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201145 H 13 H F o I3y 7 AL Wi ARG E

bz v R

1) WiKiGIE
201147 A 8 H Bl = g U=t 2) WCRRIGIR
3) RAKIGIE
NN 5 1) WiAKIGIE

(3) TGVEEREBUIR L
1 b & vu AALEE
EEHR T OIGIEMKBER 7 L— S BERE L T2,

FEH-B. 1.4.1 R/KEREZFEIIKRE (b4 >0 TFKALES) (HH L« JICA FEA)
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2) & b U T ALERE
fE I OIEIEAEAR 7 L — ) 7 LT,

FE-B 1.42 BAKFBRZEEIKRE (41T TKLES) (High : JICA FRAH)

3) F a7y 70
Ry N— FEOSBOANLY U T Ui, (BIRMAKBIIE LR THh o7,

FH-B.1.4.3 BKEERIUKR (Favi/\y o TFKLES) (Hig - JICA A

4) BREGA
PR U72UBE (758) 130 4T ZHRISIRE L. AR~ A L7z,

BE-B 1.4.4 »WBRHE CERE) (it JICA F2)

(4) SR
BREC L 7215 IE D AT ESEIE. AT ORI B ERE L 72,
Vietnam Academy of Science and Technology, Institute of Environmental Technology, Department
of Environmental Toxic Analysis (IET)
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APPENDIX-B

N
N o T A T B P

(5)

3D HTHE R A2 F7-B1.4.6 IZ/RT,

§B146(1)

% 1 EEREMS

i ALADEMY OF SCIENCE AND TECHNOLOGY

atEER (1/2)

R, 700, Bid. A0, 18 Hoang Quoe Viet - Cau Gigy - Hanai

Tel.: B4-4) 3791 2614

- Fax: (8d-4) 3791 491 1
Website: wwweiet.ac.vn

\‘?/

/ﬂ “‘\. \“
'ur’-'h 1\\ i 5 386
‘ VILAS ANALYTICAL RESULTS
{This results are only valuable for the samples sent to laboratory)
No: CR1105/15-17
Client : NIPPON KOEI
Kind of sample : Sludge
Quantity : 03
Date of sampling  : 13/05/2011
Date of analysis : 13/05 to 25/05/2011
- RESULTS
B - e Analytical
No. Palz'ams_te_r;_'_. I t:::?::“‘:;ter t-WMfe Wﬂte" 1:14131(1:1;
‘North Thang -| -treament. plant
" Lone Truc Bach
ong
Elements Analysis
1 |{T-C % 15.64 23.85 22.39 IET/BCMT
TOC/
2 | TN mgrkg 5142.5 6125.3 6577.2 TN-2006
TCVN
" [
3 | TS % 1.89 1.53 1.12 45671998
TCVN
4 | TP mg/kg 20449.89 24183.26 23014.89 (2002008
. EPA 3052-1996
5 | T-K® mg/kg 10853.52 3644.52 9352.81 SMEWW
3125-2005
Heavy metal
6 | As® meg/kg 57.96 50.27 66.47
7 | cd® mg/kg 1.65 1.54 1.83
8 [N mg/kg 61.26 181.55 37.1
9 |pp? mg/kg 67.45 91.04 77.68 EPA 3052-1996
SMEWW
10 | ¢ mglkg | - 88.65 181.55 37.1 3125-2005
11 | cu® me/kg 135.69 2307.4 185.66
12 | Zn™ mgkg 1256.72 2624.66 1207.39
13 | Hg® mg/kg 22.96 11.52 12.51

B1-15




APPENDIX-B

N

NS A T Y PR PR B FE el 2

#=-B1.4.6 (2)

VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY
INSTITUTE OF ENVIRONMENTAL TECHNOLOGY
Dept. of Environmental Toxic Analysis (VIT.AS 386)

% 1 BEEREMS

AR (2/2)

R 700, Bld. A30, 18 Hoang (woc Vier « Caw Giay - Honoi
Telz (84-4) 3791 2614 - Fax: (84-4) 3791 4911

Webaile: wwny.iel.ac va

RESULTS
. | Wastewater | | _Analytical |
No. | Parameter Unit Waste water | ::’:::n':";:::t - Waste water Met};;d S
* | treament plant North Th treament plant-
" Kim Lien 2 AN | Tyue Bach
Long
" EPA 3052-1996
14 | A0 mg/kg 47,5 x 10* 23870.24 35389.84 SMEWW
3125-2005
Organic parameter
TCVN
15 | AOX mg/kg 3530 1881 2097 6493: 1999
16 | PCBs mg/kg <0.005 <005 <0.005 EPA 8082
17 | PAH mg/kg <0.01 <0,01 <001 EPA 8100
18 | VOCs mg/kg 0.036 0.051 0.043 EPA 8260B
Other Parameter
Calorific ASTMD
19 value Keal/kg 3598.,75 2395.62 3544.72 240-02
20 | Losesof % 31.99 53.5 5402 | TCVN 4049-85
. |lgmtion ) R _ N
TCVN
21 | Ash content % 395 26.13 33.44 2688 — 1978
2y | Moisture % 283 2037 1234 | ASTMD 2216
content
Fixed carbon ASTM
23 content % 10.49 10.17 7.98 3172 - 1997
TCVN
gl LS ‘ L BRI S 7t
25 | Cl mgkg 689.68 662.32 674.9 EPA 9253
Note: Sample name is designated by client

* : Ttems were analyzed by sub-contractor

Department of Environmental Toxic Analysis™ /

Hanoi June 08™,2011

Dr, Nguyen Quang Trung

F el
A C P

{ova
£

J <

VIEN

60N NgHE |~

&

. INSTITUTE OF

N\ KA FHEN TRUGNG

PH( VIEN TRUONG

Trinh Van Tuyén
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DIX-B

-
N o T A T B P

#=-B1.4.6 (3)

WSLPUTE DR

- wnluﬁﬁﬁéﬁ‘s

%2 EERRA SRR (1/2)

1\&:\‘( OF SCIENCE AND TECHNOLOGY

ARONMENTAL TECHHOLOGY
’Dw{:i r:-t l'uvtf*vmllrﬁi'lf Toxie Annlym (VILAS 386)

Bni. 700, Bid. A30, I8 Hoang G Viel - Caw Gior - Hemeol

Tel.: (B4-4) 3791 2614 - Fux: (-} 3791 48] 1

Webnite: www el e vn

ok F ®

5

85 ANALYVICAL RESULTS

(This resulis ewe only valuable for the samples sent to laboratory)

Client

Kind of sample

Quantity

Date of sampling

Date of anniysis

: NIPPON KOKEL

: Sludge
: 03
1 2776772011

: 27107 to 12/08/2011

Neo: CRIT07/1-3

RESULTS
Mo. Parameter Unit Dewatered | Carbonized Dried Analytical Method
_ Shudge Sludge Sludge
Elements Analysis | D
T e % 21.31 26.69 21.05 ETOCMT TOC/
2 |T-N mg/kg | 55331 7326.8 9611.9 TN-2006
ENE S ROt mgfkg | 21842 28256 22069 TCVN 6202:2008
s e | mekg | 65961 7277.1 5137.7 Shfﬁﬁ,fﬂl;;?;%gg
6 |T-Mg | mgrkg | 32432 3789.8 3008.2 TCVN 6224:1996
na ‘;‘;;S‘Laf;fw g | mekg | 135 15.4 12.6 TCVN 5815:2001
8 |CEC fé%‘g 6.18 450 3.68 e O
Heavy metal
9 | As™” meglkg 35.720 22.373 43.187
10 | cd® mgrkg 1.519 1.576 1370
1| N meke | 135866 | 151274 | 125093 |
12 P mkg | 124178 156.051 125.838
13| e mgkg | 1si1s4 | 195860 | 163068 | EASDEI0
14 | cu® mgkg | 1964.938 | 2078.025 | 1801.936
15 | zn™" meke | 1621622 | 1982484 | 1623.232
i6 | Hg'” mglkg 0.957 0.876 0.975
17| Al | mgke | 18609781 | 28264331 | 21221.147
Other Parameters
18 | Calorific value | Keallkg | 2277.23 4072.8 2048.2 ASTMD 240-02
K3 ;‘::ffoﬁf % | 557 49.9 54.4 TCVN 4049-85

B1-17
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x-B1.4.6 (4) HE2EFBEASANER (2/2)

& fn'ﬂ &5 VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY

N% ?5‘%’ INSTITUTE OF ENVIRONMENTAL TECHNOLOGY

4. 708, Bid. A30, I8 Hoang Owoe Vist - Caw Giay - Hanoi
i
{L}}’ ;F Dept. of Environmental Toxie Analysis (VILAS 386)

Tel.: (84-4) 3791 2614 - Fax: (S} 3791 4911
Website: wiww.iet VR

I I RESULTS B ]
No, Taramet Uni A e = T Analytical Mcthod
rameter ! mit Diewatered rCa;'buuizedT Dried niytical Metho
o _.+ ] __Sﬂlf_;lgc | Shudge Sludge
, TCVN
_20 i f:;_].l cEnlt_em_. | -"3"0._. 32.42 46.79 34.30 2688 - 1978 |
21 | Moisture L% 11.84 331 11.28 ASTMD 2216
o jComtent
2; | Fixed carbon % 8.71 12.47 1067 | ASTM 3172:1997
— . content
23 | pH - 7.25 6.53 6.87 TCVN 5975:95
24 | EC J uS/em 375.5 468.5 | 5702 YS13200
Naote: Sample name is designated by client
¥ : Items were analyzed by sub-contractor
Hanoi August 12".201] INSTITUTE OF
Department of Environmental Toxic Analysis ENVIROTMENTAL TECHNOLOGY
,, A0S NKT VIEN TRUCNG
// 75/ VIEN “BRO VIEN Teuine

Nguyen Quang Trung

B1-18
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x-B1.4.6 (5) HEIEFBEASTITHER (1/2)
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APPENDIX-B NS A T Y T K AP EE i B S g

x-B1.4.6 (6) HEIEFBEASANER (2/2)

25 . Fe 03 ‘ % | 12.2 14.5 TCN 09- 11 PTH/94

" Percentaga content in ash of terignition
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(5)

RBREROZE,

3 EIDR G T OFERZBE 2. FRpHHEE X A OB IEHH I LT
TOENTE 5,
T-C

TABIIZENT, REOZLATIARKFZETHY | T-CITHEMEDIEIE CH D, 3L
LOHTRER DD A DERY . BARO A7 FAKIGIRIZHAS THEMEIT D 720,
T-N
REFICHARTHZRATH Y, CIN HIT 30~40 TH D (AAD FAIBIRTIE 10 F2E),
2D XD PR =X DR IEEET D56, BRI N O A RORICE Z 5 AT6E
PRI,
T-P

BRICHT, VEARITEFICTEY., LirL, 205 by, oo
AREZRIERED U VN EORRE G D%, G TR,

B

RLERIG T CEEB N o 2 A3, SEHIRNTIT A RAEIREL D 2~5 BIOBENEBEL T\ bH, £
7o IR IE M OVRALTB IR D3 B E L 2,000~4,000kcal/kg #2 £ CTH 0 | AKAALA R D 50
~60%DIREHIE A AT 5,

B EAD

BB R, TRRICEYEEZ R, TC bbb PRENS L OIC, AMEIZAAR
DFAKFBIRED D7, GHME TRKETHHAROTKBIEE TR LMK E S - T
W5, TREEE & BEEOBRITIERIRBERIEN, —HMEREENTWD & HEE
X EHT 5,
JK 5y
IR DRI FHT L CTORWIZO R TH D238, — AN Si A EART Ca, Mg 23U
AT D, TR L THIRSDENE W=D, AR &R « RALTBIROEA R
MENWERA T~OEEE (770 V7 AT vyF 7)) BEEEIND,

pH

pH IR CTH D, Z ORI A TN DK N T ABREOEWEATH Y . FKAIG
LN T LEOFET pH BN~ 7 v B U MR TV TW D AJREMEN & 5, BEE
THEIREG T X, HEEPEOSGEIZ SR D,

Z DAt

FEBEE G0, B¥EA (BAMEY) O E LTHATIZ S L EWVWR D,
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B145 TAEREAWIABTHER
(L HROB®

HEERGTE 2 THEICIRG L. ST a Rl U TR ERZ1T > T, MR ZMEEL .
HIE A RS ORE AR 5, 2R HIRER AR 2 65 E = o ek &
L CTHNTAENT Z L DA ATRENRRET 2,

(2)  HBROME
1) R DR E

A 600mL O 4 Bk (R 12 enfiifh, RS 5enffifh) &ML, L L ERGIROR
B E ZHUCTEE U TR AT O,

X-B1.4.3 #0146 (N kFLE) (M : JICA a2
I FERORBRX O 2 RK-BLAT ITRT,

®-B1.4.7 FRFERRAROSEME

Ar— A IRA B MR L

e ol FRIGTE (CRIER (830 i

1 Og — 3 S HRX

2 Og N10g/mAHY & | 3 (B X

3 A H2E Y ft ) B — 3 IONHEIC LV IREREZRD D

4 FEEUE Jite FH #ox2 — 3 INTEIC L VIRAEZRD D

5K ARG — 3 E C., HIFERBRIZ L > THEfi

6 . A2 ff ) B — 3 IV XL VIRAEREZRD D
BT e 2 - 3 JYHEI L 0 A Rt 5

Og — 1

1 L g%mm%% N0y/miti 8 i S PSS — o A

11 FEEUE it FH Fx 2 — 1

&l — 31

(High : JICA )
¥ EH 10 g /MY E
KK 0 ECHIERCHEIFRBROFME., 1L L COFIHNARES LM S N5 B ICRET D,
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r—2 8~11 Tl&, WHOFIETATHO T, HEAKOEHREDE=2 ) 7 %179,
INCERY, B —RATBIT LB OWH A — 2L, M OER S — & D
BAMEEBRT D,

FEERAREIZLL T O X 2 iciko 5,

HLBB IR D REBIRE DK —F D2 & R & E L, fE5Rh 0EREN
10g/m Y & 72 % K DI, W BIE O &4 FHR T 2, FHREIEToORICL D (N
HIREIR D ERIEIE, x - RBRE 9. o SkOBI D ERM O m),

Nd - x

~=10
mr

r—A 8~11 Tlid, HMOFKEIIITHT ., LEKOEEHREOET=41 7 %179,
ZHIZE ST, Er—RCBILIESORHARZ = 2RI, M DOAEE NS — &
DOV EEET D,

2) EFEROFIE

O HHRERB IO RA NDRERELA T —AZT LI 3T o2 EL, 4
4 RPTICHERES S, LRETHI2Y 4R 2T 5 (X-Bl4.4), FEIHF 2l Liztk,
1R LANICH EEROR S E 2470, VERTH 7Y 28k & 95, IRICHIF 2 B
FTIZ2RIA DML E Z21T-o T, LEFHY LIEEEZET,

@ Mpl& St BfE, e e Ll BRH 2 ommE 2 IET 5,

@ FEFHE. 20 HBIZ AEARETZH T LY By | B E & N E
ZHET S,

@ TEWRICEEZLZIRE L, EFRROLLEHRT 5,

M-B1.4.4 HEFOBEE (M JICATEM)

3) BHARE—r =) 7
r—2A 8~11 Ti&, MMOFEEIITOT . HHKDOERIREDE=F U 7 %179,
WKDOBIZER D H#RIT D RFKEZHIL . £OEXUZEE (EC) 2#lET 5, EC D
A, BRI LIy o E S Hb L, BHOOMG ¥ — 2 2T 5720
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APPENDIX-B NN A T A TR APESGBE ff FE
DIRIEEL 2 D,
ECOEEAER NS — U ZHB LT, BHOEH EAEROBERR EICHONTELET
% (X-B14.5),

4) RERX e
ARERX OFEHIZOWTIE, FRio#by & Lz,
> HEOER : HSDC (k% vw ) (i, (B 0O B oA O MR E)
> ARERXOER - IETIKIEH, (IR EENRE., REOEHS)

5) FHmF i
B) MARBRICE T BFHMEDE X FH
MRS T, RO LS T =21/ Ho5h5,
> ARE
> HiEoAER AN Z— (M-B14.5)
> Hb R L M oS8 R (X-B1.4.6)

2
H
i g
@ - 18
ﬁ ¢
- K]

0

30

(High : JICA FRZ)
®-Bl.45 £EAZ—VOBVERTHERE (RREHH DB/ Z—2)

¢ ¢

X-B1.4.6 #h EEREHTERDFZRITDEZELY (it : JICAFAER)
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INHOT =200, FGIR TRE R B - fHET 5, T ORA > ML

TowY) Th D,
> HROFKME, @RS SESND & (KR, FAKRED BHIE) . ARROFEE
MEtESh D,

> B KGORFEREN LT H &L FAITS U CHl B & TR o R E#R A
WEIND, BHOSOMGEENECNIC/A D & (ERhE) . # EEE L 0 & HTFES
DFEMESI D,

> BONEICHE SN D L XICiE, M EoREMES D, ERAF -k
BOFFERD G, AR 25T 2,
BEDORBRNPARLT 2 HETIT EHIC L > TEREPHERT D/ HEEND D,
+5E pH 72 OO UGEIZAE R EOE KIZ 72N 5,

b) FEARIE~DIEH
FRONT- BREOH CHEAORIZEREZIT O Z L3 LV, REBRTIX, BE D5,
BA RO, BIEEREE EROEWVEWE) 1o, WY RIS 520%
ERETL (B)). Tz b LI BIGE~ OB EBET D,
e EDIEIZKTT DR ERFTT 20 Tixa <, BAOREZEE L T, B2kt
TR ERET D, FOMFTORITIE, IO R BB LT WAEFF OFEF D
BmELEEND,

6) B
20114-7 /1 18 A~8 H 2 H

(3) HBRER
BB OfE R 2 #%-B1.48 TR T,

(4) REFERDOBLE, M
EBERBROFREZIEZ, N A THOHREFMICE L TUTOMMhNTE 5,
> WERHRIT R L FREDCAEFTR 2 AL, EAREEAOMRFEEE LTHH
ARETH D,
> HEREZETD, BRAMMOMREBEEE LTIRHATE 220,
> JBRICEDEBF~OEZEIIR LN T,
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#®-B1.4.8 (1) 4A£FHRER (EWRREEEN/2)

INSTITUTE OF ENVIRONMENTAL TECHNOLOGY Tel: (&4-4) 3791 2614 - Fax: (84-4) 3791 4911
Dept. of Environmental Toxic Analysis (VILAS 386) Website: wanw.iet.ac.yn

a? ? VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY  Rm. 700, B1d. 420, I8 Hoang Quoc Viet - Cou Giay - Hanoi

ANALYTICAL RESULTS
(This resulis are only valuable for the samples sent to laboratory}
Client : NIPPON KOI1
Kind of sample : Plant
Quantity 124
Sending date : 14/07/2011
Duration of experiment : From 18/7 to 02/8/2011
Tree (dry weight) (g)
No. Sample name _
_ 19/7/2011 26/7/2011 2/8/2011
1 C2-1 0.3582 0.6513 1.7382
2 C22 0.1857 0.2861 0.8164
3 0.8124 1.6326 4.062
4. | 13069 1.5725 3.935
s | car |t o2sm 0.4069 12943
6 ca2 03533 0.7029 1.3082
7 C 51 No tree No tree 0.0108
8 b 1-1 0.5732 0.6201 1.347
9 P12 0.1822 0.2950 1.1076
10 b 13 0.2486 03196 1.4555
11 D 2-1 0.4066 0.9265 2.823
12 D 2-2 0.7228 1.0886 3.0624
13 D23 0.7297 1.7994 3.0527
14 P 3-1 0.3727 0.7887 2.6278
15 b 3-2 0.2860 0.3476 3.1328
16 D33 0.3192 1.4375 2.0284
17 b 4-1 0.2721 1.0719 2.5576
18 b4-2 0.2326 0.7094 2.1663
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£-B1.4.8 (2) 4ABEHBRKER EVMEZEEE (2/2)

INSTITUTE OF ENVIRONMENTAL TECHNOLOGY Tel.; {84-4) 3791 2614 - Fax: [84-4) 3791 491]

% VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY  Rm. 700, Bid. A3, 18 Haang Onoc Viet - Coaw Gleyy - Hanol
\ % Dept, of Environmental Toxic Analysis (VILAS 386) Website: wawy fet.ac.vn

No, Sample name SESHIEIE o

L 19!’?!2011 L 26/7/2011 2/8/2011

19 b4-3 0.2894 0.3227 2.7482
20 b 6-1 0.0699 0.1112 1.0915
21 b 6-2 0.0148 0.0169 0.0183
22 b 6-3 0.0131 (L0620 0.0518
23 Test 1 0.4369 0.8263 1.9704
24 Test 2 0.3172 0.5400 2.3811

Nore: Sample name is designated by client
Hanoi August 05", 2011 | INSTITUTE OF
“FINVIE MENTAL TECHNOLOGY

N KT VIEN TR S

7 VEN NG\ K S
_. }]}@ - oG WeHz 14 PHO ?/|EN TRUGNG
Vi \MO! TRUONG /5 /

Nguyen Qjang Trung
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NS A T Y KM

N
I

#*-B1.4.8 (3)

.

