83.9 | 217.2/16.1 104/39.4 160/60.6 Yes
Thu street , Hiep
’ - 2 723/88.3 96/11.7 627.0/32.2 | 1,320.9/67.8 Y
4 4 0 Thanh ward, Household Market . 4-6 nd day ’ ©
. times/week
DilsmCt IhZ, Ho 3rd day 332/99.7 1/0.3 - 241/100.0 No
Chi Minh Cit
IR 4thday | 1,316/100.0 . 53/38.1 86/61.9 Yes
2/2/63 Le Thue Ist day 810.7/98.4 13.2/1.6 15/14.4 89/85.6 Yes
oach street. ondday | 606/100.0 1157275 | 30547725 | Y
nd day . - 7/27. A4/72. es
5 4 0 Phu Tho Hoa Household Market 4 times/week
ward, Tan Phu
District. Ho Chi 3rd day 404/87.4 58/12.6 304/48.1 328/51.9 No
Minh City
4th day 263/100.0 - - 1,051/100.0 Yes
Ist day 654.0/89.9 73.7/10.1 29/7.0 386/93.0 Yes
3185C, Pham rdd
. n ay - - - - -
6 6 0 The_ Hien, Household Market 3 times/week
district 8, Ho 3rd day , , , , ,
Chi Minh City
4th day - - - - -




2 = Note Food waste | Other waste o e
£ 5 2 Numb Food(g)/ R
SELl=¢ r umber m Food(g =< 3=
- 9|=¢2 requently m Food (g)/ o m =X T
Bl SE| 25 Address Type of Go to market go to of %Food per (o)ther(g)/ 7eFood per Other(g)/% | E = =0
5 5|3 = household/ sampling % Other Other o EE
2 g2 e . / supermarket|  market/ d Food waste F Other per S 58
= £y accommodation K ate per Food waste Oth ¢ o & g
5 5 supermarket ¢ er waste | 5 = £
Z z = waste a3
Istday | 1,116.6/74.4 | 385/25.6 5/0.4 1,141/99.6 Yes
606/162 3/.2 2nd day 251/92.6 20/7.4 - 125/100.0 No
7 3 0 street, District | A ¢commodation Market + 23
. . k M k
10, HOC?“ Minh supermarket | timesweek |5 40| 2g7682 | 134/31.8 ] 276/100.0 No
1y
4th day 326/100.0 - 375/100.0 Yes
Istday | 2,675.6/96.7 91.1/3.3 39/4.4 843/95.6 Yes
! 11 ;tr];etts.z; Vlvlard ondday | 1,419/83.0 | 291/17.0 ; 393/100.0 No
8 7 Ho Clinnlf/h nh, Household Market 5 times/week
Ci 3rd day | 1,443/100.0 - 603/100.0 Yes
1ty
4th day 2,594/89.9 290/10.1 63/32.1 133/67.9 Yes
Ist day 723.7/98.6 10/1.4 714/44.9 877/55.1 No
12/4 Truong Van
Thanh street, 4.5 2nd day | 1,422/51.0 | 1,365/49.0 - 215.2/100.0 Yes
9 3 0 Hiep Phu ward, | Accommodation Market times;week
District 9, Ho 3rd day 1,095/77.8 312/22.2 - 482 /100.0 Yes
Chi Minh City
4th day 477/75.0 159/25.0 - 154/100.0 No
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2 = Note Food waste | Other waste .
o= L 4= = -
E 5 é % Frequently Number m Food (g)/ m Food(g)/ m % é §
- 2| = g 0 <
= : E > 5 Address Type of Go to market go to Of. % Food per (o)ther(g)/ 7eFood per Other(g)/% = = 20
55| 3 = household/ / Ket Ket/ sampling Food wast % Other Other Oth c E=
S E|[E” accommodation | ° PETMArKe marke date 00¢ waste per Food waste er per P
E 5 \ supermarket Other waste | 3 £ §
Z z waste n 3
Istday | 1303.0/95.7 | 58.9/4.3 20/3.1 632/96.9 Yes
109/47/11 street
8, Linh Xuan 2nd day 783/91.9 69/8.1 - 667.6 /100.0 No
’ Market + 4-5
107 0 WarQ’ Thu Duc. Houschold supermarket | times/week
District , Ho Chi 3rd day 848/83.8 164/16.2 127/12.2 917/87.8 Yes
Minh City
4th day 413/52.8 369/47.2 - 414/100.0 No
Ist day 749.0/96.9 23.6/3.1 163/38.6 259/61.4 Yes
39/3/9  street
3, Truong Tho 2nd day 758/98.8 9/1.2 187.9/63.7 107.3/36.3 No
11 3 0 street, Thu Puc Household Market 3 times/week
District, Ho Chi 3rd day 420/100.0 47/56.6 36/43.4 No
Minh City
4th day - - - -
Ist day 671.5/95.8 29.2/4.2 5/5.8 81/94.2 No
808 E, Binh iq
Khanh, district Market + 2-3 naday i i i i
12| 4 0 . Household .
2, Ho Chi supermarket | times/week 3rd da
Minh City d
4th day 1,796/97.0 56/3.0 -/0.0 101/100.0 Yes
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= = Note Food waste | Other waste o e
E 5 § Numb Food(g) E © 2
SELl=¢ umber m m Food(g =< 9 &
% Frequentl m Food (g)/ m =g
w— Q| = O q y g 0 =
Bl SE| 25 Address Type of Go to market go to of %Food per (o)ther(g)/ 7eFood per Other(g)/% | E = =0
5 5|3 = household/ sampling %0 Other Other e £ =
2 g2 e . / supermarket|  market/ Food waste Other per S =7
= g accommodation date per Food waste o & g
= =V supermarket Other waste | 5 £ £
z z - waste RN o
S Ist day 505.3/80.0 126.6/20.0 968/70.2 410/29.8 Yes
= -
= %Ot {2d'6’t[') 11; 5.6 2nd day 322/100.0 -/0.0 284.3/9.5 2713.4/90.5 Yes
13| 2 o | Strect distre Household Supermarket times;week
8 9, Ho Chi Minh 3rdday | 4314/952 | 219/4.8 108/7.5 1324/92.5 Yes
g City
O
4th day 1,251/93.8 83/6.2 -/0.0 473/100.0 Yes
st day - - - - -
151 Binh Bo
Linh street ward 2nd day | 2,489/98.3 43/1.7 271.9/24.1 854.4/75.9 Yes
14 7 1 26, Binh Thanh Household Market 3 times/week
District, Ho Chi 3rd day - - - - R
Minh City
4th day | 2,700/100.0 - - 214/100.0 Yes

