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Lay Out Dimension and Elevation of Canopy Hood, Lay Out Direct

Suction LLa Technical Specification of Canopy Hoods
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4. TE CAL SPECIFIC ON

4.17. CTANOPY HOGDS

The calculations of hoods dimensions and suction flow rate are

based on the following assumptions:

- fumes spreading angle _.25°

- catch velocity m@
: - furnace in charging phase 1
: - ladie furnace in operation (future) Yes

The foilowing hood dimensions are obtained, as shown’ in
attached drawing 91126.3.A-04-D.

- hood charging section 6,300 x 17,500 mm
- hood central tapping section 14,200 x 17,500 mm
- hood tapping section 6,300 x 17,300 mm
- working suction area 358 m?

Consequently, the catching area for charging/tapping is 20,500
x 17,500 mm and the resulting suction flow rate is 820,000 m3/h.

The simultaneously charging of both the furnaces is considered
not to occur normally (see attached operating schedule of the
furnaces) and, when occuring, a reduced suction from the hoods
is accepted. The height of the hood is fixed at 8.6 meters, in
- order to have a fumes retention time of about 13 seconds inside

the canopy.
The diameters of collectors of each hood are dimensioned for the

maximum flow rate of about 850,000 m®/h, available when only

one furnace charging, without ladle furnace operation.

91126A3A
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when the furnace is melting, a ventilation flow Is anyway sucked
fror the hood in order fo guarantee 3 certain air exchange in
the furnace areas. Such ventilation flow rate is calculated to be
about 15 _times the volume of .air within the hood area from floor
tevel to hood level. The corresponding flow rate during melting
phase is equal to 170,000 Nm*/h from each canopy. Of course,
thanks to the fiow regulation system, the sucked volume can be

increased or reduced in accordance to the needs.
The canopy hood overall dimensions reported above will be
modified in accordance with the new EAF to be installed and

finalized during the general lay-out for approval.

4.2. LADLE FURNACE SUCTION LINE

- suction flow rate 26,000 Nm¥/h
- temperature . 150°C
- duct diameter 600 mm
- booster fan installed power ’ 45 KW

4.3. SECONDARY FUMES DUCTING .

- hood collectors diameter 1,800-2,900 mm
- main duct diameter 3,200 mm
- maximum flow-rate 850,000 m*/h
- maximum fumes velocity 29 m/sec

4.4, FLOW CONDITIONS AT FILTER INLET

a) 2 EAFs charging

- hood flow rate ' 2 x 336,000 Nm*/h
- temperature 60°C
_ flow rate from ladle furnace 20,000 Nm*/h
- temperatute : 150°C
- total flow rate 692,000 Nm/h
- temperature g2°C

91126A3A
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- effective flow rate 850,000 m3/h

b)Y 1 _EAF _charging

- hood flow rate 672,000 Nm3/h
- temperature 60°C
- fiow rate from ladle furnace 20,000 Nm®/h
- temperature 130°C
- total flow rate 692,000 Nm3®/h
~ temperature 62°C
- effective flow rate A 850,000 m3/h

¢) Ventilation from two hoods during EAFs melting or

repairing

- hood flow rate 2x170,000 Nm3/h
- temperature 50°C
- fiow rate from ladle furnace 20,000 Nm3/h
~ temperature 150°C
- total flow rate 360,000 Nm2/h
- temperature 56°C
~ effective flow rate 434,000 m3/h

4.5. BAG FILTER

- number of filters 1
- type DRJ 132/58/16
- number of compartments 16
- bsg diameter 160 mm
- bag length 5,800 mm
- number of bags _ 2,112
- total filtering surface 6,146 m?

- filtering fabric needle felt

S1126A3A
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- fabric material polyester
- total fumes flow ratfe

during charging/tapping 850,000 m®/h
- fumes temperature

during charging and tapping ‘ 62°C
- air to cloth ratio - 2.30 Aa\amln
- total compressed air consumption 650 Nm3/h
- maximum residual dust content 15 mg/Nm?

4.6. CENTRIFUGAL FANS

- number of units _ 2
- type - ‘ ‘ centrifugal
single suction
- impeller \Em: efficiency .
- blades airfoil type
- fan velocity (for reference only) . 1100 RPM
- fumes flow rate ) 2 x 425,000 m*/h
- total pressure at 82°C (%) 4,500 Pa
- fan absorbed power at 62°C (¥} . 2x650 KW
- motor power _ . 2x800 kw
-~ motor type direct current
- motor voltage {for reference only) 760 Volts d.c.
- motor cooling system air cooled
- motor service factor §1
- motor protection degree . 1P 238
- Insulation class F
- cooling method CO1C 06

F
V3t the naxinum velocity during chatging-tapping

21126A3A
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4.7.

CHIMNEY

- diameter

-  fume flow rate

- fumes velocity
- height

KoY

.8.

DUST COLLECTION AND STORAGE

- silo capacity

~ stlo main dimensions:

. diameter

height

- chain conveyors under filter:

.

- chain conveyors from the filter to the silo:

-

4.9.

fength
power

length
motor power
vertical conveyor to the silo

motor power

TOTAL INSTALLED ELECTRIC POWER

- main motor for centrifugal fans
No. 2 x 800 kW = 1,600 kW

- booster fan for L/F line
No. T x 45 kW = 45 kW

- power cylinders for dampers
No. 9 x 0.55 kW = 4.95 kW

S1126A3A
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4,000 mm
850,000 m>/h
18 m/sec

25 m

50 m*®

3,500 mm
5,700 mm

2x22 m
2x2.2 kw

110 m
1x2.2 kW
1x20 m
1x4 kW
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- conveyors of the filter
No. 2 x 2.2 Kw = 4.4 kW

- conveyors to the silo
No. 1T x 2.2 Kw = 2.2 kW
No. 1T x 4 kW = 4 kW
- silo
. vibrating extractor = 0.75 kW

. rotary valve = 0.75 kW

The total electric power installed on the plant amounts therefore
to about 1662 kW.

Of course, thanks to the d.c. motors, the average absorbed

power is below this value (see paragraph 5)
4.10. COMPRESSED AIR
The bag cleaning system of the filtter requires 650 Nm3/h

The air must be suppliied, with the following characteristics:

- maximum water content : 5.5 g/m®
- maximum dimension of

solid particles 70 microns
- maximum oil content 3 mg/m3

- reguested pressure at the
utility point 6 kg/em?®

91126A3A
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

wwyw.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

ANALYSIS REPORT

Customer Name ¢ Tata Steel Manufacturing (Thailand) PCL. (Branch : 00004)
Address ¢ 49 Moo 11, Bang khamot, Banmoh, Saraburi 18270
Project Name : lassmsveslssnmnaniaion
Sampling Source : Stack Sampling
Sampling Point : Canopy Hood (Inlet)
Stack Diameter : 3.2 meters
Sampling Date :  August 20, 2022
Sampling Time ¢ 09:10 - 10:10
Sampling Method :  US.EPA. Method 1, 2
Sampling By ¢ Mr.Chayanut Boongantong
Analyzed By : Environment Research & Technology Co., Ltd.
Item Teml;fé;‘ turse I(’:::I:; T V;erl::;::)ty Actual Con.dition — RateStandard Condition
(m3/min) (Nm3/min)
1 77 744 34.7 16,751 13,958

1 l

(Ms.Panicha Promchai)
Laboratory Supervisor

7 V4

(Ms.Supawan Suwannapa)
Laboratory Reviewer

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 1/2

F-RP-021 Rev. 03, January 18, 2021



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

FIG
envi research -
V =

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

ANALYSIS REPORT

Customer Name ¢ Tata Steel Manufacturing (Thailand) PCL. (Branch : 00004)
Address : 49 Moo 11, Bang khamot, Banmoh, Saraburi 18270
Project Name : lassmsaenelssnwnaniason
Sampling Source ¢ Stack Sampling
Sampling Point : Bag House (Inlet)
Stack Diameter : 1.9 meters
Sampling Date ¢ August 20, 2022
Sampling Time : 10:20 - 11:30
Sampling Method ¢ US.EPA. Method 1, 2
Sampling By ¢ Mr.Chayanut Boongantong
Analyzed By ¢ Environment Research & Technology Co., Ltd.
Item Teml()fé;‘ ture I(’;le;s;{x;z V;a::/csi)ty Actual Corfdition = Rx‘IteStandard Cox_’ldition
(m3/min) (Nm?3/min)
1 63 745 29.2 4,969 4,319

\

>
envi research /A~ > . .
(Ms.Supawan Suwannapa) ,_::;JGM i Ms.Panicha Promchai)
Laboratory Reviewer BN R TECION06T GO, 110 Laboratory Supervisor
5 e

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 2/2

F-RP-021 Rev. 00, April 30, 2009
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Environment Research & Technology Co., Ltd. o X & S H ! -
25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, ‘lﬂﬂuﬂﬂnﬁlilnu A8 gNaIN ﬁ"l“ﬂa 3Ny

Toongsonghong, Laksi, Bangkok 10210 .
ENVIRONMENT RESEARCH & TECHNOLOGY €O, LTD Tel. 0-2954-7745-6 Fax 0-2954-7747 (Stack Data Sheet For Partlculate)
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Environment Research & Technolagy Co., Ltd.

25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210 (Stack Data Sheet For Particulate)
ENvIROMMENT RESEARCH 2 TECHNOLOGY Co..LTD  Tel. 0-2954-7745-6 Fax 0-2954-7747

e M

Gas & Vapor Data

aums na Ts o, co, co S0, NO NO, NO, EFF MNINE)
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e | V) 40
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® US.EPA. Method : Standard of Performance for New Stationary Sources. 40 CFR 60, Appendix A, 2018.
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3. ﬂ"l‘i‘i]@Iﬂ’]iu’]ﬂﬂﬂﬂﬁ]']ﬂizU‘UU']‘UﬂuqLaﬂ
o B o ¥ Usanail . ¥
AsInnTsu et oy Tl dayausznau
NATUREe
dhnsuuniludnnelulssany 28615.51 | av.u/3u
Anunelulssay - aua/du [Usnnsmiuguesueiniiu - aua.
Tuselovllunuinsinens - ava/Tu W - s
Aelulsesnu
S¥U1800NUBN15Y - au.a./Tu

5zma§j§mmé'auaanuaniiwm

o
INIZUIEAN

() wyastimnmu -

(J fudnissnumsuenlssanu

171 0 19 F5n1svuds -

() viewauna/d1519a757504e -

dedrinneuanlseanu

(U deszuvviminde sy

—u.




Haugnamnssy vadu

luflaugnavnssw/iunusenaunsy/

muqmmvm'iiu/ﬂgmuqmammsu

2 0gulseuasn (Bindl)

[ delsaquinsutadainge

yeisulseanuavi

ASM1svuds

U

au.a/3u

4. Ysuaunsiglvinvesssuuinvnuge

Usunaumsllniiiniaede 59293.02 Alatndalus/ e

5. YoansAdl/d1583n A TglussuuinUnude

Yoa15LAdl/d15820 N

YSuaunsltmienaiiau

el
Sodium hypochloride 10% 1083.33 n.n./1fou
KEM200 153.33 n.n./1fou
KEM1015 66.67 n.n./ihou
KEM307 10.00 n.n./1hou
KEM306 10.00 n.n./1fou
KEM CA 50.00 n.0./foU
KEM Sodium molybdate 99%(bag) 8.33 n.n./ifou
Flogard MS6207 AP 133.33 n.n./1fou
Gengard GN 8203 375.00 n.n./iou
Spectrus NX1100 25.00 n.n./\hou

6. MITIYUNAIATITRUTUUasHaNETufAg1 I HeRaudNssUURaLRRNAINSEUUUIUAULEY

Ydenaudnszuuviunuge

Udensernseananssuuinunude

(Influent) (Effluent)
YUAVDIAITUANE Suiviu munzideu s Fuilfiu aunzideu o
. . . wnldlu . . ., ol
MDY NUW “a9 - . AIBYN “ue “a9 - .
o A5 IATIEA o A5 IATIEH
06/08/2565(08/11/2565 ‘UQ‘Uﬁﬂ”ﬁ 06/08/2565|08/11/2565 ‘U{]‘Uﬁlﬂ'ﬁ
Anudunsawazena =8 =84 1099 |n3eeinmiu =82 =82 2-099 wesinnu
(pH) Wunsauayens Junsauazeng
29311 (pH 99911 (pH
Meter) Meter)
A1dlad (BOD) =21 <2 1./ 1099 |ogles TuATiady <2 <2 1n./ 3-099 azlos
ang (Azide a0y ARAtu (Azide
Modification) i on) i
Qaumnail 20°C 1Tu _ »C
1an 5 Ju Wunan 5 5u