BHRER (BEXEER)

VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY  Rar. 700, Bid. A30, 18 Hoang Onoc Viel - Cau Glay - Honoi
INSTITUTE OF ENVIRONMENTAL TECHNOLOGY
Depl. of Environmental Toxic Analysis (VILAS 386)

Tel : (B4-4) 3791 2614 - Fax: (34-4) 3791 491

Website: wwv.ictac.vn

ANALYTICAL RESULTS
{This results are only valuable for the samples sent to laboratory)
Client : NIPPON KOEI
Kind of sample : Soil sample
Quantity : 08
Sending date : 14/07/2011

Duration of experiment

: From 18/7 to 02/8/2011

_ Conduetivity (uS/cm)
No. Sample name - —
19/7/2011 26/7/2011 2/8/2011
1 c7 23229 1923.2 1211.5
2 Co 3709.6 34083 27276 :
s | o 28438 1859.1 17907 |
- C11 3704.1 2842.5 22877
5 D8 3127.6 2807.1 1459.4
6 D9 : 181 4; l 2479.5 926.0
7 D10 4066.6 2202.9 1893.3
8 Dil 1482.4 1803.8 2106.8
Note: Sample name is designated by client
Hanoi August 05", 2011 INSTITUTE OF
NTAL TECHNOLOGY

Department of Environmental Toxic Analysis ;- /E“?'RQNME

;'./- |
|

Nguyen ngmg Trung

;furf \f[Ll\}

(< [ cone NGHE

=._,__‘_:___,_, T

\\"lm THUUNG’ 7
.po,:k. ...... / e

K/T VIF T"U‘UNG
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BRIl (2011.7.25) BN (2011.8.2)
(BiaaA D 11EH) (BRGNS 2 ERI)

(HH 8« JICA FAAR)
BEEHE-B1.45 TKEEZAW-ABFRRIKRT
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APPENDIX-B N T P TR FE

B1.4.6

(1)
1)

2)

TAIBRD =—FFE
PREHAIE (EAREE) O=—XHE

N ) A EEROTEFE RS DB

NI ATONDIETE 4350 HAFREE, 2NN EHET D2 L1k » T 620 5 AICH
ZTeo LIEMo THIED N/ A T, HOEOHT O IO EIZ T, KR E L TRE
WA IEA > TN D,

NI ABEOEOREBE OO A IEH 200 THY o (H#R
VEGETABLES-FLOWERS-FRUITS WEBSITE) . H A T b /EMT AN K & WEHIRIZE
\J D UHEDORIEEFRICICET 5, Z ORFHEF N OHIBT 5 & X NS AIZBIT HIEH
DIIZTIEFITEA T, NI AL EBEREEROVOESTHDL E VX D,

Flo, BHIEENO RS & 1%I2 biili72 72 WA S TiEH 5038, Bt LW 28 AL
TWAHEEZBND LS, THIHTZ Y OFZEENENZ LD, HHREDa R M
BL TS ZENHESND,

Bt OFCER DL

TETFRBTZ 0 O HHEM X B 2470 BUEOTE AR5 £ Ol Iz DV TSR L7z,
DR

N AR DB ORI IEM-B1.4T DY Th 5,

Floriculturist
TEFrRAFRES RS

BEBEETSGICRD
Ate
EZEF DB VELY

Flower Market
1EF- %
Broker

e

l EZEHRDSREA

Flower Shop

Vi #2H: 2011/5/6

(Hi#h : JICA FHARA)
X-B1.4.7 TEFOIEZE
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APPENDIX-B NN A 7T Y T B T S 2
©) ERfEEOH (T 1A)
EABIERR = AHTGEIIMEES 3,000VND
BTG EIIMEREE = (R 5,000VND

® TEFRIGER O IERE
TEAARIE L, AT 2 IR Z BRI DEEA L TR Y . LEEAIERL & 184 A R
B2 L TWD, BEIEEIC L VB E CRZES LTV 5,
fEEtOME AR, MY OFER, LTFO#Y Thote, Eiz, BUEMBH L TWAR
KAV LB DRy 2 OFE TORT

x-B1.4.9 EHOERAE

HEAZ TR 24 72 0 (T 30kg/sao (=30kg/365m?)
fo R R 5 [a]/4F

(H8h : JICA FR#)
#=-B1.4.10 BBHAD R UMK

D% RS

N >3.0%

P20s >3.0%

K>,O >2.0%
Moisture content <20%
Acid fuming >2.0%
K53 >15%

MBIEREDBEH LTS R oRIZEEE I N2 b D, EWAEE A — % — (Binh Dien ) DREAELE (NPK)

(H8h : JICA FR#)
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3) EEROHE
M EED FAEOFERND . A TR 5 TAIGIE (FLE5IE) OBTERITRE
BN L, HAHHRERRIORT,
N ATRBDEFFKIETE 1,666 ha Hi#8: VEGETABLES-FLOWERS-FRUITS WEBSITE
a = 1,700 ha
=kg/365m2
ha®h =Y BHFERZE (IERAEHL) X1 30 kg/sao X1 BEEEADETYLFIZED,
b = 822 kg/ha
R FAEIEK 1 c 5 [@] X1 BMEEE~DET Y I2ES,
hadpf-YERERAE d=b*c 4,110 kg/ha/year
FHLEBHERAS e=a*d/1000 6,987 t/year
LB H D RS
N 3% L BAB R AL 5 o (N>3%) &Y
P,0s 3% T R LS5 R (P205>3%) &Y
K,0 2% LRI RS R (K0>3%) &Y
TKEBEBRDES
BZIEIER T-N 9,000 mg/kg #2[EINorth Thang Long;EiE D HTE R KLY
= 09 %
T-P 20 mg/kg
= 0.002 %
T-K 100 mg/kg
= 0.01 %
HRFEOVLES
HIRERTCERENUNETLERETIEE
h=e*f/g 23,290 t/year H.E?t%ﬁl }’3L\'CII 1tﬁ£ﬂE*4—tﬂ%®§i§’fﬁ%®§i'}?&ﬁ
W R
ERSETERRAIAO0%ERNETSBE o P}amé%gfwm\f:m EIRIZIHAL AR E0)
i=e*f/g*0.5 11,645 t/year sRArEESND, EHOREDY. BRAEE. ZREHI R
32 t/day KEEZDHZ D,
(Hi8h : JICA FHAE M)

4) FRHAIE (TEFP8EE) Dmreetk

TIKTBIE DRk FREHA I OV TIILL T O R E b,

® (LR ESF IR =R OB PENER EIC oA 5 BT 2 R o TV D

o HIFHTEDLICHMMT S Z LITTE RV, ARERE S0 2 it a5k 4 1@
E?‘:‘fa%&%ﬁb&z V. SBRTFENEEDREND D,
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(2) TGRS D = — XFRE
1) =—XREFE
TAKRIGIEREL D =—XNZDNT N A TTRRERDFR « A T~ ARA T —%
a5 Ligahht L7e (R-Bl4.11), Zab D LG L C=—AME & T Az
T #31%. Pha Lai Coal-Fired Power Plant, But Son Cement JSC. Sai Son Cement JSC @ 3 1
Tholz, K-BLABITRT LI, AILD T/ A i G 25~50km D ERfiiE B
DWBINIET 5.
#-B1.4.11 TKEEBRHO-_—REHER
e e (B S
Cement | But Son Cement Joint | Xa Thanh Son, Huyen Kim Bang, | Clinker: 3 million/year
stock Company Tinh Ha Nam
CONG TY CO PHAN | bia chi : Xa Thanh Son, Huyén Kim
X1 MANG BUT SON | Bang, tinh Ha Nam
(BUSOCO) Tel: (84-351) 3 851 323
Fax: (84-351) 3 851 320
E-mail: butsonhc@hn.vnn.vn
http://www.ximangbutson.com.vn/
Sai Son Cement Joint | Sai Son Commune, Quoc Oai | Cement: 300, 000 tons/year
Stock Company District, Ha Tay Province Vietnam | 2 identical semi-dry, vertical
Ban quyén thuoc Cong | Pia chi: Xa Sai Son, Qubc Oai, Ha | shaft kilns
ty CP Xi mang Sai Son | Tay; bién thoai: 034. 679377
Tel: +84-34 843184 Fax/Tel:
+84-34 843188
Email:_saison@ximangsaison.com
Ply wood | Saola Plywood No 71 Duc Giang Str, Long Bien | manufacturers of Plywood
Dist, Ha Noi, Viet Nam
Tel: 84-425-80295
http://www.saolaplywood.com/
CHESUCOVN Hoang Quoc Viet, Ha noi, HN, | Plywood, Bambo, Ceramic,
Company Vietnam Rattan, Wood, Handicaft
Tel: +84-914-331391 Production
http://www.chesuco.com.vn/ 10,000 m? plywood/year
Area 10 000m*
Coal Pha Lai Coal-Fired | Pha Lai, Vietham Output: 600MW
power | Power Plant Plant type: Conventional
Electricité de Vietnam thermal
(EVN) Boiler:2 x 300MW/(922t/h)
natural circulation boilers

(Hidh : JICA AR
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2)

Pha Kai
Sai Son Power Station
Cement -
Hanoi
City
30 km O 50 km
50 km
But Son
Cement

(H 8 : JICA FAAER)
XK-B1.4.8 TKERHLHEOBEMNFIAIS

=— ATERER
OFARAFITH (Pha Lai Coal-Fired Power Plant)
& B RE /7 600,000kw (300,000kw X 2 % : R4 7 —No01.1973 i, N02.1997 fitH) %
A L. 174tonfhr (K 150 75 t/4E) DIRF REMEN T 2 ARKIIFEET TH D,
TOKIGIR OBEIFIFICE LTk, BREEFBEICBET 2L @m0, RO Z & AfE
& LT L7,
® ARAAT—IX, BOIRNEETHD, FARBIREEIOMIGEIL, AR RS
DIV TELETH D, /IMUEORA 7 —IC# L TWD ERTWD,
® TKIGIRREIOZ T AL, R R Ch D, A 7 —IFARFEHICKFTEINT
WD, ARBANTA L DORENRMLETH 5.
®  KIBIRIREIDE AT Y 7o - Tk, ABRFHEE Z Ministry of Industry (MOI) ~#2
ML, =XV 7 - iz S20 e b2, P e /ey MR
BRICET 2 PEVPBETH Y . TKGRBREMEZ EBLT 5720121, H - JICAD
SEBLIETH D, FHEEHFE (FS) 1L MOIDO M my hTay=s Meld,
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3)

@k Ay I

But Son Cement Sai Son Cement & % |2, HIERBREE AL EEFEM A I DV TO R
D <. FARBIROBREHMEL, & A2 FPEHE L TORBEMEICHTM & TH 5, Sai Son
Cement ® CEO I, AADE A FTIHMLRT, BEDAIHOBINA - tEEEFRIC
SOWTHELERBRZALTHY, £7-. X F AED Clean Product Center 331 7
~ AR HEMZEALTND Z EICE R LT,

Sai Son Cement i3, BL LS NEM L A5 LI IAEUFECTH 0 | AT L5 4
A (2011 4F 12 HEICEE &) T2 U v b —Hisk & IRIE L Tz, CEO %, #iL
a3 L 721212, dod TR ARBIRBEHEOFIHIZ DWW TREF LI E DER TH -
72

#-B1.4.12 AV FIBOWME

T4 EPERE NI
A REYE 350 T ton/HE
Sai Son Cement JSC 27U % —1,000 ton/H N7 A TRHLLES X V9 25km
A A% FHER 140 ton/ B
A RE 3,000 T ton/4FE
But Son Cement JSC 7Y s — 4,000 ton/ H 2N A TINHLLED X Y ) 50km
A7 B 45 #F 900 ton/ H

(Hih : JICA WA

ML BT, MO ERBEFHL LTS,

A) HAfrR R EE

®  TKIBIRIAELD SR - BV

& tALUIDWEIIEZDLHE

& — XU —F)LUDfAMEICE % BB

O (iR AL NEEHEADT v TV —F 4 v OUWEDES L AR

B) BURRIRRZE I

® HERERBIFBEIC KT D E « /A O SR

Xy NEMFEO RIE
T AL NIGERAET D LR OB EEEIIR L, AV & RRIR 2 HREIC T 5729,

TARBIEDZ T AIVRBNEELAARDE A NEROHEMAZLZIRE L, N/ A RS
DA NTIHEREZE L E T T REE ST,

O {kfEd : (F) BARE AV MES
@ JRIEWIM ;201241 H 8H~14H
® #H%E24 - ButSon & A > | JSC
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@ TEFF O R

TAIBIEF D P05 IZ KD AL MWVE~DOEENE Z L0, HIRMEH
75 150kg dry-solid/t-cement LA & FEE SN D 72D, FRICHIBEEE,
B—X U =% LNl 25 BE LT ClLEMOER—NE 2 DD M,
20-80mg-Cl/kg-7)vh— (JBIEME R 40t/ B = F IRTEE B D 6%IZARY) FRE T
BEAIIRS IR, £z, @il AN RATHFEFIAETH D,
FIRIFEMERR I BT, BEAFEARR I SRR 2 AT 5 2 L ThHIR &
HEESi, ) —EEXHEETH D, LB > TREFOAKRSE A
VNEEHRADT v TV =T, T4 —F—, EERF, A (GElR
V7 R) ODBEIIAETH D, 2720, WEEXFEO KRk O T35
DN LR OLRE ST 2 HR T 2 0L EIXdH D,

4) TAIGIERREIR O FTeE M
TAVBIRDOBRERIH ORI REMEIZ DWW TIELL T O X 2 1cE 26 b,

® KIPEEFTKROE A v bt i A ROMREBBREHIIZIER LA H 5,

® KPR EIINERRBETZTELZA L TVDEN, ZIFANE TIZITHY ORI %
B 5, 2O, BEOZIFANLE U CTKDRBINIHER X 2008, FF
RIS Z T ANO A REMEIE S B,

® YHODOZIFTANELE LTITXEA Y MR RAITHD, LrL, HRDLS
(ZFARVBIEDSZ T ANURBR D TN 72D | BRI 7S AN S IRD D BN B 5,
Fio. HRBEIZ BRI CEOWED D), BETEIEBMA D0, HDHVITEER
N EMEZ X -7 ETHIEE-TH 5 I Do, T AN L O 5
Thb, Flo, NI AT N T AEND OFEMI 7R ZBPMLETH D,
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But Son Cement Factory

Coal Banker

Cement Material Banker (Silica)

Lime Stone Feeder

Lime Stone Truck

Bagged Cement Delivery Truck

(HH 8« JICA FAAR)

-B1.4.9 But Son Cement Joint

Stock Company D THENEE
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B2 TOKBIRALEE - FRIRMGRRAN A, BOWRRA

B2.1 FHEGRE

B2.1.1 B F/KUELG LV RET HIHREERE
TR DOEENL, 155 STz PR A B & RIRIZ BT D8t a2 v, Baide oK
BREARET DL ThHD, ZONHESNIZBERWBNEREMEEND O TH D, B,
NI A THNO T ARLES XN O 3 EFTABEE T TH Y . 4% S I 5 ET O
WEHE S TS, & FRMEGIC X0 BN O, etk fl, ALEK & & OVLERGE /) %5
MR D70, WELIRFE CTRAET DHRESENENERRD LD TH D,
LIF DF-B2.L1I 7 A DK FARWLERS L0 AT DGR EBORER-RE =T,

K-B2.1.1 N/ ATOETKLEBFIZHE T HEREFTEERERER

REZ
ARk | omw | oRws | EE L
wensgg | wEAR | mEpk | mes | R | BIRBCO
3 3 CResk) | 15 URALEETT 50
miE) ) | wE) |
LY 4,800 3,920 1.7 3.8 i 7K
Fav Iy 3,000 2,450 1.2 2.7 i 7K
xrar 42,000 34,280 18.4 41.2 S
Y 200,000 190,000 77.2 172.8 | H1k - ik
NA =T 13,300 10,850 6.5 14.5 it K
B—=FA 15,000 12,240 7.1 15.9 i K
7K 84,000 68,500 39.1 87.5 i K
T Y 270,000 220,400 125.7 281.3 i K
Bt 632,100 542,640 276.9 619.7 —
(I - JICA FE)

[HEgut]

< AN SSIE. BIREATTOREF AL ~DWAT — & & iz 120mg/L & L, fFRITHRFAKE T
» 5 250mg/L & L7z,
JRE SS=15mg/L & L7-,
AR (HAIBIR) DEKE=82%L LT,
T2 Y FARABRG LA O T AKALBRSGIZ DU T, H SRR B = H i KA K B X 81.6% & LT
BE L7z (2008 4Ex > W F/AKALERS FIS 2 5%),
T2 Y KBS A~EF A= 2 =) OWJIKE —EBRA ST, HERKLBKE=
200,000m% Bzt L, HIFEHALEE K B =190,000m% H & L7,
T Y FARRBEGZ OWTIE, EIBIC L DA L% 65% & FEE LTz,

FELRGE L0 BRI TG~ DA T KO SSPREE A 120mg/L FREE & BREIKE &
L CTIRIRE TH D70, 8 FAMEG 2RO B EHIEIRE =280t/ H TH DA%, Fk
FNCRRFHRAKE TH D SS=250mg/L FEFE L 725 & B -5 & =620t/ H £ TH KT
HTZ Ll
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B212 TFAKGRRERDOFRTH

BUE, /A O T RIS OBRER DL OB 46 T EFIL LT 0FK-B2.1.2 D1

nTHD,
£-B2.1.2 N/ ATHOTKUNEBIZOREIKRT (it JCA FiAR)
SR LR BE B G T T
AUz BT —
Fav Iy BT —
=% BT —
B PEEL 2012 4F
NRA <1 T 2014 4F
R—HA BT Ji=UIc Tt 2014 4F
7 R— BT J7 20U T &l 2016 4
= FISH T 2018 4

& T ARG OBBIBIAA T EFE 2 E B L, 2011 FELUE D 7 A TR0 B kT
RFAEBOFER TR ZK-B2.LLIZ7RT, THIEREICHENTE, LTFTORICEE LT,
® T U FKAERES T 2018 FFICBREIB A T E Td D AN, TR TKE K DFERLR Sy
Jie A KE CEA T E O HIX. D FARARE ~DHfeIL 2018 FLE L 70D Z LT
MEND 0, BEBGYIEOHIREARIZIFEO 12 & Li-, TO%IEHEL,
2022 FEIZEHHEICET Db D L L,

o Jbxr oy FAKLEGIIBECEE T CH 5N, MO A LA KIBIZENTEY |
BURE U C O FRB ~ DG KA RITFHE & & bR CIEFITDRE L o TV D,
2. A% b YIRS SHITTEL T D RIASITD I, L7edi-> T, 2011~
2018 A TOVGIRFARITFIE O 1/4 £ Uiz, TO%KMEE L, 2037 F 25 HE &I
ETHb0L LT,

® 7 R— /KA 2016 FEICKRBIBALG T E CTh 203, = Y FARMLIRE; & [RFRIC
BB BAAAYIAE~2018 45 £ CTOIBIRF A RITFHE O 12 & LT, T Okl L, 2022
FICFTRR®ICET 2D & L,

® LRRUAN D 5 FKALES OB AERIZ OV TR, BIEBPE L v EE S Lz,

300

250

| 2037~: 277t/day

—=——__2018: 181Uday, = > V@B ]

2016: 118t/day, 7 F—E@hBse |

100 | 2014: 92uday, —F A « A < V@A ]
—L_2012:85t/day, = YRR ]
T 201:8vday, ¥ AV Ty, Fay vy, UixF oy ]

200

150

ol
o

Amount of Dewatered Sludge (t/day)

o
|

AN MO ON~NO0OOODO T NMTETWL OMN~N0DDO AN M LI O

A A A A AT T A AN AN AN AN AN AN AN AN ANOOOOOMODOOMOOMm

[cNeoNeoNeoNeoNolNolNololNolololoNoNoNoNoNoNololoNoNoNoNoNoNe]

{9V oN I o N AN oN I o N N oN I oN I o N I oN IN{ o N BN oN I oN I o N I oN IR o N N oN I o N I o N N oN I o N I N I oN I o N B N I o N I oN I oN |
Year

K-B2.1.1 N/ ATDTKBREEEEFERTE (L : ICATIAM)
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B22  IGIRALE - BFRIH 7 B & 2 ORE
{GIRILEE 7 m e 2%, RO 2BEPED AT v T L VIEET D,
D GIRFIATEDR Y AT
2)  {BURRIMIT A UG IRLEL 7 v & 2 D E
7o GIRLERER I LT OFHA G & U il 2 ORI 7 v & 225 A
HHM A EIET D,
1 {BIeA RIS LG e
2) K= A b - MERFEHEICE L 72BN
3) {GUEAIH D=y E)H
4)  TFAGEEEAR, HATBHIE ORI G B L 72 T AKIGIe R I E
5 T AEOBREE R I 2 Hh

B2.2.1 {BERFIAFEORKY AL
TAMEEDZENL, HY SN2 FARZER IR OBET 28I Ch 5, ZOoEES
NI-EEIPEREMFIEND D TH D, ZOIERIL, AT ot A2 L > TAHRNE
DO, RN, K, BEES. AR IND, 2D OBAFERZ W)
WS Z & EIRABELOE — D HHITH - 7=,
PLTFIZ, BIERERED G KR ERFEILER~T,
%=-B2.2.1 BREBEAIODEKELEFELL
TRAR ik N 7 J5 &b VAt
VY ZE VY ‘+£ ne
R B I e B L T T I ol I
EKER
99 96 80 40 20~40 — — —
(%)
passsi 1 1/4 1/20 * 1/60~1/80 | 1/160 1/330 1/700

*RIEM OFEH, FIHOAEIZ LY B s,

(H8h : JICA FRAR)

WP, DS TSN EFRTE - 72 AARICEB W, BELEFAER ST, L
DU, TR AT BSOS T M OFFRFHEZ B2 DR E o7 2 LTz,
IBIRD AR HERIERRALEG (O FE D (BIROFIAHEM M REI N TE T,

INET, BEEME LTS SN TEZ FAKBREZADFHAT 2 -0, FIHAEIO
=—XIHESTZEM (5 2HET 22 ENEELERD, T TIFKERIZER SN
DG A IEMICHE L, RIS CTeRA T EEZRE L TS 2 EnRO 6N TN D,
TAKIBIRIZ, TOMTICERT 2 EUFOREER LT 5,

B2-3



NP ALT

APPENDIX-B N T P TR FE

TKIGIRD GRS & LT 5 &, FE (C), KFE (H). BE (0), EH (N),
Widg (S) B> TWnW5d, ¥Ry TIZr A% (Si), v vA (CB), v/ 3¥ U
A (Mg), Vv P, #YV DL (K., ZOMOERBEN OG- TS, T D DSy
X, BHEOENIHD OO, FREBEKEELT D TFKRNLFAET D FARIGIETIE,
FZDOETHRKTHD EF XD,

INODORSICERT DL BRSO C.HMBERENE L TOMENELR I NS,
Eo. BT OPIZERTUR HEIEEE L TRIHO RN H 5,

ZDXDITTRBIRIE. DR LAFIH ORI & gtz —RICRET 5 F
ER 72> CE o, FARIBIROE R Z et 2 72 D13 S5k ikic B3 5
GYEN RO BEERFHTHY . FAEFENKEHREETHDL NG, FABRED
FIABEL KGN THD Z ENEEND,

TSN ELFAEREOERIZIE, ROFERET OND,
ORELTLERDERICHD Z &
QEHMMOMIENAIRETH H Z &
OMIERIERLIZ KT D'k H 5 Z &
OFHRBENR LIRS &

BUTE, HARKROGEAE CTEAL S TW OTHIERI AR, BRI, HEEG M,
HLIGIR « BRAIHIEDRREHE, BEENX - TREA T 7 O EMFIA R H 5, ~/ A il
B DIy - FIRIZIEL, BAKBIROENS TEX—2T7 4L L, ZhbOfHEE
DFNS FRRO~@OOBLREZBE L TRET D,

NI A THOFKRIGIEDIRASTEHE & BETORGIZ OV T, #£-B2.2.2 1T 7T,

#&-B2.2.2 TKERLE - MIAORKRIBETME (—RRV)—=27)

