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Office : 98 Sathom Square Office Tower, 18t Floor.
North Sathozn Road, Silorn, Bangrak, Bangkok 10500, Thailand
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North Sathorn Road, Silom, Bangrak, Baugkok 16500, Thailand
Tel. 66-2-206-9300 Fax. 66-2-206-9310

Factory : 140/6 Moo 4. Sukhumvit Rozd. Tapong Subdistrict,
Muang Rayong Districi, Rayong Province 21000, Thailand
Tel. 66-38-928-700 Fax, 66-38-928-865
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UBE GROUP (THAILAND)
TABLE OF PATIENT TREATED AT F/A on July 2022
TYPE OF SICKNESS
ynakiu ahiu ssul STl EO T TRV sTUY wazvaan | moéiu EhGI8 ] TOTAL
GROUP meata ams flawle | nanada ayn Ussam \dan il SpPt] Tuou viluna | (CASE) 510
UCHA 162 64 14 65 5 9 0 0 0 2 321
TSL 15 4 0 6 i 1 0 0 0 0 26
UFA 13 2 0 3 [5} 0 0 o} 0 0 18
UTCA 1 0 o} 0 0 0 0 0 0 0 1
UTH 0 0 0 0 0 0 0 0 0 0 1]
RFT 0 0 0 0 i 0 s} 0 i 0 4}
Contractors 21 33 15 18 5 9 0 [¢] 0 2 103
TOTAL 212 103 29 92 10 19 0 0 0 4 469
UBE GROUP (THAILAND)
TABLE OF PATIENT TREATED AT F/A on August 2022
TYPE OF SICKNESS
vnuLiu iy S¥uu SsuY SEUL Y A Stuy uavaan | vnatiu qliGvR TOTAL
GROUP mula s Awmile | asanda yn Ustam \fan ik Fapt? Tuu VIMUHA | (CASE) 5711
UCHA 159 61 13 51 7 20 0 2 1 4 318
TSL 14 6 0 7 i 1 0 0 0 0 28
UFA 16 6 2 2 0 1 [i] 0 0 0 27
UTCA 2 0 0 0 0 0 0 0 [i 3 5
UTH 1 0 0 [+} 0 0 0 0 0 0 1
RFT 0 o] 0 0 0 0 0 0 0 0 0
Contractors 14 42 21 15 2 7 0 2 0 0 4
TOTAL 206 115 36 75 9 29 0 4 1 7 383




UBE GROUP (THAILAND)
TABLE OF PATIENT TREATED AT F/A on September 2022
TYPE OF SICKNESS

oLy el S5UY stuu |sTuuyen|  ssuu wasuaan | vnadiu | aiitiivg TOTAL
GROUP wila ams Al ndda yn dsgam 820 aane Tuvu vinuKa | {CASE) s
UCHA 106 59 19 66 7 19 0 0 0 0 276
TSL 3 4 2 1 4 0 0 0 0 [ 10
UFA 6 T 0 2 0 1 0 0 0 s 10
uTca 0 1 1 0 0 0 0 0 0 0 2
UTH 1 0 0 0 0 0 0 0 0 0 1
RFT 0 0 0 0 0 0 0 [1] 0 0 0
Contractors 13 15 13 9 5 16 0 2 0 o] 73
TOTAL 129 80 35 78 12 36 0 2 0 0 372
UBE GROUP (THAILAND)
TABLE OF PATIENT TREATED AT F/A on October 2022
TYPE OF SICKNESS
WU [ vk UL STUU [Ssuuyen|  ssuu uasuaan | wafiu | aiiéime TOTAL
GROUP mla a2 fmily nananfla AN Uszam \faa taany Tuou VKR | (CASE) 518
UCHA 143 53 19 67 10 10 1 0 0 0 303
TSL 7 6 0 4 1 1 [ 0 0 2 21
UFA 4 2 2 4 0 1 0 0 0 0 13
UTCA 1 1 1 [1] 0 [i [i 0 0 ] 3
UTH 0 0 0 0 0 0 0 0 0 0 0
RFT 0 0 0 0 0 0 0 0 0 0 0
Contractors 17 14 11 23 3 9 o} 3 0 9] 80
TOTAL 172 76 33 98 14 21 1 3 0 2 420




UBE GROUP (THAILAND)
TABLE OF PATIENT TREATED AT F/A on November 2022

TYPE OF SICKNESS
madiu | vadiu SYUU svuu [ssuuyen|  szuu uarvaan | madu | alifivg TOTAL
GROUP muta amns s | nemanda An Usesw 18aa tasny tunu WuKR | (CASE) 51
UCHA 172 66 13 59 9 15 0 0 0 1 335
TSL 7 2 1 4 3} 0 0 0 0 1 15
UFA 17 4 0 5 1 1 0 0 0 i} 28
UTCA 3 0 0 0 0 0 0 0 0 0 3
UTH 0 0 0 0 0 0 0 5} 0 0 0
RFT 0 1 0 0 0 0 0 0 [i 0
Contractors 12 54 8 12 2 16 0 0 0 1 105
TOTAL 211 127 22 80 12 32 0 0 0 3 487
UBE GROUP (THAILAND)
TABLE OF PATIENT TREATED AT F/A on December 2022
TYPE OF SICKNESS
maLkiu maiin s5UY YUY SEUU Y A ] uarvaan | wmafu | alfve TOTAL
GROUP mwla ams A | nauuila AN Uszam \§an faane Tuonu vulNa | (CASE) s

UCHA 158 58 18 71 10 14 0 0 3} 2 331
TSL 10 4 2 3 0 0 0 0 0 0 19
UFA 14 1 2 10 1 1 0 0 0 0 29
UTCA 3 0 0 0 0 0 0 0 0 0 3
UTH 0 0 0 0 0 0 0 0 0 0 0
RFT 0 0 0 0 0 0 0 0 0 0 o
Contractors 16 30 11 39 1 15 0 2 o 0 114
TOTAL 201 93 33 123 12 30 0 2 0 2 496
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PM 1M Inspection and Calibration el BE
s | Aes Moo | s st S st s 97
Work Report UBE e | o, e | aowm ] Ll
Work Order NO. | Plant Service Work Team Date
Staraiaid Gasn (ppam) Sazixl Mo Catificats Na. Expired Dain
50177484 CPL NOx Gas outlet INST-04 26/07/22 —— . : — = 3 :
Work Order Description . 25400 | DB78049 5569/20 2022/12/24
As Found “'E";:" 1000 ppm
u Btancard Gas (ppm) Reading (ppm} % OffSpsc Result | Process Raading
PM 1M Inspection and e | 000 000 000 | Paws |
A n opan G- 254.00 228.00 -260.00 Fault )
Calibration e T
| Standard Gms (ppm) | Ramting (ppm) % OfSpec ; M | Pm_ﬁdiﬂﬂ.
g} 0.00 0.00 0.00 Pass 26,00
TAG AT-46-202 | omnce 254.00 254.00 0.00 Pase )
Tog b T P et (LA ot Lopmt P, i Ay (T
Bamtacsnt - aan | - Py PR
i Uy R, nae
List Report by Approve by e s [ conmmne | ceom
|Zero Gas. Nitrogan : L]
. = | e i—
Slgnature s aat2: 86.10 AQ0874SV 4385/20 2022/10/11
=E = As Found ‘m‘ 500 P
Name Standard Gas (ppm) | Reading tppm) % Ofapee Resuit Process Reading
zioass: 0.00 -4.70 -04,00 Pass | .
Date 26/07/2022 26/07/2022 Lo 0 G119 D R
As Left ‘“:':" 500 ppm
Standard Gas (ppm) | Beading (ppm) | % Ofipec Rosult Process Reading
Save to IPAD | SendUpdate | Close Work gy 0.00 0.00 0.00 Pass | .o
span G 86.10 86.00 -2.00 Pass )
PM 1M Inspection and Calibration ~ __ LISE
Work Report UBGE et e ~ lekiad
B | e RO A | ST 1S (e e
Work Order NO. | Plant Service Work Team Date - ™ .
Serherd Gus () Gorinl Na. Cartifizals No. Expired Dule
50178929 CPL NOXx Gas outlet INST-04 23/08/22 I ; ki | —
Work Order Description pran cusio: 254.00 D878049 5560/20 2022/12/24
As Found | ‘n;:' 10.00 wp™
" Standard Gas (ppm) | Rasdng (ppm) % OffSpec | Rueull Process Reading
PM 1M |nSpeCt|0n and — 0.00 0.00 0.00 Pase | o
= . oran o 254,00 242,00 -120,00 Fault )
Calibration e i
Error:
Standurt Gas (ppmy Raading (ppm) % OffSpec Resun | Process Reading
Zero O 0.00 0.00 0.00 Pass 31.00
TAG AT-45-202 | semang 254.00 254.00 0.00 Pase )
Togh AT Shrvien | AR Cusliet -
Wy aay el | L Pacgs 0Ny
L -
List Report by Approve by T . T TS B
Signature ooz | 9§10 AO0674SV |  4385/20 |  2022/10/11 |
=T - As Found ME:':' 600 ppm
Name Standard Gas (ppm) Reading (ppm) % Offpec Rasutt Procees Reading
Heoaj -1.80 0.00 36.00 Pass =70
Date 23/08/2022 23/08/2022 S o8 1 6200 | Pep
As Lsft Erver- 500 ppm
Standard Gam (ppm) Reading (pprm) % OffSpec Result Process Resding
Save to IPAD | Send Update [ close work o 0.00 0.00 0.00 Pass | .o
Bpun s 86.10 86.00 -2.00 Pass )




PM 1M Inspection and Calibration ~ __ LJE
.. .. AT Brs Mo GAS OuSat Equpment: Mo Oridde dsatyrar (ND)
Work Report UB‘- Mt o oo : e [ FR—
- Lo 10 . e 3 ITLS "o
Work Order NO. | Plant Service Work Team Date r
Starciard Gas (ppm| Barial Mo Cartfogte e Espired Omts
50180502 CPL NOx Gas outlet INST-04 29/09/22 — . | | PR | : =]
Work Order Description [premia i 25400 | D878049 ~ 5569/20 | 2022/12/24
As Found ‘"E'x' 10.00 ppm
- B Slandard Gas (ppm) B Reading (p:m) Y Oﬂﬁp: =l Rewalit Procese R-m
PM 1M Inspectlon and e 000 -1.00 1000 | Pess | .
. = seonms 254,00 246,00 ~80.00 Pass ’
Callbratlon i o IA.L.ﬂ ; I “'E"H_":‘_" I 1nuu_ ppm
Sandard Gas (ppm) Reading (ppm) e '/.OVfSpo_c | Ru-.‘_’ Process Reading |
Ll 0.00 0.00 0.00 Pass
26.00
TAG AT-45-202 ren oot 254.00 254,00 0.00 Pass
e Ay ey s o Aoy
[Sew—— - e | sosse [y o 10t pem
Ll " - i Amtsers Tomp: “’C_
List Report by Approve by I St 5 ) ' e T Emge)
Signat :
Ll R 86.10 AO0674SV |  4385/20 2022/10/11
=T - As Found ”'E":;”' 500 ppm
Name Standard Gas (ppm} Raading (ppm) % OffSpac prer Process Reading
s 0.00 =2.40 =-48.00 Pass -1.90
Date 29/09/2022 20/09/2022 — 1 8610 [ 7600 | 20200 | Faulti]
As Left fileatn 500 ppm
Standard Gas (ppm) Reading (ppm} | " Ottspac Reswll | Process Rasding
Save to IPAD | Send Update | Close work | et 0.00 0.00 0.00 Pass | .o
| ke 86.10 86.00 -200 | Pass )
PM 1M Inspection and Calibration ~__ LIBE
BE GRAUF {THAIL.ANDE
e ety e e L e
Work Report UB‘— i, s b | some p— | P
Work Order NO. | Plant Service Work Team Date o —— — b
Standard Ges (ppm) Serial No. Cartificate No. Expired Dats
50182206 CPL NOx Gas outlet INST-04 21/10/22 e T |
Work Order Description pren Gos o 254.00 D878049 5560/20 |  2022/12/24
As Found ”L‘;‘:’" 10.00 ppm
- S.lTndard Gan (pvm)_ Reading (ppm} % OHSpec Rasul Process Reading
PM 1M Inspection and = 000 000 000 | Pass |
a . span e 254.00 258.00 50.00 Pass )
Calibration = o ——
Standard Gas (ppm) Reading {ppm) * OffSpec Reault | Process Reading
o 0.00 0.00 0.00 Pass
- 46.00
TAG AT-45-202 swowr | 254,00 254.00 0.00 Pass
g e AT45-2¢ (WD) _'m_i Il N oy
Wt - L AR L -0 -
— —— — = ==
List Report by Approve by L | e .I Bt wel PSS
[Zero Gus Nitrogen : 0
Signat
ONETS — 76,00 A00560SV |  3893/22 |  2024/11/29
= -1 Ae Found e 500 ppm
Name Stendard Gas (ppm) Reading {ppm) % Off3pec i Reaut Proc:u R_ta_d;-
T 0.00 -2.60 -52.00 Pass | .o
Date 27/10/2022 27/10/2022 pabe 1600 ] 0100 80000 | Fault }
As Left “'Em?" 500 pem
Standard Gas (ppm) Reading {ppm) | W OfrSpes Result Process Reading
Save o IPAD ’_ Send Update [ Close work | s 0.00 0.00 0.00 Pass T
Brsiion 76.00 76.00 0.00 Pass '




PM 1M Inspection and Calibration -
T arstoe ol ST [ e ——
Work Report UBE [ s a1 aoma [— 0 g
. R Y0 ST [rm T s
Work Order NO. | Plant Service Work Team Date T
Mwsiod Ges {ppm) Grixd e Catificats Wa. Expired Dxin
50183964 CPL NOx Gas outlet INST-04 20/11/22 e s i ) o
Work Order Description pran 0 N0 254,00 D878049 5568/20 2022/12/24
I il As Found ‘“E::'_N' 10.00 ﬂ_
& Standard Gas (ppm) Raasing (ppm) % OffSpec Reeult Process Reading
PM 1M Inspection and 000 100 000 | Pass |
H = b 254,00 247.00 =70.00 Pass ’
Calibration T Sl =
Standard Gas (ppm) Raading (ppm) % Of3pec Reaui( Pme: nm:
Zmon 0.00 0.00 0.00 Pass 32,00
TAG AT-45-202 Spn s 254.00 254.00 0.00 Pass '
Mty wan ,_d; e . [ v
L o s e e
List Report by Approve by s U2 hos T b ied BRI g ||
jZero Gas, Nitrogen : .
. -
Signature poes otz 76.00 A00560SV 3693/22 2024/11/28
-1 — As Found el 500 ppm
Name Stancard Gam (ppm) Reading (ppm) % OffSpec Rewut Process Reading
zwoam: 0.00 -3.10 -62.00 Pass ‘10
Date 20/11/2022 20/11/2022 - 76.00 7800 8000 | Pase
As Left Error 500 PPm
Standard Gaa (ppm) | Reading (ppm) % Offpec Reeult Process Reding
Save to IPAD | sendUpdate | Close Work | s 0.00 0.00 0.00 Pass | .o
spnom: 76.00 76.00 0.00 Pass '
PM 1M Inspection and Calibration __ U/OCE
Fa mameor | e MmO | e | i S DR
Work Report U BE Rl e e somm - .-
“.-': == - e '-_'._..... 2 : oS
Work Order NO. | Plant Service Work Team Date — =
Standard Gaw (ppes} Sawtx) No. Curiifie ste Mo Expired Dute
50185334 CPL NOx Gas outlet INST-04 23/12/22 — .
Work Order Description [poen s s 254.00 D878049 5569/20 2022/12/24 |
As Found w 10.00 P
" Btandurd Gam (ppm) Reading (ppm) % Off3pec Rasult Process Rsading
PM 1M Inspection and 0.00 100 000 | Pase |
= H Soan 2ae 254,00 235.00 -180.00 Fault ’
Calibration = ——
Standard Gas (ppm) Rasding (ppm) % OffSpec Result Process Resding
zomcar: 0.00 0.00 0.00 Pass | 00
TAG AT-45-202 o 0us: 254.00 255.00 10.00 Pass )
T Sorn - e 523 ot S | s Ol A 07
Mt ot one e st
e LIS (bt Tonm L
List Report by Approve by Semderd Gom tpem) [t e o)
- - |} [zero Gax. Nitrogen : L]
Signature pres om s 7600 | A00580SV 3693/22 2024/11/29
=T ™ As Found ME:»?. 500 Ppm
Name Standzrd Gas (ppmy Reading (ppm) % OffSpec Resul | Plnu_ﬂn-d_h:
oy 0.00 -1.30 -28.00 Pass oo
Date 23/12/2022 23/12/2022 e 1000 .20 400 | Pase
As Left '“'E"':' 500 ppm
Standerd Gas (ppm) Reading (ppm) % OffSpec Resul Process Reading
Save to IPAD | Send Update _ Close Work e 0.00 0.00 0.00 Pass |
e e 76.00 76.00 0.00 Pass )
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RATA Waste Gas/i 2Run@7%02std (use}/1/16/2023

Relative Accuracy Determination for CEMS : UBE Chemical (Asia) Public Co., Ltd.: Waste Gas Treatment Off Gas

DATE |  July06,2022 |
Time 0, NOx
Run No. % ppm@7% 0,
ik End Instrumental RM Instrumental RM CEMS Diff(d;)

1 11:30 AM 11:50 AM 7.28 53.90 51.98 1.92
2 11:51 AM 12:11 PM 7.22 57.69 53.37 4.32
3 12:12 PM 12:32 PM 7.22 59.28 54.82 4.46
4 12:33 PM 12:53 PM 7.17 76.59 70.56 6.02
5 1:15 PM 1:35 PM 7.19 64.58 56.96 7.62
6 1:36 PM 1:56 PM 7.21 82.67 78.05 4.62
7 1:57 PM 2:17 PM 7.26 68.79 68.09 0.69
8 2:18 PM 2:38 PM 7.30 58.02 55.56 2.46
9 3:00 PM 3:20 PM 7.25 71.55 73.08 -1.54
10 3:21 PM 3:41 PM 7.23 52.21 50.90 1.31
11 3:42 PM 4:02 PM 7.02 77.71 74.51 3.20
12 4:03 PM 4:23 PM 7.17 76.96 77.80 -0.84

Average 7.21 66.66 63.81 2.85

Confidence Coefficient - 1.7324

Relative Accuracy = 2.82

Performance Specification : RA - 10%**

* [nstrumental RM and CEMS data are on a consistant basis, that is, dry and actual oxygen.