AFloR (COD) < 40 <40 | un/ 1099  Wéadeu lalas < 40 <40 | un/ 2-099 Taadou lalas
ang wm (Potassium ang e (Potassium
Dichromate Dichromate
Digestion) Digestion)
A156UUABY (SS) =10 =29 un./ 2099  [nFwunTEaY =17 =14 | un/ 2-099 NIDINIUNTEAY
ans nsodlowia (Glass ang nyaslowia
Fiber Filter Disc) (Glass Fiber
Filter Disc)
gaunni - - °C - - - - °C - -
(Temperature)
Afidtea (TDS) = 640 =706 | un/| 2099 |swmeusied = 650 =698 | wn/| 2099 | smvieuvisd
ans paunnd 103-105 ans 9aunnil 103-105
oC tJunan 1 oC 1Junan 1
SRIER T
ATLALSU (TKN) - - un./ - - - - un./ - -
ang ang
Yrshuuazlatu (Ol & =12 =32 | un/ 1099  [afamesiavin =25 =16 | un/ 2-099 AR
Grease) ang ATANY LAILUN ang ATaNY uALYN
Waninveatiiy wthinues
waylvaiu dhsuuazlasiu
Tangutin
Usan (Mercury) - - un./ - - - - un./ - -
ang ang
wlallley (Selenium) - - un./ - - - - un./ - -
ang ang
uaaLe (Cadmium) - - un./ - - - - un./ - -
ans ang
nz (Lead) - - un./ - - - - un./ - -
ans ang
d@1911y (Arsenic) - - un./ - - - - un./ - -
ang ang
Taraudlasde - - un./ - - - - un./ - -
(Trivalent Chromium, ang a0y
Cr3+)
wnagaunlasidion - - un./ - - - - un./ - -
(Hexavalent ang ang
Chromium, Cr6+)
UsEY (Barium) - - un./ - - - - un./ - -
ang ang
diia (Nickel) - - un./ - - - - un./ - -
ans ang




Noas (Copper) . un./ - - - - un./ .
ang ang
fanzd (Zinc) - un./ - - - - 1n./ -
ang ang
WwaINTa - un./ - - - - un./ -
(Manganese) ang dag
ansiduiiy
Falna (Sulphide) An - un./ - - - - un./ -
Weudulslasiau 4a ans ang
BAGES)
Toenlun (Cyanide) Am - un./ - - - - un./ -
Weudulslasiau ans ang
Toelug (HCN)
Wesdadlon - un./ - - - - un./ -
(Formaldehyde) ans ang
a1sUsznauiiuea - un./ - - - - un./ -
(Phenols ans ans
Compound)
\WaRlen (Pesticide) - un./ - - - - un./ -
ang ang
Buq
- - un./ . - - - un./
ang ang

7. MINTBNURATIATIZIUSINAE AN luRIRE10 e (LenTIBeuLdazYnsEUNe)

a

AnsTugiiie 9ad

MsAnRLAsSaInsIainrdleAnseadled (BOD — COD online)

® il
O1 BOD CcoD

Tneousodayyialufinuleau -

WNadlATITUS U sSuatludag1in RS audeiszuneeanuanlssinu

-
- - N RV aunzLieu ,
TAYaEITUANY ANAURIBEN Fnldlu
H U a wa
Vel WU UA R .
B} B B - . A15ILATIZH
15
Ansdunsauagzana (pH) - - - - - -
A10led (BOD) - - - - - Un./ans -
Alad (COD) - - - - - Un./ang -
asivIuanY (SS) - - - - - un./ang -
gauunil (Temperature) - - - - - °C -
1 aa a
ANNALRE (TDS) - - - - - un./ans -
1Al I3 a
AMLALDU (TKN) - - - - - un./ans -
sfunayluiu (Oil & Grease) - - - - - un./ans -

Tavigudn




Usan (Mercury) - - - - - - Un./a03 - -

wiallley (Selenium) - - - - - - un./ans - -
uAALileY (Cadmium) - - - - - - un./ans - -
ae (Lead) - - - - - - Un./an3 - -
a3y (Arsenic) - - - - - - uN./an3 - -
Insraunlasidle (Trivalent - - - - - - UN./ans - -

Chromium, Cr3+)

WENYLILAUAlAsHlaY (Hexavalent - - - - - - UN./a05 - -

Chromium, Cr6+)

UsEY (Barium) - - - - - - 1N./an3 - -

diia (Nickel) - - - - - - 1N./an3 - -

79uA3 (Copper) - - - - - - 1UN./an3 - -

&nzd (Zinc) - - - - - - UN./anT - -

wusntle (Manganese) - - - - - - uN./an3 - -
ansiidufiv

Fala (Sulphide) Anfleuidulalasiau | - - - - - - un./ans - -

Falug (H,S)

loenlud (Cyanide) Anisuidulalasiau| - - - - - - uN./803 - -

lwelun (HCN)

Wesdadlan (Formaldehyde) - - - - - - uN./893 - -

a1sUsznauuea (Phenols - - - - - - UN./893 - -

Compound)

waRlee (Pesticide) - - - - - - uN./303 - -
Buq

8. M MURATATIRIUTIUE ARy luAagvin Tudegainensallilinnsseureeanuanlswnuy

a ¢ a o ' 2 X a4 % oad
NadAsITIUSINaEsHanyluAed1sURevisaudeNssutgasnuanlseanu

FAvaLEITNANY JuAuA29819 G AT 35741y
Muqa U a wa a 's
06/08/2565|08/11/2565 WQQU{]‘Uﬁﬂ'ﬁ ANFNATISA
AnsLdunsaLazaa (pH) =79 =82 2-099 wiarinanudunsauas

A9V (pH Meter)

ArTled (BOD) <2 <2 Un./ans 7-099 ovlas TuRfadu (Azide

a

Modification) ﬁqmwnu

U

20°C tJuan 5 Su

A%lad (COD) <40 <40 1Un./305 2-099 Wea@eu lalasiun

(Potassium Dichromate

Digestion)

A156UIUABY (SS) <5 <5 1un./805 2-099 NIDINUNTZAYNTDILE
wi (Glass ar
Disc)

gaunnd (Temperature) - - °C - _




AnfiAlaa (TDS) = 634 = 680 un./ans 1-099 suimewisiigamgd 103-
105 oC Juran 1 4lus
ATILALOU (TKN) - - uN./303 -
hsfuuarlatu (Oil & Grease) <1 <1 Un./an5 2-099 anameYinazany L
wenisinve ks
st
Tavgniin
Usan (Mercury) - - un./an5 -
wlallley (Selenium) - - UN./an3 -
uAALLleL (Cadmium) - - uN./anT -
nz (Lead) - - 1N./an3 -
a3y (Arsenic) - - nN./an3 -
lasiaudlasidies (Trivalent Chromium, Cr3+) - - 1un./3n5 -
wngzaunlasilion (Hexavalent Chromium, Cré+) - - UN./803 -
V58 (Barium) - - Un./a035 -
Hifia (Nickel) - - un./ang -
noakas (Copper) - - 1N./an3 -
fanzd (Zinc) - - UN./an3 -
wasn 1t (Manganese) - - UN./an3 -
ansiduiiy
Falua (Sulphide) Anfisuilulalasiau dalwe (H,S) - - un./ans -
Toenlugd (Cyanide) Anieuidulalasiau loelug (HCN) - - 1N./303 -
Wesdadlan (Formaldehyde) - - uN./3n3 -
asusznauiluea (Phenols Compound) - - uN./a0n3 -
\wadlen (Pesticide) - - Uun./an3 -
Buq

9. Usymn guassm wazdsnsuily

( wwgelsanl Frersud )

Huszneufanislsanuvsersuneudunm
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vodusoritoyatnesfuduaianusznms

( weaAsud Wuditvna )

HInnnsaaInden

yragiuyseln adtunun )
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WUUSIEUNANERINA (52.3) Uszdnd we. 2565  seufl 2
(1 wuuseausie 1 Uaea) sgndiufieu nsngAN  dufieu SulnAu

1. 579azL8ANEINULSI9U

o

Folsesnny U3e v afta n1sudn (Wsimalne) $170 ()
nzJeulssaniauil 3-59-1/13au Uaaaii 1
2. dayaudasszungnaiwaINe
snwaurvasaadlusouseau (6 o) O lifinsszusuafivernmessnainiass (fosnsendeyate 2.1)
deson laifinnsw@n

d, ' 0 d' Y N a a
Wulassdioanennulasnnunsalnaiiagniau
-

U -

® dn1sszuneuaiweniAeanaNUass

v v

O lainanediasdninseau (Fasnsontauate 2.1)

Wipaan MIUYUINANINAUNN AU
ianazrunvedlssnulintiedesdini 5.3
a
du) -

® Wahedasdnvinseau (feensentoyate 2.1 - 8)

2.1 %’ayjamamﬂn'\wwwéaaizmﬂuaﬁ‘ummﬂ

YoUansszupuaiiuen1A Bag House

nsAnRgUnIRinTIRdeUAMANeINARINUdesuuUsnludRogesaiilas (CEMS)
® Lidl

O &1 Tneeusedyanalufivineny -

o

Fifasuntafigdesseuny azAgn (Latitude) 14.572339 N ao$#9n (Longitude) 14.572525 E

O 2anau HUHUAUENATY - LIRS
® FAndsuiiurn 7914 10.00 RS 8173 17.30 LIAS
AnwaurutsnUateUass —
a a v v
O Fwideudna fUAY - LRSS
P
O Bue -

P
Y o

NUNUTNFA 173.00 AIS1UUAS

ANUgIURIUaNEUARIAINTEAURIAY 17.50 LIRS

Y o A& d = v oa a
@qﬂquWQLﬂSQWQQqu NﬂquQQQqﬂsgmUiju 25.00 81T

2.2 dayan1sszuneuaiwaInie

ANLLSIBIDINALEE (Velocity) 4.60 LunsRaIuTd

gaungiienniAldy 38.00 sargaLgea (°C)

Ysunaeandaulusiniede o @annigasenensiadn 20.80 %

gnMIszUIBeINIAdsLaiY (Flow rate) ian13gansg1u 2707200.00 gnuiArianssadilu

3. N5 M9UUADITEUNENANERINA

Tuseusneau (6 \Waw) fnsldulaasseunesnuiu 184 Ju

Tnefisreznains iy wae 20 Flusseiu

4. Wasu1vaeansiIady



LAAINNATLUIUANT

U wifeshaun - duletisednlus (Capacity)