TBIBALER - FIFH OEKIERE | FEM BETOERE
MK B RENT C NR—2F A O
. . B4 RSO SR
U ey ! !
IR AN EEFH B = LR R OB X
a VAR A bR ka2 T, fFlitEnd 5,
. ZRABET, FatEnd 5
G TR DR Xﬁg ~ °
RLRIGIR ORI Bt AR,
- ZRTRET, HHitEndH %
L IBIER (D b Xﬁ'é - o
Sl L AR ©
BEAK DR E M BEHIF D LCC N mfili Td 5,
TREA T 7 DGR EEE O LCC 3@t Td 5,

(Hidl : JICA FRAR)

* Hanoi iilZ 3 TR 1 D RSB S5 7)> & F8 59~ 2 15 IR D PEIR Z3 il

BLXOAEREMEIC DWW ik, B-1.4 81 25,

« AR A O S
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ERO—RAZ V== 7 X0 N A HICETDFHITEL BRPICEENLSH

GBI L DB TA 7Y A 7/ vax b (LCC) #WETH L, 2V AR O THEKERE
MR, GoEREUE - BALTHIROPREHED . BRI ATREZRFIM GIETH S,

F o IGURALPES AR O HlKI S T & D FeAd ALy D T KB IR ANEFRE D A5,

TEIRALEE I o0 A e OB IR ORREF I OAEEIC L0 | FRIGIR - FTEREITHIR S h

%o ALY G ~DZ T AFUA AR, WO LB g F #1100 KRN L DB IRM M 71k - 15

RORMIFIEIL, KROBWE~ F U v 7 AZHETE D,

£B2.2.3 JOERBEDOILYYIR

{GUEHESE TSy RALIL G385~ D HALIL G385~ D
QLB fi s FH 3t TAKIGIESZ T AL OK TAKIBIEZ T AL NG
< [ L b
AT TR0 B T sy TEEEMAIM, KB

1HIRBREHE

AN (REHMmMEEE L)
THIRBREHME (BREHMmME A V)
AN (Ml L)

R L R

AP AT RE AR = /)N [ KI5 UE DIENT TSy

(4 : JICA FHAE )

BE N A TN THRAET D F/AIGTRIE Nam Son 4L5535° Tieu Ky AL53 512 E ik < .
NP STV D, T3 D DUV GIFR AR ED D720 5 HIFIF ANARETH 5
M. At O T AKAEG AR O SRR R I K DR AEHIREOHRITHEV, FARBRORZ
FANNREEC 725 & FHEREIND, Lizhio T, mEADETO FKIBIRSZ AU IR
TERWZ END ., HRMAFEL OVGIRLIE Y 7 2ADORFHI YT > T+ 7216
FE O FIHUUS 0O AT e OV TR BHMIE DA 2 {22 L7z B¢, W R & L ToFIH,
HIRBREHE, & A 2 MEEHED T GIRET 5,

B2.22 TFAIGIRRAE T 1 ADRE
VHIRFHATERE I L7 7 0 R 2O\ T, BiE. Bk, ZEEimib 7ot 2
O fHAEEEZUTO 4 EE LV EET 5,

Alternative-1 : :JHE — ik — R BHzfE « 2 RA ME—445y « FIA (B EM, RED
Alternative-2 : iifs — il K — Bk eI — R GHURIREL

Alternative-3 : i — K — AL —FIH  (GHIERRE

Alternative-4 : Jifd — /K — K H ¥z — Bbz i — R (TGIRRE

(1) KT vt A DOBE
DL R ~ ot A O 4 753,
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DAlternative-1: M — ik — K BEE - 2R R Me—45y - FIE (HE%R B, B
BikiGIE 2 K AR 2 AR A ML, BRWEM, B E LTRIHT 2 b0 TH S,
K H IR X DG IRHIEECIE, BKTBIEE KR Z 0% REICE TR NS EL I ENTE
Do HFTIE, HICEKROETLAEFTE D, £z, RAEBIZ K > TEKREN 65%
LURITAR T LI ARBIE 2 HERE T 5 2 & T, BRFEEAC XL 2 = R 2 MudsiEde,
MAMZE LOBERISC T, EEROFENTRETH D, WEL LTRHT LS
BIE. BARRZ 20 REICETRTSEL Z LB ROONL T2, FHz il Uik
DEGEIITNEER TS 5 D,

(8 : JICA FHAE )
E-B2.2.1 Alternative-1 E#E—Bi/k—KBEIE - 2R Me—L% - FIF
(LIEW R, R

@Alternative-2 : JRifE — ik —#BEzE—FIR (5IREBED
BEAKTGIR 2 Bz L, L LCRIT 250 Th 5,
LR IZ K DB KEDa L e — A RNEGTHY, BELIZAENAIEETH D, —
JiT, WERRREICER DN XX —BAREL D,
B SN TR, BRDFE D DR E 72Tk & 72 0 | B W HEICEN TSR
Th D, TEEROEKRL, FIAMO=—XI2Xk > TRESNDDS, REHE LTI,
BKE20%UAFRRDEND,

(HigL : JICA FAA)
®-B2.2.2 Alternative-2 RiE—Bik—#MWMIZIE—FIA CHRMARK)
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@Alternative-3 : J&#E — ik —RIL—FIH (5T EH

ARG EZ RIE L, BEE LTRHIAT 25D TH D,

BB L CORIHZRTTR E Lo RABLEEClIE, RILBIEO R EZ MR T 572912,
iR (200~300°C) F7=iZHiRE (400~500°C) TORALMELZIT S, AL TR THAT
LRI AZFMRETH D05, BRI A=y Vva X b, Fry=v7ax
FDRTARE 2D,

BE SN RABTGIRIZ, HTORIDIEDL BLOD, GKREDPEWE RV | AROREE
BREFE LT, BURVWMEICERT-EM TH D,

(gt - JICA FER)
X-B2.2.3 Alternative-3 iRfE—Bik—mib—FIA CHRELHKH)

@Alternative-4 : JBifE — Bk — X H 824 — B —FIAH  (Q5TRREL
BikiGIRZ P RKBEML, HRT RAX—I2 X0 ATREAR IR Y HIRE KR &2 S,
ZOHK, BWEERCZ VBB LCTRHAT 200 TH S, IBIREKFIIRAERIZLD
—RHCIRIZ L0 B0%FRE IS, FEMREIRARINIC K D RIS X 0 10%FEE £ Tl &
Do BEMEIRD D ONiRR & L THBER TRV F—BZ2B LD 2 LN ATREE 12 D03,
RKHIBEOT-ODIRRK/QEHBERMEL 2D,
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(F R D 10% % 1R HR) (F R D 10% % 1R 4R) (IERL D ZE 5255 D 50%K )
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B LCHT 2 o | 9450 720,

%t:ﬁ Eﬁ‘ﬁ%@f&')éo ’i“ﬁﬂﬂ’bﬂﬁ'éiﬁ’ﬁiﬁﬂi\ }%%;:‘@ 1}\6iﬁﬂﬁ%’/@@
EHRLICIT TEEFET | SAKR10%UT e 3 B 92 M L ek L C B
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= (RRmICIE A ) | FUBEE LTBIRTE S | Ty 20

(Hih : JICA FHAR)

B2-12




APPENDIX-B

~ p AL

NI A T 2 K AP e S e

== AHEOFRER, BN Tl A v PSR ROLETE L-HARLE LTHIAD D,
LEER-T, BA Y FEHOERICEDLE T, Hix T HIEIRAH iR (5IRY 1 7L
figk) ORME TERPOEKE=10%LL T L35,

(5) TF/ABIRALLE Y o 2 DEKIBE
ERROSM 2R E 2. Alternative-1~4 £V FAKIGIRLEL 7 0 v XA 2 &R ET 5, LA
TDF#-B2.2.8 |ZIbiEER &2 RT,
#-B2.2.8 TKEBEBEMBRHERTOERDLEEEE
F5= Alternative-1 Alternative-2 Alternative-3 Alternative-4
K H H etz (BUR) | K H &It Ak
HH AT R
WIHE
(million US$) 16 1ol 64 17
22 H-fE D&
P 1t
E‘”%g BE 16 178 56 206
(million US$)
TER
) f @ 32 279 120 323
(million US$)
o | gxsme, mi | SEo=xre— | SEIRD B | spoxioe—
2 ~OEBYEN | ZEET 5 S| EWMETS
WA 4.0ha 0.9ha 3.3ha 0.9ha
R HHLETZ T TlE
HAPRRE | &KEE 10%LL T Bz L Blz7a L BRlzp L
IZTE 720,
X YAN O X
S BRI A A] o3 2R A S L ﬁiﬁii@ﬁiﬁk LCH | RLEMTHY
Be. 3)@@%% ["Tx 5B, KbHT R —%
L CTHESET X HET D=0, H#E
Br TTER,

(Hih : JICA FHAR)
by, BTHHERLE o2 XL LT, KREGEBEHEBERONA T v R
BIERTET D,

B2.3 TFAIGIRALE - FFIFHER D A HRE
TAKIBTRALE « BRI ER F Hhoo fede H
TG IR % O & LT, D 30Ftahht L=,

B2.3.1
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i DN E N O & . X-B2.3.1 X UNFR-B2.3.1 [Z/RT,

@North Thang Long WWTP

.Z Ho Tay WWTP

]

Tru¢ Bach WWTP
Cau Dien BEEY = > R A My O .Z

.[ Bay Mau-WWTP

Phu Do WWTP @ @ < KimLien WWTP
- @ Yen So WWTP
Yen Xa T/KALE S O Yen So Sk LRV M

(HHh : JICA FH#)
E-B2.3.1 T/KERLE - BRI ABREHLE

#£-B2.3.1 TKFRELE - BF Az NTE

A RFI
Yen Xa Yen Xa WWTP N {5 e ALEE fiti 5 FH #h %
TR L FR JEsRT 5,
Yen So TKEE D EE W O HRSE T HET . Red
T - FD RS River DI (&4 ) (ITAZET S,
(% 3ha)
Cau Dien Cau Dien D BEFEY) v R ALER g PN oD =2 o
W o LR A Mk | A MElERRATE T 5, (BRI
| ek e LCRE)

(Hi#h : JICA FHARA)

B2.3.2 HHLBEDFIER

TOKTBUR AR S R o0 ISR E 13, K A 2SR+ BEGLER~NA 7) » OGRS
R T 5 2 & ARMHRIC, 3 A OW TR O fIREtE, @7 7 ' x| 5
BRI, FRROBEREM L DR G MEIZ O TR L7z,

B2.3.3 fEak 03 B R
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TOF-BI2 (IRTEREEREL, KERIE, RZHEIZL > T, EREOEREEE(, TK
THIRDE T K D KBREEIHYL, #EEWRRE I X D8 ~DEEF IO W THBI S5,
Rl ORGEIE TIE, BRI ATRE R BEEEW 1T, B ETE M ICHE SN D,
x-B.3.2 HiEALIE R ER B E AR H
B B
BREGIRETE Avrticle 77 Classification of ordinary solid waste

Law on Protection of the | 1. Ordinary solid waste shall be classified into the following main
Environment cateqories:

(a) Recyclable or reusable waste;

Avrticle 79 Ordinary solid waste recycling and destruction establishments,
ordinary solid waste burial sites

1. Ordinary solid waste recycling and destruction establishments and
ordinary solid waste burial sites must comply with the following
requirements:

(a) Comply with the approved planning on collection, recycling, destruction
and burial of ordinary solid waste;

(b) Be located at a distance from residential areas, surface water sources and
places where such establishments could pollute groundwater sources;

(c) Be designed, constructed and operate in order to treat waste thoroughly,
economically and efficiently without causing environmental pollution;

Article 81 Collection and treatment of waste water

3. Mud discharged from waste water treatment systems must be managed in
accordance with the regulations on management of solid waste.

4. Waste water and mud containing hazardous elements must be managed in
accordance with the regulations on management of hazardous waste.

Article 86 Prevention of environmental incidents

2. Prevention of environmental incidents caused by natural disaster shall
cover:
(c) Planning and constructing projects for prevention of incidents and

mitigation of their consequences in places where environmental incidents
are likely to occur.

K& WL Article 5.- Protecting, exploiting and using water resource; preventing,
The Law on Water | combating and overcoming the harm caused by water
Resource Article 14.- Protection of the quality of the source of water for living

2. It is forbidden to discharge waste water or to introduce
pollution-generated substance into the sanitary protection zones of the
living water providing areas.

LEBATE Article 9.- The dyke protection limit shall cover dykes and adjacent
Ordinance on Dikes areas that directly affect the safety of dykes.

The determination of adjacent areas must be based on the dyke grade,
technical characteristics of dyke constructions as well as the
requirements of dyke protection and salvage.

The Government shall stipulate adjacent areas of dykes.

(HH 8« JICA FAAR)

B2-15



N AT A [E
APPENDIX-B NS A T 2 FoK PR LG i o g i 2
B2.3.4  TF/KIGIEALHE - R AR AORE

ARG IEE i ax L, A O BG, MR, A OFME M, JEI0 B R R
DOEGVE, HARHRE - HIEE - (BIEFHAEORRO =— X253 28810 L O THetE %
HIWrkr k& U TR %,

IS OFHEOFER, Yen So BUE AL T, K B RLEERERE & B E 9D DS+
MHmfEx A L, EEBMNOEEN T Y | [k e bITEERHBOBM &2 5= 7oA
WD, LoLRns, )IENICH 572D, (HIRLERHEE DI KRR FKIGIE - HE
KROPEHNTEI T 2 BREEARGEE, AKEPRE K OBRPIE DI 2 62 L iz 5720,
FIENIZ & D L FIERIC 0 & SI2H D 2 & PRAKBIIE OFERE AT 5 |
HARZ G S ERWIERETIIZ T 5 2 & T, EIA ICHEGT 25 A EwT 5 2 LN HE
T b,

Yen Xa FAMLERIGIE, ##hERKICHE Lot R T 5 T Th v | Ml - &
fb7p E OB B ONfiR 2 S & LT fisFHR 23 FTRE T d D,
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REHYEEXOHADKRE

A2 LENCREHF L= L D 1c, N/ A THD 8 FAMERS )b 349 5 HIFEE5RE (K

15U8) 132800/ H TH Y | FERAVICISEGH IR OB A FZBLT 5 72 DITIE T ORE &

WX LTI Y A 7 Vs 3B & 70 b, Lo L PRt 0BG, REEE&E2TEH

LTHED DHIRY oA 7 VFIE T ANLBET X E/GIRIE, YHiE—5OH I RE

LCHEDDZ ENRMBETHD,

& N/ ANTIETAKBRA VA IZNTHEVHIBRITIINETHFELRN ST L
Mo, JGRY A 7 IR H LVWEETH Y, (GROMER - FARMONE - T
i T AN DO SRUERBIRE R CTAREH TH L7290,

® B8 F/KIIGA~DFEATGKENGHEEIZET DRI R D ETH D720,

® HIfE, TARLIEG~OFA FAKBEMELS . DR TAEW 2 & 72D DO1Eh 70 5
ETHTE D280,

ATk o> B2.1.2 filCHB T, 2011 4ELIED N ) A THO FARIGIRBEAEEZ TR L2, 2
DI HRMEEZEM L THED L FT, = o TREGBRE B AGR I O T KI5 e
ABES =7y b UTHERMAZRES D,

LB LD | HRE Y 353 O 9~ 2 V5 TR AR - 1) A A% oD JOUBR e G i K15 I
HEBIMKIGIRE=1850H L35, 72E. ZOIHIREIL 8 F/AKRMEG A TOMMAIGKE

A FHERIC T B R OB R =2TTYA © 23 12HS T 5 D TH 5,

VB VR E i 3% DM R 71
PITF T, UEFEICBWCEET A151RAE - FIIAkRR (LT, T=2 i5REFRL
X —] L95) O EITO,

B2.5.1 X HEHRER OB ET

(1)

(2)

(3)

AR

H e KI5 e AL B =185t/ H

LK IB IR 5 7K 2 =82%

—RHLIB IR G K FE=60% (K H RZERIRIZ 31T 2 WG & /K )

BN E AR AT
B RS 72 0 O EIT EU RO T 7 U B OFEF % & &1 6.2tm%lyear ZE 0T 5.
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TR &R & L2 AH 72 Paved Drying Bed & FEEH 2 85 R T 7 OJ5 R REMREE 73
K LTWS, EUBXOET 7 U BZHT 5 FEEEE S B0, IHIRBIROKEHEET (&
HRfE) ZRatiikD 5,

(H8h : JICA FAAR)

K ARG W TRE 975 IRER S =400mm FREE & 35,

K HHCBERE OVG e H =K1 25 H &+ %,

VB K ez PR i F =185 t/day X 365days / 6.2t/m’/year =10,868m° (=7 @ 12mx 130m)
L72i3> T, K HFERRRIE 1B Y 12m X 130m Ofiiik Z 7 BaXE T 5.

=L N7 A EU
KHFLE Nvay ) AR KLEE;

VGRS L » W8, S R AT LY : :
THIEH L - ot * KAWL DarRA Mb, IARAT LY

(Hi8h : JICA WA )
X-B2.5.1 XBEIEHEREH
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K AGRIZ BT DGR RIIRRB MO EEZ T D 6D TH D, N/ ATHOM
Z (&%) RmERE <, BREEAENWZOEENRMETT 5, —FH, 5% (A
) (T HREFREIAR Wz, WL Y bEBRNE< 25,

NI ATTIETKBIRO R A BOFEFIT <, FRAEREELFEERL TV L MEDO
i & RN R T2 D720, AR OBRFFRICH W ABEDRITIH ETHETH D, 4
[FFER LT % K H Rk O R 7@ I T 1RSSOV Td, EBRIC iR 2 B S ¥ T
W T, HZIRO A ZAERTHIE DR NIRIZ X D iR 2 lA TV 2L BRETH D,

(5) x|y A b
PLUFDF-B2.5.1 IZ Y TIRET 5 K H sk Of%fi V) A b %, £-B2.5.2 [JHHk%

i—\‘—g‘o
#*-B2.5.1 KHEBREHZROEXEKE) A+
B HAE S S
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HasitmE (HEEEE) 20 21BN A
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AR fi i E
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B2.5.2 HEMREZIEMEER OB ERE
(1) B ed

(2)

(3

(4)

H g KB RALFE £ =83.25 t/H

W AKIGTE & /KR =82%

BANBIEEKFE=60% (K HEIRRIC K D —IREROEKE)
FOBRIGIEE KR =10%LL T (IR 2 A0E L 72 & k=)

i FH 2L

BAFARIC OV T, HARDEAERFHEHEICHEL 5,

L YN

TERT T & 2 PR AFRRE Tl < VIRE TRB O R b — MR 7 & 95,

RS, AR

WMERRARBIZ OV T, BEFHEZLTIORT,

® AR5
1HIeF A& Bi/KiGUE  83.25 t/day
KR 60% (Solar dried sludge)
B & 33.3 ds-t/day
® [GURHE
LI T 15 B (n— 2 V) — )
{GIERAN& 83.25 wet-t/day
[E e N & 33.3 ds-t/day
R IE & 7K 10%
R H AL 365 days/year
TEHRRE ] 24hrs
HEJERVG Ve A B

H 0 KR RFERE
IRFfE] 2 0 K oy 7K FE

=]

A et A

A~V S BALHEIFE S D DIKSY

DA VN5

33.3* 100/ (100 - 10) = 37.0 t/day
83.25 - 37.0 = 46.25 t/day
46.25/ 24 =1.93 t/hr

58 kg-water/m?- d ~89 kg-water/m?- d

1.93 t/hr / (89 kg/ m?- d / 1000 / 24) = 520 m*
1 line = 210 m?
520 m® / 210 m*/line = 2.5 lines
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IR E ZHE
GEFRZNRITAEMEFIBIEDIRREIZ K 572 9)
1.93 t/hr / (58 kg/ m?- d /1000 / 24) = 799 m?
799 m® / 210 m’/% 41 = 3.8 R4 (4 R5)
=0K
TGUEDIRHRED B IEER N RN WG AT, 4 R5014E
TEBBH ST D,

® iR
b— MR TR WE 3 R

1%5E e+ 5

TR ] 3 %41): 24 hrldx365 dly

(FLIRE I TR P A v =212 L 0 )

(HH 8« JICA FAAR)

(5) EREY X b
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B2.6.1 #HEH
(1) BRE
PLFDF#-B26.1 1= ViHEREFRILE X —OEHHEAB U A N &/RT,

£-B2.6.1 TUVEREERLELEVE2—BRHERYR b

Item Unit | Quantity
1. Solar Green House
(1) Civil Works
1) Green House (12m x 130m X 7unit) m? 10,920
2) Concrete Foundation L.S. 1

(Including Form Work and Reinforcement Work)
(2) Electrical and Mechanical Works
1) Wheel Loader nos 3
2. Thermal Sludge Dryer
(1) Electrical and Mechanical Works

1) Drying Facililies (Capacity = 30t) Unit 4
(Heat Pump Style)
2) Wastewater Treatment Facilities L.S. 1
(2) Civil Works
1) House for Drying Facilities L.S. 1

3. General Structures
(1) Civil Works

1) Land Preparation m? 32,400
(Including Stripping of top soil, Embankment by imported sandy material and Disposal)
2) Concrete Foundation for Administration House m 100
(Including Form Work and Reinforcement Work)
3) Concrete for Retaining Wall L.S. 1
(Including Form Work and Reinforcement Work)
4) Road (Asphalt Paveme nt) m? 18,080
5) Fence m 720
6) Gate nos 1
7) Administration House m? 100
8) Storage m? 100
9) Track Scale nos 1
10) Firefighting Station L.S. 1
11) General Utilities L.S. 1

(Including Electric Supply, Water Supply and Drainage Sturucture)