** 10% of Emission Standard value 162.5 ppmvd@7%02 for NO,




MANUIN V.12

PAASUUNN CEMS

¥ A KR w
ITHINADUNINHIAN DIFTH AN N.F1.2565

—
_—______ | —«——«——§+§«+#§6&««—— 7——————————~
T-MON-222030-SECOT CPL-T222030 (2H)-1dx



.F1.2565(R10)

8

o

HAN136153930 NO, 910 CEMs 32HINADUNINGIAN DI5H1AU N

v

ar

.2565

&8 s

A

HaN13M 33337 NO, 910 CEMs 52 HINAUNING AN SN5HNIAN HW.A

o

Daily 4500-E01 Waste Gas Treatment Off Gas Stack Emission

b

o+

g 2 8
a4 ] I

(wedd) xON

o o
ba)

7z-dos-0¢
77-de5-67
T-09s-87
Tedes-LT
7793597
zr-dos-57
Tz-des47
7709867
Tz-des-tz
Te-os-1T
Tg-da8-07
773561
T2-55-81
Tz-dog-L1
179591
Tz4des-51
Tz-dos1
Trdes-£1
Tr-dos-T1
T7-dog-T1
7743501
770956

74058

Tz-dos-L

tz-das9

7z-4dos-s

T7-dogp

7z-dos-¢

7Sz

7z-das-y

Day

Daily 4500-E01 Waste Gas Treatment Off Gas Stack Emission

p | Tf-1E

b | CTmr-ot

b | TTI-6T

T-nr-82

wim-Lg

T Delelele

w-inr-92

(-5

-l

-t

p| CT-or-€T

w@-n-ze

-1z

winr-07

inr-61

T

T r-81

A | wmen

L-or-91

AT

wmr-st

n-py

el

Pima

o

2 g
ES I

(wdd) xoN

=
A

=

-me-g1
M-
wme-n
TM-01
-6
-8
TT-I-L
w9
-5
wm-
-
-z
N1

Day

IO UNUENE Y

&

=)

AUNININN

Daily 4500-E01 Waste Gas Treatment Off Gas Stack Emission

p TT-1°0-0¢

b TCP0-8C

E
$ WPO6C
1
4

 TTPOLT

& TT-P09T

& T-1P0-ST

& TTPO0HT

& 00T

& TTP0-TT

& TP0IT

® T000T

& TT-P0-61

TT-P0-8T

QPOLT

4 WPOI1

& TTPO-ST

TTNRO-v1

TTRO-E1

P01

* 70071
f

1001

T-Po6

p| zeros

TTPOL

wro9

TTP0-§

POt

woT

¢
»
$ | wwor
R
3
Y

P01

<
g 8

150

(wdd) xON

Day

Daily 4500-E01 Waste Gas Treatment Off Gas Stack Emission

“ 2z-80y-3g

# | whvu

Tz-8oy-97

T-Bny-sz

8/ Tz-Iny-4T

¥ vz

| wihve

®| o1z

p| Tz-Bnv-0r

tz-30y-61

Tz-8ny-g)

»| whva

-iny-9)

Tz-3ny-g1

TT-Eny-p1

T3yl

&

2z-Eny-01

zz-80y-11

s

Zz-Bny-01

T-iy6

Tr-dny-g

Tzdny-L

ey

2e-Sny-g

y
b| czdny-p

Tzdny-¢

zz-8oy-g

7z-8ay-1

g2 8 R
& 'R =

(wdd) xoN

=

Day

1ABUR AN

-

noUFIMAY

A

]
P

d (oY) iR @n1rL)

o

nilnoa

w
@

]

AN UTHN oL

: Tnsams lsanuwannldsuan

nn

o

g (0i%9) 3108 @WAY)

L4

Y

Al UTEW guug iniinea

o

Tasems lsenunana lusuan

=
nuy:



4 .

ﬁl]ﬂlﬁﬂuﬂiﬂ{]]ﬂﬂ ENEHIINN N.F.2565 (A1D)

o
ar

o

HAN13R 331930 NO, 910 CEMs 5
Daily 4500-E01 Waste Gas Treatment Off Gas Stack Emission

R, | crroN-0e 12-09Q-0¢
N TeroN-62 ¢ | wemase
& TT-RON-8T ¢ | woease
A TTAON-LT b | zeoea-z
PiceeoN-9C @ | zeoast
& TTAN-ST 1T 220002
® TZHONHT .m LT 2z-00a-b2
& TTAON-ET & %z
& TT-AON-TT qu s | zz9eq-zz
& TTAONAIT M & | wwoeqaz
@ TTAON-OT & % | ww»aor
¢ teron-61 % ¢ | cwwwaa
4 TTAON1 = & | weean
& CT-AON-LT = m & | zz99a-L1
s .
& TT-AONOT . =} m & | a9l
@ TTAONST H & = ® | woeast
&= o
& TT-AON-p1 ml ﬁ & | A
& TT-AoN-El 3 9 & | woeaen
& TN s w 4 | woeau
& TTAONIT = # | wwean
& TC-RON-0T W ¢ | wean
@ TTAON-6 M ¢ | wxas
& zeroNg g ¢ | coooas
w - -
& zzroN-L EA] & | wea
= $ | wwas
& TC-10N9 2
A ¢ | wwas
& TCAONS
# | woar
@ T-AONY
wwRa-£
b CT-AON-E
W%a-T
& TTAON-T
700
b TT-AON-]
< =3 (=3 (=3 <
£ 588888 8 ° s TR EE EEE
g a4 5 & 8 =2 =2 ¥
(wdd) xoN (wdd) xQN

1Y

& (10F) $190 (Unw)

Day
)
a

RautuNAN

A U3En Quug nlinea

v

Tassns lssnunaan ldsuan

o
nn:




NANUIN V.13

PM Plan 152311 W.61.2565

T-MON-222030-SECOT CPL-T222030 (2H)-1dx



Milestone for M limprovement

UBE T —_

[ ek Thet
Vut
[V sfrignisan v snalorny b ovvew i Faadl M P TRMCETF
[ e sl preana e 47 e
(R IRy
CESSINE ST ]

1
MAINTENANCE CENTER :'
PM MASTER PLAN 3

T By wisehos wdaatogy Rt maha o by W5 Tzt il el
FY2022 s eethuming B o don i b PV b
it skt L e e

(Apr'22-Mar'23) S N ALK (ke 32
0 Jiseuiction Bl U3 P praranrs oz
¢ CPL Plant C
Note

1ARec vonpleted npkead PM Pl in SAP. all TN plan will genecite work order in SAP aviomatically.
uld 0 be oxovuted s pina, 1hose work wides will e romamed in back log for

[N eres & PON stall by int

aulem,

- ok log waerk wikl be coported w Mant Managar o Production Mauager by weelly.
Dapt Pr.epare | ) Reviow Approve Approve Approve “Lhis bind ol automae waklow witl make PM more elfeclive in view of Ting Base MTN progrun
. Near e morsbtaiits ages | i v A b S SRS Fixpuetad nscotae is to eininate Avoidable Loss fiom Jag of PM.
Elnctrlcal 2, Detnit o MM master plan will s bu privted out, MTN shall gropare in slecsronie fomut (PDF)
sl subimit 1o plant managee by nail, foy reference.
¢ Instrument 3. P Y2022, PM ealyels & RELwill be prented by MIN disipline again around ond of Mar22
S — {
. 4. For nexi al Year (FY2022) PM K P& unalysis will b ineluded in this 15 Maztes Pl
Meagliavical Dbefore submit b Pl Maaiger Jor approval.
Maintenance $. Abbriv \iu;;c -
Englnserin Aectrient Depi
g g Tosbutnznt Depariment
ME = Mecbavical Deparmen
PSG(DCS) MG Mot .
M = Minmenanee Division

Revlision : 0

(ssun date : 31/03/2022

Sum) Summary of PM change in FY2022

Quantity of PM Change & Reason for FY2022

Activity on each Equipment Ranking

RSl

- WA

Cafh Sk

Adj on each t Ranki

Quantity of purpose for PM Change in FY2022




|
|

PM adjustment clarification shect

RELLELLLIALE
T

_ E i
'”"*"ﬁiLwamsi.}zmnimmumms@me !mfr;m_u;t
i ru'imimmmmmmmhﬂmmmnmuu Hﬁ&ﬂtiii il

l_ i i A {"uu ]
T e
i |1

ts i Tt HIE cideit i

5111:1'=f:1;:i"‘ lﬁl:ﬁili.gg' ”ﬁiml!i

vn*gu -.; I I g

*IHI l i H

Lf.

iﬁI‘IiﬂIiilllﬂilfii!’iili I HH R :ililllllll!ll!ili

i‘iiffi;iiii i ’u';“;',;w,l i “Lngi!";f i

i_llIIIiiiiIHJ}M‘I'i'ili'iiii*i;ﬁ”'"‘ AN ﬂt.’liﬂhiﬂjllﬂi‘h

FORRBERNN S NASEAENFI2EE FRERIIRAFIILLASTINGI a0

s AR - LUUNGAILE A

)
Baens uuu.c.l;u LT PR I )

berisgs mh%s'ﬂr

!Uflll!




NANUIN V.14

PNA1INMIATINTULTZANTMN

VOITZ VU Waste Gas Treatment

T-MON-222030-SECOT CPL-T222030 (2H)-1dx



[ =1 DCS Lug Steet Interlock HX Unit [T T —
UBE Cacek by DCSISS) (O Q ql’j
N == Tewls
’ I ‘: _: 5 Statms AD ¢ |p' | — % 1 = 1
f , £ Checked DateishiR: min: A, fsuing |Dac u| 40 fwin : fshin -
L e 131 UNIT 1378 ABINE PRODUCT SCHM 1213 UNIT 1218 AMINE PRODUCT " T — —
3] Remark Bxmaric
Ttem 00 o201 s Fezp sTO et v [ - !
TH2 D | Mg e R I = ==
| T2 - b0 oo BIGVIS (e v T IS g e ——
'_.5_ - 1301 € aw TO 121019 = _ Ve
241 orr-L201 1202 OPEYPASS =1 2 ya ol i D
== bve-aoi £ emsor == PP 7, b / g = 7 e || ——— |
bvr-1201 G 12102 STOP = 7 I 4
75 | < y.a |
el il | focrau s TG Tt | o i /
| :‘__ﬁh . E bT-1202 AW TO 12101 Vhed | v v = = 7 =
g ) Tl [T /7 — B
£ 2 T — 72 75 s s I
E . < / e e f ===
3 Sl e 7| .
= %) L (| 7 S0 ] = —
z Q e} _/ ,’ ! ry
= ="/ i—] =
i N S ——— e
3 3 i e= =
(=) L i
E = o Y ) i | =
H - i e = e e =
= Pancl v < T /_T/ N T TR
e i B P — A ———
= A 8 jery == i L
=S i — | TR e,
Remark : . . | -
Remark : 3 — =
FM-LCD-00-D01:02/0772018:Rev.03 A BT i
UBE i
W:m“wm:—mu—- e
] ], -
1200 U Chacked by z - aby et .
oo ute 28V B__ w&mﬁﬁ:nm FRODUCT e S/ L NE Chidld by oo
SCHM 1331 UNIT 1230 AW & 51 rnontm e n?)@ = ! SCHM 1211 UNIT 1210 AMINE FRODUCT SCHM_1211A UNIT 1210 Amnsﬂlﬁﬂ
i TETHETIE E Lo, E‘ Time Item Unit
B 1 ’ = e : 16t ::Bn
1h im0 .
El fic B o [N |
o B g P o 10 T
20 o L LR .
g lr IGEE i A |1 ¢ B
R - —_—
15} & 3 ] ] :‘% =|
_g - 1267 e |® %
S 1 e |y | W)
& ~ 2 1 e My 12 15
3 K 5.3 %
S| %“% 'm 95|
7
(=]
N
[l
—

=)

—
=

1210-R1-3 Ammonia Oxidizer

BEEREE
REEIS
-

1210- R1,1-2 Amonia Oxidizer

¥
18
o
[

§ e

[*i
%‘x.ls.

=
o &2 2
i
P S
A
(=4
G5
|
!
T
T
|
|

FM-LCS-00-001:02/07/2016:Rev 03

Poge3ofB Page 1 of$ FM-LC3-00-001:02/07/2018:Rev DI



AMMONIA REFRIGERATION

2520 NO.3 AMMONIA REFRIGERATION
T CIEREaE T rF >

uBE
W UBE Chcwicnie Plala) Pk Campry Linka
Recorded by J. /.