0a¢ vide vaey uuszUlane
[ nszuiunisuaniistasiuansiad

U unngiu Annen wew vuds dai wienssuiunmsdulafiszneliiinduazess

() psunlngd
BETE

Tnglunsguiunis

O laifinsunlnsiyomnda

a v dy a
® finsunngieinas

O szuudn

® syuuln
5. msldomas
) L P | ﬁhg’;'mj'au | ﬂ"]ﬁﬂfi’m
DU VUALYDLNAY " o a4 - WUY LYBLNAN WUY AI1UIDU
LIRLNEALRAYADLADY g
(MBUUUY) (Heat input)
nsngien |81 Indh (Electricity) 15237896.00 Aladnd 54856425.60 MJ/KWh 0.97
35 gulAn (Coke) 356701.50 Alansu 9855663.70 MJ/kg 0.01
41 5351 (NG) 385384.00 auw. 20126679.40 MJ/nm3 0.02
9734 1
dmen |81 ol (Electricity) 13405960.00 Alaind 48261456.00 MJ/KWh 0.97
35 gulAn (Coke) 337603.30 Alansu 9327980.10 MJ/kg 0.01
41 5351 (NG) 325190.00 auw. 16983047.70 MJ/nm3 0.02
9734 1
Augteu |81 luh (Electricity) 9384079.00 Alaind 33782684.40 MJ/KWh 0.97
35 gulAn (Coke) 231035.30 Alansu 6383506.50 MJ/kg 0.01
41 MasTINR (NG) 241548.00 aua. 12614844.30 MJ/nm3 0.02
9734 1
aa1nn (81 Il (Electricity) 15666128.00 Alaind 56398060.80 MJ/kWh 0.97
35 gulAn (Coke) 419035.50 Alansu 11577951.10 MJ/kg 0.01
41 MasTINR (NG) 381617.00 aua. 19929947.80 MJ/nm?3 0.02
9734 1 -




wgadniew |81 T (Electricity) 15328181.00 Aladnd 55181451.60 MJ/KWh 0.97
35 gulAn (Coke) 312413.40 Alansu 8631982.20 MJ/kg 0.01
41 N9ET5UEIR (NG) 371742.00 auu. 19414225.90 MJ/nm3 0.02
Pt 1
funau |81 Tl (Electricity) 10907336.00 Aladnd 39266409.60 MJ/KWh 0.97
35 gulAn (Coke) 243373.20 Alansu 6724401.90 MJ/kg 0.01
41 N9ET5UEIR (NG) 282122.00 auu. 14733821.40 MJ/nm3 0.02
Pt 1
6. TayaszuutnUauayaINTA
O laifiszuuihiauafiwenie
@ flszuuthdauafivenna dail
mizgtitnuaiyene s .. Ysunaumsldansiadl .
. L . darsmdinldlunireuntauaneainia 4 A Wi
(LFYIRNUAIAUNBU - ViA4) IRagndLADY
04 530594 (Bag Filter) 0 -
0 _
O -
Y.ms'mi'lEN'mwam‘ﬁLﬂ5'1zﬁﬂ‘%mmmsﬁaUu‘lummﬂﬁizmaaanmnﬂdawaﬂswm
- - Fuiiiu ASIE ey . aunzidou ABnsldun Fildlu
YlnvadaIsaaUu .. WY o o . - )
MDY (Concentration) ‘Vim‘ng]‘U@lm‘s VIVdYa N19ATIH
r;!uazaa& (TSP) 20/08/2565 = 2.8000 Un./au.l. 13-099 f93930 US EPA Method 5
(Isokinetic Sampler)
Fawoslaoonlyn 20/08/2565 < 1.0000 dulududiu 1-099 b el US EPA Method 6
(SO,)
ponloaveslulasiau | 20/08/2565 < 0.5000 dulududiu 1-099 A52930 US EPA Method 7
TusUlulasiaule
ponlwe (Oxides of
Nitrogen as NO,)
ASUBULBUBN YA - - drdluduaiu - - -
(CO)
ARB3U (Cly) - - UN./aU.A. - - -
lelasiaumaslse (HCY - - 1N./aUA. - - -
lalnsiaungeslsd - - drdlududiu - -

(HF)




lalasiaudalng (H,S) - - dulududiu - -
Tdu (Xylene) - - drdluaudiu - -
3908 (Cresol) - - dlududiu - -
lneandu 3onusy - - wlunsu/aua. - -
(Dioxins/Furans)

Tangniin
W9 (Antimony) - - UN/AUY. - -
a1y (Arsenic) - - qN./au.4. - -
No3kas (Copper) - - un./audl. - -
nz (Lead) - - UN/au.U. - -
Jsan (Mercury) - - un./av.al. - -
wAnles (Cadmium) - - un./av.al. - -

Buq

AUTIULLEY (Opacity) - - Sovay - -
NIAAINZAY - - drlududiu - -
(Sulfuricacid)
USuauansounsd - - drdlududiu - -
seweTId (TVOQ)
LUUTU (Benzene) - - un./ans - -
1,3 - 9 ladu (1,3- - - 1N./803 - -
butadiene)
1,2 - lanasalsdinu - - 1un./ans - -
(1,2 -
Dichloroethane)
ila paslse (Vinyl - - un./ans - -
chloride)

8. ANTNTIURANITITUIEEsRaUuluenAliszuigeananUdesvadissnungnitvue
Tus1e9unIsImsIziinansenualInasy (EIA)

AN332UNEANSIRaUY (Loading)
Ylinvasansiiauu : vae
AINITIZUIBRIS Anualy EIA
Huavaos (TSP) =28 240 -

9. Uy guassa uardsnsudile

vosuserideyatneuluaimnusznis
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LUUSI89IUNaNEDINA (57.3) Uszand w.e. 2565

(1 wuuseausie 1 Uaea) 5EUINAARY NINGIAN

saudl 2

= = [
AU FUIAN

1. 579azL8ANEINULSI9U

o

Folsesnny U3e v afta n1sudn (Wsimalne) $170 ()
nzJeulssaniauil 3-59-1/13au Uaaail 2
2. dayaudasszungnaiwaINe
snwaurvasaadlusouseau (6 o) O lifinsszusuafivernmessnainiass (fosnsendeyate 2.1)
deson laifinnsw@n

d, ' 0 d' Y N a a
Wulassdioanennulasnnunsalnaiiagniau
-

U -

® dn1sszuneuaiweniAeanaNUass

v v

O lainanediasdninseau (Fasnsontauate 2.1)

Wipaan MIUYUINANINAUNN AU
ianazrunvedlssnulintiedesdini 5.3
a
du) -

® Wahedasdnvinseau (feensentoyate 2.1 - 8)

2.1 %’ayjamamﬂn'\wwwéaaizmﬂuaﬁ‘ummﬂ

FaUansszursuaiuen1A Canopy Hood

nsAnRgUnIRinTIRdeUAMANeINARINUdesuuUsnludRogesaiilas (CEMS)
® Lidl

O &1 Tneeusedyanalufivineny -

o

Fifasuntafigdesseuny azAgn (Latitude) 14.572243 N a$#9n (Longitude) 14.572472 E

® 29nau usuAugnane 4.00 s
O Andsuiiurn A9 - LIRS 817 - AT
AnwaurutsnUateUass —
a a v v
O Fwideudna fUAY - LRSS
P
O Bue -

P
Y o

NUNULNFA 12.56 ANSIUWUAS

ANUgIURIUaNEUARIAINTEAURIAY 17.50 LIRS

Y o A& d = v oa a
@qﬂquWQLﬂSQWQQqu NﬂquQQQqﬂsgmUiju 25.00 81T

2.2 dayan1sszuneuaiwaInie

A5 INALED (Velocity) 10.80 WnsABIUIT

gaungiienniAldy 58.00 sarwaLgea (°C)

YSunaeandaulusiniede o @annigaseniensiadn 20.50 %

8nIIMITEULIBeINIAdeLRiY (Flow rate) 7idn13gansg1u 435600.00 gnuiArianssedilus

3. N5 M9UUADITEUNENANERINA

Tuseusneau (6 \Waw) fnsldulaasseunesnuiu 184 Ju

Tnefisreznains iy wae 20 Flusseiu

4. Wasu1vaeansiIady



LAAINNATLUIUANT

U wifeshaun - duletisednlus (Capacity)

0a¢ vide vaey uuszUlane
[ nszuiunisuaniistasiuansiad

U unngiu Annen wew vuds dai wienssuiunmsdulafiszneliiinduazess

() psunlngd
BETE

Tnglunsguiunis

O laifinsunlnsiyomnda

a v dy a
® finsunngieinas

O szuudn

® syuuln
5. msldomas
) L P | ﬁhg’;'mj'au | ﬂ"]ﬁﬂfi’m
DU VUALYDLNAY " o a4 - WUY LYBLNAN WUY AI1UIDU
LIRLNEALRAYADLADY g
(MBUUUY) (Heat input)
nsngien |81 Indh (Electricity) 15237896.00 Aladnd 54856425.60 MJ/KWh 0.97
35 gulAn (Coke) 356701.50 Alansu 9855663.70 MJ/kg 0.01
41 5351 (NG) 385384.00 auw. 20126679.40 MJ/nm3 0.02
9734 1
dmen |81 ol (Electricity) 13405960.00 Alaind 48261456.00 MJ/KWh 0.97
35 gulAn (Coke) 337603.30 Alansu 9327980.10 MJ/kg 0.01
41 5351 (NG) 325190.00 auw. 16983047.70 MJ/nm3 0.02
9734 1
Augteu |81 luh (Electricity) 9384079.00 Alaind 33782684.40 MJ/KWh 0.97
35 gulAn (Coke) 231035.30 Alansu 6383506.50 MJ/kg 0.01
41 MasTINR (NG) 241548.00 aua. 12614844.30 MJ/nm3 0.02
9734 1
aa1nn (81 Il (Electricity) 15666128.00 Alaind 56398060.80 MJ/kWh 0.97
35 gulAn (Coke) 419035.50 Alansu 11577951.10 MJ/kg 0.01
41 MasTINR (NG) 381617.00 aua. 19929947.80 MJ/nm?3 0.02
9734 1 -




wgadniew |81 T (Electricity) 15328187.00 Aladnd 55181451.60 MJ/KWh 0.97
35 gulAn (Coke) 312413.40 Alansu 8631982.20 MJ/kg 0.01
41 N9ET5UEIR (NG) 371742.00 auu. 19414225.90 MJ/nm3 0.02
Pt 1
funau |81 Tl (Electricity) 10907336.00 Aladnd 39266409.60 MJ/KWh 0.97
35 gulAn (Coke) 243373.20 Alansu 6724401.90 MJ/kg 0.01
41 N9ET5UEIR (NG) 282122.00 auu. 14737821.40 MJ/nm3 0.02
Pt 1
6. TayaszuutnUauayaINTA
O laifiszuuihiauafiwenie
@ flszuuthdauafivenna dail
mizgtitnuaiyene s .. Ysunaumsldansiadl .
. L . darsmdinldlunireuntauaneainia 4 A Wi
(LFYIRNUAIAUNBU - ViA4) IRagndLADY
04 530594 (Bag Filter) 0 -
0 _
O -
Y.ms'mi'lEN'mwam‘ﬁLﬂ5'1zﬁﬂ‘%mmmsﬁaUu‘lummﬂﬁizmaaanmnﬂdawaﬂswm
- - Fuiiiu ASIE ey . aunzidou ABnsldun Fildlu
YlnvadaIsaaUu .. WY o o . - )
MDY (Concentration) ‘Vim‘ng]‘U@lm‘s VIVdYa N19ATIH
r;!uazaa& (TSP) 20/08/2565 = 7.5000 Un./au.l. 13-099 f93930 US EPA Method 5
(Isokinetic Sampler)
Fawoslaoonlyn 20/08/2565 < 1.0000 dulududiu 1-099 b el US EPA Method 6
(SO,)
ponloaveslulasiau | 20/08/2565 = 1.4000 dulududiu 1-099 A52930 US EPA Method 7
TusUlulasiaule
ponlwe (Oxides of
Nitrogen as NO,)
ASUBULBUBN YA - - drdluduaiu - - -
(CO)
ARB3U (Cly) - - UN./aU.A. - - -
lelasiaumaslse (HCY - - 1N./aUA. - - -
lalnsiaungeslsd - - drdlududiu - -

(HF)




lalasiaudalng (H,S) - - dulududiu - -
Tdu (Xylene) - - drdluaudiu - -
3908 (Cresol) - - dlududiu - -
lneandu 3onusy - - wlunsu/aua. - -
(Dioxins/Furans)

Tangniin
W9 (Antimony) - - UN/AUY. - -
a1y (Arsenic) - - qN./au.4. - -
No3kas (Copper) - - un./audl. - -
nz (Lead) - - UN/au.U. - -
Jsan (Mercury) - - un./av.al. - -
wAnles (Cadmium) - - un./av.al. - -

Buq

AUTIULLEY (Opacity) - - Sovay - -
NIAAINZAY - - drlududiu - -
(Sulfuricacid)
USuauansounsd - - drdlududiu - -
seweTId (TVOQ)
LUUTU (Benzene) - - un./ans - -
1,3 - 9 ladu (1,3- - - 1N./803 - -
butadiene)
1,2 - lanasalsdinu - - 1un./ans - -
(1,2 -
Dichloroethane)
ila paslse (Vinyl - - un./ans - -
chloride)

8. ANTNTIURANITITUIEEsRaUuluenAliszuigeananUdesvadissnungnitvue
Tus1e9unIsImsIziinansenualInasy (EIA)

AN332UNEANSIRaUY (Loading)
Ylinvasansiiauu : vae
AINITIZUIBRIS Anualy EIA
Huavaos (TSP) =75 240 -