(Hi8t : JICA FAAR)
EREY R MZHESE R LGRS O E & #-B26.2 7T, pd, FEHAD
HHZLL T O®Y Th 5,
®  [Japanese Standard] : H ARDEEAER 2l 2 LICH B L2 b0,
®  [Japanese mfr.| : HAR A —I —OFERAMHE
®  [Code No. | : BEAF FIS I3 T L7z b A [FE 0> 2008 A UE R - 4 il L5
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x-B2.6.2 HRAEMHRERERER
. . Unit Price Cost
Item Unit | Quantity (US$) (USS$) Remarks
1. Solar Green House
(1) Civil Works
1) Green House (12m x 130m X 7unit) m? 10,920 481| 5,252,520| Japanese Standard
2) Concrete Foundation m3 5,460 72 393,120 Code No.6111
3) Form Work for Foundation m? 994 4.8 4771 Code N0.6311
4) Reinforcement Work for Foundation t 51 1,683 85,833 Code No.6411
(2) Electrical and Mechanical Works
1) Wheel Loader nos 3 120,000 360,000] Japanese Standard
(3) Others L.S. 1 609,624 609,624 10% of (1)+(2)
6,705,868
Sub-Total 6,706,000] round to nearest 1,000
2. Thermal Sludge Dryer
(1) Electrical and Mechanical Works
1) Drying Facililies (Capacity = 120t) L.S. 1| 21,528,000| 21,528,000 Japanese mfr.
(Heat Pump Style)
2) Wastewater Treatment Facilities L.S. 1| 1,251,000 1,251,000 Japanese mfr.
(2) Civil Works
1) House for Drying Facilities L.S. 1| 2,839,000 2,839,000 Japanese mfr.
25,618,000
Sub-Total 25,618,000| round to nearest 1,000
3. General Structures
(1) Civil Works
1) Land Preparation
i) General Clearance m? 32,400 15 48,600 Code No.1211
ii) Stripping of top soil m3 16,200 12 19,440 Code No0.2101
iii) Stripping of top soil(Spoiled material) m? 4,860 0.5 2,430 Code No0.2101 -1
iv) Embankment by imported sandy material m 81,000 5.1 413,100 Code No0.2102
v) Disposal m® 21,060 2.5 52,650 Code No0.2105
2) Concrete Foundation for Administration House | m?® 100 72 7,200 Code No.6111
3) Form Work for Foundation m? 40 4.8 192 Code No.6311
4) Reinforcement Work for Foundation t 0.5 1,683 842 Code No.6411
5) Concrete for Retaining Wall m® 54 84 4,536 Code No.6121
6) Form Work for Wall m? 40 6.1 244 Code No.6321
7) Reinforcement Work for Wall t 1.2 1,697 2,036 Code No.6421
8) Road (Asphalt Paveme nt) m? 18,080 26 470,080 Code No.7120
9) Fence m 720 109 78,480 Code No0.7321
10) Gate nos 1 8,558 8,558 Code No.7311
11) Administration House m? 100 1,203 120,300| Japanese Standard
12) Storage m? 100 601 60,100] Japanese Standard
13) Track Scale nos 1 60,132 60,132| Japanese Standard
14) Firefighting Station L.S. 1 120,300 120,300| Japanese Standard
15) General Utilities L.S. 1 293,844 293,844  20% of 1) - 13)
16) Miscellanous work L.S. 1 352,613 352,613 20% of 1) - 14)
2,115,677
Sub-Total 2,116,000] round to nearest 1,000
Grand-Total 34,440,000

(High : JICA )
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(2 RHEA

WIHNE ] & U R B OIS

. TV T Y S — R E L OE4A (VAT) %

THOVEND D, TNENOEESMEZ UL FIRT,
@ T U=T UL —EREITERED 10% % LT,

s

® Fid (VAT) IHERE -+ =TI 7Y —E2ED 10%% 3 L L7,
P E R ERE R A LT 0 #-B2.6.3 1277,
#-B2.6.3 TUVERERLELEVY—HRNAER

TH H = Z |k (1,000US$) ik
@ =B
D) RHESME | &6 |
Q) BERGELRN R | 25018 e
) ofdARE) 2116

/N 34,440
2 =ov=7IJ 77— 3,444 10% of (1)
() Bid: (VAT) 3,788 10% of ((1)+(2))

Total 41,672

(High : JICA )
B2.6.2 EE - MERFEHE

TV HREFRbE 2 —OEE - HEFFEEREARIX 2016~2037 £ 22 FEf £ T 5,

B 7 —idEyE - HEFFEEICET 2 EBITU T O 2 S En 5,
® 8 N/KAERYG XV BIAKIBIEE ZITHY | K H HL M M Oz i s 12 K 0

B ARE L, = Ra—~ i1 5,
T —NOENR OHEFFE I (BRE - a2 5T 2179,
C HERFE R AR T A TEE 2 LU 0 #-B2.6.4 121”7,

fe
I @

xB2.6.4 TUVEEERLELEVS—EE - HEFEEBEDHEMIER

No. 5 H A E

1 N

2 a—T4 VT4 BAOE. B, BN

3 BERR. 15RO

4 T EEREL

5 NG, MR A

6 Z OfRe L INREERE, LB —F B
Ry BERAMS Vo ENVE A
7 4 AR, oM OKIERE)

7 PRI

8 T
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1) AEE
I - ' N LTINS RPN N i
No. BT W A s ) USS VND USS fifi =
1 |Br £ 1 376,992,000 18,000 376,992,000 18,000 {1500 $ /H x12 A
2 | e ~ XY x— 1 175,929,600 8,400 175,929,600 8,400 700 $ /7 x12 A
" N af 1 175,929,600 8,400
XX — 1 175,929,600 8,400 175,929,600 8,400 [700$ /A x12 H
3[R Aotk H AR 2 75,398,400 3,600 150,796,800 7,200 3008 /Hx12 H
7N & 3 326,726,400 15,600
~ XY ¥— 1 175,929,600 8,400 175,929,600 8,400 |700 $ /H x124 H
4 |Hbio gty JE R 8 75,398,400 3,600 603,187,200 28,800 300 $ /A %124 H
P e H o 5 3 75,398,400 3,600 226,195,200 10,800 300 $ /A x124 A
/N it 12 1,005,312,000 48,000
<3 ¥ — 1 175,929,600 8,400 175,929,600 8,400 |700 $ /H x12 4 H
5 |lils s PNELA i 0 75,398,400 3,600 0 013003 /Hx12+ H
o AR I e 2 1 75,398,400 3,600 75,398,400 3,600 [300 $ /H x12- A
N it 2 251,328,000 12,000
~ XY X — 0 175,929,600 8,400 0 0 [5008 /A =12 H
6 | i 4 75,398,400 3,600 301,593,600 14,400 |300 $ /H %124 H
7N 7 4 301,593,600 14,400
& it 23 2,437,881,600 116,400
(it : JICA FAALRA)
2) BHhE
Cost by category Unit cost, as of April 2011 (VND)
Off peak hours (13hr) 1,139
Low load hours (6hr) 708
Peak hours (5hr) 2,061
(i« JICA FH#H)
3) BREHE

20114 4 H DT 4 —E /L4 A /L{=21,000VND & L 7=,

4) EERBR, BRAINE

Items Unit price
1 | Inspection Equipment 1,000 US$/year
2 | Sludge quality analysis as TCVN5945-2005 (12 times/year) 50,000,000 VND/time
3 | Firefighting equipment 1,000 US$/year
(8 : JICA FHAE[H)
5) ZDfhikRE
Items Price Unit
Small-scale repair 50,000 US$/year
Rental car fee (car + gasoline) 272,101 US$/year
Telephone fee 3,000 US$/year
Business equipment rental fee 10,000 US$/year
Office supply 5,000 US$/year
Others (water supply etc.) 40,000 US$/year
Total 380,101 US$/year

(Hidh : JICA FRARA)
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(Bifsz : 1,000US$)
T Pz Year ait
2016 | 2017 | 2018 | 2019 | 2020 [ 2021 [ 2022 | 2023 [ 2024 | 2025 | 2026 [ 2027 | 2028 | 2029 | 2030 [ 2031 [ 2032 | 2033 | 2034 [ 2035 | 2036 | 2037
INCE 116| 116| 116| 116 116| 116| 116| 116| 116 116| 116 116| 116 116| 116| 116| 116| 116 116| 116| 116| 116 2561
Eovak ¢ 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367| 367 8,069
SRR 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 331
=T AUT B
T2 390 390| 390| 390| 390 390 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 390| 8583
INEF 72| Tr2| ot 2| w2\ wre| rre|  rre| vr2| vr2| rre| wre| w2l i rre|  rr2| 72| rr2| wre| 72| 72| 772 16,983
TRIE mif 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 674
ARG 433 | 433| 433| 433 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433| 433 952
SN ER TR (i 2 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 106
AR 380| 380| 380| 38| 380 380| 380 38| 380| 380| 38| 380| 380 380| 38| 380| 380| 380| 380| 380 380| 380 8362
PRBRE ‘ (0.4% of 1-7) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 153
AF(-8) 1,744 | 1,744 | 1,744 | 1,744 1,744 | 1,744 | 1,744 1,744 | 1,744 | 1,744 | 1,744 1,744 | 1,744 | 1,744 | 1,744| 1,744 | 1,744 | 1,744 | 1,744 | 1,744 | 1,744 | 1,744| 38,365
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AF(-9) 1,831 1,831 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 40,283
10‘ R 10,000 | 10,000 20,000
Wi 1,831 | 1,831 | 1,831 | 1,831 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 11,831 {11,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 1,831 | 60,284
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Chapter 1 Background and Basis of the Project

Background and Necessity of the Project

Hanoi City is the Capital of the Socialist Republic of Vietnam, the center of politics,
economy and culture of the country. The urbanization speed of the capital has
continuously accelerated during the recent years. However, the development of the
infrastructure including urban sewerage and drainage system is slower than the

urbanization.

To improve the urban sewerage system in order to enhance the ambient water
environment and in turn, the living condition of Hanoi City, HPC is giving utmost
importance to sewerage collection and treatment facilities. Currently, there are two
pilot wastewater treatment plants (WWTPs) at Truc Bach and Kim Kien, whose
treatment capacities are 3,000 and 4,800 m’/day respectively; and one medium scale
WWTP at North Thang Long with a treatment capacity of 38,000 m>/day. In addition,
there are a number of WWTPs are either in the planning/ designing stage or under
construction. One large scale WWTP at Yen So with a capacity of 200,000 m*/day is
now under trial run and will start operation from April, 2012. Bay Mau Lake WWTP
with a treatment capacity of 13,300 m’/day is now in the stage of detailed design/
implementation, and will be operated from 2014. Feasibility study of Yen Xa WWTP
has been prepared and is now under financial arrangement stage and planned to be
completed in 2017. In addition, Phu Do WWTP and Ho Tay WWTP, whose treatment
capacities are 84,000 m’/day and 15,000 m’/day respectively, are planned to be
constructed by Built-Transfer (BT) contract arrangements. The expected start time is
2015 and 2013, respectively. With completion of these WWTPs, the wastewater
treatment capacity will be rapidly increased in Hanoi.

The summary of current and planned wastewater treatment plants are shown in the
Table 1.1.1. By 2018, total treatment capacity will be around 630,000 m*/day from the
current 45,800 m3/d, an increase of more than 1300%.
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Table 1.1.1 Summary of Wastewater Treatment Plants in Hanoi
T Cai)acity Current Situation Expected Operation
(m°/day) Start Year
1 | Truc Bach 3,000 Operational -
2 | Kim Lien 4,800 Operational -
3 | North Thang Long 42,0000 Operational -
4 | Yen So 200,000 Trial run 2012
5 | Bay Mau 13,300 EPC 2014
6 | Yen Xa 270,000 Financial Arrangement 2018
7 | Ho Tay 15,000 Planned for BT 2014
8 | Phu Do 84,000 Planned for BT 2016
Total 632,100

Source: Compiled by JICA Study Team, 2012

With rapid future increase of wastewater treatment capacities in Hanoi, amount of
sludge generation will also increase considerably. For a full development scenario
where all the WWTPs run with their design capacity, the total amount of dewatered
sludge generation will be a whooping 620 t/d (refer to Chapter 2), compared to current
sludge production of 8 t/d. As explained in Chapter 2, this situation is hard to reach
considering the current influent water quality of the existing WWTPs, hence, instead of
full development scenario, an optimum scenario can be considered. Figure 1.1.1 shows
projected sludge generation amount for the optimum scenario (details can be found in
Chapter 2). The maximum amount of dewatered sludge in this scenario is 277 t/d.

300
=
3 250 ryan
=
o 2037~: 277t/day
B 200
) '{2018: 181t/day, Start of Yen Xaj
g 150
(.
% 2016: 118t/day, Start of Phu Do j
A 100 [" 2014: 92t/day, Start of Ho Tay and Bay Mau B
L
o
§ 50 2012: 85t/day, Start of Yen So |
o
g . J :' 2011: 8t/day, Kim Lien, Truc Bach, 1/4North Thang Long |

Source: Prepared by JICA Study Team based on secondary information
Figure 1.1.1 Sludge Generation Forecast
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1.2

1.2.1

The sludge generated from current operating WWTPs are disposed at Nam Son
Landfill site and Tieu Ky disposal site. The proposed extension of Nam Son Phase 2
will not accept sludge waste. Though HAPA is now carrying out a study on permanent
sludge disposal site, there is still no conclusion. Finding a disposal site within the city
limit or its vicinity for the entire amount of future sludge (263 t/d) seems to be almost
impossible. Under such situation, it is required to reduce the amount of sludge waste
and promote sludge reuse/ recycle. This will increase the service life of scarce landfill
site, ensure proper sludge management and enhance sludge reuse/ recycle. Without
such provision, smooth implementation of new/ planned WWTPs can also be hindered.

Selection and Justification of the Project Process

Basic Approach

As explained above, proper sludge management is a prerequisite for future sewerage
sector development. At present the sludge disposal is carried out as an ad-hoc basis.
The current practice is a threat to environment as it is not a sanitary landfill process.
Complying with the social responsibility, HPC must stop this unhygienic practice and
come up with appropriate solution.

The basic principles applicable in course of the selection of appropriate technology are
as follows:

1. Centralize sludge management: Any sludge management system demands
significant resource mobilization, so centralize sludge management facility which
receives dewatered sludge from multiple WWTPs is cost effective and easy to
manage.

2. Volume reduction: Dewatered sludge contains more than 80% water.
Volume reduction can radically improve the cost requirement and operational
complexity of any selected sludge management process.

3. Reuse and recycle: Sludge contains both organic and inorganic compounds,
and both of which have reuse and recycle potential. Efforts to be made to impart

resource recovery as much as possible.

4. Step wise development: As sludge management is rather cost incentive

process, a step wise development matching with the demand increase is efficient.
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1.2.2 Potential Sludge Management Options

Depending on the water content, the sludge can be divided into the followings, and for
each type, there can be various management options. It is to be noted here that there are
also various options to reduce the water contents.

e Dewatered sludge (water content around 80%)

e Compost or semi dried sludge (water content around 60%)

¢ Dried sludge (water content around 10 to 20%)

¢ Incinerated sludge/ ash (water content negligible)

Selection of optimum sludge management option depends on following criteria:
1. Design volume of dewatered sludge to be managed,

Compatibility with end use and its potential demand,

Easy O&M technology

Social acceptance

No impact from pathogenic microorganism and heavy metals,and

A

Promotion of reuse and recycle.

Popular sludge management options are shown in the Figure 1.2.1. It is to be noted that
this is not exhaustive list. There are 11 sludge management options are proposed in the
figure considering the ultimate end use.
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Figure 1.2.1 Popular Sludge Management Options
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1.2.3 Selection of Optimum Sludge Management Options

The screening of the options for Hanoi situation is elaborated in Table 1.2.1.
Table 1.2.1 Preliminary Screening for Sludge Management Options

Option

Description

Evaluation

1. Dewatered sludge for

agricultural use

To comply with criteria 1, can only be used for
non human consumption purpose. Requires very
advanced “no touch” mechanical mixing. No

demand for such huge volume in and around

Not possible

Hanoi

2.  Dewatered sludge | Required huge landfill volume is not possible to | Can be used

landfill obtain in and around Hanoi temporarily
with other
option

3. Dewatered sludge use | Cement production capacity will reduce | Not

in cement industry drastically. acceptable

4. Semi dried sludge | Required huge landfill volume is not possible to | Not possible

landfill obtain in and around Hanoi. Does not satisfy

criteria 4 after costly processing.

5. Semi dried sludge for

agricultural use

To comply with criteria 1, can only be used for
purpose. The

maximum demand for greenery is 32t/d and

non human consumption

design production of semi dried sludge is 130 t/d
(Refer to Chap 2).

Can be used in

parallel.

6. Dried sludge for | To comply with criteria 1, can only be used for | Can be used in
agricultural use non human consumption purpose. The potential | parallel.
current demand for greenery is 32t/d and design
production of dried sludge is 53t/d (Refer to
Chpa 2)
7. Dried sludge use in | The potential current demand for cement | Possible
cement industry industry is 105t/d.
8. Dried sludge use in | The potential current demand for power plant is | Possible
power plant 410t/d.
9. Dried sludge landfill Does not satisfy criteria 4 after costly | Not
processing. acceptable
10. Incinerated  ash | Costly Possible
landfill
11. Incinerated ash use as | Costly Possible

construction material
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From the table above, it is obvious that the candidate options are composting,
incineration and sludge drying (by thermal drying, etc.); although compost cannot be a
stand-alone option due to lack of demand. Land filling can be carried out but as an
interim measure. It is recommended to utilize a sanitary landfill option. However, in

future land fill will not be a viable option.

A cost comparison of the candidate options are given below.

Table 1.2.2 Cost Comparison of Candidate Options (Unit: EUR/t of DS)

Incineration Thermal Drying Composting
450 — 800 300 —800 250 — 600
High cost Acceptable Low cost, however consumption demand is limited.

Also consumption is not constant year round.

Not Recommendable Can be recommended for parallel use together with

recommendable other option

Source: ‘Ecological and economical balance for sludge management options’, by Jeremy Hall,
Proceedings of the European Commission Workshop on “Problems around sludge”
(http://ec.europa.ev/environment/waste/sludge/pdf/workshoppart4.pdf).

Table 1.2.2 compares the generalized treatment and disposal costs for some
management options in the European context. The cost requirements in Vietnam will
be less; however, the table can be a good tool for comparison. For each option, the
spread of costs is large and overlap with those of other options, due to the influence of
local circumstances on investment and operating costs reflecting size of plant, type of
technology, etc. As can be seen, composting is a low cost option than thermal drying
and incineration; but it cannot be a standalone option due to low demand and time

fluctuation of demand. On the other hand, incineration is a high cost option.
Based on current operating plants in Japan, cost comparison between thermal drying
and incinerator for different capacity is given in Table 1.2.3. This table also shows that

thermal drying is cheaper than incinerator.

Table 1.2.3 Cost Comparison in Japanese Context (Unit: Yen/t of DS)

Incineration Thermal Drying Capacity
27,400 18,300 30 m3/d
20,365 16,000 60 m3/d

Source: Compiled by JICA Study Team based on primary data.

From the above discussion, it is proposed that sludge drying (by thermal drying or
other similar method) is the most suitable option for sludge volume reduction in Hanoi.
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The dried sludge can be reused/ recycled for greenery, cement industry and power
plants.

The Proponent is therefore proposing the Project of “Central Biosolids Processing
Center” at Yen So to reduce the volume of generated sewerage sludge by sludge drying
principle and thereby facilitate the potential of sludge reuse and recycle.

1.2.4 Justification of BOT Scheme for the Project

Low commercial value is an inherent nature of sludge processing projects. The end
product of the proposed sludge drying plant is dried sludge, which has less calorific
value than coal. Similarly, the N content in the dried sludge can be at best a soil
conditioner or soil improver, far short to claim as fertilizer. Though the end product can
be reused and recycled in many forms, it is not expected to bring business profit.
However, this kind of projects impact huge social and environmental benefits. Not only
it reduces the requirement of increasingly scarce land by reducing the sludge volume
drastically, but also it promotes reuse and recycle of resources. Therefore, it is a public
commitment of HPC to carry out such projects.

In case HPC carries out this project mobilizing its own resources or by utilizing ODA
loan, the life cycle cost of the project may be less but it will expose HPC to all kinds of
risk associated with the implementation of this project. On the other hand,
implementing this project by a BOT scheme will make HPC free from most of the
technical and operational risk.

The main advantages of BOT scheme for this project are summarized below:

e HPC does not have to bear implementation and operation risk.

e HPC needs to deal with only one entity, the SPC for all issues covering
implementation and operation.

e HPC does not have to go through the complex procedures for fund
arrangement.

e HPC needs less administration works regarding bid document preparation,
awarding, contract management and project management.

e Overall management skill and know-how of sludge processing and recycling
could be transferred from Japanese public and private sectors.

e Integrated process of the design, construction and operation maintenance will
enhance project sustainability.

e As SPC is expected to borrow fund from JICA’s PSIF fund, it would be in a

-8



Preparatory Study on Project for Yen Xa

Appendix-B1 Wastewater Treatment Plant in Hanoi, Viet Nam
better position to support HPC/MPI to pursue with JICA for realization of ODA
loan for Yen Xa WWTP.

1.3 Obijectives of the Project

1.4

The salient objectives of the proposed BOT scheme are,

1. To construct a biosolids (i.e., dewatered sludge) processing facility to reduce the

volume of dewatered sludge in order to reduce the amount of landfill volume,

2. To promote and facilitate sludge (resource) reuse and recycle by various end

users in a effective and efficient manner,

3. To support and sponsor technology transfer, and

4. To ensure maximum financial benefit to HPC.

Outline of the Project

The preliminary technical analysis and cost estimate is given in Chapter 2 and 3,

respectively. The financial plan is proposed in Chapter 4. The project financing scheme

is BOT as explained in Chapter 5. The summary outline is briefed here.

1.

AP BRI o

e Y T =Y
W N = O

Location

Required Area

Drying method

Main Facilities

Input (dewatered sludge)
Output (dried sludge)
End use

Construction Cost
Direct O&M cost

. Financing scheme

. Equity: Debt

. Borrowing source

. Service Change to HPC

Near Yen So WWTP

3.3 ha (180 m x 180 m)

Hybrid (solar and mechanical)

Five green houses and four thermal dryer
180 m3/d (moisture content of 80%)

36 m3/d (moisture content of 10%)
Cement and power plants, greenery, etc.
App. 64 m USS$ (preliminary)

Around 2 US$/year

BOT

30:70

JICA PSIF (low interest loan)

Between 11 and 15 m US$/year




Appendix-B1

Preparatory Study on Project for Yen Xa

Wastewater Treatment Plant in Hanoi, Viet Nam

1.5 Legal Basis of the Proposal and the Project

The following laws and regulations are referred to for the proposal of the BOT project.

Decision 71/2010/QD-TTg, Promulgating the regulation on pilot investment in
the public — private partnership form (Pilot PPP Law)

Decree 108/2009/ND-CP - Decree On Investment In The Form Of
Build-Operate-Transfer, Build-Transfer-Operate Or Build-Transfer Contract
Decree No. 24/2011/ND-CP - Amending A Number of Articles of the
November 27, 2009 Decree No. 108/2009/ND-CP on Investment in the Form of
Build-Operate-Transfer Contract, Build-Transfer-Operate Contract,
Build-Transfer Contract

Law 61/2005/QH11 — Bidding Law

Law No.16-2003-QH11 — Law on Construction

Law 38/2009/QH12 - Law Amending and Supplementing a Number of Articles
of the Laws Concerning Capital Construction Investment

Decree 12-2009-ND-CP Management of investment projects for construction
works

Circular 03-2009-TT-BXD Providing detailed guidelines for implementation of
a number of articles of Decree 12-2009-ND-CP on management of investment
projects for construction works

Circular  03-2011-TT-BKHDT  Guiding implementation of Decree
108-20090ND-CP on investment on the basis of BOT, BTO and BT contracts

-10 -
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2.1

2.2

2.2.1

Chapter 2 Technical Concept

Outline

The detail technical study is expected to be carried out during the Feasibility Study to
be conducted after the conclusion of BOT contract agreement between a Special
Purpose Company (SPC) and Hanoi People’s Committee (HPC). This chapter provides
only a basic planning and design concept.