T Cheked by wmem e ot
SCIIM 2520 UNIT 2500 NOL3 AMMONIA REFRIGERATION
item Unit Time

62:00 | 04:00 | 10:00 | 14:00 | 18:00 | 22:00

2500 Ammonia Refrigeration

1&!5!:1

T

&

2500 Ammonia Refrigeration

Item Unit

Yines L2
s B
by i . fives

-

i Checked sarneat
SCHM 2503 Unit 2500 AMMONIA REFRIGERATION

Page 708

FM-LCO-00-001:02A07/2018:Rev.03

Romark: o = 5 = Tirpuiais 121085 7135054 | 025 wm ol (e o i i
Remark : Remark: - . o _ . .
Parc6of 8 FM-1C9-00-004:02/07/2018:Rev.03
Paod of 8 FM-LC9-00-001:02007/2018:Rev 03
v = uBE
e /189 i Y Wi
SCHM 1530 UNIT 2504 o BAYTI s NE UNIT (1200 UNIT) _Cheekedby ; I :
1tem Unit SCHM 2500 Unit <2500 AMMONIA REFRIGERATION SCIM mlmmwmnsmmmu
z T LA BEEANE kS
S e, (T8 (i 39 L? ALl & s
[ A . 1, - N . o i) E 9 R ruold
3 o | 135 vgee (0 o 405 || Hiaa | B | nasine| o s 1 055
B P 77y i g @ ] 3 52 saienz 1030 | 0061199 [
o g [T f;. Ll 2o || Fy |masne ne s jouis Jrse _T;{J_l(_
- % 70 WALl
2 £ |ns foms Sy [y 0 1V flar |1 2 QO s s (w15
I O [Teasooa| 3 ¢ Entd = 5] g | s floss snsellh |~
o g [arewi) % 5.4 < = TR ELL i K
< | oy || s e Lan 1| ) . o 0w | Ay | M
i [ masm | 001 iggen| I - 5 A ST [ 5
Z | B [ | | 1 3 | %_ Foasn | 00 kgema | 307 138 4 7p)
®) Q it _yeren | o fea | & [ male_ Porzs| o3 igemd |40 |00 | ST |
: S reanr | 226 “sgmea® 112 14T 3 i 8 [mm [a w0 1a [A R
< o | =T - . o IEEN RN W .1 s
g | 3 '5{_ S s 5 ey rreimilesiinntn| I MY NN N i
19 ol | s _ - i 2
S = iy e s g = g il Cally S S I i
= BT R - s | DT s s S| Y
= 28 et % 8 < ] o |- ! | R (B
R 363 % g ~ o P4 s et st i -
v D % Te o < o | 1| I " - -
o S| % | _'_‘;k?_:__ Zz T o) il . T, ! s (P
&5 =llp | I = < L M S 1= = .
- [ - ] - L Q ) Tl S ) IO [
Remark m—i-—.— — o _ i ! s =3 - ~; [ -
Reemark : IRemark : = e _ S I

Pago 5ol 8

FM-LCS-00-001:02/07/2018:Rev 03



- .
by W I I

1220 -C1 AW Production

TWOLLTA Y 2 IT (1200 R o
SCHM 1313 UNIT 1210 AMINE PRODUCT SCHM 1313 UNIT 1210 AMINE rm?ril'l"t‘lecr
53700 [ 04 (1600 [ 2000 item Unit 000 [ 9400 16:00] 20:00
w1 |me_ [N [BEAe e R R B Y
Tar a4y led ey nain | sy % (a4 j(e
s fae by Rad bag | f P06 | 037 vygen o505 |94 o | |
LA T D E T Sl iz | 2634 o159 [ “’_"‘
i == reizn | s gadnier e a4
B clees e '_?_ I Y [ POz i | Ak ﬁm_ 12 |30 ; 2
1 THEEIRCTN mens | m o (FEre ey
: h&i %a@?lﬁ:‘_ miz-us | s wlm e i JE8Y do5y A g
ey 1!‘?- 4 1320 | ]| g | FR12:128 P TN RO TS 3%
s | } LI %55 B || ap am % [ |B (30
= o | B4k O |act-os| 23 w0 |esy [7s5 |02 o b 2.5
3 T | © |acua)| om sy |ams a0 | 305 B2 |9%
o) ] vy |rezor| 0m gpe jom |03t |V 24 [B5e
Z O |z | s % [ma (B | fBa [y
T | w4 % w5 |37 (89 4 |40
5 oy | s | any % lloes flers hic oy ffabt
Q Q | mzizs | wea ¢ o1 |imrs E&\ Al 4
= 1 S || s wim [age | D [ B Feet 142
'(:1' I = g | L-12-109 | > 4220 5551 | b \?S ;q; ‘&%
o — 2o | A Am ] ) a 0oL
niwors | A am |5 B & B
} e | A oAB | A ] po|B
ac arsiclay (A = oz % % | w:f, 5'2._‘2 3 L\j{o
e ] y FQiz-112 e i T i
I %:' = —: 1:\ FQ12-115 P T Ea a%\‘a';‘ il
1 e i Tz | 87 % ek |me | WY AH
i R | Tzize | 497 %~ [ma [904 | 95 |Ga in
= e E I . o | 269 % [sse [ng [T (89 |06
) - - "~ ) Fr-izi1e| 879 Ramo |0t |OMe |0 s
Remark: = ..
L— FM-LCO-007:02/07/201 B:Rev 03
i e I
- 15/8 fog By i L
< Duie s iE. Cheched : .
SCHM 1231 UNIT 1220 AW & 51 PRODUCTION SCHAT 133 Usit 1200 5 TRODUCT
Unit — . 5

144 %Vol

AN I 18 -
526 ¢ Ty 494 E%
645 pH | 1.7 a3 |639)
= W [ (W ?
8 na e (4o g{a: ?‘
124 faa (159 |1 8 X 1
= 0247 (0597 [pdo i)
: R e (i ﬂa gi‘ L
i sy by iy e
Q| “ww: jﬂHm"i
o ah 8y Loy | dﬂL
IN] B T L I A
N 5 |3 sb [
A LA LA T &
AlA |n
A Al ;
A e
1500 Usit 2500 AMMONIA WEFRIGERATION

b |77 |29 3
‘E wn ;{« i 23!3 ﬁ“
é : PUTY Boaont |l
= i i ot |on LT7] mz ‘*{?
gt =
]88 i~ Cere fee by 44y A
|~ ms |5 %6 |alo 4&;
2 as |5 4|
Hemark : Remark T T

Page30f8

FMHLCS-00-001:02/07/2018:Rev.03

m DCS Log Sheet Interlock HX Unil [T P, S—
Check by=(DCS5S) gt ] [ T T
AN Pt
Status Al : I 1
= _R fo_Aua_oos
5 6:00 @m0 — fsoe 2000
- 2 Remark
ot s o T 17 e
oreot .m0 sTor P | C I P
sl ~1 |#]
| — e )l
sl . P 8
- I
- F 1
2. A
4 ‘; | Z5) H
(gl I sl Sz
I ) 72 ra
g - B o g 1
£ L
Z . o= L (P e
T = i _;,_I
O 2 el Ul
-2 o 2w Ve J‘ - P Val
et gz s N “
e = . AL
e 1 s P et
(o772 ZErbARTICERANT —— | A1 Fd
vt o1 o0 30 i " :/ 17
[NT- 4552 N2 PURGE - i r ’ A
ST — e’ 5 Iy (A
e = gl 20 o=
- et s | |
e i L
s — L - 3 - i |-
._.. - == ; - - | T -
i Pl
P00 K b e
Loy 1790747
PR — - ]
/ Recorded by 0" T, )
B2 £ /o L E UNIT (1200 UNIT) Checked by A A
SCIIM (311 UNIT 1310 AMINE PRODUCT SCHM_1211A UNIT 1210 AMINE PRODUCT dq o
- ] Time
1tem Unit 2000 Item Unit 2680 | 04:00] B8:00 | 12:00] 16700 ] 3000 ?.9-/’?"]
FC-12-001 | 26346 pad'm [WWMA FC-12-121 | 12716 N/ | 10bon [1eqhi | TBRO
Fezie| e (18 reaziz| 10 ne'm | @ | | e Hoig |elf
A0 | 0056 - 2040 FQI2-122 Na® | |d2ee7 [menn REVRRRGNES 2710
w0 | 0 Amp [156 || oge - oo fong a0 00D el || g0,
Pz | 211" | e Rl (an re R 08 A0 el B
% PRzl | deso mmio |tevr [l ({5 [T s .
|1cizaz| 70 ¢ | v | |8 195Y 1950 | i
OB it 8 b e T P27
Ry (PO 1%
s fsar |51 56 98
Wt s Y Ry |4y
By [my B0 [0 |

1210-R1,1-2 Amonia Oxidizer

1210-R1-3 Ammonia Oxidizer

AC-12-110

=
25 |10 ‘!_,-‘-‘ 2y |20 i
LRI ENTA B U IO A

2or fage [0 04 | &% %
S EP R A S T ]

[ooasr [tonss| 3D | by eyt !
67 fon |1 |46 4 [a ‘l\§\

o4 o8 | ng |08 | 04

] pH
"y vz | 32 Mese (B¢ |t || 14| 14

oo | ARtena | o5 pm a5 | | Is &

0 e o s | ls |Wb O |0 [}

&l ts2in | on oworrlon fow |0V R el

6 vz 2 % P PO A T ]

kY wemnel @ % z |2 | A0 &o A
' \(’. reni| e e [ |95 (G0 Wny

7

L8| !

0

Remark : Remark :
[y FM-LC8-00-00 02/07/2018:Rev.03



mn_‘ﬁ{ﬁ_,
SCHM 2501 UNIT 2500 AMMONIA REFRIGERATION

UBE
Y o e e i
Recorded by /. £,

lem Unit

[RELL 57201
Letc e |

R

AMMONIA REFRIGERATION
IR Rlala s Iy
Eev

UNIT {1200 UNIT) Checked by /. o |
SCHM 1510 UNIT 2500 NO3 ANMMONIA REFRIGERATION

2520 NO.3 AMMONIA REFRIGERATION
P TR PR

Tte it
tem Uni PTT)

2 R S T T T
065 mufs .40 | 054
125 mass
2 | 137 mois | vby [ 2g (443
L) 4 e Dy fagve | sy
.0, met e %f
A = "

B o |% |9
s % [a M a‘lﬁ
T 2'.‘
] no|se |2
e L L
R TR ﬁ
15 Ngpend (135 | Lay |
3848 °C

F B2 oS
- &
g [~

i

Add
4
a
~
S

et

AcB | A A

a3
=

=>§

e
o

= ol
-

AorB
9 ez [ag (100 (T2 P30
, 009 kater2 JO87 | 007 9 g0y
| 16 kghem [1T36 | liny b

q:'h' * kgﬂcml_ '1
4 o (909 195 124
kli% T |ipst [ L hq;
Jot ] 5o |10 ;It
=09 | | v Ty ‘z
: -4 | bem | boo 4
1238 1] tan | ooy 'i, oL
HIRME | 1245 M \ZE) -
LEasm = L 1%
Remark : = r

Parcbof §

R\ 7L = "
SCHM 1530 UNIT 2500 NO.4 AMMONIA REFRIGERATION

[
iasa0s | 1 e (15 U5 |49V
VI2§307 | 1% mews  (\qy |\ |14

| vizssn | & mes |me || 477]40

&
s
=

e
S52

=y

B

2530 NO.4 AMMONIA REFRIGERATION
::,;zar“ Tel< ;< 3344 2

Ttom Unit ———-T—L—Lq’—ﬂ& I
T2531| 5 ec 585 LAy =4 1=
_Vi25305 |ogetamms f10n | 0.5 i 1? -

FM-LCS-00-001:02/0772014:Rav 03

[8/c/ o
DG Chomical htad P Catgenny Uintes
Recorded by Tt / .
1 hocked / J

Unit 4500 WG Treatment

F45-001 | 19260 w1
Fods0 | Lis
PHsooe | 174 'm0

5008 | 154wl
o BV R4
45001 | 1425 giiemn”

FIREME [ 1379 kgpen
st | s ¢
145001 | 216 Amp
| Trested | a5
Toarod | 312 ¢
T am %
a0y e ¢
PI45022 | 081 pgpem’

PLas023 sgfies’
P03 | 1180 hytem
P00 | 336 igne’
e -~
Joasmn| w2 adm

ooan | 33 sl
H‘ﬂ‘m 189 _ Ralo.
ORI A 205 wghom'
Lt B
Ts002 | 262 ¢
Ti4s-008 | 290 °c

oo ]
PHSE | 589 meH,O
Remark ;. Remark :

Page 7 of8

FM-LCE-00-007:02/07/2018:Rav.03

uBc
YT ! URE Cnmirate et Aahi Cramrg Lot
Recorded by J. )

2500 Ammonia Refrigeration

1 UNT Checked b . —
SCHM 2502 Unit -1500 AMMONIA REFRIGERATION
Item Unit me___ re—
1 T 18:00 |
T EﬁﬁMLm
s ":__
74_"c
T
-1
s

e
==
l é ﬂn'na'ne; on"_‘

=3
-
-
B

§
e
=

Xvr25981] 29.66_um
YVI25051| 2841 um [

XVis08a| 2937 um
Y0 202

2500 Ammonia Refrigeration

L2305 | 001 um

i
=

VIBRA. - AXIAL DISP, Usit 2500 AMMONIA REFRIGERATION

LI | 041 um

XVIasasl| 1092 um
Y2508 2873 um
AVI25034) 1397 um
YWise05¢| 1305 um

H2504 | 019 um

2500-E4

2510 NO.2 AMMONIA REFRIGERATION

2510 NO.2 AMMONIA REFRIGERATION

dhebe JA1G B 2025084 | 35 um
Remark : ix Remark :
]
Pagzdof FM-| CA-DN-ON1-N2NT/N 1 Cme A1
e B
i

by Lok P

pate 548 DCs AMINE UN Checked by . =

_SCHM 2500 Unit 2500 AMMONIA REFRIGERATION SCHM 3511 Unit-NO.I AMMONIA REFRIGERATION

Item Unit L

5200 | 65:00 [ 10:00 | 14:60 | 16:00 ] 3300 |
PC25-12| 18 kgfemz | | .

152 kgllem2
=

P25125 | 32 kglom2
PL25-26 | 184 kglem2
m2szE|
TI25124 | 8643 °C
(25125 | 596
T2s6 | w89 v

Lovasa| 197 %
Foi25m | 020 kyemz
31001 | A AB
3100 |" A AB

!
a'

rk:

Page 5 of 8

FM-LC-00-001:02/07/2018:Rev.03



(3] =]
DCS Lag Shent Interlock HX Unlt Unit. . 1201
et WprioCaan ] o HY, | 'ﬂwhgﬁ A |

Op mﬂéﬂ" DCS LOG SHEET AMI #
SCiia 1312 UNTT 1310 AMINE PRODUCT et A =]
T J Al =
TR T = RS
x 8 n!:w e 1800 0
T ] T ¥
S et i 4 o e
2731 N N —— I 2 B ) e .
s 14 1) | W ISR
i s R v p? = =
T — . L N e e
g1 .{.'l._ et m el i I 2 I ==s
2 Iy 1 P 2 i 4 . =
2 3 - - E e B Sk
S} e Ao o ——— oo oo i
o |F w | bt e i o 1 s 1t 1 ) -——
= 2 e YT E T B (AT g
ok 1271 il 13 ) e 2 (0 .
¥ ok = R S R R
2 Q en2 |- A . 1N 074 N 532 2=
<L 1 O — - ) 7 2 L S i =l
& = few D el il M IR
S S| v B e— A e e
& . ——————— A Pl Sz
o = s S ) 7 N - [ =
e | 20— o M ) = e —oe
o ] G N, 2 G 1 1
o _;l__g_ e | )4 5 [
B g T e = S ! N e 7
pet = -— ) D st
38 g U ! B . _
e . st aamtey Y IS MW O =
- S o [ e ) [0 ) | S
page 208 FNHLC9-00-001:D27/2018:Rav 03 : | i ]

e —

uUBE
e
usBe

g, I

1220 -C1 AW Production

P EMFLCS-00-001:0210772018:Rev.03
—————
FM-L(B-M)-CG‘:OZM‘D!HW:RM 03

Pagc Lol 8
I



e 2205 b

mmmm;mom =
o 50 | ema] 700 14io0] 1800 | 32:00
o [VAS [18 -.
L S T 8
i A M
B | ey 1192

S pead (7T
Wy 17
'?{%; 1‘;‘; ':i?!..
|5t M0l (99
& T!m.j%i
aﬁ'\' w7
(EISH PET 7Y
Teis |\se |04

E5 AN
O

LR

=

2520 NO.3 AMMONIA REFRIGERATION

Uit Time
02:00 | 06:00 | 10:00 | 14:00 18:00 | 22:00
BT e | f ol e el e
ofs mma_ 843002 1er (09 gy PROT
128 e | Lserdtagg (1 | VR [V f
ior_mm oy eser b | han LI £4
T man [0 fun 0T (B0 135 195
e | e fene B35 {100 64,
o | Se |50 la | %‘ ;i
o o e A B B X4
€ fa || S LS 34 |
R o = ‘.\.m'{f_
C LW - o Lo

s s | A0 &

Page § of §
(2o
mmﬂﬁw— Eﬁ!éﬁm &ﬂ[m:

SCHM 2530 UNIT 2530 NO4 AMMONIA REFRIGERATION

|

2530 NO.4 AMMONIA REFRIGERATION

Unit 4500 WG Treatment

FM-LCO-D0-L01:02/0772018:Rav.03

e —

BE

"3%,\_ L Crmais =) Pubic Compeny ik

Recorded by , I,

Checked / 4

SCHM 4500 Usit -WASTE GAS TREATMENT

4

1
i A
Tao |1o oy
(g fs [0
e lugh y T
wolpa, V0l
A

s {fu-s e
353.8 Bg

u :

e n‘:! i '%

v

, B

u!
1

L gt

1.2

:
|
|
;
il

Paze Tof 8

FM-LCE-00-001:02/0772018:Rev.03

IE—

9500 Ammonia Refrigeration

9500 Ammonia Refrigeration

EElA

Pagc4 ol 3

Zz
=
G
=1
23]
o]
2
=
o
=
4
=]
=
=
<
~
]
4
=
&

2510 NO.2 AMMONIA REFRIGERATION
— : : —

200 UNIT)_Checkad b
sSCHUM :snu.u«mmmma

Prce 5 of 8

£M-LCO-00-001:02/07/2018:Rev.03

e ——



i i T phbg L AMINE
oo/

1210-C1 Nd Column

1210-C2 DS Column

Page2of8

Date. DB/10/01 D

Hem

SCHM 1221 UNIT 1230 AW & 51 PRODUCTION

FMH.C9-00-001:02/07/2016:Rav.03

Checked by

Unit

1220 -C1 AW Production

1220 -C2 Si Column

1220-C2 Si
Column

Fl-l2-208_
FC-12-120

153

Y
9

B

'L!\;
|

Page3og

FM-LCO-D0-001:02/07/2018:Rev.03

2.8

b
5

<

[
T

!ai‘k%\lx

T

USE DCS Log Sheet Interlock HX Unlt [T T -
ks s
e W | m |
Aprove by: (SM) h"
S All: [ ] Jos
DatefShii: S D 0p A Jogf D
™ 06:00 a8:q0 e I!jlll 200 T
7
|| < i < s
) v_| v e L =
‘{ =0 IV S| 7 (I 1 . s
B =Y S S — F |
I Y 2 2 ~1
[ i -~
v | | | w ~
™ v P -~ |
i o SO == P2 I .
- = P I 4
| et | v
% -
7 1!
il 7|
- .. 7
2 4
v =T

EAP——
eS8
Yo/ d
- oy L.
Recorded by R
Operate pate 04710733 GS 12 Checked T
SCHM 1211 UNIT 1210 AMINE PRODUCT SCIM 1211A UNIT 1210 AMINE FRODUCT
Item Unit Tisia Ttem
06:80 | 04:00 | 085:00 | 12:00 | 16:00 20:00
Bk [y |38 [RE7aS] o [ soid: e
O3y T seen (RS | e iy 2
0.0% [y 0.094] 0,004 cocty

1210-R1,1-2 Amonia Oxidizer

oAb
B5E|

s S

=
=1

sty e
.E_gi

[Fl=2

-
o

o

1210-R1-3 Ammonia Oxidizer

n'.n‘.n‘i

L

5 |ﬂ
L e
=..9-l';.n e

‘e
F

Pagelof3

FM-LCO-00-001:0207/2018:Rev.03



uBeE
use o = —
¥ r o L] R by . .
R b L 1 LT i
0lp/\o/mi 4 dpeotebte ' — . DCSLOGSHEET AMIN
Date 221 D HEET 1. Chocked el ] R — SCHM 2500 Usit -2500 AMMONIA REFRIGERATION SCHM 3302 Unit -2580 AMMONIA REFRIGERATION
| SCHM 2570 UNIT 2500 NOI AMMONIA REFRIGERATION Unit L e Ttem Unit ': i e
ol Blloso LN B N S A - . -

L2500

P25 (a0 wy
L2 | 125 mm
es = ol]

ricas301|
ZasI0
oz

Et'&lﬁzimi

£
T
N

9
2500 Ammonia Refrigeration

2500 Ammonia Refrigeration

AMMONIA REFRIGERATION

2520 NO.3 AMMONIA REFRIGERATION
=T

Paged of 8 FM-LC3-00-001:02/07/2018:Rev.03
Page6of@ FM-LCO-00-001:0207/2018:Rev, 03

o UBE
uBe R.W,d,,,by\’w/ Y

Recorded by Wﬂm . e Date. 018/ 10739 HEET NIT Checked by I :
ate Date OB/ 0/R id = i SCHM 2560 Unit -2500 AMMONIA REFRIGERATION SCHM 3511 Uniz -NO.2 AMMONIA REFRIGERATION
T At i Chiecked "R ok 2500 i

SCHM 1530 UNIT 2500 NO4 AMMONIA REFRIGERATION T Item Unit
[T =

iotal B

-]

2500-E4

T
113 flie.
|
Wil

:
S N
N &
o K E‘: 4 @)
S B 2 : 3
< — | |© & 5
Z [ - = i 2 o
@] = =] N = <
= r A fog | = %
§ i aazg| | s N
3 [ =1 |7 1o 2 sk —1-1= ==
e 4 ot~ ) sl =1 —A—f-- -
S al 6| z rel S I i (g 5 sy
& 5 s_'%&’- g DA S 1 Py ) |
] ] i B U ) o .- -

PageSof § FM-LCS-00-001:02/07/20158:Rev.03
Page 70l 8 FM-LCI-00-001:02/07/2018:Rev.03



Mm DCS Log Sheet Interiock HX Unit M UB#ses 12005 mensenraarnce
3 Check by DCSSS) 3 Ihvichsie ] e ET
m“_ ummmn"—i‘E Aprove by: (SM) W‘ m _w I
ik F\\/I'L //”'7_ - by J 4 St AN £ B B V| ¥ % ) I
s e e Datcrshin: ~a- i R
SCIIM 1213 UNIT 1210 AMINE FRODUCT SCHM 1213 UNIT 1210 AMINE PRODUCT i alia] i
Ttem Unlt e Toumo] P 0 Item Unit e me___ == = Remart i e i .
Ti-ie | TRA ac Mo J3bd [7es Tz-20 | 09 e La-tfad et [ Pt e <
THzil2 ] s e hog kap 9.0 ST IETT G-I r2) T BT PP pai Lo L1 I 2 I ~
Tz | 45 % Fad F83 s TR0 | 027 sgnem |o U fo 2t 0009 | .gns |00 I ) P T 7 ol -
TERA4 | 52 ¢ A=k |=b.& By F34 ["5S5 |-5-) RNT | 2624 o] gos |19 RIF [1ace)y. [ el B P 7 7 X T
Al203] - g el =T | e | 189 g | Mo | 1134l | : [r i/ P TR el =1 17 . 120 I 4
Al=12:104] = ppm == === _ FO114| 418 MM [€-UF PRV E&i_ } AT-1201 E 12101 STOR Ll ol I 4 & | /"__' AR e —
Al-12-105| 822 pH T o o B LA L A5 | T MM (S-S5 0 [raspnens Lol < = o —;
Fl-12-106 | s | 1os alm | wn fimn Vg oo pvtoang B ] 4 = = WA P4 N
E Fi-12-107 E 2128 wm |50 | 500 | 5o [T, TS e ot | - ¥ | Pl
5 | B |z [ a9 amp [ 1 | 5 g::'::wml'm = < £ Y] Fd =
S || O [Acizios| 23 pH |-y Boag |2 [ SRR B T P T VA T 4 7 NG
&) L] fort-an S TE L fod | 7 F 7 e —
O | AC2:007) 0 mv  {fe q 1| 345 | o 1w AV TG IVIY et 7 7
g |reaie] t |Pei207| 08 e’ |oFY loubg o {7y | e pr——— — <~ = 7 - — ./_._/ e
4 :1:11"'0 A | Tz | s :c pEk G KL fprrra woe spasT et | 54 Z s 7
— N_-,Z-,.,s TR HETE R S o 7l pramapamon = =2 A T 7 T = 3
5 z e | mmzizs | oy % 024 103.9] 1060 | i s = - 2 == 7 ra
| U110 LI) T-12-128 | 1081 ¢ 1ovt|Wof 2 (030 2501 25001510 et == 1 7 > -~
S |mozns < | Az Vol L ey BT fromaiae et = 1% 7 7
ISR — | uiz09 o - =
— T N e v s
1-12-102 — 1210- P4 T-2511 2510 AEFIGERANT Panc) ~ | ] v 7
aier: 12105 posiense. =] Ed I 7 <
n-n 210:P7 orr- 50230 runc = V = o -
RN HC-12-101 - as03 asvo TS rod P2 o | 7
LC-12-105 FizZ —f——t—|~ _ ] S| oY
LC-12-106 s e 3 i
T12-24 st — - = L |
= ] TH-12-126 =i
S _ T-12-127
FY-12-114 4 -
Remark : Remark : I - i
: = | = B e
Page2o0f 8 FM-LCS-00-001:0207/2018:Rev.03
1
Mmmmm
Fi J.
a /12 [ ' by
o, WA : ET AMINE Chioeked by ... ;. — a /e
SCHM 1231 UNIT_1230 AW & S1 PRODUCTION SCHM 1222 Unit_1200 Si_ PRODUCT Dt e NTT (1200
- ) s = __.—Unit e —— _ﬂ“ ~ — SCHM 1311 UNIT 1218 AMINE PRODUCT SCHM 1211A UNIT 1210 AMINE PRODUCT
i I Tims_
T2zl | 220 valm A0 | 184 %val _ 1o Ll \tem Unit o0 [pa:00] 0800 | 12:00] 16:00 | 26:00
TR AL 1 vl PC-az-108 FC-12-121 | 12716 Nem'h |uﬁmt_zfgﬂ fes THA%| T
oL | 132 "‘{Lm g 12308 | s2€ ¢ FC-12:102 FC12-122 | 1390 N N "&; e | 10
o |Foza0| 89 Mm AC-12204| 64€ pH_ [ Fri2-01 [CEIED] === v TV, ?‘“\fa_’i_"m‘h B
O [muam| s um B ez | & wm_|sov 11-12-101 Friz-iz1 | 0098 - o I 2
o [iam| om ke’ S [zl os % Lo 3y | OIS mi2i04 s [me |20t
3 |pem| » % FCi2206| 192 Mm M.l s |2 O | ;o 5 [mn P feat
TC-220| 35 e ot | Fy-12206 | was Ratis |& g o, o[ TC12-102 N [Toiznz = ot il
o € ) ’ Bt 3 8 3. Tt
2 [ Teiroes | >3000_rom Azan | 3 Mm 243 2 [ B |rzima
Ay [t | >3000 wm  jeoe) | AP taM ot SR o] | o e {41 o %= e e =]
Trizae | 314 °c O |Leiz205 | 7000 mm (e o) TH12-104 o] 1A,
B 2205 | 13 g Q AC-i2203| 1188 g/l |Wga T12-105 (@] 5
o [Fenan) us wm o [T | w42 At .g THI2:106 <
FY-12-204 | 073 Ratio g HC-12201 [ €1 % by (X7 | S | Tz F=R ey
8 Tonass| 6 wmm Nluen | 4 am |0 [ 10T S Iwnam
v |Ac-12201] 914 e e SLL 122003 | A _AB [ |_Tt-12-109 = [TETRTT)
o [acim| Sx A Ly (e wmir | A AB |y Ity s 5
g LI-12-204 | >3000 mm et Gorc DAY [B1MY | P46 N5t 12208 | A _amB [ = N ez |
S Do |Ta am [ [ I T L mer | A A B in | - Nl
IeTe | A AB [ - [ L. SCIM 2500 Unit -2500 AMMONIA = —
20Ps | e AT | B to| Bl 58| Ustt__ [ 308 | 06:00 P ~
Tumre | A as |y |9 | ] ED | = S
Tiz206 | 337 ¢ A1~ 91 51 'm || ,/ — =
Lo-220 | 3000 mm  petrd] BoC (5] - M — i N e S
SCHM 1222 Unit 100 Si PRODUCT 12 T a3l T T T Y, s o el 1
@ Item Unit b 024 keffem2 | & V] HC1h| 6 % lo [{T et
= 00:00 | 04:00 BO.L M3H -~ | HC-12-105| 0 % [ 2N HV-12-110
8 E [ | w7 wm_|ng3| 0y 2 3 BTV HC- 2106168 % NdiNs [aral]
g & [rouae| ra xesathia [ha2 V5% Thof L) % ¢ 4> | Rizi0) |50 whe [0 (2o
SOl rcnan | 253 kNmmidiac |34 WA a (e | Hh >420 mm Rol| s P | 5 wae | M98 | ¥
Mazaot| 02 kedemz | O.vx| xUHO5L |0 5L (006 |G0F 5 % sHL Friziis| 0 Raio |peylad
Remark T Remark : o = — Remark : B Remark : . [
FM-LCS-00-001:02/07/2018:Rev.03
FIRH-LCB-00-001:02/07/2018:Rev. 03

Page3 of 8
Pags | of 8



AMMONIA REFRIGERATION

o A1 P

SCHM 2503 UNIT 2500 AMMONIA REFRIGERATION

use
a5

by
1 [ T R —
SCHM 2520 UNIT 2500 NO3 AMMONIA REFRIGERATION

pC25021 | 17-18 kellom2
3080 MM
25212 | 818 _°C

ftem Unit Htem Unit G308 [og08] To0 | 1400 1808 ] =2
pEsesraof LeL7 et | 12 Tasat| #1 t 4% Ly Rs
MC2E1| 16-17 keflom2 VI-25205 | 065 mowis [V -Lm 1w
7125200 | 9 % VRRENE | 125 mess |G )
1025200 [165171 A V125207 | 137 mmis  |4-tee | L
vias202 | 46 mmis (el igﬁ-
] 4 e | Lo i
| s e |3 82
u_c i) x
&}
T
&

PI-25-202 145150 kgflem2
o« |
PI-25-302 j14.5-13 0 kgl
PI-$-00 J12.9-14.6kgfom2 |11

5

LC-25-025

L1-25-022 -}0  mm

LC-25-023| 630 mm

| aiom |ssies m | |00 kepem |00 §

PIC25203 | 176 hglond.

Ficas| - T ketom2

Ty 274 kglem2

LC25-024 13 gtien2

TS s ¢ |
s <

2520 NO.3 AMMONIA REFRIGERATION
]

03|55 _igon2 | S
Bl |ms W |

Loz 02
Flraea
FC-25-002 |

T80T
TI-25-058
| prasaal | 731 on

2500-K1-P1 5

L=t .
200K Tojuasy - | =
250072 | AR AB A N
jpoere | AP AB L L L

L125021
LC25-024 | -

2500 Ammonia Refrigeration
2500 Ammonia Refrigeration

FI-25-024 | 35357 N’MII-H

FEig ! i —
ra i FI-25-025 | 35820 NMH | 22 3
p Remark Garculate 1210-65 | 1028 et 7125054 | 025 um
— — Remark = Remark : T — — s
£5-00-001:02107720° 81
Tseeft e e Pagec4 of § FM-LCS-00-001:02/0772018:Aev, 023
=y e S e U -
e B L0 U "’ ‘ . alnm s Y
s T e 1200 UNIT),_Checsd by . ‘.
SCHM 2500 Usit <2500 AMMONIA REFRIGERATION SCHM 2511 Unit -NO.2 AMMONIA REFRIGERATION
Item N 5 me___
b e e t t ]
25 Tem BT [SEB8] 160 1484 [ 15:60 [ 35:00] el MR w@ﬁﬂﬂﬁ.ﬂ
VI-25-305 | E jreasaai | 13 wgled | 1oy = 1.5
B [visss| 13 & T | | = 22 | 152 kgbom2. < .75 | 1)
O osm =3 || & [rezis] s2 swma vo|18%0
[ 2 el —
= [rvasm %
B [izsae FC-45-006 B 1| B A e kemem |
S S [ — 5 |pasiaz| 32 ot |
m [ <A il 5 - [ rrasou SCIIM 3511 Unit NO2 AMMONIA REFRIGERA 184 kgfosd
O |mial & e _2"4- P b w9 5 TI45-001 TRl et Faa =3 T 8 eer
E :n-mn L 3\*-2 L a1l g L [1:45-00)_ % Lo2se) s mm (o | € U5 |V E 25124 | 8648 °C
[ nn—m B T o | £ |momel sz e Lo, =34 ik 25125 | 396 T |
-25-301B) 48 °C L% e TC-45-004 < |Leasns ,.;;: A I Ho 1 Tiosize | 3989_°C
:g_:_c;_ :_: m..zs u/:,u £ [ resoos E = 4 | 7 E Lc2s121| 30 mm
Zo= LN b Al | S TC-45-009 T I TN 25 =
ﬁ PI25306 | 14 Aplewd | asts] [ O = o | 'i:-;’ :_i“jﬁfc-%; ‘G\_‘ii ! pOV-25-124) 197
% TH5-314 | 37-38 °C ~MAl B PI-45-023 E 16 mmis ?-I.ﬂl 3 5o D:\-ﬂl
L10-FINE AorB Y a [ o [roasam =L 3 3 X5
e R |3 (e S =iy |61
25304 | 76 karena NCow | Ry IS (ke 1800 <t |Foeson S vemm| oz s ”-'-:i;;f. AR \i"r‘t
to2530n| oa4 sggems [0 ur| 83 0% Jont [eXV | | = | rousam Z [veasia| 023 s d-ons o> |2 arkac 3
o TR0 | 172 keem2 15K A E RO L L g [Feesm % mmnﬁ_?ﬁ 5 |5
S PDI25312 = keUom2 | — P [Frass 5 (VE25-128| 375 mms %_“ i 3 8
i e g po-11-322 % freas- Al 50 c
5 ;i Tk‘z:gmz o LS « |2 sue ¢ Z
9 nesan | s < 2 s L a O
AREITTE Bs ¢ lox.g) TI-45-008 Z by
N | sPPC-303| 55 keflem2 | .54 ¢ TI-45-005 = g
orresn| 00 % |esb| 0.5y 098] 0.0 o Pis-006 Q
— . ™ 4 ]
I - —{ - —|
':' I = — *—=-— — — i — w‘: S—— pm— — ﬁ.ml‘_'_ T - — — ————]
Page 7ol 8 FM-LCO-00-001:0207/2018Rev.03 " T