9. Uy guassa uardsnsudile

vosuserideyatneuluaimnusznis



( wegdlsa Beesug ) ( weasud Wuiilvna )
HUsznaufan1slsanuvIeguNeugun HInnnsAande
Hn193UTBeTEIY H3UT0ITIENY
.................................................. (39%®)

( wsafindseln affumn )
ARIuANsEUUUITRNaiveInIA

o

I Teu




LUUSI89IUNaNEDINA (57.3) Uszand w.e. 2565

(1 wuuseausie 1 Uaea) 5EUINAARY NINGIAN

saudl 2

= = [
AU FUIAN

1. 579azL8ANEINULSI9U

o

Folsesnny U3e v afta n1sudn (Wsimalne) $170 ()
nzJeulssaniauil 3-59-1/13au Uaesil 3
2. dayaudasszungnaiwaINe
snwaurvasaadlusouseau (6 o) O lifinsszusuafivernmessnainiass (fosnsendeyate 2.1)
deson laifinnsw@n

d, ' 0 d' Y N a a
Wulassdioanennulasnnunsalnaiiagniau
-

U -

® dn1sszuneuaiweniAeanaNUass

v v

O lainanediasdninseau (Fasnsontauate 2.1)

Wipaan MIUYUINANINAUNN AU
ianazrunvedlssnulintiedesdini 5.3
a
du) -

® Wahedasdnvinseau (feensentoyate 2.1 - 8)

2.1 %’ayjamamﬂn'\wwwéaaizmﬂuaﬁ‘ummﬂ

FoUaesszuuNanwoInNel RHF

nsAnRgUnIRinTIRdeUAMANeINAIINUdesuwuusnludRog esaiilas (CEMS)
® Lidl

O &1 Tneeusedyanalufivineny -

o

Fiasuntafigadesseuny azAgn (Latitude) 14.570995 N a$#qn (Longitude) 14.570954 E

® 29nau s uAugnand 1.10 wes
O Andsuiiurn A9 - LIRS 817 - AT
AnwarutsnUateUass —
a a v v
O Fwideudna fUAY - LRSS
P
O Bue -

P
DY

NUNULNFA 0.95 MISIUUAT

ANUgeURIUa8UaRIAINTEAURIAY 23.00 LIRS

Y o & d = v oa a
@qﬂquWQLﬂSQWQQqu NﬂquQQQqﬂsgmUiju 20.00 wHe1g

2.2 dayan1sszuneuaiwaInie

ANLLSIRI0INALED (Velocity) 14.40 WnsABIUT

gaungiienniAldy 203.00 sarwaLgea (°C)

YSunaeandaulusiniede o @annieasenensiadn 13.60 %

gnMIsELIBeNIAdeLaiy (Flow rate) ian13za1nsg1u 30600.00 gnuiArinssadilu

3. N5 M9UUADITEUNENANERINA

Tuseusneau (6 \Waw) fnsliaudassssunesiuau 35 Ju

Tnefisreznains i wae 24 Flusseiu

4. Wasu1vaeansiIady



LAAINNATZUIUANT

0a¢ vide vasy uszulane
[ nszuiunisuaniistasiuansiad

U unmgiu Annen wew vuds Tai wienssuaunmsdulafivzneliiinduazess

() psunlngd
BETE

U wifeshaun - duletisednlus (Capacity)

Tnglunsguiunis

a v dy a
® finsunngieinas

O szuudn

O laifinsunlnshiyomnaa

® szuuin
5. nsididends
) L P | ﬁﬂzquau | ﬁ'lé’fﬂf'au
DU VUALYDLNAY s a4 - ¥uUY LYBLNAN ¥UWY AIMUIDU
LIRLNEALRAEADLADY o4
(MBUUUY) (Heat input)
nsngea |13 thifuen C Bunker O) 25910.00 ang 988984.70 MJ/L 0.88
81 Tnlh (Electricity) 86173.70 Alaind 310225.50 MJ/KWh 0.12
9734 1
dmen |81 Tl (Electricity) 38455.00 Alaing 138438.00 MJ/KWh 1.00
9734 1
fugnew |13 dhsfuen C Bunker ©) 76080.00 ans 2903973.00 MJ/L 0.92
81 w1 (Electricity) 164602.60 Alatnn 592569.40 MJ/kWh 0.08
RIPEY 1
paven (13 thifuien C Bunker O) 134601.00 B3 5137720.10 ML 0.93
81 Tnilh (Electricity) 268211.50 Alatnn 965561.50 MJ/kWh 0.07
U o
NeAINEU |13 1hifunn C Bunker C) 162611.00 ans 6206861.80 MJ/L 0.93




81 W (Electricity) 310413.70 Alaing 1117489.50 MJ/KWh 0.07
S 1
SunAL 13 thifui C (Bunker ) 157067.00 ans 5995247.30 MJ/L 0.92
81 W (Electricity) 351304.50 Alaing 1264696.30 MJ/KWh 0.08
EOtY 1
6. dayaszuuinUauaiiyainie
@ laifiszuuihUauaiivenie
O fisyuudinuaiivenne sl
wireUrUaNaN YN . USunaunsidansiadl
. o . asadinldlumirsuntananwainia i A Wiy
(SwamuaRunou - Nag) AgraLRau
701595 eNURaN TRzt steuuluainiafissunsesnaindasvaslsey
Fufiiu ASunaEsIaUu wwanzidou FBnslaun 3ildly
¥iinvasasiieuy L mide Y o 3 - .
f19819 (Concentration) WosfuRnis vasdoya ANSAATIZN
Huavaod (TSP) 17/09/2565 = 23.0000 un./aul. 2-099 #5393 US EPA Method 5
(Isokinetic Sampler)
Faeslnoonlyn 17/09/2565 = 27.0000 drlududu 1-099 P393 US EPA Method 6
(SOy)
ponlgavaslulasiau | 17/09/2565 = 126.0000 dlududiu 1-099 #3993 US EPA Method 7
Tugululnsiaule
panlwn (Oxides of
Nitrogen as NO,)
ASUBULBUBN A - - drnluduaiu - - -
(CO)
ARDIU (Cly) - - UN./aU.4. - - -
lolasiaunaslsn (HCL) - - 1A./aU.4l. - - -
lalnsiauvigeslsd - - dlududau - - -
(HF)
lalastaudalng (H,S) - - alududu - - o




Todu (Xylene) - - drdluduaiu - -
3908 (Cresol) - - drlududiu - -
lneondu wEouusy - - wlunsu/au.a. - -
(Dioxins/Furans)

Tangwin
Na (Antimony) - - un./av.al. - -
d@1991y (Arsenic) - - Un./au.al. - -
o3nAs (Copper) - - un./av.al. - -
nzf (Lead) - - un./av.al. - -
Usan (Mercury) - - Un./av.a. - -
Ao (Cadmium) - - UN/au.Y. - -

Buq

AMUULAY (Opacity) - - Sovay - -
NIz - - drdlududiu - -
(Sulfuricacid)
USUaasounse - - dlududiu - -
TeneTI (TVOQ)
LWUTY (Benzene) - - UN./an3 - -
1,3 — 9 ledu (1,3- - - un./ans - -
butadiene)
1,2 - lomaslsdinu - - un./an3 - -
(1,2 -
Dichloroethane)
Tafla maslss (Vinyl - - 1n./ans - -
chloride)

8. MINTPNUNANTTEUIEETRaUU U INMATISTUERRNAINUdR YRS LTsUNgNivILA
lusenunsieszinansznuiawnday (EIA)

AN1552U8a15UN (Loading)
YUnvp9E5aUY : %Y
ANNI5TZUNBRZS AInualy EIA
Huageas (TSP) =23 240 -

9. Uymn guassm wazdsnsufly

vosusashfeyatnsfuduaimnuszns



( wwalsad @mosue ) ( weasud Wuditvna )
HUTENEUAINTSISINUVTORFUNBUSIUNA Hinnnsdande
Hn193UTReTIEY A3UTOITI8U
.................................................. (ase)

( weannuuseln adTunun )

AnIuAusEUUUIdRNaiveInIa

o

HAnYITI891Y




LUUSI89IUNaNEDINA (57.3) Uszand w.e. 2565

(1 wuuseausie 1 Uaea) 5EUINAARY NINGIAN

saudl 2

= = [
AU FUIAN

1. 579azL8ANEINULSI9U

o

Folsesnny U3e v afta n1sudn (Wsimalne) $170 ()
nzJeulssaniauil 3-59-1/13au Uaesil 4
2. dayaudasszungnaiwaINe
snwaurvasaadlusouseau (6 o) O lifinsszusuafivernmessnainiass (fosnsendeyate 2.1)
deson laifinnsw@n

d, ' 0 d' Y N a a
Wulassdioanennulasnnunsalnaiiagniau
-

U -

® dn1sszuneuaiweniAeanaNUass

v v

O lainanediasdninseau (Fasnsontauate 2.1)

Wipaan MIUYUINANINAUNN AU
ianazrunvedlssnulintiedesdini 5.3
a
du) -

® Wahedasdnvinseau (feensentoyate 2.1 - 8)

2.1 %’ayjamamﬂn'\wwwéaaizmﬂuaﬁ‘ummﬂ

FoUdessyuuNayeINel -

nsAnRgUnIRinTIRdeUAMANeINAIINUdesuwuusnludRog esaiilas (CEMS)
® Lidl

O &1 Tneeusedyanalufivineny -

o

Fiasuntafigadesseuny azAgn (Latitude) 14.570678 N a$#qn (Longitude) 14.57064 E

® 29nau U uAUENane 1.50 s
O Andsuiiurn A9 - LWAS 817 - AT
AnwarutsnUateUass —
a a v v
O Fwideudna AUAY - LIRS
P
O Bue -

P
DY

NUNUTNFA 1.77 M519UAT

ANUgeURIUaeUaRIAINTEAURIAY 40.00 LIRS

Y o & d = v oa a
@qﬂquWQLﬂSQWQQqu NﬂquQQQqﬂsgmUiju 20.00 wHe1g

2.2 dayan1sszuneuaiwaInie

ANLLSIRI0INALEe (Velocity) 16.00 WAsABIUT

gaungiienniALdy 352.00 sarwalgea (°C)

YSunaeandaulueiniede o @annigaseunensiadn 5.60 %

gnMIsELIBeNIAdeLRdY (Flow rate) lan13zaInsgIu 46800.00 gnuiAriunssadilu

3. N5 M9UUADITEUNENANERINA

Tuseusneau (6 \Waw) fnsldaulaasseunesnuau 179 Ju

Tnefisreznainsiiau wae 18 Flusseiu

4. Wasu1vaeansiIady



LAAINNATZUIUANT

0a¢ vide vasy uszulane
[ nszuiunisuaniistasiuansiad

U unmgiu Annen wew vuds Tai wienssuaunmsdulafivzneliiinduazess

() psunlngd
BETE

U wifeshaun - duletisednlus (Capacity)

Tnglunsguiunis

a v dy a
® finsunngieinas

O szuudn

O laifinsunlnshiyomnaa

® szuuin
5. nsididends
) L Banld | ﬁﬂg’;ﬂﬂfau | ﬂ"]ﬁﬂfi’m
DU VUALYDLNAY s a4 - ¥uUY LYBLNAN ¥UWY AIMUIDU
LIRLNEALRAEADLADY o4
(MBUUUY) (Heat input)
nsngea |13 thifuen C Bunker O) 731706.00 ang 27929218.00 MJ/L 0.80
81 Tnlh (Electricity) 4434279.20 Alaind 15963405.20 MJ/KWh 0.20
9734 1
doman |13 thifun C (Bunker C) 507879.00 ang 19385741.40 MJ/L 0.80
81 Tnlh (Electricity) 3051018.00 Alaind 10983664.80 MJ/KWh 0.20
9734 1
fugnew |13 dhsfuen C Bunker ©) 584403.00 ans 22306662.50 MJ/L 0.81
81 w1 (Electricity) 349532.30 Alaind 12576716.50 MJ/KWh 0.19
RIPEY 1
fanA 13 thsfumn C Bunker C) 662217.00 ans 25276822.80 MJ/L 0.81
81 ¥ (Electricity) 3935919.40 Alaind 14169310.00 MJ/KWh 0.19
U o
NeAINEU |13 1hifunn C Bunker C) 656355.00 ans 25053070.30 MJ/L 0.80