m food: mass of food waste (g)

m others: mass of others waste (g)

(T3]

: no sample

viil




Table 2 General information of ETM staff’s household

Number of family

ID Name of family member Sex Age Address
member
Nguyen Thi Thuy Nhu Female 32
Nguyen Van Thach Male 29 637/28A Quang Trung
1 04 street, ward 11, Go Vap
Nguyen Vinh Boy 1.5 District, Ho Chi Minh
City
Nguyen Thi Hao Female 59
ID Name of family member Sex Age Number of family Address
member
Le Chuc Nhanh Male 31
Nguyen Thi Lan Female 29 219/18A NguyenVan
) 9 04 Tang street, Long Thanh
Le Nguyen Duy Anh Boy h My ward , District 9, Ho
mont Chi Minh City
The babysitter Female 45
ID Name of family member Sex Age Number of family Address
member
Nguyen VanTruc Male 31
Vo Thi Dieu Hien Female 31 104 K, Binh Trung Pong
3 Vo Thi Ngoc Huynh Female 19 04 » District 2&5}? Chi Minh
Nguyen Vo Khanh An Female 1
ID Name of family member Sex Age Number of family Address
member
Nguyen Thi Kim Dung Female 52
— 102 Nguyen Anh Thu
Pham Thi Hien Female 46 street , Hiep Thanh ward,
4 Nguyen Nha Truc Fermale 3 04 District IZE:HO Chi Minh
ity
Nguyen Khanh Linh Female 17
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Number of family

ID Name of family member Sex Age Address
member
Tran Thi Tuyet Female 38
Nguyen Thi Kim Tuyet Female 24 2/2/63 Le Thuc Hoach
5 04 street, Phu Tho Hoa
Bui Thi Hoai Thuong Female 14 ward, Tan Phu District,
Ho Chi Minh City
Bui Thi Hoai An Female 5
ID Name of family member Sex Age Number of family Address
member
Phan Anh Hau Male 23
Le Minh Thuan Male 22 3185C, Pham The Hien,
6 04 district 8, Ho Chi Minh
Ha Thanh Hang Female 29 City
Nguyen Thuy Tramg Female 24
ID Name of family member Sex Age Number of family Address
member
Dang Le Hoang Yen Female 23
606/162 3/2 street,
7 Tran Dang Hoang Nhu Female 20 03 District 10, Ho Chi Minh
Cit
Phan Thuy Quyen Female 23 Y
ID Name of family member Sex Age Number of family Address
member
Do Lam Nhu Y Female 31
Do Truong Quang Male 76
Lam Thi Cam Female 66
11 street 52, ward 15
o Do Lam Nhu Thuy Female | 33 . District 11, Ho Chi Minh
Do Quang Liem Male 31 City
Nguyen Thi Thao Female 32
Do Phuc Buu Khan Bo 14
& Y month




Number of family

ID Name of family member Sex Age Address
member
Nguyen Van Lam Male 57 12/4 Truong Van Thanh
. street, Hiep Phu ward,
? Ho Thi Ha Female | 50 03 District 9, Ho Chi Minh
Nguyen Ho Phuong Lan Female 23 City
ID Name of family member Sex Age Number of family Address
member
Nong Mai Hoang Male 34
Thai Van Danh Male 28
109/47/11 street 8, Linh
10 Huynh Thi Kim Nu Female 30 05 Xuan ward, Thu Duc
District , Ho Chi Minh
Huynh Thi Tuyet Trinh Female 27 City
Tran Thi Diem Female 58
ID Name of family member Sex Age Number of family Address
member
Doan Thi Hong Chau Female 32
39/3/9  street 3, Truong
i 03 Tho street, Thu Puc
11 Le Hoang Chi Thanh Male 32 DiStriCt, Ho Chi Minh
Le Thien Phu Male 5 City
ID Name of family member Sex Age Number of family Address
member
Nguyen Thi Bich Thuy Female 34
Bui Thi Xuan Ha Female 35 808 E, Binh Khanh,
12 04 district 2, Ho Chi Minh
Nguyen Hoang Hat Male 34 City
Huynh Thi Thanh Tam Female 20
ID Name of family member Sex Age Number of family Address
member
Lot T2-6, D1 street,
13 Canteen of ETM Cook for 30 district 9, Ho Chi Minh
persons/day .
City
ID Name of family member Sex Age Number of family Address

member

X1




14

Nguyen Thi Tuong Hoanh Female 33
Nguyen Duc Dung Male 64
Tran Thi Tuong Vi Female 60

Phan Thi Tinh Female 65
Nguyen Quoc Quy Male 28
Nguyen Quoc Bao Male 36

Ngo Tuong Mai Girl 3

07

151 Binh Bo Linh street
ward 26, Binh Thanh
District, Ho Chi Minh
City
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