Poes Sal



MANUIN V.15

fjﬁami ﬂﬁﬁaﬂu (Work Instruction)
°lumsmmgmznu Waste Gas Treatment

39! Shutdown tuvUnAKEZHULRNIDY

T-MON-222030-SECOT CPL-T222030 (2H)-1dx



UBE UBE

UBE Chemicals (Fse) Pubic Company Linked ; LIBE Chenicals (Fain) Publlc: Comgarg Uinited
WORK nraigRATIsGived Section 4504 Date: § Jsa, 2019 WORK THYRNIIREAYEY Secfion 4500 Date: 8 Jau, 2018
INSTRUCTION (Waste Gas Treatmest Section ) Page:1cf2 INSTRUCTION { Wazte Gas Treatmest Section ) Page:20of2
Doe. No. TWI-LCO45-004 Rev.mo: 01 Doc. Ko, {WI-LCH-45-004 Rev.oo: 81
1. sadwaan Production Shift Manager ﬂ’*iﬁunazatmn'rsﬁmuvmﬁ'ﬂﬁu‘i»nwg’mun Snmnee
shal¥in1s Shut down 11 Section 4500 (Waste Gas Treatment Section) Huhaldrgnaes, g lolunti® Shik Supavisor enutsodadu ol
dassdy  Tnedlummaemmiisiiesne Mifannuamundipifouazaszmims
= b
Wi ol iindsmniiato nmm-mnmmuwmy 6.  TijdReu _
61 o3 Shatdowa uuuﬂmﬂﬁﬂﬁu‘ﬁummmumuﬁ‘r‘ 2
2 veus® P 62 A5 Shutdown umuqm‘iﬂfz’ﬂﬁu‘ﬁmnunaﬁu\{
wmtnauwutﬁuqnu'lumulgmawﬂmnnq)ﬂm\a-mu 1200 yoru Fe14Tuns St AN
down 52110 Thon1s Sha down FniraalugBuileuisoontdiu 2 mnfe av S Y A\ ;/_:

dovn unnAuasiuugniEy 71 QL-QAS-00-004

3. sy _ \\; S ' 8. renm
Tnit 1200 mfwh AR Hydroxylamite 31  dodinlunt Shot duwn@;d‘o‘u 450@ uoylnd
Shmt down -o@sqnmunrsniﬂ 82  FoUfjiRlums Seut gum”su:m 4500 UL A@L

_;'>1,u, 83 nmmwm:mqmg; W
a. qﬂmﬂomiﬁmﬁ\w~ )
41 Qﬂmmﬂum&gmmwmmm WI-0S-01-009
42  P&IDYI my}m UaEITIETU AR
a3 bzusla-Aland

44 Inydonw

e o
5. Hiuasey
. o a da X X 41 1
Ficid Operator SHudaveusuifanuiinuinfiRmmane
DCS Operalor Fufnysuluntseuqunseuaishan 19ms Shut down
dhihleagafsauazinoasy
Shift Supzrvisor AIRUIBZATINTALNITTIINLYDS Ficld 4oy DCS Operator

3 ;4 a X .
i’lumnoauﬁhﬂajmmaq'nmommuhs:mn\mﬁ Shaot
down

Prirtted by Korbua Kettet on 30/05/2562 11:00 (Effextive Date : 08/01/2562) Prirted by Korbua Kettet on 30/05/2562 11:00 (Effective Date : 08/01/2562)




NANUIN V.16

1PNANININTINABVYTZANTMNVBITZUUAIURNMANLHY

(4140-C6)

— —
T-MON-222030-SECOT CPL-T222030 (2H)-1dx



pirts by i, Do, |

2 4140E3_Condition

5 TG41424
6 Te41427
|4140-E4 : 2

1 |EQUIPMENT Status

4 4M40E4 Congion

{4140-E6: 5

1 EQUIPMENT Slatus

2 |fa4raas

3 [TG41437

4 Tg414s0

5 |4140E6_Condlilon

6 |Te41439 -
l4140-65 .
1 EQUIPMENT Slatus

2 To4ramn

3 TG40

4 TG41421

&  4140E5_Condition

& TG41420 -

[I40-ET

1 ECUIPMENT St

8  LT41452

9 4140C6_Condition

[4140-P10A |

| .
1 EQUIFMENT Status

2 |auorion Conton | Mot

41402108 -

1 _-tﬂmi'oin Neal

2 EGUPMENT Staus sy
I |

2 1aavas c
3 TG4t4m

W E Wl b

|_.. ..m\maslcnnuuliqﬂ " 1
c __ 40-70 | 9/20/2022 9:14:40 PM "N zinﬂn.
c 24-28 L
c | s W07 VA1 PM T
c 24-26 912012022 10:43:05 PM
9/20/2022 9:14:58 PM
| 04-02 | si202022 10:4340 P84

35-60 _ENQNONN 10:43:44 PM

_ 9/20/2022 9:14:56 PM

12012022 9:16:38 PM

c 25-4 2012022 10:44:02 PM
M . 200 - 500 i /2012022 10:47:53 PM
In |.ﬂo¢| Tﬂmc\NoMn 10:47:56 _uz.__. i 1
- 1 4 = —]
912012022 9:16:40 PM
-Io .I.oc._—. g&ﬂ_oxea PM .
912012022 9:17:05 PM
|n n.m.>|.ry§:§m;~_v; ]
c 25-4  (6/20/2022 10:50:13 PM
c 25-4  iB/2012022 10:50:17 PM 1
| 812012022 p:“SI,uz_. N |
= e “Bnﬂﬂ 104895 P8 |
12012022 8:17:1 PM |
% “ 300 - 450 ng 10:44:58 PM

1

3 PO4t4BEA H_ﬁrﬁ

_ 9/20/2022 9:18:42 PM

| eonoon ema2 on

8/20/2022 9:18:13 PM

005-02  AEAMIOET 10:45:20 PM

9/20/2022 9:18:20 PM

9/20/2022 9:10:28 PM

a .3.._._.8- | e

151 SOLUTION to 1200 UNIT

1 EQUPMENT Staks

kgfom2 _ 420-450

912012022 9:18:32 PM | *Ef} on Standby*

9/20/2022 8:10:45 PM

B/20/2022 9:20:26 PM

2 Franase . I myH 0107 | WEOROIE 10:45:52 PM
.1m .Ma..z..ﬂ ] L] Is. |o:..v /2072022 ‘H@mo uﬂ w.mn!uﬂ..s.s. B
___-...P.‘__m” . . |
1 .-.AL_LS. - 0.1-02 _ 9/20/2022 9:20:06 vi.mii- _
- 4 1 i
2 _mREmll 9/20/2022 B:20:08 PM _
3 "_.__S__.».ni‘! 8/20/2022 9:20:08 PM *
._-n&e..ﬂc_n
1 __:_..93.01.‘! |I“l | 9/20/2022 9:20:21 PM _ .
1RSI} BN ——— —
2 WmmL_Lm_ H kg/om2 50- 150 GROROE? 104R1A _.._Z_
Amp - Egnv‘% . B
i % B/20/2022 Pno.nmn 1ﬂ_ i
xlEﬂEN o i .ENENONN 9:20:28 PM .-s Reading*

3 4140E7 Condition
|CONC 4140-V5 : «

1 EQUIPKENT Stetus

3 ECUIPMENT Stalvs

4 4M0PSH Condedn
H:s..nxn-

1 ATd148)
1 2 .B..:B

3 PG41452

4  PDG41453

5 PDG-41-454

6 LO4tast

7 EQUIPMENT St

1 EOQUIPMENT St

2 LT4tam

3 4140V3_Conetson

4140.P3 - ¢

Novrml

.|i|| .|1. - ———
2 TG41453 .. [ 9-15 |B/20/2022 10:42:39 1,3_

| 1
— 9/20/2022 8:17:19 PM

9/20/2022 9:17:32 PM |

/2012022 9:18:20 PM | *EE on Standby”

8/20/2022 8:18:08 PM

_ 9/20/2022 9:18:10 PM

|0z 10ean2 M

I
8/20/2022 9:168:38 PM

27 AT41408 | 8-15 | B/202022 10:47:27 PM!
3 AT41405-TEMP [ WGT2 1AT:34 PM|
. 4 _).41._..: 1-4 -nu&.nu.o;#:_.l T
5 s B s
l4r80-paa
1 EQUIPMENT Siatus Dy 912012022 9:17:56 PM
2 ,19..—-...&.- hglem? 30-44 | REHIZD 104218 PM
|m 414520 >=_v| Im,m.a — 1|1|i|..
i 4 .2§ _ 912012022 9:47:57 PM
_ba_ao....hnm“ .
1 PGAYAsE0 L] _.Ee._n_ 25-4 Tsosszu_mﬁovzmﬁn!.g
2 e O | e -

8120/2022 10:44:53 PM

9/20/2022 8:18:51 PM
I

91202022 B:18:57 PM

i Bf20/2022 9:16:45 PM

| 8/20/2022 9:18:41 PM
| 1

_ _ 8/20/2022 9:20:42 PM

BRI 104542 P

|
_ 9/20/2022 9:20:43 PM

smemonmﬁg!v; _
-

— . Y [— }

2 poaan H kglem2 _ 005-02 "Sugﬁ_pga_z__

3 A " Amp | .. _Eﬂﬂiaﬂ_— _
..a FlA = = I$ 1T JMEM:E&;

5 _3.._.8 H kglem2 . 150-450  1B/20/2022 10:49:09 P _
ﬂ 4140P3_Candition | Homat | 912012022 9:20:59 PM __

== 1 " 8 ‘

4140V to 4140-V3 -

1 ECUIPMENT St £|. _ aﬁenﬁumm.;nvz_
.]u ! M 1407 o H - _ 25.4 smemcﬁwu.”_unz_ N
“.A._.AOI’S-“ 1 iy . . =

1 4140V Candhlon n 912012022 9:21:30 PM
.”.-_-.—”.H o i |‘ U|m.m.>|..w\_no\nonn 10:51:23 PM i - S i
I 3 mﬂ..‘-ﬁzuul.l | 2 | 912012022 8:21:31 PM
lananpd o N

1 414024 Condeon W2 G242 PN

N|1 PG41413 ) kg/ocm2 150 - 450 | B20/2022 10:51:00 PM
i 3 .-_.:L:Mw ) >=_|v. 31-36 MMENGNN 8:21:54 _vZ. = N I

4 .vﬂ i ) % | 3 .wlm .ENQNSN 9:21:48 v_s: . } |

5 a4t kglem2 ..ﬂelnﬂ rsﬁno“nsnmriﬂ; |
.a]moﬂfua“.i| [ I 8/20/2022 9:21:48 v;u . 1
[4140V2 ;¢
ﬁ 1 ANAVZ Condion I |

|
9/20/2022 9:22:0T PM



_ 2 W_.._.L._Leu l % _ 02-04
_ 3 mn.-'..mlxae..._.. thar _
“h_g #
1 4340-P2 Oonibson o
2 .«mh.k: [+ 180 - 230
k} ._vDL_an
4 ._IIE . Amp 180-230 |
5  EOUPMENT Stahs Ouay
6 Pzia 03-06
. 7 _.ﬁ.- H00 50- ﬂon
AL AT
. 1 4141 Condsan Horms
. 2 ._._._.IE - % 50-60
i 3 ,moc_vzmz._. wﬁleﬁ g o _ N

_SQNSN 10:51:38 PM|
_ 8/20/2022 9:22:07 PM 4

|
| 82012022 8:22:38 PM

1 1
o022z 105154 Pi

_én:_»_ 0.05-0.1 _Emsnﬁnsuuwﬁvz_

0/20/2022 9:22:19 PM _

|
8/20/2022 9:22:23 PM _

|
|
_.
[aan0n Es..:_

8/20/2022 9:22:40 PM |

WRAMEIZZ 10:62:53 PM |

| 8/20/2022 B:22:41 PM

_ 5 &140C1_Coraton

14140-C2:
_ 1 EGUIPMENT Stann
e
|

3 PG41409

PG41-410

_ 4 414002 Condson
14140-C4 :

1 EQUIPMENT Status
'. n...
i u.;
M POAIA1E

PG41411

PG41-430

POA1414

6 4140Ce_Condddn
7 DAMPERS03
|

14140-C3 .

l4140-P1: -
1 414071 _Cosditon i -!Htl | _ 012012022 8:22:50 P14 | 1 414083 Conton
2 .mmxi& an .ea-w. _ _' 21 I 2 ..n_PaI_.__ ]
3 141401 b Amp DRO0IT 10521 FM ] 3  PG41416
» P1-A - s 912012022 9:23:00 PM 4 muﬁ:g._.w!l
ml._.n.:.s| H kglom2 . nn..m__ _g_aﬁ,ﬁ-!. (A40-C5 :
6  EQUIPMENT Status Dty 8/20/2022 8:22:57 PM m 1 PGA1L1G
[4140C1: 1 . .N|Ha_.£n i
1 EOUSPMENT Sune Doy _ 8/20/2022 9:23:18 PM _ M .H_k” o
2 .E;Is . H c _ a0 | . _ A EQUIFMENT Status
3 .vD&—LaN G ety . _ m.ﬂMENONN 9:23:23 1,;. ..Z:ﬂ-wn__:n. [ |m H_§0||ﬂ.¢l‘§ N
4 ...?:...a_ '] mmHg _ I /2012022 8:23:26 PM _fzua_é. (414084 .
1 414084 Consson Mormat 0/20/2022 8:25:35 PM
qﬂroﬂm . N 3J| 7 8/20/2022 9:25:56 _uz.r
i
3 414084 1w mg | ; 3 _
4 .Mmsiwm - ] ] 1 Hs Eyﬁ» mw.:v ﬁ.zi#..a_,__..|
ﬁwmzm..ﬂ o ] Hodb | 0-48 ] “esun o".nm"m.. PM == -
6 ma.-.im.: S vty ._ 8/20/2022 8:25:30 PM _
|LOCAL PANEL AT41408 : *
1 HEATED-AT41408 Ii ™me c 0-165 .—gnﬁ 1023 PM)
2 EQUIPMENT Status o _ _ 8/20/2022 8:26:18 PM _
.m|o~$1:8 . ,H vl _ 00200 |91202072 1035:30 PM|
4 AT-41408 “ ppm I wggoi_
{STEAM HEADER : .
1 EQUIPMENT Status Dty 072012022 9:26:27 PM _
u. ,mm.:.ﬂ_ ny Igfem E_EM. 1._ ]
_ 3 ._vm.._.%_. n3 ke mE»oEn 10:25:00 _im
. 4 .Mvm&_.sa mu Mglem _ "5988 _ﬂuw_-_!.m.
|COOLING WATER: '
1 m.p_.:.%_ uu..l pH _ "-ag 107628 PM|
2 PG41-00CWR . 22 AR _ _Eeaan 3»-,32.
i 3 .105?:@ CWs H hg/om2 [ 6-14 MBE\NONN 10:24:24 EZM -
4 .mg_.eﬁza.n!l Gy | asenenmunﬂx_lv:. ]
|4160-P1A:
1 ECUIPMENT Btatis Oty | 012012022 B:26:67 PM "
2 ..ru.m._—ud>ln|°=.—=._u= l |I N |..m|»n$~cmn 9:28:58 PM [ N o a T
k] .Bk%; An kg/em2 _ SSB..- _nu?s._:_.