81 W (Electricity) 4007842.20 Alaing 14428232.00 MJ/KWh 0.20
S 1
SunAL 13 thifui C (Bunker ) 538906.00 ans 20570042.00 MJ/L 0.80
81 W (Electricity) 3340254.40 Alaing 12024916.10 MJ/KWh 0.20
EOtY 1
6. dayaszuuinUauaiiyainie
@ laifiszuuihUauaiivenie
O fisyuudinuaiivenne sl
wireUrUaNaN YN . USunaunsidansiadl
. o . asadinldlumirsuntananwainia i A Wiy
(SwamuaRunou - Nag) AgraLRau
701595 eNURaN TRzt steuuluainiafissunsesnaindasvaslsey
Fufiiu ASunaEsIaUu wwanzidou FBnslaun 3ildly
¥iinvasasiieuy L mide Y o 3 - .
f19819 (Concentration) WosfuRnis vasdoya ANSAATIZN
Huavaod (TSP) 06/08/2565 = 7.9000 un./aul. 2-099 #5393 US EPA Method 5
(Isokinetic Sampler)
Faeslnoonlyn 06/08/2565 = 18.0000 drlududu 1-099 P393 US EPA Method 6
(SOy)
ponlgavaslulasiau | 06/08/2565 = 181.0000 dlududiu 1-099 #3993 US EPA Method 7
Tugululnsiaule
panlwn (Oxides of
Nitrogen as NO,)
ASUBULBUBN A - - drnluduaiu - - -
(CO)
ARDIU (Cly) - - UN./aU.4. - - -
lolasiaunaslsn (HCL) - - 1A./aU.4l. - - -
lalnsiauvigeslsd - - dlududau - - -
(HF)
lalastaudalng (H,S) - - alududu - - o




Todu (Xylene) - - drdluduaiu - -
3908 (Cresol) - - drlududiu - -
lneondu wEouusy - - wlunsu/au.a. - -
(Dioxins/Furans)

Tangwin
Na (Antimony) - - un./av.al. - -
d@1991y (Arsenic) - - Un./au.al. - -
o3nAs (Copper) - - un./av.al. - -
nzf (Lead) - - un./av.al. - -
Usan (Mercury) - - Un./av.a. - -
Ao (Cadmium) - - UN/au.Y. - -

Buq

AMUULAY (Opacity) - - Sovay - -
NIz - - drdlududiu - -
(Sulfuricacid)
USUaasounse - - dlududiu - -
TeneTI (TVOQ)
LWUTY (Benzene) - - UN./an3 - -
1,3 — 9 ledu (1,3- - - un./ans - -
butadiene)
1,2 - lomaslsdinu - - un./an3 - -
(1,2 -
Dichloroethane)
Tafla maslss (Vinyl - - 1n./ans - -
chloride)

8. MINTPNUNANTTEUIEETRaUU U INMATISTUERRNAINUdR YRS LTsUNgNivILA
lusenunsieszinansznuiawnday (EIA)

AN1552U8a15UN (Loading)
YUnvp9E5aUY : %Y
ANNI5TZUNBRZS AInualy EIA
Huageas (TSP) =79 240 -

9. Uymn guassm wazdsnsufly

vosusashfeyatnsfuduaimnuszns



( wwalsad @mosue ) ( weasud Wuditvna )
HUTENEUAINTSISINUVTORFUNBUSIUNA Hinnnsdande
Hn193UTReTIEY A3UTOITI8U
.................................................. (ase)

( weannuuseln adTunun )

AnIuAusEUUUIdRNaiveInIa

o

HAnYITI891Y




AANRINNA 7.5

BUUSILITUNATATIZHUSNIUEITAY LUU 5.1, 2, 3



giaaiiinlal 2566

Material No. Stor. Bin Material Description UOM | — u.n.v
u | 5u
avn3av
Material Description uoMm
16124A0012 D14-Wu BAG FILTER FOR BAG HOUSE(FIBERGLASS) PC
09080b0017 D11-Wu CERAMIC FIBER SIZE 7200X610X25 MM. ROL
1613020090 D20-Wu FILTER F759MOO N-509445.Y PC -20
16130a0089 L4AMA4 FILTER F759M10 N-509446.Y PC
0201520008 QcC HYDROCHLORIC ACID 35% DR -8 5
02015A0021 |QC ETHYL ALCOHOL 99.8% AR GRADE DR -1




n.N. fi.a. 1.8l n.A. fi.e1. AIUIUAILUAD
| U | [ | U || U || Su [Ny Su
45| -45( 20| -20 0
-3 12
20
0
-3 -2 -2 -4 4
-2 2
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TATA STEEL MANUFACTURING (THAILAND)
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s=an : AUBTUAAUATLUULATT

o s ar
1329 @ AalsdhsesnEsTuuindadulannien
waau EAF

syidaanais : PM-MT-007

Buldaseusmila waasyan | unloaden | Sudiinaduld Haia =g LI FIT e
{ B B~ 159970
1 unsiAu 2355 1 4 26 wimau 2564 vy <ISCO
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TATA
TATA 5TEEL MANUFACTURING (THAILAND)
J s . saanans wnasgan | wih
sziaw @ dflatusaududunis
N PM-MT-007 1 13
Bae:  amhsednmissunhTaduanaieimaay Guldafousnium 1 unsiAu 2555
EAE. uAluadad 4
SJuniinaduly 26 wineu 2564
ssuARTau FuaBuEITUATS aeaa f {iEdag
1. viawih gayranaiaoaa- muANATaTIRAEussuIhTeduIAEN - FM-MT-1023

[ ¥ o
HaaEHeAIRTUdaug
IASavAa

2. wilnawmnanumman

- vl e
3. Emminsnmanlaassn
ATunaT

o - =
4, wilANHaNATRIARIWAR
' o H =
wviaf WA utau e wman
wyia

5. Wi dauesasnamman
' ~ - 1 [
wyviafvaminauld uman

waau EAF Bildlwldemanas Check
Sheet asalastaaavwu o iuds wu.
damainsnamanuvie uaz wi oyl
AUV

daunsviurasssumhiaduaiae
waay EAF wauzviiniswaaummanaiudia
asALAY AsdlmuTgw i udalad
sswimhimswaauman A udunisuda
wiinrnedau e undnuria

asal sila. erunatawuidueaananaiais
Bag house Tv@wiiunisuiaf wua.waay
AR uas WusManumansiumsud
wilnudauAtacnaMAnLYia tRaLE
urily

dntunmstdaussuuthdagu Tasgwaeiu
qfﬁamsmuﬁ_lu uaztHauiga Asalwuilagmn
sruutatpaviuanamiiaanndila wasa
waniu 30 winliuda Wramihdau-

= ' Ll
wesaana Tevhunanuyia tRavuun
A Lusiatly

WILUIVTILALY WAz AIUAUATSTAUSIUY
thdaduaiaeaay EAF Tvaansald
aulsdulad

- e
wu. dauaAiaanaiman
wviafru.dau e
LMARALY

WI-MT-2052

Wud. HauASnana
IMAAWYIS WU, Hau
T undnuie

WI-MT-2052

WL WRAUMER Wi,
dauATaInaan
wvia/wua. dau e
LMARLY

WI-MT-2052
wu.dauLASaanAMER
wyiafwu. dau e
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V@AY

WI-MT-2052
Wy HauAiBIna

wvia iHAALYY ML, Hay
Trbumanuvia
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W

TATA
TATA 5TEEL MANUFACTURING (THAILAND)

y s . saanats wna@sgan | wih
S-LAW L AlaYTURSUEINUATS
N PM-MT-007 1 23
Bae:  amihgednmissunnhladuainieivany Guldadousnium 1 unsiau 2555
EAF. urluagai 4
Suitiinaduly 26 wineu 2564

Janus=aea (Objective)
via Huuunmelumssdivmsiamahgedamszumhdaduaaeivaay EAF Wiagluaaimlnd

wisune (Policy)
adiiaszuuasdanis ba 7.1.3 Taseahoiugiu

saua (Application Il,r:mll_:lf:f.l_I . .
AsauARuATsISE R ASasdnsszunNTaduanEMaay EAF aauadiunsSuduziae maay auds
1 Silo ApuAnsUSTIad

srdwvinaziznu (Terms and definitions)

- . £ = -
EAF wuiadfia  Elecric Arc Fumnace (dudusaunsvwaamamman
aamdwimdn
. - & -l - = -
tluanatewaau EAF wunada  duiauusvilisAASHARNATA A EIMEA LA TMaaY EAF

wndsuu (Attachment Papers)

wwnasawas (Reference Document)

PM-QM-001 AERILAMEAATS

PM-QM-00Z2 ATFATLANTUVIA

FM-MT-1023 : Check shest PM Primary Fume Plant (Baghouse)
FM-MT-1023 : Check shest PM Secondary Fume Plant (Canopy)
WI-MT-1005 : IsmsmuAuanasdsznauasie e dnu. - Tseety SISC0
WI-MT-2052 : AsAITANLaztamhssrumhiaduanateaau EAF

FM-QM-0001 (Rev.5-01/01/64) LRI ASRLASEIEATTS




W

TATA
TATA 5TEEL MANUFRACTURING (THAILAND)

¥ s i L EEGERT lnasgan | wih
AW D AUaTUABRUSEILUUATS
2 PM-MT-007 1 33
Bae:  ashgednmistuuhTaduannasimaay Guldafousniuil 1 uasiau 2555
EAF. uslumsan 4
Fuiiinaculd 26 wneu 2564

duaaudiuas (Procedure Standards)

1. vuddamhsyiadavaananuy winaudaulge iaiaena
Wi tdanugaieiaeaaindau vewmruaumsasa@aussuuintaduaine maay EAF vaewilneu vy
iafavaaliiduldaudmwualu Check sheet M Brimary Fume Flant (Baghouse) (FM-MT-1023)
Check sheat PM Secondary Fume Flant {Canapy) (FM-MT-1023) asesiadaussumnhdaduzinmivaay
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18/5/66 17:35 Data Export