Demand Forecast

Wastewater Generation

Sludge generation amount depends on wastewater flow and difference between influent
water quality (SS) and effluent water quality (SS) of WWTP.

Daily maximum wastewater flow and daily average wastewater flow for the existing,

under construction and planned WWTPs in Hanoi are shown in Table 2.2.1.

Table 2.2.1 Wastewater flow from WWTPs in Hanoi

: : Daily Average
Daily Maximum Wastewater :
WWTP 3 Wastewater Flow | Operational Year
Flow (m’/day) 3
(m’/day)
Kim Lien 4,800 3,920 Operational
Truc Bac 3,000 2,450 Operational
North Thang Long 42,000 34,280 Operational
Yen So 200,000 190,000 2012
Ho Tay 15,000 12,240 2013
Bay Mau 13,300 10,850 2014
Phu Do 84,000 68,500 2015
Yen Xa 270,000 220,400 2018
Total 632,100 542,640
Source: Compiled by JICA Study Team based on secondary data
Note:  Daily average wastewater flow is estimated to be 81.6% of daily maximum wastewater flow

referring to the F/S report of Yen Xa WWTP, 2011 (except Yen So WWTP).

In regard to Yen So WWTP, daily average wastewater flow is 95% of daily maximum
wastewater flow, because fixed amount of wastewater inflows from 2 nearby canals, and there is
no fluctuation of inflow.

-11 -
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2.2.2 Dewatered Sludge Generation

(1) Conditions of calculation

Amount of dewatered sludge generated from the WWTPs is calculated based on the
design conditions as adopted in the WWTP design. Those are as follows,
e Inflow SS =250mg/L, Outflow SS = 15mg/L
e Moisture content of dewatered sludge = 80%
e In case digestion tank is operated in Yen So WWTP, organic materials of sludge
will be digested and volume of dewatered sludge will be reduced by 35%.

(2) Maximum Amount of Dewatered Sludge

From the above condition, amount of maximum dewatered sludge generated from each
WWTP is calculated as Table 2.2.2.

Table 2.2.2 Maximum Amount of Dewatered Sludge

T Daily Maximum Dewatered Daily Average Dewatered
Sludge Amount (t/day) Sludge Amount (t/day)
Kim Lien 4.7 3.8
Truc Bac 33 2.7
North Thang Long 50.5 41.2
Bay Mau 17.8 14.5
Yen So | .325.8 | .265.8
(with digester = 211.8) (with digester = 172.8)
Phu Do 100.2 87.5
Ho Tay 19.5 15.9
Yen Xa 344.7 281.3
Total 866.5 (752.5) 712.7 (619.7)

Source: JICA Study Team

(3) Gradual Increase of Sludge Generation

The sludge generation shown in the above table is the maximum sludge when the
WWTPs receive the design sewerage volume (full development scenario). For the
newly established WWTPs, initially influent sewerage volume is low and gradually

increases as more areas are connected to the respective WWTPs.
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In regard to Yen Xa WWTP, although it is expected to start operating in 2018, only half
the amount of planned wastewater is expected to reach the WWTP in the first year.
After that the amount of wastewater shall increase gradually, and is expected to reach
the planned volume in 2022.

In regard to North Thang Long WWTP, Currently, only amount 1/4™ of the design flow
is entering into the plant. Since the the urbanization of this basin has not progressed in
comparison to previously plan and it is not expected to progress urbanization in the
near future, it is expected that the full design capacity will be reached in 20 years.

The implementation schedule of Phu Do and Ho Tay WWTPs is not clear so far.

(4) Maximum Dewatered Sludge Generation (full development scenario) by year

From the above-mentioned operational condition, the maximum daily average
dewatered sludge amount from 2011 to 2037 is shown in Figure 2.2.1. The maximum
expected dewatered sludge is 620 t/d.
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Fig. 2.2.1 Annual Dewatered Sludge Generation in Hanoi (full development scenario)

(5) Optimum Scenario for Sludge Generation

At present there are 3 WWTPs are in operation and one WWTP is under trial run. In all
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cases, a common problem is that the influent sewerage SS load is much lower than the
design load. This is due to partial treatment in septic tank and mild sloped main sewer
and due to back flow from river and canal. Solving this situation is a long time
proposition. In this condition, dewatered sludge generation will also be rather low. An
optimum scenario is thus proposed considering influent SS as 120 mg/l. Annual
dewatered sludge generation under optimum scenario is shown below. In this scenario,

maximum sludge generation is 277 t/d.
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Figure 2.2.2 Annual Dewatered Sludge Generation (Optimum development scenario, influent

2.3

23.1

SS=120mg/L)

Basic Planning

Planning Conditions

As explained in Chapter 1, due to scarcity of available land, dewatered sludge disposal
by landfill cannot be a standalone viable option. So volume reduction is needed. Since
any volume reduction is a cost intensive measure, processing of the entire generated
sludge is not the best option. Rather a combination can yield better utilization of
resources. It is thus proposed that sludge processing by thermal drying will be applied
for two-third of the maximum sludge generation, i.e., 185 t/d. For the remaining
one-third, sanitary landfill is recommendable.

Recycle and reuse of the dried sludge must be promoted through a combination of
options like greenery use as soil condition, power plant as fuel, and cement industry as
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fuel and ingredient.

2.3.2  Study on Sludge Drying

As mentioned in Chapter 1, the most optimum option for sludge processing is justified
to be sludge drying. However, there could be multiple ways of thermal drying, as
follows:

1. Solar drying: In this method, dewatered sludge is spread over the land inside a
green house covered with plastic sheet. By utilizing the heat entrapped inside
the greenhouse, moisture content of the sludge is reduced. However, moisture
content cannot be reduced to a low level by solar drying.

2. Thermal drying: In this method, dewatered sludge is put into a rotary dram. By
burning oil or gas, air is heated and forced through the drum by a blower.

3. Hybrid: In order to reduce investment and operation cost, a new innovative
process has been proposed, which is, “a pre-treatment by green house solar
drying followed by thermal dryer”.

4. Carbonization: By pyrolysis or destructive distillation in a specially prepared
furnace, sludge can be transformed into carbon by this method. The end product
is favored for use in power plants.

A comparison of the options is given below.

Table 2.3.1 Comparison of the Alternate Sludge Drying Process

Method | 1) Solar Drying 2) Thermal 3) Hybrid Process 4)
Drying of Solar & Thermal | Carbonization
Item

Initial Cost

(million USS) 16 101 64 117

22years O&M

Cost 16 178 56 206

(million US$)
Total Cost
32 279 120 323

(million USS$)

More eco-friendly

L Highest
Effect on Most eco-friendly, arge . than 1 and 2, More 1gfles .
. ) consumption of . consumption of
Environment no energy input energy saving than
energy energy
1 and 2
Required Area 4.0ha 0.9ha 3.3ha 0.%9ha
Moisture
content
Not possible Possible Possible Possible

reduction to low

level
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Method | 1) Solar Drying 2) Thermal 3) Hybrid Process 4)
Drying of Solar & Thermal | Carbonization
Item
X AN O X
Not Recommendable | Most  appropriate | Not
. recommended, as process recommendable
Evaluation . . .
it requires large as it is most
area and cannot expensive  and
attain low least
moisture content eco-friendly.

Source: JICA Study Team

Based on evaluation shown in the above table, the hybrid process of solar drying &
thermal drying is selected as the most appropriate process for the sludge drying.

The concept of the hybrid process is shown in Figure 2.3.1.

Input Solar Drying Mechanical Output
Drying
Dewatered Dried Sludge Dried Sludge
Sludge

Moisture Content
=60%

Moisture Content
=82%

Moisture Content
=10%

Source: JICA Study Team
Figure 2.3.1 Concept of the hybrid process

The treatment conditions of the hybrid process are shown in Table 2.3.2.

Table 2.3.2 Treatment capacity of sludge drying facilities

Facilities

Input

Output

Solar Green House

Dewatered Sludge
Volume: 185t/day
Moisture Content: 82%

Solar Dried Sludge
Volume: 83.25t/day
Moisture Content: 60%

Thermal Sludge Dryer

Solar Dried Sludge
Volume: 83.25t/day
Moisture Content: 60%

Dried Sludge
Volume: 37t/day
Moisture Content: 10%

Source: JICA Study Team
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2.3.3 Study on End-use of Dried Sludge

(1) Sludge Reuse and Recycle

One of the major advantage of the thermal drying method is the end product can be
reused. Generally sewage sludge contains about 82% organic components and 18%
inorganic components. The organic components can be used as soil conditioner for the
green space and as an alternate energy/ fuel source; and the inorganic components can
be used for construction material as shown in Figure 2.3.2. The dried sludge has
approximately 60% calorific value of low quality coal (The calorific values of
carbonized sludge and coal are 3,000 and 6,300 kcal/kg). It may be noted that Sewage
sludge is classified as renewable energy by Intergovernmental Panel on Climate

Change (IPCC).
82% 18%
Organic (C, H, N, P) Inorganic (Si, Cl, Al)
Use for Green Space Use for Energy Use for
Construction Material
Fertilizer Solid Fuel Cement Material
Soil Conditioner Methane Gas Brick, Aggregate

Source: Ministry of Land, Infrastructure, Transport and Tourism, Japan

Figure 2.3.2 Recycling Method of Sewage Sludge Component

(2) Japanese Experience regarding use of Sludge

In Japan, land filling of sewage sludge has become increasingly restricted due to

scarcity of land. As a result, reuse and recycling is now predominate management
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Sludge production (1,000 DS ton/year)

option and 78% of all generated sludge is reused and recycled in 2008. Major reuse
and recycling methods adopted are greenery & agriculture, construction material, and
cement industry. Out of these, cement industry is major reuse option as the share of this
option reached 30 % of the whole produced sludge. Greenery & agricultural use is
almost 10%, however it is applied to small scale treatment system. Changes of sewage
sludge reuse and disposal in Japan is shown in Figure 2.3.3.
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Figure 2.3.3 Sewage Sludge Reuses in Japan

Source: JICA Study Team

(3) Potential Demand Assessment of the Dried Sludge in Hanoi

The dried sludge from the thermal drying process can be used for many purposes;
however, three end uses have been considered which can be applicable in Hanoi. These
are,

e greenery use as soil conditioner (non human consumption products like flower),

e power plant as fuel, and

e cement industry as fuel and ingredient.

Between May and October 2011, JICA Study Team carried out needs assessment
survey encompassing one power company (Pha Lai Coal-Fired Power Plant), two
cement companies (But Son Cement JSC and Sai Son Cement JSC) and some
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floricultural companies in and around Hanoi. The current situation, interest, opinion

and evaluation based on the needs survey are shown in Table 2.3.2.

Table 2.3.2 Results of Needs Survey

Power Company

Cement Company

Floricultural Company

1 i i idl . .
Current S . Coa price 18 - Tap idly They are interested in the
L They have high interest in | increasing. So they have .
Situation : L. . . cheaper  alternative  of
environmental problems. high interest in alternative o
& Interest fertilizer..
fuel.
If sludge products have
. acceptable feature, they can
It is too early to use sewage . .
. consider using  sludge | If sludge products have an
sludge as an alternative . .
products proactively. advantage, they intend to
fuel.
It is necessary to carry out The acceptable feature; try to use them.
Opinion Yy Ty ¢ - Moisture Content is less | One of the floricultural
F/S and demonstration o . . .
. than 10% companies has an interest in
experiment. . . .
Aporoval from MOI is |~ Calorific Value is more | the demonstration
neilzle J than 3,000kcal/kg experiment in his field.
' - Exhaust Gas meets the
exhaust standard
Highest  potential  but Recommendable as
. . Recommendable for
Evaluation | considered for future | - ; ; secondary consumers, as
. immediate adaptation .
adaptation total demand is low.

Source: JICA Study Team

The potential demand of sludge recycling products by each customer has been studied
and is shown in Table 2.3.3.

Table 2.3.3 Potential Demand of Sludge Recycling Products around Hanoi

Power Company Cement Company Floricultural
Company
Plant Capacity Conventional coal 1. Cement: 3 million t/year
fired, 600 MW 2. Cement: 300,000 t/y
Consumption of | 4,100t/day 1,050t/day 20t/day
Coal or Fertilizer | (1,500,000t/year) (380,000t/year) (7,000t/year)
Potential Demand | 410t/day 105t/day 32t/day
(150,000t/year) (38,000t/year) (11,600t/year)
(10% Alternative (10% Alternative Fuel) (50% Alternative
Fuel) Nitrogen of Fertilizer)

Source: JICA Study Team

It can be said that the power company is the most potential customer followed by

cement industry. However, certain adjustment is required for the power and cement
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industries in order to utilize dried sludge. On the other hand, dried sludge can readily
be used for greenery purpose though the demand is low and not constant year round.

(4) Potential Use of Dried Sludge in Cement Industries in Hanoi

Based on the above discussion, it is proposed that the dry sludge will be used as
alternative fuel in cement factory and for greenery in the initial years of operation.

It is proposed that the dry sludge could be added to a level of 10% of the coal mixture
without any adverse impact on the production system or the product as shown in
Figure 2.3.4.

Material Flow

_> Fuel Flow
l Waste Flow

: Hydro W Waste Fuel
[WasteMaterlalJ [ ydro Waste ] [ aste Fue Dry Sludge could be

I added up to a level of
10% of the coal mixture.

E-’ }b’:ﬁ E‘J Product
Material Kiln >
Mill Clinker
Cool
ooter —— Cement
>l > |G |
" t Silo
Cement Mill

Source: Compiled by JICA Study Team based on secondary data

Figure 2.3.4 Sludge Recycling Process in Cement Factory
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(5) Conclusion on the end user of the Dried Sludge in Hanoi

234

As explained above, greenery and cement industries are proposed as the initial end user
of the dried sludge.

The power companies have the highest potential as end user (ref. Table 2.3.2). As a
public enterprise, Government has more direct control over the power industries. It is
expected that HPC together with the BOT proponent will pursue the Ministry of
Industries to make adjustments in the power plants to receive the dried sludge.

As an incentive to the cement industries, HPC can issue an Eco-mark on the product.
Also, HPC should promote public awareness by brochures and public events. Also,
possibility of having a pilot scheme/ demonstration model should be discussed with
HPC so that cement industries can get motivation.

In principle, the BOT proponent will actively engage in the promotion of dried sludge
reuse and recycle with cooperation from HPC. HPC can ensure maximum utilization of
dried sludge for all greenery use of HPC. Also, HPC shall consider providing new laws
and/or official introductions to utilize dry sludge in greenery, cement companies and
power plants. For instance, HPC can endorse an eco mark for the cement produced
having dried sludge input. It is assumed that HPC will assume lead role in promoting
dried sludge reuse and recycling and SPC will provide reasonable efforts in this regard.

Study on Sludge Transportation

In principle, respective WWTPs will deliver the dewatered sludge to the Sludge
Processing Center by covered truck. It is assumed that WWTPs will bear the cost of
such delivery.

It is also assumed that dried sludge will be collected by the end users from the Sludge
Processing Center and the end users will bear the related cost.

For both the cases, the WWTPs and end users can maintain their own fleet or entrust
the job to a transport company through out-sourcing.
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2.4 Concept Design of Biosolids Processing Center

2.4.1 Applicable Standards

For the design purpose, Vietnamese Standards are applied whenever possible. In case,
no VN standard is available, Japanese Standards are applied.

Table 2.4.1 Standard Applied in the Design

Item Standard Applied
Effluent standard Vietnamese Standard
Exhaust standard Vietnamese Standard
Detail of Thermal Dryer Japanese Standard

Source: JICA Study Team

2.4.2 Design Conditions

The following design conditions have been applied in the design.

Table 2.4.2 Design Conditions Applied

Item Design Condition Notes
Input dewatered sludge 185 t/d 2/3 of the planned sludge generation
amount under optimum scenario
Input dewatered sludge In line with the design output from
) Around 82%
moisture content Yen Xa WWTP

Output dried sludge Based on the request from the cement

) Less than 10% .
moisture content companies (refer to Table 2.3.3)
Yen So dredged soil Site is owned by HPC and can be

land-reclamation site allocated by HPC for this purpose
Available Area 3.3 Ha

Source: JICA Study Team

Proposed Site

Maximum available land

2.4.3 Solar Green House

Input sludge amount: 185 t/day
Input sludge moisture content: 82%
Output sludge moisture content: 60%
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Area loading is equivalent to 6.2t/m”/year (based on the experience of EU and South
Africa)
Required drying bed area (m?)

= 185 t/day * 365days / 6.2t/m*/year =10,868m” (0 7 @ 12m*130m)

Amount of output sludge from solar green house =
{185 * (1-0.82)} / (1-0.6) = 83.25 t/d

Deposit sludge cake = 400mm deep.
Turn daily for approx 25 days.

Efficiency of solar drying owes to climate change. Since the wet-weather season in
Hanoi has high humidity and less sunny hours, drying efficiency declines. On the other
hand, efficiency in dry-weather season rises due to long sunny hours. Operation mode
in dry-season and wet season shall be developed through examining drying efficiency,
thickness of sludge dosing and quality of dewatered sludge.

Some examples of solar drying are shown below. List of required equipment for Green
House operation is shown in Table 2.4.3.

Solar Green House, EU
Solar Drying, Nong Khaem WWTP, Bangkok

Sludge Turn-over & Drying, Johannesburg )
Natural Composting, Johannesburg
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Table 2.4.3. List of the Equipment of Solar Green House

Equipment Specification Quantity Remark
Solar Green House W12m*L130m*H5m 7
Ventilating Equipment 14 2/house
Wheel Loader agttation comeyancs 2
Truck Scale For measgflarzlgg élewatered |
Source: JICA Study Team
Outline of the Solar Green House
Specification Equipments
Steel frame, Tractor for agitating, Small track
Acrylic plastic board (Weather proof) Conveyor, Forklift
Exhaust equipment (Sunits/house), Weighing Machine
Lighting
Rest station for workers,
Storage of equipments
Wastewater treatment facilities
Full view Full
view
Entrance Interior, Exhaust equipments

Source: JICA Study Team
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2.4.4 Thermal Sludge Dryer

Input sludge amount: 83.25t/day
Input sludge moisture content: 60% (Solar dried sludge)
Output sludge moisture content: less than 10% (For use in cement industry)

Design Calculation is shown in the Table 2.4.4. List of required equipment for Thermal

Sludge Drier operation is shown in Table 2.4.5.

Table 2.4.4 Design Calculation of Thermal Sludge Dryer

Item Design Calculation
1. Design Condition
Sludge Generation Dewatered sludge 83.25 t/day
Moisture content 60% (Solar dried sludge)
Amount of solid 33.3 ds-t/day
2. Sludge Thermal Drying
Drying Method Direct Heating Method (Rotary Dryer)
Input sludge 83.25 wet-t/day
Input solid 33.3 ds-t/day
Dried  sludge  moisture 10%
content
Operating days 365 days/year
Operating hours 24hrs
Output of dried sludge 33.3 * 100/ (100 — 10) =37.0 t/day
Daily amount of water
evaporation 83.25 —37.0 = 46.25 t/day
Hourly amount of water
evaporation 46.25 /24 =1.93 t/hr

Machine calculations

Amount of evaporation per 58 kg-water/m>+d ~ 89 kg-water/m’-d
belt area Hrated operation (KES standards)
Required belt area 1.93 t/hr / (89 kg/ m*+d / 1000 / 24) = 520 m*

1 line =210 m*

520 m’/ 210 m*/line = 2.5 lines
= 3 lines are needed

Quantity of heat pump dryer Stand by = 1 line

Total including stand by = 4 lines

In the case of worst efficiency
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It is depended on sludge condition, for example high
viscosity, low water cooling etc.
1.93 t/hr / (58 kg/ m*+d / 1000 / 24) = 799 m’
799 m* / 210 m*/line = 3.8 lines (4 lines)

= OK

If the condition will be temporarily worse, 4 line
dryers would be worked and all sludge could be dried.

3. Results
Volume of heat pump dryer Usually working 3 lines

1 line stand by

Operating hours 3 lines: 24 hr/dx365 d/y

(The dryer will be controlled by frequency inverters)

Source: Study Team

Table 2.4.5 List of the Equipment for Thermal Sludge Drier

No. Item Specification Number
1 Hopper of solar dried sludge 2
Flight conveyor
2| Conveyor for sludge input Hopper of solar dried sludge — Inlet 4

of heat pump dryer

3 Heat pump dryer Amount of sludge treatment;30t/d 4

. . Screw conveyor
Conveyor for transmitting dried

4 gud g Outlet of heat pump dryer — 4
Conveyor for transmitting dried sludge
5 Conveyor for transmitting dried | Flight conveyor |
sludge — Hopper for dried sludge
6 Conveyor for transmitting dried | Screw conveyor 1
sludge Spreading to hopper for dried sludge
7 Hopper for dried sludge 2
8 Fan for deodorizing Volume;30m’/min 1
9 Active carbon adsorption tower | Volume;30m’/min 1
10 | Discharge pump Volume;1.7m’/min 2
Volume;1.6m’/min
11 Feeding pump For feeding of cooling water to the 2

dryers

Source: Study Team
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2.4.5 Location and Layout Plan

Three options were considered for the selection of the Project location, namely, Yen Xa
WWTP, Yen So dredged soil land reclamation site, and Cau Dien Composting Plant.
Evaluation criteria used included availability of sufficient area, traffic accessibility,
environmental mitigation measure and future up-grading possibility. Yen So dredged
soil reclamation site is advantageous because of availability of sufficient land area,

distance from current residences and future land use plan for eliminating residences.

Though Yen So dredged soil reclamation site is located outside the dyke area, the
current land elevation is as high as existing nearby residential areas. Since the center
should have measures against accidental pollution run-off, such measures should be
elaborated in F/S and D/D stage. Since the proposed site is far from the nearby
residents, it would be possible to maintain the buffer zone against offensive odor as

required by Vietnamese Law.

The recommended location of the proposed Biosolids Processing Center is shown in

Figure 2.4.1.