14160918 : 1

=15

{33

i

672012022 9:23:10 PM |

| 012012022 0:23:41 Pt |

*No Reading®

6/20/2022 6:23:62 PM _-z_- Readng*

| 912072022 9:23:42 PM _

| 8/20/2022 9:24:08 PM |

8/20/2022 8:24:22 PM |*Na Roading*

_-SBnuSM!uI‘:__

8/20/2022 10:55:15 PM |

_ 9/20/2022 9:24:28 PM "No Reading*

_ 8/20/2022 8:24:10 PM

% 6/20/2022 8:24:13PM |

9/20/2022 9:24:46 PM

B/20/2022 8:24:53 PM _.Ze Resding”

| B/20/2022 B:24:47 PM

| GRNT2 G502 PM|

[Fomes 012012022 8:25:16 PM | Na Roading®

giom2 | | 0o 10,5810 o0 |
| |
_ 9/20/2022 8:25:13 PM

| 0/20/2022 8:25:13 PM



MANUIN V.17

RiBM AN UM HYATZUUMIHANINI WA

——
T-MON-222030-SECOT CPL-T222030 (2H)-Idx



SCHM 4114 UNIT-4120 SULPHUR FURNACE Page 1 of 1

e SCHMATI4UNTA120SULPHURFURNACE el seew]

CLOSE@ REQUIRE SULPHUR LOAD

SO2-CONCENTRATION  REQUIRE PROCESS AIR m

581 T 390 _ sP [ 14.00 sP| 4865115 | FIXEDVALUE ATOMIZING AIR
[ PROCEES: > PV I 1587 l 650 |

17-Jan-17 07:17:31 CStn06-1 CONSOLE STATION 6-1 COMMS U 00 Station Failure FAILED
Date: 17-Jan-17 Time: 15:20:46 Alarm: Alarm Server: CPLESTO06 Station: 41 Logon: CStn06-1

PV

F3114Nmh |

F1a-/1C\Pragram Filac\Hanavure NFvnesrian PKQ Miant Alhctrarf\d114 UTMI T caTuraa=N HerRila=N & TcrRarnrd=1 L HTcrFisl 1177017



SCHM 4100 UNIT - 4100 SO2 GENERATION

~ SCHM 4100 UNIT- 4100 SO2 GENERATION

MOLTEN SULPHUR
< £150-F1
i

SEQ MODE

1
I
i
1l

|———

4110-P1

—-5)

1

4110-Vs

4110-P4

FUEL OIL

8A41201A

ABURNER IGNITE
Baat2018
ABURNER IGNITE

A BURNER GDES QUT

ABURNER GOES OUT

L["_

=8

4120-F1

I
H
l ¥ i
i
|
t
i
1
i

Tizi0_|pees [ 7209 joesic |
32 SRw7

TR |eece |[Mz08 Joect | .
35 33

1
i i i
e i =
B ATM P i O_Hg?h W
Sl S
HE
.
Koz "E ;:‘ % H J 4140-C1
. 412081 —

[Tz Joxe L

__0.00 4201
[ 11213 Jdeoo [ TiZ2i8 Jdenc —
- 3080 i 3020
[TRi8 Jese [T210 Jose -
. 3130 3180 | HOSTERM
—-jzame —ﬂ,&ﬂ' degc
; 30.60 3‘5.;!!
[[T1216_Jesae {11221 |cegc

3020 3120
| F217 Joege [ TI222 fege
'_ 070 "31.00 -

' — |_H203 joEGC . MNE S

[CTz07 Ivesc | [7202 Joesc 283 =
B gz

DIESEL OIL

PANEL

I

. 4150-F1

)

Pt

4110-P2 4150-P7

17-Jan-17 07:17:31 CSn06-1 CONSOLE STATION 6-1 COMMS U 00 Station Failure FAILED
Date: 17-Jan-17 Time: 15:20:32 Alarm: Alarm Server. CPLESTO06 Station: 41 Logon: CStn06-1

fila-/ICA\Pramram Filac\Hansvuwsl i Fvnarian PR QO ant A hotracrtf 4100 bt P crTrma=N S HerRile=N 2 ITcrR anard=1 RrHerRialdA=

!

Page 1 of 1

1179017



NANUIN V.18

HAUAIUANAIZANIAUTHTUTZULAIVANMNZOU (4140-C6)

— —
T-MON-222030-SECOT CPL-T222030 (ZH)-Idx



Printed by @

INSTRUCTION|

UBE

UBE Chemicals (R=t) Public Company Usked

WORK mavyamssiavestiiongn Date : 16 May 2037

Sulphuric Acid Ual¢ Page:1 of 18

Due. No. : WI-BAS-10-007

Rov. o : 01

gothivaad

iodhugfionisd i MEISYQANTIAUNT 03 (Shud Dawn) dmTuniuniin Sulphuric Acid
Unit #31ug19 Normat Shut Nown U Eergency Shut Dova ¥ Conditien 403 Plant Riidist
Notarudu unslonady suienaniquonnfinuonniunis

‘e,

v s
ANy

veuwammhunsounqy  ns mﬁmuuﬁmy.l.:{day (Normal  Slul Dowr) 8%

g (Energency Shut Down) f"'h _:{'.i

< -
adannn 'ﬁ“w‘
Unit Y Munmlﬂnﬁmw
Seetlon dusinigitity ﬂﬁuu wudn
Stort up nnduﬁmhwmuaunﬁn
Nowmal Ogeralion i = n}ﬁuﬂnﬁwuumh

lnschindorloffadti="
a1 1:uun1hmx_uf|_|_',sulﬁlw Disttibition Cosgol Sysreas

Fvitnesy
5.1 Shift Menager& Shift Supevisnr
52 winmnlsediminng sA&wLe

FihlgiRam

Twuniszdhmmdinedol§Iadeatintuns Sha-Dovn Pt i shueDown thaladhy 3
s unmguoiniy ShutDown udnznrdorofiun v 13 vlonan minad muandna
13  1HYeE Run Plant 015 Shut-Down 1.3 nadt Ao “Normot 1ot Shu-Dow, Normud Cobs.

Shui-Dawn, Emergency Shul Dywn'

Korbus Kettek on 30/11/2560 11:25
i
UBE Chewicals {Rsia) Public Conpany Ueisd
WORK mangannRnvaamiundn Date : 16 May 2017
INSTRUCTION| Yulphurlc Add Unit Pago:3 of 18

Doc. No. 1 WI-SA9-10-007

Rev.umo: 01

6.2

@ sunhY Acid Cirelatian smaiing Towar fnfiudotyl 1siadT92 Clovlata #1y By-Tasy
Line Vo4 Asid Couter rioTnynqanigiues Aci Wgaganhidesiild Wdlashh
Couling Water Y03 Acid Coeles I10% Product Coaler

@ foafmmmemavenigngadiai fusace '[milmﬂ]n Dorapers Wis Hand Valve
e 5 AnihAodunndosduly nmr&’\nunﬂgnaﬂiﬂdumuﬁﬂﬂ Fuimaes 104

wmidull
(@  Steam dlndintéozunnimingond 1 waco muﬂ;ﬁmnwl}uma Fecd thidh Steam Do
Tau Mamat wya Supply 311 Boiter Teed wm Fl;u fufili sieann Oram Woanonda
unzdla Valve Blow Down #3u n“uﬂnmuk Vaive Y84 Lipe Steam 130000 10 Suppes

Heater (4420 m) wazlla vaive TV: 1\&;&?\7 78 dt 1INz Dmin 197 Stemo

Nooral Calil fibut-Down
[0] ‘Mﬁ'!lﬂu'lnﬂnnuhmm Sadusinsinmaouond Y System wanid s zos
iihuag gl s 4 vo2 e annsrdi Dew point vo1lonaa Sulplusic T

S sh:.&wm tamt wineniafadithifoniwisl 14 (Porge) s 50, Uaz
56, &2t Hol m)__:iiij'ﬁﬁmtn Sysom 10Un

@ dilnusdouslean Mainenonce 11 Rew Sulphur Pil (4140-V5) 021928015 Flan wishi
Molten Sulghur 30410 Raw Sulghur Pt ¥ nunmefifuns Shut-Davn

@ oufilidiniunm Shot-Duwa 55630 MM

13 ¥Nb 9 A Plent load (87 Geed Rute) Thun176n Molien Sulphuss Feed 18 Dry Air Feed

v Sulphur Buesce (4120-F13 whvuidiiaa SO, Gos Heahl U-1200 nwdsdky
Tlant Loed

ionR Fesd Rato Y04 Sulphur 14 #3 Statss 184 No 50, 7 Olowm Load ufia lifngnds

50, Gur T U-1200 dlploaiums Suying # Air Blower 4140-8L

Suiminnvinacs.s0, s 1 Unin 200 WolgiA

Printed by : karbua ketrer on 30/11/2560 11:25

UuBE

UDE Cheicals (Auka) Public Company Uslted

WORK msnyanIxfnvoami wnEn Pate ; 16 May 2017
INSTRUCTION Sulphuric Acld Unlt Page:2 of 18
Doc. No. : WI-SA9-10-007 Rev. oo : 01

6.1

(9 “Nomat flut Shot-Devn® Hon1s Sh-Down AafnrransumuMinedoimy Shai-Down
[Anazareamndu 1

“Nonnal Cold ShutDowo (fiun1s St-Down Wuszopemunidsfonihimg Puge
$0,/50, Gas U Cool Down Equipasont 410 Gas (Duet) Wt Plant

(& “Brwrgeucy ShutDown” w:ngaununnmlnnlq;rqm&lmi" R
Taanaviievos Openior Tins 87 Blaot nglumn Hﬁunu 1

Funoritums sbuDows unzdan sl « 1n(g3(

{4

\s.ligl -Down Tuuansnadl 8uenain

Chact li~4-1 A }
\
‘Natnul lat Shut-Saws “"
$rezfn i Shu-Down silus 2-3 9u ﬁlﬁ}l?’#ﬂl\}unmh Mormal Hot Shut-Down, 1agn1s
Restart  Plane  oxnsed1Idd ", g3 daustmfodingl il W

suiphur TaohiRoandguihliny q\laﬁha 1a q mﬁ‘ldumnu'li'uehluwnoum'i “Stant-Up

énnnu.nnhuua ﬁumn Aomangs Sulphue Pecd W Sulphur Eumece (4120-F1) Tan

1598 Block Vatve 199 Sulphur Bumer nazin Valve Fv-201 u1Sanyn Sulphur Bumer
Peed Pump (4110-P3)

@ ilvan Usbumed Suphur Thinownnts Spray 1idvos Suphur Gun wmam@nagiu
Fuenace, U Alr Blowsr (4140-81) Run WoWnninsxty Unbumed Sulpbur fiagn
wihmlaumuatouhTauge Cooling Air Bouster (4120 B1) Uas Air Blower (4140-B1)

@ TR Vaive AV-0IB, AV-4078 unt av-404 i Line 1) Do Water iy pump

Tanks (4140-V1, V2, V3) wnsTafy Line Avid fithumfuzznin pump Tonk, Produst

Acid Storage Tank I13¥ Oluem Storage Tsnk (4140-Y), V2. V3, ¥4, V5, VG, V7)

Printed by : korbua kettet on 30/11/2560 11:35

UBE

UBE Chericals {Rsta) Publc Cunpany Linked

WORK nymyanisHEavoaninEn Pate : 16 May 2017
INSTRUCTION, Solphuric Acld Unit Tagssd of 18
Doc. No, s WL-SA9-10-007 Rov, 00 : 01

@ ifle pertor Uit 1200 Bugtimsvengams$u SO, Gos il Opecator v
Sulphaic Acid Uit /156 9 An Moltoo Solphur W8 Ai Peed Tilouliagasinis
askgail1fufanon o Ik Damper No. 6 (4120-22 Qutlet) W6t Damper
No, 18 {Gconontizer &1 30-E6 Ouller) SURA nmm surge A 4140°81)

® e m;lﬁ\i‘ﬁnmfu»mnfuﬂ’u Unit lm Opacatoc Aoadnoila Conwral
Valve B 1404 $i Colum Hio usc&u}i\n iy eareis I 44081 Siirge
K e Tlni% 3Bl ,'{

@ ol Dumper No. & uas 14 ﬂa{lw-: Triuda Unia 1300 Oporatar iuila
Valve fmarfives slcmrﬁn )5 Colun anll

dnfuduaousns 2 hinmoa !q-d (PInat Lond Down) sstlfiFdounduiy

=

Fhinoy Plunt Loal-Up
) wun Sulphur Fecd W sdnﬁé:{q;ﬁ\‘m (412091 WnHR Sulphue Burver Peed Puoip
(A11D-P3 A/H)

b

HanHgA Stlplm\_tdjjﬁiﬂ'lml purge 1'16) 50, 10s SO, Gas YHASIN Sysren
Tavyroul¥ A &Mr’:wqws; 19z Couling Air Boaster (4120-B1) Run #o'hidn
Urzwm a0 \nﬁuiﬂmqa Hiower 112

I Vatemays imb AV407D, AV-404 vileTlniu Lige ¥ Demin Woter § Feed W)
Pump Tank (1401, 4140-v2, alag-v3) unenistiadie Line Acia fiwomit
senha Pump Tank, Product Acld Storage Tank 11z Oleum Storage Tank #10

e

whnis burge Faw S0, Utz SO, DONBIN Catalyst V09 Canvener (4130-R1) Tawl Hot

4

Duy Aie 01 i Ful Oit
Huoouo tuses fade b
(®  00A Sulphur Bumee Gun 990 1§21d Fuel Oil Burner 1H
G onalAo Brind weilaAln Dapeei 1 il
D I Domper iz Biind Aol
- Damper W Outlel 483 Wasie Ueat Boiley 8]
- Damper WH Oullet VO Sleam Suppot hearer (5,6

Printed by : korbua kettet on 30/11/2560 11:25



UuBeE

UBE Chewmbcala R=a) Pubfic Conpany Usdad

WORK nisnyamanBnvoambnEn Date : 16 May 2007
INSTRUCTTON, Sulpbuvic Acld Golt Page:s of (8
Doc.fa : WESAS-10-007 Rev.no: 01
Demper N1 Outlel VN Stact-Up Heater {n
+ Dampec 114 Qullot v83 1 Egonoiizee (12
«  Damper 1Y Lhuilcl vm 4° Bconomizer Ay
+ Damgor W4 Line Dry Air 1 Converer %7}
+ Blauk (Blind) 464 Line Air Ductify me C)}
i 110 Dumper 168 Blind 40 it
Wind Tiomradn Suucup tes @

Dampec 0z Blind 3113 Cuitbh w0 Rtaup teater (19, C)

Blind 904 Ilne Ait St oarer ®)
= IWind o1 Lina ny-l;u'ia'ﬁ;'i.'amw (L)
mmpwnwo-;g{ Begnontiz )
Jug D
I Yy 4
10 T Block Valve:tnlLine Sieam 1000911 Sicam Supper henter (Valve 8

a:;i‘umtm-mr 1]

i3
140813 1% Cooling Air Booster (412081 1idaya T Fuel

(©

FICR-401_ 12,500 N’

FIR 02____ 7,050 Nm'h
n1syaTrlvea Fuet i) Bume: Wghi Paragraph 13
{"Rafractory Dey-Oul and Cleaning Waste Heat Aoiler Sysvicm)
W) MI1eE Cicetale Acid (0207 uidaTHyes Acid 403 Tower sl

4140-¥L (Drying Tower)_ B, S04 Wit

41402 (1" Alrsorpﬁou Tower)__ S0, 764w

melﬁ'ﬁﬁmwmwuwa At mdrani] ol Suart Air Blower UGURRT

Prnted by : korbua keltet on 30/11/2560 11:25

UBE

UBE Chamicals (Asia} Public Cnepany Usted

WORK mangamaninuesniinia Date: 16 May 2017
INSTRUCTION| Sulpheric Acid Unit Page:7 of 18
|_Duc. No, : WI-SA9-10-0117 Rev.no: 01