#éu  PM No. PM Name Machine Name Worker Team PM Type T5997u  #i1a3v-ahde  Cycle Time Plant Section lafau afiaan Last Order ID
PM s Check sheet PM Lub.Primary fume
1 [410-0002 plant (Bag house) '17 Bag House PREVE_PM [ PLM [SISCO | 20/4/2566 30 SP1| PMS [ 4 4 356105
PM @1 Check sheet PM Primary fume plant
2 [410-0003 (BagHouse) '17 Bag House PREVE_PM | PLM |[SISCO| 20/4/2566 30 SP1| PMS | 4 4 356224
3 1410-0011|Change New Duct Water Cool Duct Pos.105 '17 Bag House SP_ME PLM |SISCO| 24/3/2566 730 SP1| MES [10| O 356993
4 1410-0009|Change New Duct Water Cool Duct Pos.104 '17 Bag House SP_ME PLM |SISCO| 22/3/2566 730 SP1| MES (10| O 345391
AU W/ 2AaN ndIAIa1A1URY Bag
5 [410-5093 house '17 Bag House INFRA TBM |SISCO| 9/1/2566 365 |SP1| PMS | 1 2 345932
Check sheet BAGHOUSE Tumsadnw
6 1410-4018 \A¥a9¥ns SP-EE4001 '17A Suction Units of Bag House SP_EE PLM |SISCO| 9/5/2566 30 SP1| EES | 2 2 359114
7 |410-4029| Check sheet DC MOTOR BAGHOUSE SP-EE '17A Suction Units of Bag House SP_EE PLM [SISCO| 9/5/2566 90 SP1| EES [ 2 4 359424
Check sheet Tuasyagniwe PLC. SP-EE PLC
8 [410-4027 BAGHOUSE '17A Suction Units of Bag House SP_EE PLM |[SISCO| 7/4/2566 180 [SP1| EES | 2 2 356662
9 [410-0482 AsIaFaumAIyN Damper '17A Suction Units of Bag House SP_EE SISCO| 31/3/2566 90 SP1| EES 353892
10 [410-0486 Overhaul Main Fan #1 '17A01 Main Fan EAF.1 SP_ME SISCO | 27/3/2566 360 |SP1| MES | 8 353149
11 [(410-4452 M53&NIW bearing main fan#1 '17A01 Main Fan EAF.1 SP_ME CBM [SISCO| 21/3/2566 180 [SP1| MES | 3 4 353145
12 [410-0491| Overhual notor baghouse main fan #1 |'17A01M01 Motor SP_EE SISCO | 21/3/2566 720 | SP1]| EES 353861
13 [410-0496 Overhaul Main Fan #2 '17A02 Main Fan EAF.2 SP_ME SISCO | 28/3/2566 360 |SP1| MES | 8 354481
14 1410-4453 M533&01W bearing main fan#2 '17A02 Main Fan EAF.2 SP_ME CBM |[SISCO| 21/3/2566 180 SP1| MES | 3 4 353143
15 1410-0497| Overhual notor baghouse main fan #2 |'17A02M01 Motor SP_EE SISCO| 21/3/2566 720 SP1| EES 353829
16 [410-0548 n3I2tan/1ingeGearMotor#1 '17C01G01 Gear Motor SP_ME SISCO | 23/3/2566 360 SP1| MES | 3 353139
17 |410-0549 n3I32tan/1ingeGearMotor#2 '17C02G01 Gear Motor SP_ME SISCO | 28/3/2566 360 [SP1| MES | 3 353312
18 |410-0550 n3I2tan/1ingeGearMotor#3 '17D01G01 Gear Motor SP_ME SISCO | 27/3/2566 360 [SP1| MES | 3 353150
1 [410-4030( Check sheet DC MOTOR CANOPY SP-EE '18 Canopy SP_EE PLM [SISCO| 9/5/2566 90 SP1| EES [ 2 4 359426
PM @1u Check sheert PM Secondary fume
2 [410-4174 plant (Canopy) '18 Canopy PREVE_PM | PLM |[SISCO| 20/4/2566 30 SP1| PMS | 4 4 356106
Check sheet Tuasyaganeg PLC. SP-EE
3 |410-4028 CANOPY '18 Canopy SP_EE PLM [SISCO| 7/4/2566 180 [SP1| EES | 2 2 356647
ATIAFAUINIW/ AN ©AIAIaIATUDY
4 [410-5094 Canopy '18 Canopy INFRA TBM |SISCO| 9/1/2566 365 |[SP1| PMS | 1 2 345934
dauviau%iile-ila Damper syuu Fume
5 |410-0551 plant '18A Suction Units of Canopy SP_EE SISCO| 8/5/2566 180 [SP1| EES 359429
PM @1 Check sheet PM Lub. Secondary
6 1410-0552 Fume plant (Canopy) '18A Suction Units of Canopy PREVE_PM | PLM |SISCO| 20/4/2566 30 SP1| PMS | 4 4 356122
Check sheet Canopy LuaTIAAAIWLAZRNT
7 |410-0553 SP-EE5001 '18A01 Main Fan 1 SP_EE PLM [SISCO| 9/5/2566 30 SP1| EES [ 2 2 359107
8 |410-0554| Overhaul Canopy Motor Main Fan #1 '18A01M01 DC. Motor SP_EE SISCO | 20/3/2566 720 | SP1| EES 353816
9 [410-3930 dmansil Motor SP d1uiu 5 62 '18A01M01 DC. Motor SP_EE TBM |SISCO| 19/3/2566 120 [SP1| EES | 2 4 353839
10 |410-2550| @533¥aAIm9IW#i DC Motor Canopy 1 ['18A01MO01 DC. Motor GENER_EE | CBM |SISCO| 17/3/2566 120 SP1| EES | 2 [0:45| 355225
11 1410-0555 QOverhaul motor Blower Main Fan '18A01M02 Motor Blower SP_EE SISCO| 21/3/2566 720 SP1| EES 353823
12 |410-2551| es3adadIngini DC Motor Canopy 2 ['18A02M01 DC. Motor GENER_EE | CBM |SISCO| 17/3/2566 120 [SP1| EES [ 2 |0:45| 355226
13 [410-0562 @s2audim damper canopy '18B01 | Hood Charging Section for EAR.1 [ SP_ME SISCO | 28/4/2566 30 SP1| MES | 2 356982
14 [410-0565 Overhaul motor Conveyor # 1 '18C01M01 Motor SP_EE SISCO| 20/3/2566 | 1440 |[SP1| EES 353828
15 [410-0566 Overhaul motor Conveyor # 2 '18C02M01 Motor SP_EE SISCO| 21/3/2566 | 1440 |[SP1| EES 353858
16 1410-0567 Overhaul motor Conveyor # 3 '18D01M01 Motor SP_EE SISCO| 20/3/2566 | 1440 |SP1| EES 353832

data_export (10)
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18/5/66 17:35 Data Export

#éu  PM No. PM Name Machine Name Worker Team PM Type T5997u  #i1a3v-ahde  Cycle Time Plant Section lafau afiaan Last Order ID
PM s Check sheet PM Lub.Primary fume
1 [410-0002 plant (Bag house) '17 Bag House PREVE_PM [ PLM [SISCO | 20/4/2566 30 SP1| PMS [ 4 4 356105
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The Siam Iron and Steel (2001) Co., Ltd.

&

Siam Steel Mill Services Limited

Dated

1 September 2011 -« rc. 20y



Service Agreement

This Agreement is made and entered into as of 1% September 2011 by and between:

The Siam Iron and Steel (2001) Company Limited, a company duly organized and validly
existing under the laws of Thailand, having its principal place of business at Shinawatra
Tower 3, 22™ floor, 1010 Viphavadee Rangsit Road, Kwaeng Jatujak, Khet Chatuchak,
Bangkok 10900 Thailand (hereinafter called “SISCO **), and

Siam Steel Mill Services Limited, a company duly organized and validly existing under the
laws of Thailand, having its principal business at 177/1 Bangkok Union Insurance Building,
12™ Floor, Unit 5, Surawongse Road, Kwaeng Suriyawongse, Khet Bangrak, Bangkok
Metropolis, Thailand (hereinafter called “SSMS”).

WITNESSETH

Where as SISCO produces steel at its steel mill facility located in Baan Moh, Saraburi
province (the “Steel Mill”) and as a result of the process produces iron making slag and
metal, ladle slag and metal, emergency pit slag and metal, debris slag and metal from ladle
repair area and iron casting area and furnace floor area, steel making slag and scrap, caster
slag and scrap, caster and tundish Skulls and debris slag.

Whereas SSMS has technology and equipment to process the waste material arising from
iron making, steel making and casting to recover ferrous scrap and construction industry
products which are valuable products for reuse or sale.

Whereas, SISCO wishes SSMS to render service to process all iron making slag and metal,
steel making slag and scrap, caster slag and debris slag and SSMS is willing to render such
service to SISCO as the sole steel mill service contractor on site at the Steel Mill,

Now therefore in consideration of the reasons recited above, and the mutual promises
contained herein, and for other good and valuable consideration, the receipt and sufficiency
of which is hereby acknowledged by SISCO and SSMS, both parties agree as follows.

1. Definitions

(a) “Steel Making Slag” shall mean by product generated during steel making
process of electric arc furnace and steel casting process.

(b) “Caster Slag” shall mean leftover material in the ladle after completion of steel
casting process,
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(¢) “Debris Slag” shall mean slag removed from the electric arc furnaces, the slag
pit, the ladles, the tundish bay and the caster at the Steel Mill and consisting of
slag, Skulls, and metal. (Special Skulls are not included in Debris Slag.)

(d) “Breakout” shall mean steel or slag dumped on the floor or other areas or
facilities of the Steel Mill as a result of a hole having been burned through the
vessel in which such steel or slag had been contained.

{e) “Processed Scrap” shall mean Debris Slag, tundish, caster slag, skull, and other
waste materials arising from the electric arc furnace that has been processed by
SSMS into processed scrap steel which shall be maximum sized 500 mm, X
500 mm. X 500 mm. and contain an average of at least 85% metallic measured
in accordance with the testing procedures which are attached in Exhibit G.

(f) “Skulls” shall mean Debris Slag consisting mostly of steel from ladles and
tundishes. A normal Skull is produced from normal (good) operating practices.

(g) “Special Skulls” shall mean a mass steel as arising from mis-operations of
electric arc furnace i.e. a full tundish, ladle Breakout, caster Breakout or cold
ladle.

(h) “Processed Special Scrap” shall mean Special Skulls arising from the electric arc
furnace that have been processed by SSMS into a normal maximum size of 500
mm X 500 mm. X 500 mm.

(i) “Mis-Operation” shall mean full tundish, ladle breakout, caster breakout or cold
ladle.

(i) “Steel Mill” or “SISCO” shall mean the steel plant of The Siam Iron and Steel
(2001) Company Limited at Baan Moh district, Saraburi province, Thailand.

(k) “Tonne” shall mean one net tonne of 1000 Kilograms.

(1) “Slag Pots” shall mean large vessels with a capacity of approximately 15 cubic
metres to be furnished by SSMS to collect Debris Slag and which shall be
positioned in areas designated by SISCO underneath the electric arc furnaces

and caster area in the Steel Mill.

(m) “Slag Pot Hauler(s)” shall mean equipment to be furnished by SSMS to haul
Slag Pots.

(n) “Slag Dumping and Handling Site” shall mean the area described on Exhibit A.

(o) “Effective Date” shall mean the date on which this Agreement is signed by the
parties hereto.
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2. Duration

This agreement shall commence on the date hereof and shall continue (unless
terminated in accordance with clause 12) for an initial period of ten (10) years from
the Effective Date. The Agreement shall be automatically renewed for further
periods of one (1) year unless either party gives to the other party written notice of
its intention not to renew this Agreement at least twelve (12) months prior to the
expiry of the initial period or any renewal thereof.

3, The Processes of Service and Scope of Services

(a) SSMS shall efficiently and in a manner which will not cause production delays
to SISCO or interference with its production practices, remove Debris Slag from
the designated areas in the Steel Mill and shall clean Debris Slag from the
electric arc furnace, ladle repair area, caster, tundish and ladle tear-out areas, and
move the Debris Slag to a Slag Dumping and Handling Site. A detailed
description of these obligations is set out in Exhibit B1 and B2.

(b) Should SSMS and it employees cause production delays to SISCO which are not
rectified through the routine daily operations, SISCO management will notify
SSMS management of their concerns and the parties shall immediately meet and
prepare a specific action plan to remedy the problem causing the delays.

(c) For collecting Debris Slag, SSMS, at its own expense, shall furnish a minimum
of 6 Slag Pots at the Steel Mill and shall maintain, repair, replace and add the
same as may be required by SISCO. (Damage to interior walls due to direct
steel or iron discharge info the Slag Pots by SISCO will be charged back to
SISCO at the reasonable actual cost of repairs accepted by both parties).
SSMS shall also furnish 1 Slag Pot Hauler together with a back up unit at the
Steel Mill to haul the Slag Pots from the Steel Mill to the Slag Dumping and
Handling Site for processing. SSMS shall haul all other Debris Slag to the Slag
Dumping and Handling Site for removal or direct to the Slag Processing Plant,

(d) SSMS shall provide service while the mill is operating for the removal of Debris
Slag,

(e) After Debris Slag is processed by SSMS, SSMS will blend all materials and
return to Melt Shop which contains an average of all kind of processed material
of 85% metallic measured in accordance with the testing procedures which are
attached in Exhibit G and which shall be maximum size 500 mm. X 500 mm. X
500 mm.

(f) SSMS agrees that a quantity of Processed Scrap processed in each time shall not

be less than the possible quantity of Processed Scrap calculated from the
quantity of Debris Slag by the method set out in Exhibit C.
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(g) In the event the quality of processed scrap from Debris Slag processed by SSMS
does not conform to the specifications of Processed Scrap, SISCO shall have the
right not to receive it and not to pay SSMS in proportion to the said
nonconforming processed scrap.

(h) In the event under Article (g), SSMS shall, at its own expenses, be obliged to
eliminate such processed scrap from the Debris Slag which was processed
improperly by SSMS.

(i) In accordance with Article 3 hereof, SSMS shall process all Special Skulls and
in so doing SSMS shall lance or use other suitable technologies to process any
abnormally large unbreakable special skulls to a nominal maximum size of 500
mm X 500 mm X 500 mm. pieces. SSMS shall promptly deliver the Processed
Special Scrap to SISCO’s designated place with all costs and expenses being for
the account of SSMS,

(i) Inthe event that SSMS cannot economically reduce any special skull to 500 mm
X 500 mm X 500 mm. pieces, SISCO shall have the right not to receive it and
not pay SSMS for the price of services in proportion to the said nonconforming
processed special scrap.

4. SSMS’s Obligations
SSMS obligations hereunder shall be as follows:

(a) Furnish equipment as it may be deemed necessary by SSMS for the prompt,
efficient and safe performance of its obligations as set out in Exhibit D.