@North Thang Long WWTP

N z _Truc Bach WWTP
.K Bay Mau-WWTP
@ <—— KimrLien WWTP

° @ Yen So WWTP
Yen xa WWTP ] Yen So Biosolids Processing Center

Source: JICA Study Team (Picture courtesy of Google Map)

Figure 2.4.1 Location Map
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The current condition of the proposed site is shown in the picture below.

Source: JICA Study Team
Figure 2.4.2 Current Condition of the Proposed Site

The layout plan of the sludge processing center is proposed as shown in Figure 2.4.3.
The area of the site is about 3.3ha (around 180 m x 180 m). The center facilities
include seven (7) green houses, four (4) units of thermal dryer and an administration
house.

The plan view of the Sludge Processing Center, technical plot plan of the thermal dryer
units, flow diagram of the thermal dryer units, and plan of the solar green house are
shown in Figure 2.4.4,2.4.5, 2.4.6 and 2.4.7, respectively.
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Yen So Sludge Recycle Center

E Mechanical )

Mechanical E Sludge Dryer E

Sludge Dryer |t (Phase-3) ;

Sludge (30t*2) i (60t*2) !

Admin. Dryer ! i

House (30t*1) 2 L (2500m2)
200m> | | 800m?) (1600m?) f oo TT .

Green house No.1 (12 m X 130 m)

Green house No.2 (12 m X 130 m)

Green house No.3 (12 m X 130 m)

Green house No.5 (12 m X 130 m)

Green house No.6 (12 m X 130 m)

Green house No.7 (12 m X 130 m)

Il
|
Il
Green house No.4 (12 m X 130m) J
Il
Il
|

AT

175m

Source: JICA Study Team
Figure 2.4.3 Sludge Recycling Process in Cement Factory
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Figure 2.4.4 Plan View of the Sludge Processing Center (Source: JICA Study Team)
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(Source: JICA Study Team)

Figure 2.4.5 Plot Plan of Mechanical Facilities
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Figure 2.4.6 Flow Sheet  (Source: JICA Study Team)
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Figure 2.4.7 Plan of the Solar Green House (Source: JICA Study Team)
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Figure 2.4.8 Plot Plan of the Sludge Dryer (Heat Pump Type) (Source: JICA Study Team)
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(Source: JICA Study Team)

Figure 2.4.9 Flow Diagram of the Thermal Dryer Units
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2.5

Plant Operation

During the operation stage, the required number of staffs are shown in the following

table.
Table 2.5.1 Required Operation Staff for Sludge Processing Center
Works items Jobs Category Numbers
1 Director Wastewater treatment 1
Manager 1
2 General affairs General 0
Procurement 0
Sub total 1
Manager 1
Water analysis 0
4 Drying Beds Monitoring & Control 0
Daily check & Round 2
Sub total 3
Manager 1
. Drying Beds 0
5 Maintenance Drying Machines 1
Sub total 2
Manager 1
Operation 8
6 Drying Machines | Daily check & Round 3
Sludge disposal
Sub total 12
Manager 0
Guards 4
7 Guards Environmental Eqip.
Sub total 4
Total 23
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3.1

Chapter 3 Preliminary Cost Estimation

Basic Condition

The basic conditions, definitions and assumptions applied for the cost estimate are
presented in this section.

(1) Project Execution Method

The Feasibility Study for the BOT project will be executed by outsourcing the task to a
reputed Japanese/ Vietnamese consulting company.

The design, procurement, construction will be executed by outsourcing the tasks to a
reputed Japanese EPC Contractor.

The operation will be entrusted to the proposed Joint Company for sewerage sector
O&M expected to form comprising HSDC and the BOT proponent.

(2) Price Level
The cost is estimated based on the price level of April 2011.
3) Foreign Currency

For this Proposal, United States Dollar (USD) is used as only currency. Japanese Yen
(JPY) and Vietnam Dong (VND) are converted to USD.

4) Exchange Rate

The foreign currency exchange rates used are,
e VND/USS$ = 20,944
e JPY/US$=283.15, and
e JPY/VND =0.00397

(%) Unit Price
The construction cost is based on Vietnamese standard price and Japanese standard

price as follows:

e Costs of general civil works are based on Vietnamese standard price of 2008 as
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3.2

3.3

used in the JICA Yen Xa WWTP F/S after applying a price escalation from
2008 to 2011.

e Costs of green house, wheel loader, thermal dryer, administration house,
storage, track scale and firefighting station are based on quotation from

Japanese manufacturers.

Preparatory Cost

The cost required until the start of the EPC contract can be termed as preparatory cost.
The items include,

e Establishment of SPC

e Establishment of Office

e Mobilization of SPC staff

e Feasibility Study

e EIA and environmental clearance

e Contract negotiation for EPC contract

The estimated cost is USD 4.9 million.

EPC Cost

It is proposed that engineering, procurement and construction will be carried out
through one EPC contract.

(1) Direct Construction Cost

The work items of construction works are as follows:
e Civil Works: Solar green house, Administration house with storage, Fire
fighting station, Land preparation, Road, General utilities, others
e Mechanical and Electrical Works: Thermal sludge dryer, Wheel loader

Table 3.3.1 shows the breakdown of construction cost. The direct construction cost is
around USD 48 million.
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Table 3.3.1 Breakdown list of EPC Cost of sludge drying facilities

. - Unit Price Cost
Item Unit | Quantity (USS$) (US$) Remarks
1. Solar Green House
(1) Civil Works
1) Green House (12m x 130m x 7unit) m> 10,920 481| 5,252,520] Japanese Standard
2) Concrete Foundation m 5,460 72 393,120 Code No.6111
3) Form Work for Foundation m’ 994 4.8 4,771 Code No.6311
4) Reinforcement Work for Foundation t 51 1,683 85,833 Code No.6411
(2) Electrical and Mechanical Works
1) Wheel Loader nos 3 120,000 360,000 Japanese Standard
(3) Others L.S. 1 609,624 609,624 10% of (1)+(2)
6,705,868
Sub-Total 6,706,000 round to nearest 1,000
2. Thermal Sludge Dryer
(1) Electrical and Mechanical Works
1) Drying Facililies (Capacity = 120t) L.S. 1] 21,528,000] 21,528,000 Japanese mft.
(Heat Pump Style)
2) Wastewater Treatment Facilities L.S. 1| 1,251,000 1,251,000 Japanese mft.
(2) Civil Works
1) House for Drying Facilities L.S. 11 2,839,000] 2,839,000 Japanese mffr.
25,618,000
Sub-Total 25,618,000 round to nearest 1,000
3. General Structures
(1) Civil Works
1) Land Preparation
i) General Clearance m2 32,400 1.5 48,600 Code No.1211
i) Stripping of top soil m’ 16,200 1.2 19,440 Code No.2101
iii) Stripping of top soil(Spoiled material) m 4,860 0.5 2,430] Code No.2101 -1
iv) Embankment by imported sandy material m 81,000 5.1 413,100 Code No.2102
v) Disposal m 21,060 2.5 52,650 Code No.2105
2) Concrete Foundation for Administration House | m’ 100 72 7,200 Code No.6111
3) Form Work for Foundation m? 40 4.8 192 Code No.6311
4) Reinforcement Work for Foundation t 0.5 1,683 842 Code No.6411
5) Concrete for Retaining Wall m 54 84 4,536 Code No.6121
6) Form Work for Wall m? 40 6.1 244 Code No.6321
7) Reinforcement Work for Wall t 1.2 1,697 2,036 Code No.6421
8) Road (Asphalt Paveme nt) m> 18,080 26 470,080 Code No.7120
9) Fence m 720 109 78,480 Code No.7321
10) Gate nos 1 8,558 8,558 Code No.7311
11) Administration House m? 100 1,203 120,300| Japanese Standard
12) Storage m’ 100 601 60,100| Japanese Standard
13) Track Scale nos 1 60,132 60,132| Japanese Standard
14) Firefighting Station L.S. 1 120,300 120,300| Japanese Standard
15) General Utilities L.S 1 293,844 293,844 20%of1) - 13)
16) Miscellanous work L.S 1 352,613 352,613 20% of 1) - 14)
Sub-Total 2,115,677
2,116,000]|round to nearest 1,000
Grand-Total 34,440,000

Source: JICA Study Team

(2) Total EPC Cost

The total EPC cost comprises the construction and procurement cost, engineering
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service cost, physical contingency, and various taxes and duties. The direct
construction cost is explained above; the other components are assumed as certain
percentage of direct construction cost as explained below.

e The engineering service cost for detailed design and construction supervision is
estimated as 10 % of total construction and procurement cost.
The tax and duties include VAT and income tax, which is assumed to be 10% of

the sum of construction and procurement cost, and engineering service cost.

The preliminary cost estimates for the EPC is shown in Table 3.3.2, which is around
USD 64 million.

Table 3.3.2 Initial cost of sludge drying facilities

Item Amount (1,000USS$) Remarks
(1) ConstructionCost | |
1) Solar Green House | 6706 |
_ 2) Thermal Sludge Dryer | 25618 [ |
_3) General Structures | 2ue 0
Sub-Total 34,440
(2) Engineering Fee 3,444 10% of (1)
(3) Tax 3,788 10% of ((1)+(2))
Total 41,672

Source: JICA Study Team

3.4 O&M Cost (Routine O&M, Repair and Replacement)

The work items of O&M works can be divided into two broad categories.
e To receive dewatered sludge from WWTPs, to operate green house and thermal

drier to make dried sludge, and to provide the dried sludge to end users, and

To maintain all equipments of the sludge processing facilities (including repair

and replacement)

The items of O&M cost is shown as below.

Table 3.4.1 Items of O&M Cost

No. Items Contents

1 Labor Cost

2 Utilities Electricity consumption cost
Oils
Consumables

3 Monitoring and inspection cost

4 Major Repair

5 Cleaning and yard maintenance
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No. Items Contents

6 Other Expenses Small scale repairs
Rental car fee
Telephone fee
Business equipment rental fee
Office supplies
Others (water supply, etc.)

7 O&M Consultant

8 Insurance

9 Provisional sum for contingency

10 Overhead

11 Replacement

Source: JICA Study Team

Breakdown of some of the items are elaborated further.
e Labor cost

. Numbers Labor unit cost(/year) Sub total(/year)
Works items Jobs Category Persons ) VND 0SS VND USS

1 |Director Wastewater treatment 1 376,992,000 18,000 376,992,000 18,000

Manager 1 175,929,600 8,400 175,929,600 8,400

> |General affairs General 0 75,398,400 3,600 0 0

Proqurement 0 75,398,400 3,600 0 0

Sub total 1 175,929,600 8,400

Manager 1 175,929,600 8,400 175,929,600 8,400

Water anaysis 0 75,398,400 3,600 0 0

4 |Drying Beds Monitoring & Control 0 75,398,400 3,600 0 0

Daily check & Round 2 75,398,400 3,600 150,796,800 7,200

Sub total 3 326,726,400 15,600

Manager 1 175,929,600 8,400 175,929,600 8,400

5 |Maintenance Drying Beds 0 75,398,400 3,600 0 0

Drying Machines 1 75,398,400 3,600 75,398,400 3,600

Sub total 2 251,328,000 12,000

Manager 1 175,929,600 8,400 175,929,600 8,400

Operation 8 75,398,400 3,600 603,187,200 28,800

6 |Drying Machines |Daily check & Round 3 75,398,400 3,600 226,195,200 10,800

Sludge disposal

Sub total 12 1,005,312,000 48,000

Manager 0 175,929,600 8,400 0 0

7 g Guards 4 75,398,400 3,600 301,593,600 14,400

uards - -

Environmental Eqip.

Sub total 4 301,593,600 14,400

Total 23 2,437,881,600 116,400

e Electricity consumption cost

Cost by category Unit cost, as of April 2011 (VND)
Off peak hours (13hr) 1,139
Low load hours (6hr) 708

Peak hours (5hr) 2,061

e Oil cost : The cost of diesel oil as of April 2011 is 21,000 VND/L.

e Monitoring and inspection cost

Items Unit price
1 | Inspection Equipment 1,000 US$/year
2 | Sludge quality analysis as TCVN5945-2005 (12 times/vear) | 50,000,000 VND/time
Firefighting equipment 1.000 US$/vear
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e Other Expenses

Items Price Unit
Small-scale repair 50,000 USS$/year
Rental car fee (car + gasoline) 272,101 USS$/year
Telephone fee 3,000 US$/year
Business equipment rental fee 10,000 US$/year
Office supply 5,000 USS$/year
Others (water supply etc.) 40,000 USS$/year
Total 380,101 US$/year

e Replacement cost : The total proposed O&M period is 22years (2016 — 2037).
A replacement is required at 11th year (2026).

The O&M cost is shown in Table 3.4.2. The total O&M cost is around USD 86 million.
The average O&M cost per year is USD 3.9 million including the replacement cost in

11" yaer.
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Table 3.4.2 O&M Cost
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Chapter 4 Proposed Project Scheme

4.1  Outline of BOT Scheme

4.1.1 Structure of BOT Scheme

A Built-Operate-Transfer (BOT) scheme is proposed for the Yen So Biosolids
Processing Center. The main advantages of such scheme are elaborated in Section 1.2.4.
The proposed operation time is 22 years. After that the facilities will be transferred to
HPC. The structure of the proposed scheme is shown in Figure 4.1.1.

J IC A PSIF
J Investment » ¥ BOT Contract
dapanese
< >
Investor Group SPC HPC
Resource Input T
Contract for
O&M Contract EPC Contract F/S Preparation
OM Company Contractorto Consultantsto
to be appointed be appointed be appointed
by SPC by SPC by SPC
O&M Service 1 1 Construction
(EPC)

Dry Sludge .
Sludge Recycling
Cement Company Plant

Source: JICA Study Team
Figure 4.1.1 Structure of Proposed Project Scheme

4.1.2 Outline of SPC

It is proposed that a Special Purpose Company (SPC) will be formed who will be the
executor of the BOT scheme. The SPC will be comprised of a consortium of Japanese
firms arranged by ORIX Corporation.

The tasks of the SPC after the establishment of the SPC, are as below;
1) F/S preparation and approval (from October, 2013, to September, 2014)
2) Design and Construction (from October, 2014, to December, 2015)
3) O&M (from January, 2016, to December, 2034)
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As shown in Figure 4.1.1, SPC will subcontract above three works. The SPC will
outsource F/S preparation and approval to Japanese and Vietnamese consultants, and
outsource the design and construction works to a contractor through an Engineering,
Procurement and Construction (EPC) contract. In addition, the SPC will also outsource
O&M of the Center to the O&M Company, which is supposed to be established by
HSDC and a Japanese consortium.

Under these situations, the SPC is required to have management and administration
staff only. The required staff of the SPC is shown in Table 4.1.1.

Table 4.1.1 Required Staff of SPC

Chairman Japanese/Full-time 1
General Director Japanese/Full-time 1
Chief of Technical Affairs Japanese/Part-time 1
General Staff Vietnamese/Full-time 1

Source: JICA Study Team

It is to be noted that the member entities of the Japanese consortium in the O&M

company is preferably identical to that of SPC.

4.1.3 Equity and Debt

As shown in Table 3.2.2, the construction cost of the sludge recycling facility is estimated to
be 41.7 million USS$. The expenditure in the first 2 years (before operation stage) is
estimated to be 13.9 million USS$, which consists of 3.0 million US$ of initial development
cost, 0.75 million US$ of SPC administrative expense and 10.15 million US$ of other

expense. Required fund for the project is therefore estimated and it will be provided as

below;
Required Fund: 55.6 million US$
Equity (30%) : 16.7 million US$
Debt: PSIF (70%) : 38.9 million US$

As for the share of the equity, ORIX Corporation will arrange the share of the equity
with other Japanese companies.

4.1.4 Investors

It 1s proposed that ORIX, KOBELCO and Nippon Koei to be the investors of the
Project and they will be the partners of the Special Purpose Company (SPC).
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(Corporate profiles of each firm have been attached with this document.)

4.2 Proposed Project Implementation Schedule

The proposed Yen Xo Biosolids Processing Center is essential to manage the huge
dewatered sludge coming out from existing WWTPs and the WWTPs to be completed.
The dewatered sludge productions from existing WWTPs are low and can be managed
with current disposal practice. After completion of Yen So WWTP and Yen Xa WWTP,
the amount of dewatered sludge will be increased rapidly, so that the center should be
constructed before completion of the both WWTPs.

Yen So WWTP will generate sludge soon, but those are digested sludge, so they will
have less organic matter. Such sludge is less appropriate for use as alternate fuel in
cement industry. To confirm sludge recycling process, additional study is required by
using sludge digested in Yen So WWTP.

For the Project implementation, the following schedule is proposed:

e March 2012 Preparation of Draft Proposal of BOT Project
MOU for Selection of Investor of BOT Project

e August 2012 Commencement of Additional study by using digested
sludge from Yen So WWTP

e September 2012 Approval by relevant ministries after addition to national
BOT Project List

e March 2013 Selection of Investor of BOT Project

e August 2013 Submission of Application for Business Registration and

Investment Certificate to HAPI
e September 2013 Issuance of Business Registration and
Investment Certificate by HPC (Establishment of SPC)
e September 2013 Commencement of Feasibility Study
e September 2014 Approval of Feasibility Study
e September 2014 Commencement of Detailed Design
e January 2015 Commencement of Construction
e January 2016 Commencement of Operation

The implementation schedule of this BOT Project in relation with other projects (like
Yen Xa WWTP and O&M Joint Company) is shown in the Figure 4.2.1.
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Month

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

]l

112134516 7][8[910[11]12

1] lmlv

II | IIT

I | 11T

111

v

I | 11T

v

I | IIT

11 TII

I IIT

1Y%

I 11T

(@)

JICA PPP Study

e S S S S S s s s s

2)

Funding Arrangement for Yen Xa WWTP Project

1) Short Listing

2) Contact & Fact Finding

3) Appraisal for ODA Laon

A

| Critical

point

4) Exchange of Notes

4

5) Loan Agreement

3)

Implementation of Yen Xa WWTP Project

1) Selection of Consultant of Yen Xa WWTP Project

I P!

2) Detailed Design

|

3) Prequalification

4) Bidding Period

5) Evaluation and Signing of Contract

6) Construction Works

7) Operation under Gurantee Period

“4)

Agreements for Establishment of Joint Company

1) Signing on Term Sheet (Appointment of Partner)

2) Sigjning on JV Agreement

3) Submission of Application for BR & IC to HPC

4) Issuance of BR & IC by HPC

)

Operation of Joint Company

1) Establishment of JC

2) Preparation Works for Operation

|

3) Operation (Yen So WWTP) by Gamuda

4) Operation (Yen So WWTP) by JC

5) Operation (Ho Tay WWTP) by JC

6) Operation (Bay Mau WWTP) by JC

7) Operation (Phu Do WWTP) by JC

8) Operation (Yen Xa WWTP) by JC

(6)

BOT (Sludge Recycling Facility)

1) Submission of Draft Proposal

2) Submission of Proposal

3) MOU for Implementation of BOT

4) Approval of BOT Project

5) Selection of Investor

T T T TINE T TITT e ey

6) Procedure of Business Registration

I

7) Establishment of SPC

8) F/S

9) Design

10) Construction

11) Operation

Figure 4.2.1

Proposed Implementation Schedule of Yen Xa WWTP Project and Relevant Projects
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51

52

Chapter 5 Financial Analysis

Methodology of Financial Analysis

To conduct the financial analysis, we prepared a financial model for the “Yen So
Central Bio-solid Processing Center” (The Facility) to be conducted under the
Built-Operate-Transfer scheme (“BOT Project”). The financial model is structured so
that analysis of many cases can be done by changing several assumptions as described
in the section “5.2 Conditions and Assumptions” below. Outputs are summary of 1)
Balance Sheet, ii) Profit and Loss Statement, and iii) Cash Flow Statement. Certain
financial ratios to evaluate the financial viability are also calculated in the financial

model.

Conditions and Assumptions

Assumptions in the financial model consist of 6 areas, i.e., 1) Business plan (schedule
and scope), ii) Taxes, iii) Financing, iv) Initial Development and Construction Cost
v)Operation and Maintenance Cost, vi) Revenues, and vii) Reserve accounts.

Currency for calculation is US dollars.

Table 5.2.1 Business Plan Assumptions

Item Assumption
Sharing of Roles HP

among Related - To grant long term license to SPC to construct, own,

Parties in relation to operate, and maintain the Facility effective during the

the BOT Project period of the BOT Project.

- Subject to performance by SPC in accordance with the
pre-agreed operating standard, to pay to SPC the tariff

for its operation of the Facility.

- To be transferred the Facility by SPC at the expiry of
the period of the BOT Project with no consideration.

- To cooperate with SPC for smooth production and
absorption of the bio-solid in accordance with the
agreement for production and offtake of dry sludge
(regarding the preliminary terms and conditions of the

agreement, see Appendix-B2.).
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Item Assumption
SP

- To build, own, and operate and maintain in accordance
with the pre-agreed operating standard, the Facility
during the period of the BOT Project (maintenance of
the Facility to include to take responsibility for
replacements with taking the risk of functional
deterioration. SPC will do necessary replacement of the
facilities with receiving “pre agreed” service charge

include replacement.).

- To transfer the Facility to HPC at the expiry of the

period of the BOT Project with no consideration.

- To cooperate with HPC for smooth production and
absorption of the bio-solid in accordance with the
agreement for production and offtake of dry sludge as

mentioned above.
JC

- In accordance with certain long term O&M
sub-contract with SPC, to operate and maintain the
Facility (maintenance of the Facility to include
replacement works but JC does not take the risk of
functional deterioration. JC will replace the facilities

with the money which it will receive then.).

Schedule - Establishment of entities

- SPC: January 1, 2014 ; JC: January 1, 2013

- Construction Period: one year (year 2015)

+ Period of O&M (operation and maintenance):

22 years from January 1, 2016

Period of operation and maintenance is assumed
to end the same date as the end date of JC’'s O&M
contract for Yen Xa WWTP (which is assumed as
20th anniversary of the assumed starting date of
the Yen Xa O&M contract, i.e., January 1, 2018).

+ Project Period: Construction period plus period of O&M

Capacity of the The Facility is assumed to treat up to 184m’ per day of raw
Facility sludge to be transported to the Facility from the WWTPs in

Hanoi.
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Item Assumption
Operating ratio In the beginning 3 years in the operation period, less than

100% of operation is assumed. Thereafter, full operation is
assumed.

<Operating Ratio Assumption>

Year 2016 2017 2018 thersfter
Operating Ratio 64% 64% 98% 100%
Annual
Treatment 43.2 43.1 66.0 67.4
Volume (‘000m3)

Scheme BOT scheme is assumed, where SPC, established solely for
the purpose of conducting this BOT Project, shall build, own,
operate, and maintain the Facility during the Project Period,

and transfer the Facility to HPC at the expiry of the Project

Period without consideration.