HO * Absorption Tower (4140-C2) HE IAT Pump Taske (4140-V2) A1
Circutate Acid #11 4140-C2 st wawitloariadom 26.4% Oleum Tng LE
Putip Teak (4140-Y1), Acid Leve) und JAT Puamp Tank ﬂ'JUf]lﬂﬂumi Feed
Oloum 1IN 4140-VG 514 Line Sved Acid 1110 00i)
(&) WA g Dusesper ntssSrons et e Moo tnwmh‘\ Stert-up Tloater (4130
1) sz so0°C Tnasnidl TR-30 B,
M) mannfinee Hot Dy Alr hm\nﬁ&&ﬁqﬁn Dansper 1308000 Sstup
Mester (419-E7) (Bampte Mo, m g{‘hﬂnﬁm\ainnm(\ #l Bed w04
Couverer Uszaine 450°C
1 "5 Purge f1W SO, i‘? }lif“l}rf Air Arsgmsehasifiosonsedih
nlnm-itmnn‘iun'[hﬂk' Woee 50, Tan Senpling Nomle vou
converier {4130+ mim- Fanging naveumehidoidiaducn 24 dalus

) nisnn r\n@b “QH Flot Dry Air WR19511075 Cool Dowa R Dry Aur

63 Fmarpenoy Shut-flew

) Quilings.
daaga O ¢ T -1

mqmn'lﬁlnn Eniergency Shut-Down enihumreanuAndniedinoiiaiia

W17 15U Utifitios Fallure w30 na'lnasia 4 unaffdnmdnd g Spars Part @i Faibme
T ung Failwe 149 Fwsowsnnanuiivi 4 18AezntnaoTl

0 Fimeing TR Inlask
sgnniians shueDown unz il Sesduaomaiame:Tunyn air Blowe
(LD BI), Wasiity Air Dlower (4140-1) vgn 22¥i11 Caoling ir Booster (4120-B1),
Swighur Butner Feod Pump (4110-03 A vigalaldoemZmufuflonds Demi Water 11 Pup
ok ungEnsiviibl intertock s Tvip sl

35AUI 114 Stoam Drum 103 Wasie Heat Boilse (4120-50) Low
™ ) E
AcivOleum Cireutwiion Purgp i IRA TR T

Printed by : korbua kettet on 30/11/25A0 11:25

UBE

UBE Chemicals (Asfal Publc Cnnpany Usked

WORK nsHgAmsHaRvDaHdaunin Date : 16 May 2017
NS TRGL TN Sulphuric Add Unlt Page: 6 of 16
Doe No. : WI-SA9-10-007 Rev, mo : 01

D Gin 965 wi 1,50, Mgl 1AT Punp Tank @140-v2) Tine Tank
41a0v Wi TooM Pump 4140-6 S0 99T Feod 264% Olucm
€N Tack 4140-V6 04 Tank 1AT Puinp Tank (4140-v2) ywnasiald Lova
AR

0 Levet 404 Tan 41401 Tagl§ Pamg -l'l\u-mumnnnn‘lﬂm #1407
W Leval v vask 4140-v 1 vimind Q&wnmmm 234 s Fred (hue
winTeak  A140-VE Ui 'innﬂrwm ittt ease i

@ TaefrWAsuing woiad [‘»]-l’qlnsyﬂvw nvsestifin Lovel v Tank

4oV nne tm-\rnmﬁ

Product Acid Storage Tank [ “ptteNT_
Olewn Stovage Tank ’Tfl I‘DWI _________ 3N 65%
Ml bever T ufu‘ud'nyuﬂmm-h 264% Oleum vrynioy ik
mw{'u'luo'mm‘tl(n'&hﬂu 548 wm% K80, Tu DT Pump Tank (4140-V1)
ud’ 1\1udlm|'!.(ﬁa T’nk A140-V7 Awm Acid S5 Normal Cold Shat-
Down 'Iv!pﬂ ngl-n-' Alsznoy

0] uﬂ\ﬂaua'miﬁ\]"‘an 1} VoauAdE Towet WhE Punip Tank i yidatl
n m Former (4140-C1) 1tz DU Punip Taak (4140-V1) 017 Circulale Acid

il Dryiog Tower ndnsmiloa oilumisiitoy vy Air W19uny

Purging (Acid MLFLUNS Circulation nasasinamadud 98,5 wse) n1ugu
amfuduany Acid T DT Vump Tank K¢ AICA4DI NAS Acid Level
WU TAY LICAOL, 98.5% Acid 11t Tifins Tank 4140-v7

W 2™ Abserption Townr (4140-C1) hnt 2AT Fump Taok {4140-v3) 15
Cueutete Acld thu 2% Absnrtion Tower vteioaoavy Absorb e
50, Faldmoudntosiigmldvoosrmisunl  converter  usgndiams
Purging $3u Hot (s, AT duyn 1 Acid A Ta AC-104 s Level
Ay Tay LICA-407

Printed by : korbua kettet on 30/11/2560 11:25

UBE

URE Chemcals (A=) Pubfic Campany LUnted

WORK, mangAnYINARvoIUNEN Date : 16 May 2017
INSTRUCTION Sulphuric Acid Usit Pago: 8 of 18
F)o:. Ne. : WI-SA5-10-007 Rev.no: 0L

Diugrain Y0720 Taterloek Wiy FIO 1-4-3

@)

5.’,'

(

€]

szinfilu Desrearor (4120-¥2) Low

BPW Pump (4120-P1 A Ha% B) nqa‘hlw‘a 2 Pump

doyana mietlock 930 U-1200

AR N WO4TFUD Ais Blawer (4140-B1) 153

Trip 4101; Boiler Water Low Level ﬂsmnmm'g}

TRnksgiraeinnzn il 'If'g q\lipm Taudofudams Coneal vIn
L1ea~12 i inadlodeiu ity Hr\{"ﬂo
wunafli Top 4101 ¥ ﬂlﬂl&hl.um sownauidosssiniily Sream Drum
Low s dvzz iﬁllhl‘ll’lt:\ﬂ"'lli-ﬁlm 13 La-s11 vetadiyny Tl shuDowa
Ade Blowee (4110-B1) f: :\—,
‘Irip 4102, 4103, 4104, ﬂ??,rHN. &lermclrc\llauon Puinp Shut-Dowie

1 Acid Cirenlatian h‘nm- 14011, 4140:02 140-P3, 4140-P5) Win Ol
Circnation Puang (1|i(dr§i:lcmnﬂl Shut-Down T3] 52101 Torertock vxdadiyyan
T Lovel c«,n‘@ Vil
4034, I\r«izﬂi.\hos LY-07, LV-409. AV-101A, AV-401B, AV-4024, AV12B,
AV, ,w-m Av-105) titudhun s mgaly Demi Feed @1 Pump Tank wmengnna

1 Steam Drnn ynninifaufiuhl

Jves WE Acid Strengh Control Yulves melhl @401, Ly-

mnﬁmm‘m Pump Tank LAZVINNTT Shut Dawn Y04 Pump AN 1 sfggni
"I Shul-Daven Alr Blower (4140-B1) R4

Trip $120; Low Water Leval In the Dearcabor (4120-V2)

Taudnfndany Contol 31 LIC-sL W sRoadedosiutild prw fhaudh
Dearcatur (4120-v2) monTofouiinty i xiip 4120 yhaw e veid Alaem
idunrtoulosziud W Deceaor (3120V2) Low unzdizzinhdnahasoutedsi
set 14 La-s01 wntadiygyai Shur-Ouwa Air Blower (1140-11)

Taip 4121, Slog of Both BEW Pumps (A140-P1 A7)

Taotlnfloz Run Purap 4120-71-8 (WurusiomadTdd) maedh Diccintge Presswce
W01 Pump (911 £A509) i set 14, Pump N120-P1-A (VUSIY Steain Turbine

Printed by : korbue kettet on 30/11/2560 11:25



UBE

UBE Chemicals (s} Pubilc Company Linkad

WORK

INSTRUCTION Sulphurle Actd Unit Page:9 of 18

nanganinSaveminn Date : 16 May 2017

Doc Ne. : WI-9A9-10-007 Rey. no ¢ 01

3

AZOPLATE) 9% Run SunaTaosaTuRidodae Keep Pressuro 13 Disthenge Y03
pumg W8ANIT0 Fecd BEW 11 Stesrn Drum b Waste Heat Bolter (4120-81) 1mting
astertsn €1 Pup 51 2 nyalundouri, Aie Blower @4140-D1) fiow shurDown A1
Trip 1204, 1209; Inteelock Signal From Unit-1200

Air Blower (4140-D1) 9 Shut-Down 11 # qdnﬁﬁql\'._&j;_\_l,mm A0IYIN Unit 1200
Talp 4107 1. 031 of Air Blower Unil (1140-B1) S
nwlu Sysiein 493 Air Blower ($140-B1) 'ng{{\w{}lo’m Tuthine (4140-B1-T)) 193 b
3u Satedock ViffofTeamunawifiowsihan Yndon. Twbine Spesd U0 221
Jmﬁunﬂaﬂnﬁudnﬁ Abe Blower (mugtlie Afa Blower Tusbine) ¥ SbutDown t031av

0 PAAZ2ELI0N muwamm;tay!;hlwnonﬂu! ﬂmmfwn-l anr Valt A
D]

gam

M) VIA-S0AIH

il ;uw« Cheor UBTINBYNOR Torbine fistind

V) SASH: nT w5104 Turbins Amind (nwitaseugaiinl)

Tunald uie Mlower (4140-81) Shur-Down Ty Uies s mming nftew, Ao
wwadonelfdimtleadu

W W1 Sulphue Aumes Feed Pamp (4110-P3-a78) ugalaidaeds o

@ dinhinilet Ceoling Air Buoster (4120 B1) ngnTlndasT

©  Tuns@ihiigs veeheating Fumace oif it valve 04 Buel O Tk
:
@ iled1 Vatve 157 Densi Water 1 Peed h Pump “Lack sfrvunilanda

Printed hy : korbua kaltet on 30/11/2560 11:25

UBE

UBE Chesicals (Rrdal Publi: Company Unk=d

WORK nsnyAMIHEAYaMIKER Date : 16 May 2017
INSTRUCTION Sulphoric Arid Unit Page: 11 of 18
Dos. No. : WI-SA9-10-007 Rev. oo : 01

2,

ifhdudiuomll plant shutDown, wasilan¥h Air Blower (4140-81) vsdudan

Siean. Nurbine 24 N2y Shut-Dovm A90 w1rzuY Materlock Tuns @by, di#

mfdoro

@ WA Duraper, Coatvel Valye Jine Haed t'mhnl Valve AiTi Line Hot Gas 42
Livie Air 11 Blant iodfoadiahibfe mmm\wnnqnw‘ﬂm\l Systen Tay
WHAGRAUETINY IR (Natural Draft) s 5
Darper Huaku hifusdinin Ru P

(1) JugDampec
) Dy-Pass Damper o3 1"

(4i30-E2) ﬁ
() Dumpee 0 L ﬁﬂ

1G5 Flow s Qine SR Fan0
) Ui Block Valve (B"«Mlk.éoal W0Y Line Stean {8-53241003-D1-H) m\nnum
Stcam Supjiet I-m!qnﬁl\'l-E.’l Wotloti i Steam gnihinuonnymitu T
ua:aﬂum:ﬁmm}:ﬁm Weluaou Kz-bmn Plant fow unsTiinaing
Frossure w.s«m 7 2G-519 199 pa-s20 nuquu Lino Stewn §a0A1 Tanod
W pu@n 1 Line giusuifanTs Blow oonil Salery Valvo pSV-s2L,
i wm.n} 43 WD Valve Blow OFT(VDF 505) ilbz21110 Pressure oon
Caoling Wetee Faitues
Uoaling Weter Failure rurzofuna W languingusn giive 1 Cootsog Plamvanyin
AdhiOleuns Coulor {331 Taug# fadieator v T
TIA-02 Acid Cooler B4 Dryinyg Tower (4140-C1)
TIAL2 Acid Cooler 921 I” Absorption Tewer (4140-C2)
TIA-$31 Avid Cuoler %03 2" Absorplion Tawer (41411 C3)
TIAI4 Olewn Cootur 403 Qleun Tower (4140-C4)
TLA-33 Acid Cooler ¥83 SO, Serublicr (414-¢5)
0181 Cueling Water Failuye H739% Shut-Down Plane tﬂumnqquﬂuaa Acid $
Cirentato {11 Tower 9298 Tuns@HihY shotDown Plave msursuituasowd

Printed by : korbua kettet on 30/11/2560 11:25

uBcE

LIEE Clramicals (Aak) Pubile Company Linded

manganinBavesmliuniin Date : 16 May 2037
NSYRUCHU" Sulpbaric Ackil Unit Page: 10 of 18
Dee. No, : WI-SA9-16-007 Rev. no : 91

{e) DA Block Valve (87 VAN 505) Y03 Line Stemn (0-532-41003-DI1-H) 'Villllll"lﬂ
Stexm Supper heater (4120-E2) fofnad Dl steam | Jd iy
winedlumassnia Steam WA TumaY RE-Shact Plant #10

®  Ua HY-403 (Inlet Gaide Vane) 409 A Blower (4140-B1)

fudohi ey uity
N Valve MURY Level uny v»\w\@munnurﬁlhum Avid Dﬂhl
Aumsiilafams ( \'h‘)

Tt Ais Blower (4140-B1) iog s‘ahh(l‘\ﬂnyu Beedl Pump (4110-F3-A/1) Teip Ty

shosminrzdusf il Steam Drom 407 \'«'nl{ Hea Boller (@120-61) fnnmlfiiam

viadoru Tl f{‘ )

@ ALEAMIANIND ar)‘f Prrp (4120-P1-A/B), 41814 Discharge
B P itz g l'@:i“ ahirnliin Vatves

() Check 11s-um|1tf§lmm fratanduhi Tau Check 010 Level Gaugo

[ORETURT ﬁ aju 71 Steam Drom Tan Fesd MW By-Pass yo9 LV-512
|unm§’d 10 1BGMIAIA Stean Diun

3 el Al nm}miawmmr Sulpboy Rurer Feed Pump (4110-P3-A/8) Trip 1

mnn‘.lqnmh;’mmkum Cireulation Putnp, \lnunmm\aé'-mﬂ'lJﬂnmnmunn

(@) AwiunT Circulation Yo 9 Towor 'lﬁy

B

noglmm n i

(%] ml Level U Acid YBIYA 4 Pump Tank

®) v:umﬂ Cooling Water 1} Acid Cuolet 41 Mump Tank # Circulation Pump wys'h)
S W imipueIns Top ludosna@uozdrenisnifludymwin WiandH

&

faunantios Re-steet Tt 13 TavUfuidn SUADINEIMS Ston-Alp UM “Srurd
Up From Hot Shuv-Down” Fl¥msnniiu Paragraph22
wadmgath vy, nis Re-Swn navoz 'Llﬁﬁi'lmm"fuanu “Stat-Up From Cold
Shut-Down Faldvasen01 3t Paragraph 2.0

(3) Emergency Shut-Down lﬁn.mn Utilitics Failure

1) Powor Failure

Printed by : karbua kettet on 30/11/2560 11:25

UBE

UBE Chamicals (Asia) Public Conpany Lmad

WORK manganHEnvoamyoNaR Date: 16 May 2017

INSTRUCTION Sulphusic Acid Uni Page: 12 of 18

{ Doc. No. 1 \WI-3A9-10-007 Rey. no: 01

W Poragreph 4.2 “Nomnal HorDoww” wasdiondludam iddmoding He-San
Plant munfurDU Ke-Start Attee Hot Shut-Down

=]

Tuseumert Air Failuro

TovdoRngamsR msinmat Ale Tailure ssernriiss Widindiwidn, vt

stuniiolkdmTy i ngifeussus Safey © (404 Plant W Wi
. T Valve Tau By-Pass vin Hand Wheet woa'? qnnt Vaive iy, usmreiinases

Shurt-Nown Plant (ffnamn Contol Valve qyﬁ ?immw Conwal Whionnnifuds

33111 Emsrgeasy ShotDown i e inity muun

WS Shut-Down '|nmﬁ-5ﬂﬁunmmt Ao “Nomal Mot ShutDuwa” $7lif

Instrueent air 183 Acld lmn.l{\f i se'hlgludunidiandoilaamil

K Fail Open 1) ond70813%u Acid Cantrol
Valve o5iln, i |.m|-:m'xq Vabie v04 Boilor ozt

w1015 Shut-Down m-uuueu Shut-Dowa), Sex Cansrallee sursmbiogn ddods

Mima! DY Bot m nﬁ‘t’fnﬁ‘luurﬂmﬁwm Air oon T 0% lednadu it

Contiol Vaive d]ﬁz‘ioyﬂnmmﬁmﬂa Wsteument Air i3 Supply ¥ #auma Re-

“Start Plant hfﬂ\\M s Resun From Nomal ot Shu-Dows” W3p “Ke-Siat From

Noamal m‘%ﬁ;i-m Ui Winsumngamgfives Punace (4120-F1) 1ms

goangiusy convmn(-uzn-m)wmnnoq'luwnfu

TFilteted V/ater Failure (FW)

Dosign 15 (490 Air Eal Cloeg

F)

B (Filered Wated) Wiwmsuihirh Quenching Liguid 1/ Gland Seal w3 Pumy
(U3 Glund Packing) 4120-P-A/B (BFW Finnp) UAE Pump A110-Pd (Condensate
mu'fmlmnma “Nomal Hut Shut-Down” Trans(et Pump) ﬁ»lli\l(ﬁ £W (i Failure i’u.
939555 Sthut-Dowa Pl 10 Shut-Sown

3.