(b) Perform its obligations at such a speed and in such a manner as is necessary to
insure efficient and safe performance and to maintain good housekeeping.

(c) Not use explosives or chemicals in the processing of scrap.

(d) Supply to SISCO phone numbers for its managerial employees available for use
on a 24 hour per day basis. SSMS’ employees are to work 24 hours per day on
everyday that SISCO operates.

(¢) Make available to SISCO mobile equipment on a rental basis to be agreed by the
parties for items that are not covered in this Agreement as specified in Exhibit
D, when the same are not needed by SSMS to maintain full efficiency for its
obligations under this Agreement.

(f) Comply with all applicable Thai laws and regulations in the performance of its
work under this Agreement, and have all licenses, permits, approvals, operating
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authorities and other documents required by law or regulations to perform its
work under this Agreement.

(g) After removing Debris Slag from the melt shop or other designated area in the
Steel Mill, SSMS shall maintain grade and housekeeping in such areas by
addition of processed slag aggregates.

(h) Maintain operations in accordance with such operating rules, regulations and
procedures as SISCO may reasonably require., ’

(i) Keep clean all necessary dedicated roads for Slag Pot Haulers, at SSMS’
expense. In the situation where there is no dedicated road for SSMS, SSMS shall
be responsible to clean the roadways of any slag spills only.

(1) In the situation where SSMS or its employees cause damages to any of SISCO’s
property (ie. buildings, structures, vehicles), SSMS will be responsible to pay
the reasonable cost of repairing the damages. SSMS shall accept no
responsibility for any concrete road and repair.

5. SISCO’s Obligations

During the term of this Agreement, SISCO agrees to:

(a) Purchase all Processed Scrap and Processed Special Scrap recycled from Debris
Slag and/or Special Skulls daily or promptly available as the case may be, from
SSMS in accordance with the provisions of this Agreement.

(b) Provide SSMS employees and equipment access to the melt shop, caster, ladle
repair area and air cooled slag pit and stock areas for purposes of this
Agreement.

{c) Procure permits, including environmental as necessary for SSMS to work in the
Steel Mill.

(d) Provide process water, surface run-off containment, and phase 380volt electric
power and other services as necessary in accordance with the schedule of
SSMS’ utility requirements set out in Exhibit E.

(e) Comply with all applicable Thai laws and regulations in the performance of its
work under this Agreement, and have all licenses, permits, approvals, operating
authorities and other documents required by law or regulations to perform its
work under this Agreement,

(f) In the situation where SISCO or its employees causes damage (ie. Buildings,

Structures, Slag Pots or Vehicles) to any of SSMS’ property, SISCO will be
responsible to pay the reasonable cost of repairing the damage.
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(g) SISCO will be responsible for installation all concrete roads and maintenance
(except slag dump station area).

(h) SISCO will provide area in Steel Mill for slag dumping and handling site as
shown on Exhibit A.

6. Payment

(a) In case of Processed Scrap, SISCO shall pay remuneration to SSMS for services to
process Debris Slag into Processed Scrap calculated on the basis specified in
Exhibit F.

(b) In case of Processed Special Scrap, SISCO shall pay remuneration to SSMS for the
services to process Special Skulls into Processed Special Scrap calculated on the
basis as specified in Exhibit F.

(c¢) The prices of Debris Slag Handling Services, Processed Scrap, and Processed

Special Scrap are calculated as per the Escalation specified in Exhibit F. The
price calculation and adjustment shalt be done in Semi-annually.

7. Taxation

Each party will be responsible for its own taxes.

8. Weights and Scale Usage

SSMS shall weigh all Processed Scrap and Processed Special Scrap on SISCO’s
certified scales and under SISCO’s supervision so as to determine the proper
payment amount for SSMS’ services rendered under Articles 2 and 6 hereof.

9. Billings and Accountings

Billings by SSMS to SISCO shall be made every 2 weeks for the payment as
abovementioned in Article 6 hereof throughout the term of this Agreement unless
terminated in accordance with Article 12 hereof. All billings shall be rendered and
all accountings shall be submitted upon such forms and with such information as
SISCO shall request and shall be consistent with the terms of this Agreement.
SISCO will pay all billings and shall confirm or deny accuracy of invoice amount,
and the amount of Processed Scrap and Processed Special Scrap stated therein
within 30 days of the date of its receipt of the invoice.
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10. Indemnification

(a) SSMS shall indemnify and hold SISCO harmless and defend SISCO from and
against any and all claims, demands, losses, damages, liabilities and/or
expenses, including attorney fees (“Losses™) which SISCO incurs by reason of
any negligent act or omission by SSMS or any of its employees or agents or by
reason of SSMS failing to properly perform its duties under this Agreement.

(b) SISCO shall indemnify and hold SSMS harmless and defend SSMS from and
against any and all Losses, which SSMS incurs by reason of any negligent act or
omission by SISCO or any of its employees or agents or by reason of SISCO
failing to properly perform its duties under this Agreement,

11. Insurance

SSMS shall, prior to undertaking any work pursuant to this Agreement, procure and
thereafter throughout the term of this Agreement, maintain the following insurance
for the benefit of SISCO,

(a) Comprehensive general liability insurance as required in Thailand or as
otherwise agreed.

(b) Workmen’s Compensation insurance as required by Thailand.

SSMS shall furnish to SISCO certificates of insurance satisfactory to SISCO
evidencing this coverage.

12. Term

The Agreement shall commence as of the Effective Date and shall continue until
terminated. Notice of termination shall be effective 12 months thereafter and cannot
be given prior to 30" September 2021. Notwithstanding the previous clause, the
parties may mutually agree to terminate this Agreement at any time, and when a
party commits any major breach of this Agreement and fails to remedy the same
within 45 (forty five) days from receiving a notice of breach of this Agreement from
non-breaching party, the non-breaching party may terminate this Agreement.
Notwithstanding the foregoing, if the Arbitration Clause under paragraph 13 is
implemented, the 45 day cure period shall not begin to run until the breaching party
receives an adverse award from the Arbitrators. At the termination of this
Agreement SSMS shall have the right to remove from SISCO’s premises within six
months of the date of termination any and all of its equipment and other properties.
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13. Safety

The parties acknowledge that safety on the Premises is of paramount importance.
Accordingly, each party agrees to use its best efforts to insure the safety of its
employees. Each shall comply with, and give all notices required by, the applicable
provisions of any state, country, and municipal laws, ordinances, or regulations
bearing on the safety of persons or property or their protection from damage, injury,
or loss. Each shall erect and properly maintain, at all times, as required by the
conditions on the Premises, all reasonable safeguards for safety and protection of
persons and property and shall post danger signs and other warnings against the
hazards created by such features of its work as might cause injury or damage to
person or property. :

14.  Relationship of Parties

The relationship of SSMS to SISCO under this Agreement shall be that of an
independent contractor. Subject to ifs obligations set forth in this Agreement, SSMS
is to exercise its own discretion in the method and manner of performing its
obligations. Employees, methods and equipment operated by SSMS shall at all
times be under its exclusive direction and control. The employees of SSMS, are
solely employees of SSMS, and shall not be considered as servants, agents or
employees of SISCO. Nothing contained within this Agreement shall constitute
SSMS as an agent, partner or joint venturer of SISCO and nothing contained herein
shall grant SSMS the right or authority to create any obligation of any kind on behalf
of SISCO.

15. Arbitration Clause

Any controversy, dispute or claim arising out of, or relating to, this contract shall be
settled by arbitration in Bangkok, Thailand, in accordance with the International
Rules of the American Arbitration Association then existing, except as follows:

(a) SSMS shall choose an arbitrator and SISCO shall choose an arbitrator. An
additional arbitrator, independent of the parties, shall be selected unanimously
by the two (2) arbitrators chosen by parties. If the two (2) arbitrators cannot
agree on a third arbitrafor, then the third arbitrator shall be selected by the AAA
in accordance with its procedures. The dispute shall then be resolved by a
majority vote of the three (3) arbitrators.

(b) The party desiring the arbitration shall give to the other party written notice of
its desire, specifying the questions to be arbitrated and naming its arbitrator.
Within a reasonable time thereafter, not exceeding thirty (30) days, the other
party shall give in like manner written notice, specifying any additional
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questions to be arbitrated and naming its arbitrator., The third arbitrator shall be
chosen within thirty (30) days after the second written notice.

(c) One or more of the parties to an arbitration proceeding commenced hereunder
shall be entitled as part of the arbitration award to the costs and expenses
(including reasonable attorneys’ fees and interest on any award) of investigating,
preparing and pursuing an arbitration claim as such costs and expenses are
awarded by the arbitration panel.

(d) If either party breaches its obligations, representations, or warranties under this
Agreement, the non-breaching party shall have all available legal and equitabie
rights and remedies against the breaching party as determined by the arbitrators.
Neither party may terminate this Agreement, however, unless the breaching
party fails to properly cure its breach as provided in the award of the arbitrators
within forty-five (45) days after such award.

(¢) The arbitration award shall be final and binding on, and shall not be appealed by
the parties hereto.

16. Changed Circumstances

Should EAF steel making and/or Blast Furnace practices change from those existing
at July 2010 to a point where the resulting slag becomes hazardous or toxic or
should Thailand law change to prohibit the recycling and use of EAF steel making
slag then the parties shall meet and endeavour to develop a solution to the situation.
If however no solution is found then SSMS will be excused from their obligation to
process the slag. If circumstances permit, SSMS will still process the Melt Shop
Debris to recovery scrap metal and dispose of the residual material according to
SISCO’s instructions. If environmental conditions change where a slag dumping
building and/or dust collection systems and/or any additional systems are required,
SISCO shall be responsible for all costs of these facilities. SSMS will supply the
engineering design, construct, operate and maintain these facilities and back charge
SISCO at a negotiated rate. Should SISCO request any changes to SSMS facility or
operations SISCO shall be responsible for cost incurred by SSMS.

17. Pre Conditions

The commencement of SSMS’ obligations under this Agreement are conditioned
upon

(a) SSMS receiving all BOI approvals.

(b) SSMS receiving all IEAT approval.
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18.

19

20

21

22

Force Majeure

Notwithstanding any other provision herein, neither Party shall be held liable for
failure to comply with any of its obligations hereunder when and if such faiture
arises from a cause that is beyond its control and is without its negligence of fault.
Such causes, also known as Force Majeure causes, include, but are not limited to,
acts of God, acts of government, fire, explosion, stagnation in the supply of power,
accident to facilities, wars, hostilities, insurrections, blockades, act of the public
enemy, damage by aircraft, civil disturbances, floods, and storms as well as riots,
non-availability of utilities, strikes of major labour strife, of failure to receive, delay
in receiving, or failure to renew or retain any necessary permits, licenses, certificates,
documents, approvals, registrations, or authorizations from the Thai government or
other authorities, any of which is beyond the control and without the negligence or
fault of the notifying Party. The Party whose ability to perform its obligations under
this Agreement is affected by Force Majeure shall promptly notify the other Party in
writing of the existence of such delay or failure and state the precise cause thereof.
In the event that such notified Force Majeure cause continues for a period of ninety
(90) consecutive days or one hundred and twenty (120) days in the aggregate, the
Parties shall in good faith endeavour to negotiate an amendment hereto which will
allow, as much as possible, performance hereunder to continue.

Governing Law

This Agreement and the interpretation of its terms and conditions shall be governed
by the law of the Kingdom of Thailand.

Entire Agreement

This Agreement and the Exhibits attached hereto constitute the entire agreement
between the parties hereto with respect to the subject matter hereto and supersedes
all prior communications, understandings and agreements relating thereto except as
expressly or otherwise provided herein.

Waiver

The waiver by any of party of any provision hereof shall not be effective unless in
writing and shall not constitute waiver by such party of any other provision hereof or
subsequent breach of any provision hereof.

Severability

Any provision of this Agreement that is prohibited or unenforceable in any
jurisdiction shall be ineffective to the extent of such prohibition or unenforceability
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without affecting, impairing or invalidating the remaining provisions hereof or the
enforceability thereof in such jurisdiction or the validity or enforceability of any
provision hereof in any other jurisdiction.

IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be executed
under proper authority as of the Effective Date.

THE SIAM IRON AND STEEL (2001) CO.,LTD.