Table 5.2.2 Tax Assumptions

Item Assumption

Taxes and rates - Value added tax : 10%

+ Income tax : According to the following tax incentive

* Property tax : None

Income tax incentive | * Applicable income tax rate

Until 15th anniversary of operation 10%

Thereafter (until 45th anniversary of operation) 25%

* Further reduction of tax rate from the above

Until 4™ anniversary of operation 100%

Until 9™ anniversary of operation thereafter 50%

+ Applicable income tax rate after above incentives

Until 4™ anniversary of operation 0%
Until 9™ anniversary of operation thereafter 5%
Until 15" anniversary of operation thereafter 10%
Thereafter (until 45th anniversary of operation) 25%
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Table 5.2.3 Financing Assumptions

Item

Assumption

Minimum cash
amount held in SPC

- USD 1 million during Construction Period

- USD 8 million during O&M Period

Schedule for equity

investment to SPC

- Initial Investment: USD 5 million in 2015 to
compensate initial development cost (USD 4 million)
plus cash (USD 1million)

- Thereafter: additional investment to pay for the

construction cost etc. during Construction Period

Equity IRR

- Equity IRR (“EIRR”) in this analysis is defined as the
internal return rate of dividends and final equity
return (after expiry of Project Period) to the initial
equity investment to SPC by the shareholders of SPC.

- In this analysis, 15% EIRR is assumed as the Target
EIRR, i.e., the level of tariff revenue is set so that the
Target EIRR is expected to be realized.

Subsidy

- No subsidy is assumed.

Financing

Debt : Equity ratio is assumed as 70 : 30

Equity

- Equity investment is assumed to be made during
Construction Period up to 30 % of the total funding
amount and in accordance with the schedule for equity

investment to SPC as described above.
Debt

- SPC is assumed to obtain long term loan in accordance
with the following conditions:
Signing: Year 2014
Source: Private Sector Investment Finance program

(PSIF) provided by JICA

Currency: Japanese Yen (converted in its effect to

USD loan using currency swap transaction)
Grace Period: until end of 2018

Repayment Conditions: Principal repayments 19
years’ equal principal payment from 2019 (ending
in 2037, the last year of Project Period)
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Fees: Not assumed

Interest rate: 5% (USD base after currency swap)

Inflation

- 3% p.a. of inflation (USD base) is assumed.

Table 5.2.4 Initial Development and Construction Cost Assumptions

Item Assumption

Construction Cost

- Construction cost is assumed as USD 41,672 thousand,
inclusive of 10% tax. (Amount described here is fixed
price, i.e., Amounts actually assumed in the financial

model is the same as the amount described here.)

- Construction cost is assumed to be paid once at

completion of the Facility in 2015.

Initial Development | . USD3,000 thousand of initial development cost in
Cost 2014, as well as USD750 thousand p.a. of SPC
administrative expense in 2014 and 2015 are assumed
to be paid. (Amounts described here are both 2011
price, i.e., Amounts actually assumed in the financial
model reflect the effect of inflation after 2011.)

Depreciation - For accounting and tax calculation purpose,

construction cost and replacement cost is assumed to
be booked as fixed asset at completion of construction
and replacement, and to be depreciated over the
remaining years of the Project Period so that the fixed
asset so booked at the end of the Project Period

becomes zero.

O&M cost is divided into i)variable cost, ii)fixed cost, and iii)replacement cost and
assumed respectively. The amounts so assumed each year (all 2011 price) are described
in Attachment 1. (Please note, however, that Attachment 1 does not include SPC’s
administration cost which in this financial model is assumed as USD 750,000 p.a.
(2011 price).)

The mine cost items included in the O&M cost are as follows:
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Table 555 O&M Cost Assumptions
Variable cost Utility (electricity), Chemicals, etc.
Fixed cost Labor cost, Legal inspection cost, Repair cost, Cleaning and

yard maintenance cost, O&M Consultant Fee, Insurance cost,

SPC administrative cost

Replacement Cost Cost necessary to replace functionally deteriorated equipments

etc..

In addition to the cost above, JC’s profit portion (which constitutes 5% of JC’s O&M
cost) is added to SPC’s O&M cost.

Tariff revenue and interest income revenue from cash deposit to reserve accounts is

assumed.
Table 5.2.6  Assumptions for revenues
Tariff revenue - As is usual with this type of long term contracts, the
(Revenue from HPC)

revenue which SPC will receive from HPC is assumed
to be composed by several sub-charges each of which is
intended to cover corresponding cost items. For details,
please refer to Attachment 2.

- As described in the section of “Financial Assumptions” above,
the level of tariff revenue is set so that the Target EIRR (which

in this financial analysis is 15%) is expected to be realized.

Other revenue - Income earned from cash deposit is assumed as follows:

On the amount deposited into reserve accounts, 1%

p.a. of interest income is assumed.

On the amount deposited into other accounts (.e.,

unrestricted cash amount), no interest income is

assumed.

Two reserve accounts is assumed to be established to which cash is deposited and
reserved for future debt service (interest payment and principal repayment of loan) and
future replacement in relation to the Facility. They are typical in this type of
transaction.
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5.3

53.1

Table 5.2.7 Assumptions for Reserve accounts

Replacement

Reserve Account

(RRA)

- In RRA, cash necessary to compensate future
replacement works is assumed to be deposited.

- The amount in each year which is to be deposited in RRA is
calculated so that the cash outflow in each year for the purpose

of replacement is levelized as much as realistically possible.

Debt Service

Reserve Account

(DSRA)

- In DSRA, cash amount equivalent up to 6 months’ debt
service (interest payment and principal repayment) is

deposited in preparation for debt service in case

operating cash flow is not sufficient for it.

Results of Financial Analysis

Tariff

The chart below shows summary of operation and tariff based on the assumptions
described in the above. Tariff (expressed in 2011 price) is calculated to be USD 136.84
per m® of raw sludge to be transferred to the Facility.

Table 5.3.1 Summary of Operation and Tarrifs

All sPC | JC
Part | Part
Operation from 2016 ) :
Ope Operatiion Period 22 yrs. /)
ra |Maximum Capacity (000 m /day) 0 C
tio |Capacity Factor(%) 100% I
nal |Usage(%) 96.6% !
Treatment Volume (‘000 ' /day) 0.178 | : )
SPC Scope of work for Replacement(*) @] ' %
Tarrif (US$/ni, 2011 price) 136.84 | 91.141 45.70
U |Opex 28.11 - : 28.11
Fin S Replacement Cost (after reserve account effect) 16.38 2.43 | 13.95
an 4 |Other Costs 16.00 1465, 1.35
cial | o |Tax 13.50 | 13.70 | -0.20
e |Return of Investment 25.33 22.851 2.48
(Less:Other (Interest) Income) (0.96)| (0.96) | -

*

(e}

: JCwill take responsibility, A : JCwill do replacement works but will not take the risk of obsolescence,
—: JC will not do replacement works. -
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5.3.2 Cash Flow and Financial Forecast of SPC

The chart below shows summary of SPC financial results based on the assumptions
described in the above. As far as the resultant financial ratios are concerned, the level
of those ratios (e.g.: minimum DSCR, EIRR, etc.) could to certain extent satisfy

foreign financiers and investors.

For details of SPC financial result, refer to Attachment 3

Table 5.3.2 Summary of SPC Financial Results (USD million)

ltem Amount/Ratio
Profit |Revenue 309.9

Loss
75.0

Cash Flow before Debt Service, Investment, and Financing 176.9
— Replacement Cost
Cash
Flow +PSIF

— Interest Expense
Cash Flow after Debt Service (Dividend and Equity Return 93.0

— Equity Return
. Minimum Debt Service Coverage Ratio 1.36
Finan-
cial = : - .
Ratios Minimum Equity to Equity + Loan Ratio 30.1%

Minimun Cash During O&M Period (excluding reserve accounts) 8.0

5.3.3 Proposal of Service Charge and Payment Condition

The Study Team estimated costs required for implementation of the BOT project for Sludge
Recycling Facility. The cost consists of construction cost, daily operation and maintenance
cost, repair cost for structures and equipments. The result of cost estimate is shown in Figure
5.3.1. As shown in the figure, significant costs are construction cost (64 million US$) and
repair cost (18 million US$) in 12" year of operation period. The O&M and repair will be
carried out by the Joint Company. It is assumed that the Joint Company will charge to SPC
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its own O&M and repair cost plus profit which constitutes 5% of the cost.

The service charge is calculated based on the conditions as shown Table 5.3.1. The service

charge is arranged to be uniformity on yearly basis as shown in Figure 5.3.2. It will be

charged to HPC by SPC.

70

60

%
S

S
S

w
S

Annual Service Charge (million USS)

[
S

Replacement
HRepair
0&M

Initial Cost

2014

2015

2016

2017

2018
2019 [

20204 1
20214
20224 1
2023A
20244 1
20254
20264 1

Year

2027 [

2028 [0

2029 7
20304 1
2031A |
2032A 1
20334 1
20344 1
20354 1
20364 1
20374 |

Figure 5.3.1 Actual Expenditure of Construction/O&M/Repair of Sludge Recycling Facility

70

60

v
S

IS
S

H Sludge Recycl%

30

Annual Service Charge (million US$)

e
S

2014
2015
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2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037

Year

Figure 5.3.2 Service Charge to be paid by HPC for BOT of Sludge Recycling facility

The average service charge to HPC and payment for O&M to the JC are as below;

- Average Service Charge to HPC (11.6 million US$/year, 145 US$/m’ of dewatered
sludge)
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- Expected Average Payment for O&M cost to JC (3.2 million US$/year, 40 US$/m’ of

dewatered sludge)

Regarding this, we summarized the contents in the attached “Preliminary Terms and
Conditions for Production and Offtake of Dry Sludge” (Appendix-B2). Please refer to
it.
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Days

Capacity and Operating Assumptions

Maximum Capacity (m/day)

Capacity Factor (%)

Usage(%)

Sludge reuse Volume ('000ni p.a.)

O&M Cost Assumptions

Utility ($/000n)

Other Variable($/000ni)

Maintenance ('$000/year)

Other Fixed Cost ('8000/year)

Inflation for Costs

Replacement Cost Assumptions

Replacement Cost

Inflation of Replacement Cost

Table 5.3.3 Operational Assumptions of Yen So Central Bio-solid Processing Center

2014 2015 2016 4

365 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365

4061.2 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185
100.00% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
96.64% 64.00% 64.00% 98.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
1433.5 43 43 66 67 68 67 67 67 68 67 67 67 68 67 67 67 68 67 67
13,966 - - 21,045 21,103 13,781 13,506 13,469 13,506 13,506 13,506 13,469 13,506 13,506 13,506 13,469 13,506 13,506 13,506 13,469 13,506 13,506
16144 - - 862 862 862 862 862 862 862 862 862 862 627 627 627 627 627 627 627 627 627

0 - - - - - - - - - - - - - - - - - - - - -

3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00%

- - 510 510 510 510 510 510 510 510 510 510 11,037 11,087 510 510 510 510 510 510 510

3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00%

2035

365

185

100.0%

100.00%

67

13,506

627

3.00%

510

3.00%

2036
366

185

100.0%

100.00%

68

13,469

627

3.00%

510

3.00%

365

185

100.0%

100.00%

67

13,506

627

3.00%

510

3.00%
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Table 5.3.4 Revenue Structure

Example of

calculation (in

Adjustment of unit charge amount during

operation period

Corresponding Unit 2016, assuming Payment condition
Sub-charge Category
O&M Cost (example) | 21000 as (example) Adjustment by Adjustment by Foreign
VDN/USD. Inflation exchange fluctuation
exchange rate)
0.046419 (USD/m’) Yes (Adjustment will be
Variable and * 190,000 (m*/day) done so that the amount
i . Yes (Based on the o )
Foreign | foreign currency *365 (days) _ o paid in VND is
, 3 _ inflation in the country _
] Cost indexed O&M per m *75% (Usage) To be paid based _ . ] equivalent to the
Variable . using the indexing
Portion | cost (e.g.: = 2,414 thou USD on the actual amount which would be
Payment . . 3 currency) ) o
imported fuel) =50,701 mil VDN amount (m”) otherwise paid in the
treated indexed currency)
Domesti | Variable and
) 3 Yes (Based on the
¢ Cost domestic O&M per m _ S None
) . inflation in Viet Nam)
Portion | cost (e.g.: utility)

Tg-X1pusddy
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Example of

calculation (in

Adjustment of unit charge amount during

operation period

Corresponding Unit 2016, assuming Payment condition
Sub-charge Category
O&M Cost (example) | 21000 as (example) Al s by et
VDN/USD Inflation exchange fluctuation
exchange rate)
. . per month Yes (Adjustment will be
Fixed and foreign
Forei doxed Yes (Based on the done so that the amount
oreign | currency indexe i i
Cost 8 O&M g v inflation in the country paid in VND is
0S ost (e.g.: . . . equivalent to the
using the indexin )
AVallablllty Portion cost for lmported 545661(USD/m3/ . g g amount which would be
month) To be paid based currency) therwi idin th
Payment | spare parts) otherwise paid in the
190,000 (m*/day) | O the actual indexed currency)
Fixed and % availability of the
Domesti 12 (month) 0 ) Yes (Based on the
] domestic O&M per month | *100% facility. (e.g.: The | o None
¢ Portion (o ) bl amount may be inflation in Viet Nam)
cost (e.g.: payro (Availability)
— 12,441 thou USD | Feduced in case of Yes (Adjustment will be
. o _ . a material done so that the amount
Foreign | Equity investment, 261,263 mil VDN sccidental paid in VND is
Cost Foreign currency | per month None equivalent to the
Availability | o | i dexed Toan shutdown ) amount which would be
Payment 2 otherwise paid in the
indexed currency)
Domesti | Domestic currency er month gNOt assumed so None None
¢ Portion | indexed loan P ar)

Note that detailed analysis of O&M costs has yet to be done to determine the structure of the Revenue in detail.
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Table 5.3.5

SPC Summary Financial Forecast

IRR for Equity 14.99% 2023 |2028 |2033

TOTAL 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 |to 2027 |to2032|to2037| 2038

(in USD million) (ave.) (ave.) (ave.)
Revenue 310 - - - - 11.9 12.1 12.6 12.7 12.9 13.1 13.2 13.7 14.7 15.8 -
Opex 103 - - 4.1 0.8 3.2 3.3 3.4 3.5 3.6 3.7 3.8 4.2 4.9 5.6 -
Pro Depreciation 75 - - - - 1.9 1.9 1.9 1.9 1.9 1.9 1.9 2.2 5.1 5.1 -
it VAT 21 - - - - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 -
and Interest Expense for PSIF - - - -4.1 -4.9 -0.9 0.0 0.0 1.6 4.5 7.3 10.2 18.5 13.9 1.3 -0.0
Loss Other 24 - - 4.1 4.9 2.9 1.9 1.9 0.3 -2.7 -5.7 -8.7 -17.4 -13.0 -1.0 0.0
Pre Tax Income 87 - - -4.1 -0.8 4.0 4.1 4.5 4.6 4.7 4.9 5.1 5.3 3.0 3.8 -
Income Tax 11 - - - - - - 0.2 0.2 0.2 0.2 0.3 0.3 0.7 0.9 -
Net Income 76 - - -4.1 -0.8 4.0 4.1 4.2 4.3 4.5 4.7 4.8 5.0 2.3 2.8 -
Net Income 76 - - -4.1 -0.8 4.0 4.1 4.2 4.3 4.5 4.7 4.8 5.0 2.3 2.8 -
+ Depreciation 75 - - - - 1.9 1.9 1.9 1.9 1.9 1.9 1.9 2.2 5.1 5.1 -
+ Int. Expense 26 - - - - 2.0 2.0 2.0 2.0 1.9 1.8 1.7 1.3 0.8 0.3 -
+Reserve account - - - - -1.0 -2.8 -2.8 -3.8 -2.7 -2.7 -2.7 -2.7 3.9 0.1 0.3 -
CFE bef. DS, Invest, & Fin 177 - - -4.1 -1.8 5.1 5.2 4.3 5.5 5.5 5.6 5.7 12.5 8.3 8.5 -
— Initial Investment -42 - - - -41.7 - - - - - - - - - - -
— Replacement Cost -33 - - - - - - - - - - - -6.7 - - -
Cash + Equity Investment 17 - - 5.1 11.6 - - - - - - - - - - -
Flow +PSIF 39 - - - 38.9 - - - - - - - - - - -
Cash Flow bef. Debt Service 158 - - 1.0 7.0 5.1 5.2 4.3 5.5 5.5 5.6 5.7 5.8 8.3 8.5 -
— Interest Expense -26 - - - - -2.0 -2.0 -2.0 -2.0 -1.9 -1.8 -1.7 -1.3 -0.8 -0.3 -
—Principal Repay ment -39 - - - - - - - -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -
Cash Flow aft. Debt Service 93 - - 1.0 7.0 3.1 3.2 2.3 1.4 1.6 1.8 1.9 2.4 5.4 6.1 -
—Dividend -76 - - - - - -3.1 -4.2 -2.8 -1.6 -1.8 -1.9 -2.4 -5.4 -4.4 -0.0
— Equity Return -17 - - - - - - - - - - - - - - -16.7
Net Cash Flow - - - 1.0 7.0 3.1 0.1 -1.9 -1.3 0.0 0.0 0.0 -0.0 -0.0 1.7 -16.7
Unrestricted Cash - - 1.0 8.0 11.1 11.2 9.3 8.0 8.0 8.0 8.0 8.0 8.0 16.7 -
Cash in Reserve A/Cs - - - 1.0 3.8 6.5 10.3 13.1 15.8 18.5 21.2 1.5 1.3 - -
Total Asset - - 1.0 50.7 54.7 55.6 55.7 55.2 56.0 56.8 57.6 60.3 34.7 16.7 -
-aiat:le PSII_: - - - - 38.9 38.9 38.9 38.9 36.9 34.8 32.8 30.7 205 10.2 - -
Sheet Total Liability - - - 38.9 38.9 38.9 38.9 36.9 34.8 32.8 30.7 20.5 10.2 - -
Paid in Capital - - 5.1 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 -
Retained Earnings - - -4.1 -4.9 -0.9 0.0 0.0 1.6 4.5 7.3 10.2 23.1 7.7 0.0 -
Total Equity - - 1.0 11.8 15.8 16.7 16.8 18.3 21.2 24.1 26.9 39.8 24.4 16.7 -
Ra- |DSCR (*Total"column = LLCR) 2.14 - - - - 2.58 2.61 2.18 1.36 1.41 1.47 1.53 1.71 2.88 3.62 -
tios |Equity to Debt+Equoity 0% 0%| 100% 30% 30% 30% 30% 31% 32% 34% 35% 45% 62%| 100% 0%
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6.1

6.2

6.3

Chapter 6 Project Evaluation

Technical Evaluation

This is the first project for sludge recycling in Vietnam. The Study Team proposes the
Bio-solid Processing Center with hybrid process of sludge drying which consists of
“Solar Green House” and “Mechanical Thermal Sludge Dryer”. In the discussion in
Chapter 2, it is estimated that the cost of the process is reasonable and it will be
operated effectively.

The offtaker of the Dry Sludge is proposed to be But Son Cement Company. At present,
But Son Cement Company is considering the offtake of the Dry Sludge positively,
however, the company has still considered conditions of the offtake, and it may take a
few years to achieve the agreement through many discussions and technical
considerations. Under these situations, the Study Team is considering a plan of JICA
technical assistant program on promotion of sludge recycling activities for smooth
implementation of the Project

Financial Evaluation

In the Study, the service charge of the BOT Project is estimated at 133 US$/ton of
dewatered sludge, in order to achieve the Equity IRR of 15%. It is equivalent to 0.058
US$/m’ of wastewater. The service charge of wastewater treatment service (including
replacement cost) is expected between 0.243 — 0.447 US$/m’ (0.248 US$/m’ in
average), which are depending on scale of WWTP. It means the service charge of the
sludge recycling is additionally required around 13 — 24 % of service charge of
wastewater treatment. The Project FIRR (Financial rate of Return) is estimated around
12 %. The Project shall be financially quite feasible, if proposed service charge is
accepted by HPC.

Economic Evaluation

At present, dewatered sludge is disposed (landfilled) at Nam Son Landfill site and Tieu
Ky disposal site. The cost of the landfill is low at the present, however, it is supposed
to be forbidden near future, because of land availability and environmental reason. In
the Study, it is assumed that the landfill of the dewatered sludge will be forbidden and
the dewatered sludge should be dried to reduce the volume. Under theses conditions,
the Study Team proposed the BOT Project, which adopts the lowest cost method of
sludge drying.
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6.4

The service cost of the BOT Project is estimated around 133 US$/ton, which is much
higher than the current disposal cost of dewatered sludge. In the current conditions in
Hanoi, the landfill cost is estimated less than 50 USS$. If there is a possibility of
disposal/ landfill of dewatered sludge outside of the dyke in Hanoi, the economic
benefit is not expected to meet the cost of the BOT Project. Only in the case that
landfill site is not available, or the land cost become much more expensive, the
economic benefit will meet the cost of the BOT Project, and will become economically
feasible.

Environmental and Social Evaluation

It is proposed that a Feasibility Study will be conducted after the approval of the BOT
scheme. An Environmental Impact Assessment (EIA) will be carried out during the F/S.
An Environmental Management Plan (EMP) will also be prepared to address any
negative impact found.

A preliminary environmental assessment indicates the following positive and negative
impacts.

Positive impacts
e Proposed project will ensure much better environmental disposal of sewage
sludge compared to land filling.
e The project will provide opportunities for resources recovery (fuel, soil
nutrient).
e This project will also contribute to global warming reduction by reducing
methane production as compared to land filling.

Negative impacts
e Offensive odor if buffer zone is not maintained properly
e Heavy metals might accumulate in soil, if dried sludge is used as soil
conditioner.

The project location is selected in a way to ensure the required buffer zone as required
by the Vietnamese law. So, odor will not be an issue.

To understand the chemical composition of the dewatered sludge, JICA Study Team
carried out chemical analysis during April 2011 by taking dewatered sludge samples
from 3 existing WWTPs, namely, Kim Lien, Truc Bach, and North Thang Long. The
result is shown in the following table. The result shows that only Hg cross the
allowable limit.
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Table 6.5.1 Chemical Composition of Dewatered Sludge
Parameter Unit Kim Truc North Maximum Note
Lien Bach Thang allowable
WWTP WWTP Long limit by
WWTP Japanese
Standard ™
Cd mg/kg 1.65 1.83 1.54 0.005%
Ni mg/kg 61.26 37.1 181.55 0.03%
Pb mg/kg 67.45 77.68 91.04 0.01%
Cr mg/kg 88.65 37.1 181.55 0.05%
Hg mg/kg 22.96 12.51 11.52 0.0002% NG
Source: JICA Study Team

*1: There is not Vietnamese fertilizer official standard on sewage sludge, so Japanese standard is applied.

6.5 Institutional Evaluation

The SPC is the executor of the BOT Project. The SPC will outsource his major works,
such as F/S preparation and approval, Design and Construction, and O&M, to reliable
companies, and the SPC will take all responsibilities of the works. The work
performance will highly depend on selection of the outsourcing companies. The

outsourcing companies shall be selected carefully.
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Chapter 7 Qualifications of the Proposal/ Risk Management

7.1 Risk Matrix

The risk matrix of the BOT Project is shown in Table 7.1.1.
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Table 7.1.1 Risk Matrix (BOT Project)

Common

Financial Cost increase O
Arrangement Project delay/halt
If the risk occurs due to
si Land contamination, defect Cost increase grounds attributable to SPC, o
ite
and so on Project delay/halt SPC is to bear the risk and the
cost.
If the risk occurs due to
The choice of the proper site Project delay/halt grounds attributable to SPC, o
for the facility Project termination SPC is to bear the risk and the
cost.
The delay on procedures for
Licenses and ) o Cost increase
setting up JC and gaining ) O
charters ) Project delay/halt
licenses
The change or establishment
of regulations and laws related ) o )
) ) Cost increase JC is incapable of controlling
Change of laws to the construction, operation ) o O
Project delay/halt the situation
and maintenance for the
facility
JC is incapable of controlling
Except above, the change or ] the situation
) i Cost increase )
establishment of regulations ) The scope for the risk JC takes A A
o Project delay/halt ) o
and laws applied in general is to be determined in the
documentation
The change of the tax
coverage and tax rate, or the Cost increase JC is incapable of controlling
Tax reforms - O
establishment of the new tax Project delay/halt the situation
code
) The delay on gaining licenses | Cost increase
Licenses . . O
which HPC should proceed Project delay/halt
The delay on gaining licenses | Cost increase O
which SPC should proceed Project delay/halt
Incapable of gaining licenses ) o
Project termination O
caused by HPC
Incapable of gaining licenses ) o
Project termination O
caused by SPC
The policy change and Project delay/halt JC is incapable of controlling
Politics ©
political matter Project termination the situation
The difficult situation to )
Sabotage and ) » ) Cost increase
continue the facility operation )
pressure by Project delay/halt O
] ] caused by the acts of sabotage ) o
industrial group ) ) Project termination
by industrial group
Inadequate infrastructure to )
- Cost increase
operate the facility, such as the )
Infrastructure o Project delay/halt O O
lack of enough electricity, ) o
Project termination
water supply, roads and so on.
' If the risk occurs due to
) ) ) Cost increase )
) The lawsuits, claims and riots ) grounds attributable to SPC,
Neighborhood ) Project delay/halt ) ] O
from neighborhood ] o SPC is to bear the risk and the
Project termination
cost.
Environmental problems Cost increase
Environment influenced by the instruction Project delay/halt O O
or requirement from HPC Project termination
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Environmental problems )
Cost increase
caused by SPC conducts, for )
' ' Project delay/halt O O
instance toxic substance ] o
Project termination
release
The damage to the third party
Third party )
o caused by the conduct Cost increase O O
liability
attributable to HPC
The damage to the third party
caused by the conduct Cost increase O - O
attributable to SPC
Interest rate ) ) )
) Cost increase No assumption for borrowing O
fluctuations
Foreign exchange The risk to be  shared with
fluctuations Cost increase the calculating formula in the O O
/Price fluctuations Service Charge
The definition of "force
Natural disaster, war, terror, Cost increase
) ) ) o ) ) majeure" needs to be discussed
Force majeure strikes, riots, civil commotions | Project delay/halt O O
] o JC is incapable of controlling
and so on Project termination o
the situation
Cost increase
HPC default Project delay/halt O
Project termination
Cost increaseProject
SPC default delay/haltProject O
termination
The delay and the increase of
) ) the cost due to the significant )
Planning & Planning & ) ) Cost increase
] ] design change, exceeding the ) O
design design Project delay/halt
demand standard, requested by
HPC
The request for the significant | Cost increase O
design change from SPC Project delay/halt
) The delay on the completion )
] Construction } ) Cost increase
Construction ) date, or incompletion of the ) O
period » Project delay/halt
facility, caused by HPC
The delay on the completion )
) ) Cost increase
date, or incompletion of the ) O
Project delay/halt
facility, caused by SPC
Cost overrun caused by HPC,
Construction cost | for instance, the instruction Cost increase O
issued by HPC
Cost overrun caused by SPC Cost increase O
Construction The failure on supervision of | Cost increase O
management the construction process Project delay/halt
The damage to the facility
Damage to the caused by the contractor Cost increase O
facility during the construction period | Project delay/halt
expect the force majeure
The damage to the facility
caused by HPC during the Cost increase O
construction period expect the | Project delay/halt
force majeure (if any)
Facility Not to meet the requirement Cost increase O
performance including shoddy construction | Project delay/halt
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Not to meet the qualification Cost increase O
for performance test Project delay/halt
Cost control for The increase of the operation
SPC offsets the risk with JC
the operation of cost due to the poor Cost increase O
. under O&M agreement
the facility management done by SPC
) ) ) The risk to be  shared with
Price fluctuations/ foreign rate
. Cost increase the calculating formula in the O O
fluctuations
Service Charge
) ) ) The risk to be  shared with
Replacement cost | Price fluctuations/ foreign rate ) ) )
Cost increase the calculating formula in the O O
for the facility fluctuations )
Service Charge
The increase of the
replacement cost due to the )
Cost increase O
poor management done by
SPC
The increase of the
replacement cost due to )
Cost increase O
more frequent replacements
than estimated
. The risk to be  shared with
The volatility on the amount of
- o ) the calculating formula in the
Demand volatility | dewatered sludge carried into | Cost increase ) . O O
» Service Charge (Capacity
the facility
Payment)
) The refusal to accept the dry
Disposal of dry ) )
ud sludge from anyone despite Cost increase O
sludge
the best efforts by SPC
Not to meet the requirement
. Cost increase
for the ability/performance O
) Project delay/halt
Lower quality of | projected, caused by HPC
the processed Not to meet the requirement ]
. Cost increase
water (thanthe | for the ability/performance O
) Project delay/halt
demand standard) | projected, caused by SPC
The definition of "force
Not to meet the requirement ) ) )
» Cost increase majeure” needs to be discussed
for the ability/performance due . o ) O
) Project delay/halt JC is incapable of controlling
to the force majeure L
the situation
o To exceed the ability/capacity
Over capacity in ) ) JC does not accept the excess
. to process dry sludge in the Project delay/halt ) O
the facility - sludge over capacity
facility
The negative reputation
Labor
accompanied with the Cost increase O
management
employee scandal, corruption,
Imperfect manuals for the
Crisis crisis Cost increase O
management Disconnected communication | Project delay/halt
in the crisis
The increase of the cost caused
by mismanaging the strikes, Cost increaseProject O
the natural disaster, the delay/halt
pandemic and so on
Damage to and The damage to the facility,
) ] ) SPC offsets the risk with JC
deterioration of machines and equipment Cost increase O
) under O&M agreement
the facility, caused by SPC misconduct
machines and The damage to the facility,
equipment machines and equipment Cost increase O O
caused by HPC
The damage to the facility, Cost increase The definition of "force O O
machines and equipment due Project delay/halt majeure” needs to be discussed
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to the force majeure JC is incapable of controlling
the situation
The damage by having
Cost increase
machineries and valuables O O
Project delay/halt
stolen
The repair cost for fixing the
Cost increase
Facility defect defect discovered during the O - -
Project delay/halt
defect liability period
The repair cost for fixing the
Cost increase
defect discovered beyond the O - -
Project delay/halt
defect liability period
Incapable of terminating the
Termination Cost increase O
contract and operation
Contract
The increase of the cost at the
termination
termination of the contract, Cost increase O
(during the
caused by HPC
contract period
The increase of the cost at the
and at the expiry
termination of the contract, Cost increase O
of the contract)
caused by JC
The definition of "force
The increase of the cost at the
majeure” needs to be discussed
termination of the contract, Cost increase O
JC is incapable of controlling
due to the force majeure o
the situation
Not to meet the condition
Title transfer stipulated at the date of the Cost increase O
title transfer
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Draft of Preliminary Terms and Conditions for
Production and Offtake of Dry Sludge

(FOR DICCUSSION PURPOSE)

This document illustrates preliminary terms and conditions for production and offtake of

dry sludge to be produced in the Yen So Bio-Solid Processing Center (“the Center”) to be

constructed.

Parties

Capacity of the Center

Dewatered Sludge

Moisture Contents of Sludge

Schedule of the Project

Hanoi People’s Committee (“HPC”) and a special purpose
company (“SPC”) to be established for construction,
operation, and maintenance of the Center under the BOT

scheme (“Project”).

The Center shall have the capacity of drying Raw Sludge up
to 185 ton per day (“Maximum Treatment Volume”) and
producing dry sludge (“Dry Sludge”) up to 37 ton per day

(“Maximum Production Volume”).

The Center shall treat the Dewatered sludge to be produced
and transported from the following waste water treatment
facilities (“Source WWTPs”):
Eight wastewater treatment plant: 1) Truc Bach WWTP,
2) Kim Lien WWTP, 3) North Thang Long WWTP, 4) Yen
So WWTP, 5) Ho Tay WWTP, 6) Bay Mou WWTP , 7) Phu
Do WWTP and 8) Yen Xa WWTP

Dewatered Sludge (Input): not more than 82%
Dry Sludge (Output): not more than 10%

Establishment of SPC: September, 2013
Commencement Date of Production and Offtake:
January, 2016
End Date of Production and Offtake:
December, 2037




Appendix-B2

Preparatory Study on Project for Yen Xa
Wastewater Treatment Plant in Hanoi, Viet Nam

Operation Period

Basic obligations of SPC

Basic Obligations of HPC

Period from the commencement date of Production and
Offtake to the end date thereof.

The Basic obligations of SPC include the following:

1.

To complete the Center before the Planned
Commencement Date of Production and Offtake

To produce the Dry Sludge up to certain amount not
exceeding the Maximum Production Volume during
Operation Period, subject enough supply of Raw Sludge
by HPC

To own, operate and maintain the Center during the
Operation Period observing the operational standard to
be defined later

To transfer the Center to HPC immediately after the
Project Period [without any consideration thereof]

To cooperate with HPC for the day to day operation of
the Center in accordance with the Daily Operating
Procedure and Dry Sludge Offtake Procedure

To obtain and maintain necessary permits and
approvals which are necessary to fulfill the obligations
of SPC hereunder and are appropriate to be obtained

and maintained by SPC

The Basic obligations of HPC include the following

1.

4.

To deliver the land with necessary utilities (water
supply and power supply utilities) for SPC to design,
construct, own, operate and maintain the Center
without any consideration, without any charge and
without any encumbrance for SPC.

To supply the Dewatered Sludge up to the amount not
exceeding Maximum Treatment Volume and in
accordance with the Daily Operating Procedure.

To transport the Dewatered Sludge from the sites of the
Source WWTPs to the site of the Center

To pay the Service Charge in accordance with the
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conditions of payments thereof.

5. To own the Center from SPC immediately after the
Project Period

6. To cooperate with SPC for the day to day operation of
the Center in accordance with Daily Operating
Procedure and Dry Sludge Offtake Procedure

7. To obtain and maintain necessary permits and
approvals which are necessary to fulfill the obligations
of HPC and SPC hereunder and are appropriate to be
obtained and maintained by HPC.

8. To support SPC to obtain and maintain necessary
permits and approvals which are necessary to fulfill the
obligations of SPC hereunder and are appropriate to be

obtained and maintained by SPC

Daily Operating Procedure [to be defined later. including day to day procedure to
determine I]the treatment/production volume of the

Center and ii)the schedule for scheduled maintenance.]

Dry Sludge Offtake [to be determined later, the outline being described in
Procedure Attachment 1]
Service Charge HPC shall pay to SPC Service Charge calculated in

accordance with the formula described in Attachment 2

Remarks THIS DOCUMENT WAS PREPARED AS A DRAFT FOR
PRELIMINARY DICUSSION ONLY. ANY PARTY IS NOT
BOUND BY THE TERMS AND CONDISIONS HEREIN. IN
ADDITION, DESCRIPTIONS HEREIN ARE NOT
COMPLEHENSIVE MAY CHANGE, AND
INTENTIONALLY OMIT CERTAIN CLAUSES WHICH
ARE USUALLY INCLUDED IN THIS TYPE OF
DOCUMENTS, INCLUDING “EVENT OF DEFAULTS”,
“GOVERNING LAWS”, “COVENANTS”,
“REPRESENTATIONS AND WARRANTIES”, ETC..
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Attachment 1: Dry Sludge Offtake Procedure

1 Continuous Marketing of Potential Dry Sludge Offtakers

1.1 SPC’s Responsibility for Marketing

SPC shall be responsible to continuously make efforts which it can reasonably do,
to research, find, contact, and negotiate with the potential offtakers of the Dry Sludge

around Hanoi City

As of the date when this document is prepared, the situation of the marketing

efforts by the potential sponsors of SPC is as follows:
Potential Offtakers: But Son Cement Company

Situation of Negotiation; Waiting for answer from But Son Cement Company

on the Proponent’s proposal
Proposed Dry sludge offtake plan

Volume: 37 ton of dry sludge per day as maximum (The
volume will depend on receiving volume of
dewatered sludge from wastewater treatment plants

in Hanoi)

Condition: The SPC will hand over the dry sludge to But Son
Cement Company without any charge, and But Son
Cement will transport the dry sludge from the
Bio-solid Processing Center to the company with

their own cost.

1.2 HPC’s Support for Marketing

As long as SPC makes reasonable efforts as described in Clause 1.1 above, HPC
shall continuously provide necessary supports for SPC to do the activities as

described therein.
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2 Preparation of Dry Sludge Offtake Plan

2.1 SPC’s responsibility for Dry Sludge Offtake Plan

SPC shall be responsible for the preparation and implementation of a plan (the
“Dry Sludge Offtake Plan”) according to which the Dry Sludge is planned to be
offtaken. The Dry Sludge Offtake Plan shall be prepared and submitted to HPC

according to the following schedule:

1) By [6] months prior to the Operation Period, in relation to the whole

Operation Period;

ii) By [3] months prior to each operating year in the Project Period, in

relation to the next operating year; and

1ii) By [2] month prior to each quarter of operation in the Project Period, in
relation to the next 2 consecutive quarter of operation (required only if

the plan deviates from the annual plan as referred to in “ii)” above).

2.2 Contents of Dry Sludge Offtake Plan

The Dry Sludge Offtake Plan shall at least include the following contents and
shall be required to be prepared considering i) to observe the applicable law in Hanoi
1) to maximize economical benefit for HPC, and iii)to minimize the environmental

adverse effect.

i) Names and outline of business of the potential offtakers;
ii) Status of negotiation with and such potential offtakers;
iii) (Where appropriate) summary terms and conditions of offtake by such

potential offtakers
iv) Dry sludge offtake plan (volume, price, cost, etc.) for the period;

v) Amount and period of which such shortfall shall be created, and measures
which SPC is taking to minimize such shortfall, if there is a shortfall of
the volume so offtaken according to the Dry Sludge Offtake Plan to the

pre-agreed production volume.
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2.3 Discussion on the Dry Sludge Offtake Plan

After submission by SPC of the Dry Sludge Offtake Plan, if HPC deems it
necessary to discuss about the plan, HPC and SPC shall discuss the plan. If HPC and
SPC agree that the plan can be improved in accordance with clause 1 above, SPC
shall make efforts (which it can reasonably do before the beginning of the

implementation of the plan) to improve the plan and submit it again to HPC.

3 HPC’s backup for Offtake

If , despite the exercise of reasonable diligence by SPC, it cannot make all of the
Dry Sludge offtaken by third parties, HPC shall offtake the shortfall (“Shortfall”) of
the Dry Sludge not being offtaken, if and to the extent that i)such shortfall materially
adversely affects the ability of SPC to operate the Center, ii)SPC has taken all
reasonable due care and reasonable alternative measures in order to avoid the effect
of such shortfall on SPC’s ability to operate the Center iii) such shortfall is not the
direct or indirect result of the failure of SPC to perform any of its obligations
hereunder, and iv) SPC has given HPC prompt notice describing such shortfall and its
effect upon the ability of SPC to operate the Center.

4 Dry Sludge Offtake Fee and Cost

4.1 Fees

All fees receivable in relation to the offtake of Dry Sludge shall be on account of
HPC.

4.2 Costs

All costs payable in relation to the offtake of Dry Sludge shall be on account of the

parties as described below:
i) Up to [****] per year, on account of SPC

ii) Costs after applying “i)” above is on account of HPC
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Attachment 2: Service Charge payment Formula

1 Payment Structure

The Service Charge to be paid shall consist of three parts, as follows

1.1 Variable Payment

This Part of the Service Charge shall represent payment for the actual volume to

treat the Raw Sludge and shall consist of Component A 1and Component A2.

1.2 Availability Payment

This Part of the Service Charge shall represent payment for the availability
(capacity) to treat the Raw Sludge and shall consist of Component B1, Component B2,
Component B3, and Component B4.

1.3 Other payment

[Start up charge, additional charge if Raw Sludge from Source WWTPs does not
meet the Quality of Raw Sludge etc., to be defined later]

2 Payment Formulas

2.1 Variable Payment

2.1.1 Component Al

Component Al is designated to cover variable and foreign currency indexed O&M

Cost (e.g.: imported fuel)

For each billing period, Component Al is the amount calculated in accordance

with the following formula:

Component Aln = TVn *A1R * (UCPI[UWPIIn/UCPI[UWPI]) * EXn / EX|
Where:

Component Aln = Amount to be paid as Component Al for billing period n
TVn = Actual treatment volume of sludge in the Center for billing
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period n

AlR = Component Al unit charge in VDN per m3, which shall be
pre-determined

UCPI[UWPIln = Consumer [Wholesale] Price Index for USA applicable for
the billing period

UCPI[UWPI] = Consumer [Wholesale] Price Index for USA when AIR,
BI1R, and B3R is determined

EXn = Exchange rate to exchange 1 [ US Dollar] to Vietnam Don
for the billing period

EX = Exchange rate to exchange 1 [ US Dollar] to Vietnam Don

2.1.2 Component A2

when A1R, B1R, and B3R is determined

Component A2 is designated to cover variable and VDN indexed O&M Cost (e.g.:

utility)

For each billing period, Component A2 is the amount calculated in accordance

with the following formula:

Component A2n = TVn * A2R * (VCPI[VWPIln/VCPI[VWPI))|

Where:

Component A2n = Amount to be paid as Component A2 for billing period n

TVn = See2.1.2

A2R = Component A2 unit charge in VDN per m3, which shall be
pre-determined

VCPI[VWPIln = Consumer [Wholesale] Price Index for Vietnam applicable
for the billing period

VCPI[VWPI] = Consumer [Wholesale] Price Index for Vietnam when A2R,

B2R, and B4R is determined
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2.2

2.2.1

Availability Payment

Component B1

Component B1 is designated to cover fixed and foreign currency indexed O&M

Cost (e.g.: cost for imported spare parts)

For each billing period, Component B1 is the amount calculated in accordance

with the following formula:

2.2.2

|Component Biln

TCn * (Hn / Ha) * BIR * AFn * {100% + (AFn—-AFpn) ¥

Where:
Component Bln

TCn

B1R

AFn

AFpn

ADB1%

IADB1% } * (UCPI[UWPIIn/UCPI[UWPI]) * EXn / EX

Amount to be paid as Component B1 for billing period n

Treatment capacity of the Center as most recently
determined and applicable for the billing period n, which

in principle do not exceed Maximum Treatment Capacity
Total Hours in the billing period n
Hours in the year in which the billing period falls in

Component B1 unit charge in VDN per m3 per year, which

shall be pre-determined
Actual availability factor for the billing period

Projected availability factor for the billing period as
agreed between HPT and SPC

If AFn > AFpn [**] %, which represents additional charge
percentage for exceeding the planned availability factor
(AFpn) for the billing period

If AFn < AFpn, 0%

UCPI[UWPI]n, UCPI[UWPI], EXn, EX = See 2.1.1

Component B2

Component B2 is designated to cover fixed and domestic O&M cost

-9-
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For each billing period, Component B2 is the amount calculated in accordance

with the following formula:

Component B2n = TCn * (Hn/Ha) * B2R * AFn * {100% + (AFn —-AFpn) ¥
[ADB2% } * (VCPI[VWPIIn/VCPI[VWPI])

Where:
Component B2n = Amount to be paid as Component B2 for billing period n
TCn, Hn, Ha, AFn, AFpn = See 2.2.1

B2R = Component B2 unit charge in VDN per m3 per year, which

shall be pre-determined

ADB2%

If AFn > AFpn [**] %, which represents additional charge
percentage for exceeding the planned availability factor
(AFpn) for the billing period

If AFn < AFpn, 0%

VCPI[VWPIln, VCPI[VWPI] = See 2.1.2

2.2.3 Component B3
Component B3 is designated to cover foreign currency denominated capital cost

For each billing period, Component B3 is the amount calculated in accordance

with the following formula:

TCn * (Hn / Ha) * B3R * AFn * {100% + (AFn—-AFpn) ¥
IADB3% } * EXn / EX]

|Component B3n

Where:

Component B3n Amount to be paid as Component B4 for billing period n

TCn, Hn, Ha, AFn, AFpn = See 2.2.1

B3R = Component B4 unit charge in VDN per m3 per year, which

shall be pre-determined

ADB3% = If AFn > AFpn [**] %, which represents additional charge

percentage for exceeding the planned availability factor

-10 -
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(AFpn) for the billing period
If AFn < AFpn, [**%], which represents penalty
percentage for not achieving the planned availability
factor (AFpn) for the billing period
EXn, EX = See2.l.1

2.2.4 Component B4

Component B4 is designated to cover VDN denominated capital cost

For each billing period, Component B4 is the amount calculated in accordance

with the following formula:

|Component B4n

TCn * (Hn / Ha) * B4R * AFn * {100% + (AFn—-AFpn) ¥

Where:

Component B4n

Amount to be paid as Component B4 for billing period n

TCn, Hn, Ha, AFn, AFpn = See 2.2.1

B4R

ADB4%

Component B4 unit charge in VDN per m3 per year, which

shall be pre-determined

If AFn > AFpn [**] %, which represents additional charge

percentage for exceeding the planned availability factor
(AFpn) for the billing period

If AFn < AFpn, [**%], which represents penalty
percentage for not achieving the planned availability

factor (AFpn) for the billing period
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