I‘%\J\_J\,.\_]

LAPTAWEE SENAWONGSE

L2

ANUPUNTHUMETHA

SIAM STEEL MILL SERVICES, LTD.

HOWARD B. PATTERSON
DIRECTOR

fier- 1.0 L

KITTIPOOM SAWANGKOKGRUAD
DIRECTOR
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EXHIBIT A
Plan showing Slag Dumping and Handling Site.

Slag Dumping Station -
SSMS i
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EXHIBIT B1

ELECTRIC ARC FURNACE SLAG AND SCRAP PROCESSING

During the production of steel in the Electric Arc Furnace, a by-product is formed know as
steel furnace slag. At the end of melting process, the slag is dumped into a slag pot located
in the basement at a lower level. The amount of slag/scrap is equal to approximately 12% of
the hot metal production.

A special machine operated by SSMS then picks up the slag pot filled with slag/scrap and
transports to a slag pot dump station. The material is poured into a thin layer in a controlled
manner and allowed to partially cool. SSMS then uses a front end loader to dig and load this
material into a specially designed highway slag transport vehicle. The slag/scrap material is
then transported to the processing plant and dumped into a raw slag stockpile.

A front end loader is utilized to feed the material over a grizzly feeder where the oversize
product is diverted into a separate pile for further processing. The oversize material as well
as large ladle skulls and tundish skulls are processed into smal] pieces using drop ball crane.

The material that pass through the grizzly feeder is then crushed and sent through a series of
magnets and screens and separated into various sizes of metal products and quality slag
aggregate products.

The sized and screened materials are stockpiled into separate piles and then loaded out for
shipment to SSMS steel mill customers utilizing our front end loader and highway slag
transport vehicles.

The facility is equipped with special conveyors, water sprays for dust control, recycling

water pond, and truck wheel washer. The finished products are covered during shipment to
final customers,
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EXHIBIT B2
SLAG SERVICE OPERATING DESCRIPTION

SSMS will provide operator(s) at SISCO Mills during all shifts which the steel mills
operate. These people will be trained to operate heavy equipment which will be assigned
and left at those mill locations consisting of:

(1) Caterpillar front end loader 980

(2) KRESS slag pot carrier with spare back up unit

?3) Slag pots positioned under the EAF furnace and in the caster area
“) Slag dump station with associated equipment

The SSMS operators will work in step with the furnace operators and change out the slag
pot under the furnace in a timely manner as to always have a pot available to receive the
furnace slag. In the event there are any spills or debris accumulated in the slag pit, SSMS
will clean it up in a timely manner.

SSMS will operate the slag dumping station where the slag will be poured into a thin layer,
dug hot with the front end loader with front tire chains and loaded onto trucks and shipped
out of the mills to SSMS’s offsite processing plant.

The slag pots will be protected by adding a cushion of slag aggregate in the bottom of the

empty pot to prevent “stickers”. The prepared pot will then be placed under the furnace
immediately after a full pot has been removed.
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EXHIBIT C

o The standard operating procedure at the slag plant will be to batch process Melt Shop
Debris and Slag whenever possible.

e As an internal control procedure audit trials will be undertaken each 6 months with
controlled sample of not less than 300 tonnes of Melt Shop Debris and Slag, from each
customer. This material will be process through all plant metal recovery processes and a
mass balance will be prepared. Customer representatives are welcome to witness these
audit trials.

Each month a statement will be forwarded to each customer setting out such details as:

Total received mass

Total received mass processed

Metal recovery

% of metal recovered compared with audit trial

This statement will be cumulative for a rolling 12 months period in order to even out steel
plant product variations and stock fluctuations.

o
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EXHIBIT D

Schedule of equipment planned to be used on the SISCO site to perform the contract
obligations.

ITEM QUANTITY DESCRIPTION
A 2 MOBILE POT CARRIER
B 6 CAST STEEL SLAG POTS
C 1 CAT LOADER WITH TIRE CHAINS
AND ATTACHMENTS
D 1 DUMP STATION COMPLETE
E 1 PICK UP
F 4 RADIO COMMUNICATIONS
G 1 MISC. TOOL & SPARE PARTS
H 1 OFFICE AND AMENITIES BUILDING
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EXHIBIT E

Schedule of utilities required by SSMS to perform their contract obligations on the SISCO
site.

Electricity: 200 Amps at 380 Volts 3 Phase 50 Hz

Water: 750 Litres per minute at 3-5 bar at the boundary limit. Approx usage 20 NM>/Day

oz
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EXHIBIT F

The net payment of services under this Agreement are as follow:

(a) 4,600 to 5,500 Baht per gross Tonne for Processed Scrap and Processed Metal,
delivered to SISCO’s scrap yard.

(b) 2,600 Baht per gross Tonne for Processed Special Scrap and Processed Special Metal,
delivered to SISCO’s scrap yard.

Note: 1.) All the above prices are prior to calculation of V.A.T. (Value Added Tax)

2.} All the above prices are subject to escalation Semi-annually. Escalation calculation
specified in this Exhibit F.

3.) If the scrap price with Escalation reaches to 5,500 Baht, pricing will be re-
negotiated. After S years of the contract, price structure will be subjected to re-
negotiation.

4) The classification of Processed Scrap and Special Scrap as in Exhibit H.

ESCALATION

1"10 year 9 SSMS: P Yearx = PYem-x.l (0.30 + 0.20L Yem-x.l/.[: Year x-2 +
0.25F Year x-lfF Yearx2 1 0.25M Year x-lIM Year x-2)

P = Price

L = Saraburi district daily minimum labour rate
F = That fuel index price

M = Thai machinery & equipment index

All indexes will be adopted every six months from Effective
Date.

The Indexes shall be announced officially by Thai Government

(Bureau of Trade and Economic Indices) at
http://www.price.moc.go.th/ki/index.asp
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EXHIBIT G

METALLIC CONTENT INSPECTION SHEET / ninansiadaumiladifudindniuidan
Tested Material / Saqfl\dvagou;

Material Source / umdsidn:

Width / ndne

Length / 111

Height / gv

1 Size of test box (meters) /

Awmndamadal (INas) Meter (s) / muns

2 The depth of water in test box plus scrap (actual) /

augeuaniuasiaglundas Average / \afly Meter (s) / wuns
The distances, (8 points), 9f water from the calibration line, are: ato h/
dnszuzaqn 8 ga amindnlifiniiangaafivh

(a) (© ©) (2)

®) G)) ® (hy

3 Average moisture in scrap / mpﬁg_mj_:@u’l_maq _ 332 %

4 Weight of metal per 1.0 cum. lfg.jwfunjau..ma 1 anmﬁmum 7,530.00 Kg's
5 Weight of slag per 1.0 cu.m. /mnunTaHuﬂuﬂnﬁa 1 gnudfuns 3,300.00 Kg's
) _6_ ‘Weight of test box / wninnsias ) . B Kg's
7 Weight of test box and scrap / umgfy'@ggﬂyj@ - B ) - Kg's

8 Weight of test box, scrap and water / wmitnndassnriaguania Kg's
_Calculation / n1sduqnt o - 7 S

9  Actual Weight of scrap in test box / .

“iﬂlnﬂi\l‘!',ﬂ)?l@fllmﬂ‘N“ﬂ“ﬂ” : {(7) (6)} - (6))!100_} ?(_(.3) o 9.'_00_ Kg_?
10 Actual weight of water / wntnasswasin (8) (6) -(9) - 0.00 Kg's

11 Volume of scrap and water in test box /

_ _ﬂ%mmwamﬁﬂuﬂumﬁg@at7 B (W) X (1) X (2) 000 _cu_.r.n
12 Volume of water in test box / giglmj@gmjlunaaﬂﬂq (10)/ 1000 0.00 cum
13 Volume of scrap in box / WsnwsuasTavslunday (In-qzy 0.00 cum

14 Welght of scrap, if scrap in test box is solid metal / \
~ dwnipdde dridglundamadaustntuuie . _(13) _)F (4_) o ) 0'_0_0 Ke's

15 The difference between actual weight of scrap and welght

of scrap if it is solid metal / (18- 0.00 Kg's
) pmuandwsEnIlminTanesimbmtnuasiandrsnuduuve _ S
16 The difference between unit weight of solid metal and slag / (4} - (5) .
4,230,00 Kg's
 arusndssdrambaniminuasiaqduiisiuauan ) I ]

17 Volume of material other than solid metal in test box / (15)/(16)

0.00 cum.
 iSinmsuaeerasanmiianinFdauvislunday - _

18 Volume of solid metal in test box / ﬂ%mmwaoaﬂqum'lmaﬂ 13y-(a7n 0.00 cu.m.

19 Then weight of solld metal in scrap / umunmamanum‘lmaﬂ (18 X4 0.00 Kg's

20 Then metallic content of scrap by weight is / o
dngrdmnanyo Tansluidng {97 ()X 100 %
Comments / a3 mfntu:
Tested by / maau‘imu
Date / Suiivesau
Approved by / ayiiATny
Date / $uilowiis
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EXHIBIT H

Classification of Processed Scrap/Metal and Special Processed Scrap/Metal

Area/Location Description Special Processed Scrap
Scrap / / Processed
Special Metal
Metal
EAF Slag Pit Normal Slag Pot (Slag + Yes
Metal)
Caster Normal Slag Pot (Slag + Yes
Metal)
Tundish Bay | Tundish and Ladle from Yes
Mis-Operation
Tundish Bay | Tundish and Ladle from Yes
Normal Operation
EAF / Caster | Full Metal from Mis- Yes
Operations
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INTERNAL MEMO

Gl xS
o MJ‘(G/ V) : August 15,2011
15 Ay
TO President
THU : Managing Director of

SUBJECT : The Re-negotiation of Service Agreement with SSMS.

After negotiation with SSMS to revise the Service Agreement, we agreed
to the final conclusion as follows:

1. The definition of Service Agreement means covers Iron slag, metal scrap,

special metal scrap and emergency pit.
2. Purchasing Price based on Hot metal production 1.3 Million Ton/year.

Details Original (B/T) New (B/T)
Hot metal free 20 -
Metal scrap 4,500 4,600-5,500 escalation
Special metal scrap 1,050 2,600

* If the metal scrap price escalates to 5,500 Baht per ton, pricing will be re -
negotiated, After 5 years of contract, price structure will be subjected to re-

negotiation

3. The period of this agreement is 10 years from effective date

4. TSTH Group has potential to save 80 Million Bath for 10 years contract,
especially for first 5 years (as attached sheet).

5. All above items are applied for SCSC, NTS and SISCO (2001).

For your kind consideration and approval for further proceeding.

Warm Regards,

I

/

Prute Suwanwela
(Material Management Department Manager)



Comparison of SSMS service fee

Price Trend Forecast Expense
2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total

Volume
Hot Metal from EAF 1,300,000 | 1,300,000 | 1,300,000 [ 1,300,000 | 1,300,000 | 1,300,000 | 1,300,000 [ 1,300,000 [ 1,300,000 | 1,300,000
SLAG+SKULL+TUNDISH 234,000 | 234,000 | 234,000 234,000 | 234,000 | 234,000 | 234,000 | 234,000 | 234,000 | 234,000
SLAG+SKULL+TUNDISH 18% 18% 18% 18% 18% 18% 18% 18% 18% 18%
Process Scrap 25,350 25,350 25,350 25,350 25,350 25,350 25,350 25,350 25,350 25,350
Process Scrap 11% 11% 11% 11% 11% 11% 11% 11% 11% 11%
Process Scrap 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Special Scrap 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300
Fee (Baht/ton)
Present
1. HMT Fee ( 20 Fix) 20 26 26 26 26 26 26 26 26 26 26 260
2. Processed Scrap (4,500 Fix) 4,500 114 114 114 114 114 114 114 114 114 114 1,141
3. Special Scrap (1,050 Fix) 1,050 il 1 1 1 1 1 1 1 1 1 14

141 141 141 141 141 141 141 141 141 141 1,414

Final Option ( nssin 2 s1AUSumuaNAs linear regression

1. HMT Fee (0) 0 0 0 0 0 0 0 0 0 0 0 0
2. Processed Scrap (4,600 - 5,500 Max , Escal as linear) 4,600 117 118 123 126 130 133 137 139 139 139 1,303
3. Special Scrap (2,600 Fix) 2,600 3 3 3 3 3 3 3 3 3 3 34

120 122 126 130 133 137 140 143 143 143 1,337
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