Dremi Water Frilure

Demi Waer Wit Suihuh new (Bailer Foed Water) naeasuguamanduduung
Acid aifudh Deai Watec i Tailure: 01, Shoa Dowo AU “Narmal Hot Shat.
Down"

Printed by : korbua kettet on 30/11/2560 11:25



. . el .

UBE

UBE Chemicels (Rsh) Publc Campany Uinted

WORK manyamanBaveamliundn '[Dm : 16 May 2017
INSTRUCTION| Sulphuric Actd Unit | Page 113 of 18 .

Dac, No. : WI-SA9-10-007

| Hov.no 0t

tom138148e

kAl

6} Serivus Gas or Acid Ieakage

g . )
Tunsdifimsfa e Gus 1o Acid Abivwvionounld feahins shoe

Jiown Dlant

AT 1
VB MGUIBY Normal Hot ShutDown™ Tunsiliineg w50, 1, Bhinisdom

ol wiimfvsguon Thines Taudands
daulunsdifingnd s n Acid Cooler 18h Lins

v EE ) n . o
AtAot ox i pit W, Check nim ki

#1441 Cooling Wnter w30 Acid Cooler il

L !

Doven AMGUMIM “Nosnl Het Slat-Lxini~

% padifosdagarolg q #haes ;té[f‘

10 il amsndl 'Inqpﬂ#\.a..m sewer CM-105 neeshmsi/fy pr Whils
e udoad Ty 4700 1oy

~
Yt

R

Final Descunment g QW 2l Unip

72 Ciperation M Bulplurie sclt Uni¢ (Eng.)
>
. IR0INTIYY
Bl Tabla 1 Notmal Hot Shut Down Action
82 Table 2 Nonal Cold Shut Down Achon
6.3 Table 3 Brmrrgency Shut Davn
8.4 Tmrigency shal down Dow chan

Printed by : korbua keltat on 3071172560 11:25

Aot annnuinn
!lvcéun& Water g vanganaldom
=ik

Capiee a5 Ta0 1T 00T phi S

181600 Cheeke T0ud, i1 shuis

dloseiteody undimdiia v non

UuBeE

UBE Cheslcals (=) Publhe Conpany Ueiind
WORK ManganianBRVo DN ER Date 5 16 May 2017
INSTRUCTION] Solphurle Acld Unlt Page: 1S of 14

l Dox. No. ; WI-SA%-10-007

Rev.no: 01

m.nu.umn.diu : Table 2 Normal Hot Shut Down Action

NORMAL COLD SHUT-DOWN
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Step §0,/50, Generation Secon Absorption & Pump Tank Secllon
L | Plantu use MS (B m}_&'{* LOM
LS AoV« ot 5)
ft 2 D40VT > 6355 M)
2, | Plont load duvn Quntrol Aeid Cone.
100% ,, DFAsitCunc. 96 with
L ! DT Acid Cons. 96 with
4% $top SO, 1o LC DT Acid Cone 985 with
MS TH $110:93 srunavod A140-V6 = G%, 1140V 7 > 65%
Closo block valve LV-103
3 | Stop M feed & codling lirlbuliﬁ_ki ) 3. Stup Air Blower
3.4 Close FV-201 ) ,ﬁyﬂt“ﬂ 3.1 Siactmx ofl puing
32 Close black valvin FN30F by fcld 2 % Disc. press
33 Stop 10T B ﬁ by bies 33 Close IGY
44 Cleck unburued M§ by Hold 34 anSpeal
35 Conhandll0-P3 AB by field 35 ClawsESV
A, | Jsolate Steamn Systern 4. Lolase Pump Tank
41 Cloae valve B VAF 503 4.1 Close block vatve Jine DEM) warr 1A%
4.2 Close blow down and flash Innk systom coutol valve ﬁ'nnm
43 Slop chem, & hydmeive
44 Close block valve PY-522
45 Drain condensute
4.6 Stop BFW pump (If need)
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NORMAL DN
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1. | ¥t tomp. 103 converter bed A% 10°C

1. Stany iy,

LU Jug damper adjusting

L2 Cold by-pass adjusting

2. | Stop MS feed & Conling Air Boostar
2.1 Close FV-201 by DCS

22 Clote blovk valve FV-201 by field
2.3 Swep A110-23 Al by BCS:

25 Confinm 4110-P3 A by fickd 5

23 Clove wolet miide vanz
24 14 speed

25 Close cinergoncy op valve

A, | Jsolatc dampar iduﬂnaﬁm mfv" 3. Talate pumy

control

b lunk

3.1 Close block valve line DEM) vater iz

4
valve V3131

32 Keop oire, ¥04 cojumn

3.3 by-pesnneil cooler

4. | 1eolaro steam sysiem 4. Stund by
4.1 Closeblock valve 8 VAE 08

4.2 Close blow down and flash tunk sysiem
43 Step chem, & Hydeazine

44 Close block valve PV-522

4.5 Drain condensaie

+ | ooa Ms Gun shinamesoia 5. Staud by
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5.0 Beapty V2= v6, nd1ind1m oM vin

$2 00 Level V1 910 60% —> 45% Wiy
F.OM 10 15% —> 60%
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6. | HutDry o 4 S-1r
o R

6.1 Stact air boosler
6.2 Adjusi F1-401

Adjust FT-402

12500 Nw'h
7050 Nra'h Rl

b} [

o

6.3 Stard fuel odl firing

6.5 Cheek level vod -m;‘.ﬂp& #ee deserator 1o DI

[

@

dhugzez

6.6 Sempling comvrier i bed 1% continue 24 a07)
he.

P ;‘\J‘I:.I—' ,}ms alr blower

W62 Conrol acidt cone. Tu DT 985 wizs Iay
1 081 9N V2917 control (AV-401A)
Lavel W33 DT tanafer A8y V6 (LV-

Leval Yo V2 a0 031 910 V7 (by

temp, raise 33.3°Ch 401)

iy, TL204 500°C ,4‘ O ]

temp. Y9 Bed ) 450°C L oanual)
(& ll‘unlmlsmmpmuylg&{ ,_.:I ) (%]

Control acitl conc, TN V3 = 98.5wi%

EMI Water (AV-404)

Level 983 V3 tansfer niy V6 (LV-

7. Continue il

T | Cool down by stop firing

t blower 8 by
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211 #18uI Ran Stand by Pump

EMERGENCY SHUT-DOWN
Step S0/S0, Generallon Seetion Absorption & Pumip Tank Section
1 | Air Bltwer Tripped wnamy aflnig )
1.1 Close FY-20) by DCS 1l C‘!g‘k‘ma guide vane

12 Cluse block valve FV=201 by field

1.1 [soiate sioam system

14 Confirm 4)20-B1 slapped

1.5 Cénfirm 3110-P3 AZB spped &

L8 Closs LV-103

12 Conficrm Qi ol st dow varvde T
(BV-301 A/BY P

18 00R M9 Giun

et i
128 u‘n!im DM warer W pump tank closed
o
i C»irmaﬂmupl valvs clasod
Keepeird all colomn
1 (mport §-22
4

e
wocs :“ﬁ

Aic Blower Trippod SWNATNA Cira. puinp 404

ol tipped

Trip4102 (4140-F1 tippod)
Ttip 4103 (4140-12 wipped)
Trip 4104 (4100-P3 tripped)
Trip 4105 (4140-P4 ripped)
Trip 4106 {4140-PS tippedd)

31 dfinfemde 1

yalfiRamdo 1 unsreail
32Cbesk Level 403 Enarp Tunk ) Cire. pump

gl

1 Acid Cooler ¥84 Pump i‘mqﬂ

Sleam Drum.

Trig 4101 (LA-4)
20 fufnwde tus fud
22 Check v mlmplv;lm-w Puinp
213 Chuck Dise Peess Und BIV Pump

ol
2.5 Check NIINII4E03 Control valve LV-512
26 Check level gauge 404 steam doan
L7 Chock press Vi steam drain
28 Cherk 3171 10639910 fine BEW wio'hi
2.9 Chetk level Y03 Duiemtir

2,00 W feed BEW ITTY Invepans L3512

24 Check suetion strainer Y93 BFW Pump Tl

2 dfjiFawde 1

4

Pawes Fasluse d =

a1 Uidanmde ol :t."gt;'"
42 Close darapes 14 WoiTBafAE WY Ave
2y
43 tuport 522 110 Ren N‘ivq."»,!'o:m..u-ﬁua
ooy Lovel vorS i

4 UgdRRe 1

Step

50,50, agfufgnﬁn Sectlon
2Ll

Absorption & Pump Taok Section

CW, FW, DW, 1A fithies )}

5.0 AlFRMIRABY Nomal Hot Shut down
TndnIunt Conwrol Valve 818 ) by
snanuat (03 1A fallure)

5.1ﬂﬁ\liw-|mfunm| Noamul Hol Shat-Down
TAunaugi Conbol Valve M 7 by
manval (N3 TA faiturc)
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A 2
3 PDG-41_-510A 0
-, 0
5 |TG-41-506A 0
6 |4120-P1A Condition L NR
4120-P1B (BFW Pump B) : (8)
1 |EQUIPMENT Status Duty
2 | PG-41-503B 1
3 PDG-510B n.o8
; PG-41-504B - 48
5 TG-41-506B B 4
6 | XA-41-503B 145
7 arznete mone AT
i 8_ 4120-P1B Condi;on Narmal

<90 Shut

Do

9/20/2022 9:52:59 PM |*EQ on Standby*

4110-82 (DEODORANT Sulphur Blower) : (7) 1'

| 1 EQUIPMENT Status Duty
_ZI-P;-uz
3 4110824 53
4 | ATMVALUE 0 100
5 |DISH.TO ATM OFF
6 | DISH.TO 4150-F1 oN
7  4110-B2 Condition Normal

4110-S3 (Sulphur Dust Separator) : (2)

1 EQUIPMENT Status Duty

2 4110-53 Condition Narmal
4110-V11 (K.O. Drum) : (6)

1 | EQUIPMENT Status

KG/ICM2G
KG/CM2G _;072022 9:52:59;M ;'EQ on Standby*
i c I 9/20/2022 9:52:59 PM  *EQ on Standby*
: 9/20/2022 9:52:59 ;M -'EQ on Standby*
9/20/2022 9:53:14 PM
KGICM2G | : 9/20/2022 9:53:24 PM -
K;ICMZG .‘_9120I2022 9:53:31 PM
KG/CM2G >43 1 9/20/2022 9:53:36 PM .
—C - 0-48 9/20/2022 9:53:43 l_’M
Amp 0-195 9/20/2022 9:53:47 PM
y 9/20/2022 ;:53:1 6 PM
| 9/20/2022 9:53:18 PM
9/20/2022 9:54:09 PM
mmH20 _ -400TZOO 9/20/2022 9:54:19 PM o
Amp 9/20/2022 9:54:24 PM
degree “;012022 9:54:30 PM
o Er—
[ . 9/20/2022 9:54:37 PM
9/20/2022 9:54:42 PM .
- 9/20/2022 9:54:57-PM
9/20/2022 9:55:00 PM

9/20/2022 9:55:26 PM

2

PG41-121A
| TG41-122A
PG41-121B
TG-41-1228

4110-V11 Condition

SUMP TANK : (2)

1

2

EQUIPMENT Status

SUMP TANK-PH

4110-E1 (Sulphur Condenser) : (9)

1

9

EQUIPMENT Status
4110-E1 Condition
TG41-121A
TG-41-121B

.41 10-E1A/B Condition

PG41-123
PG-41-120

TG-41-120

VALUE 4110-21

17 mmH20
0 c
0 mmH20
0 c
Noomal
Duty
12 pH
Duty
Normai
132 c
0 c
Normal
33 i kg/lcm2
50 mmH20
140 c
7 = H

4110-81 (DEODORANT Sulphur Blower) : (4)

1

2

3

EQUIPMENT Status

PG41-106

PG41-110

4

4110-B1 Condition

Duty

=20 mmH20

01 mmH20
Normal

4110-P6 P7 (Sulphur Scrubbing Pump) : (7)

1

2

EQUIPMENT Status

PG-41-107

Duty

7 KG/ICM2G

5-14

9/20/2022 9:55:50 PM

9/20/2022 9:55:53 PM

“*No Reading*

9/20/2022 9:55:55 PM
9/20/2022 9:55:58 PM

9/20/2022 9:55:27 PM

9/20/2022 9:56:17 PM

9/20/2022 9:56:23 PM

9/20/2022 9:56:43 PM
9/20/2022 9:56:44 PM

9/20/2022 9:56:49 PM

9/20/2022 9:56:57 PM

8/20/2022 9:56:59 PM

25-4

120 - 150

5-7

9/20/2022 9:57:07 PM

9/20/2022 9:57:13 PM

9/20/2022 9:57:19 PM

9/20/2022 9:57:22 PM

9/20/2022 9:57:48 PM

9/20/2022 9:57:55 PM

9/20/2022 9:58:02 PM

9/20/2022 9:58:03 PM

9/20/2022 9:58:18 PM

9/20/2022 9:58:23 FM

*No Reading*®

*No Reading”

“No Reading*




3 PG41-108 1] KGICM2G 9/20/2022 9:58:27 PM *No Reading®

4 'PG41-109 0 KG/CM2G | 9/20/2022 9:58:29 PM  *No Reading®
5—.;G41-102_ ] 12 _mSIH : | 9/20/2022 9:58:35 PM

6 ‘4110—PG Conditian Normesl 9/20/2022 9:58:37 PM B

7 _41_10-P;(;ndiﬁm Nomal | .9/2012022 9:58:38 PM ‘ o

4110-Z1 (Sulphur Scrubber) : (5) 1'

1 |EQUIPMENT Status Duty 9/20/2022 9:58:52 PM
- 2 :;(;_41-;12_ o 20 mmH20 . 9/20/2022 9:58:59 PM
—3_:FG41-101 | ] maH : 9/20/2022 9:59:(; T
4_‘.1:-41-105__ = 42 | [o} 35-55 -;/2022 9:59:11 PM ‘

e | pH 6-8 9/20/2022 9:59:40 PM

5 4110-v8PH

CM 106 : (4)
1 | EQUIPMENT Status Duty 9/20/2022 9:59:58 PM
7“;100-P2-_M0_DE_ ] AUTO Bl _h9/20/2022 10:00:06 PM -
3 .;3;-41-002 l a6 kg/cm2 <10 9/20/2022 10:00:10 PM o
4 ;100-P2 Conditio;l - Normal o ]

9/20/2022 10:00:11 PM

Work Summary (4150) : (1)

1 Throughput rate (TP) 5000 Kg/hr |ar2012022 10:00:30 M
4150-P5A : (3)
1 EQUIPMENT Status Stand By 9/20/2022 10:01:06 PM
2_-1PG:1-711 0 kglcm2 5-15  9/20/2022 10:01:11 PM *EQ on Standby*
'. 3 .4150-P5A Congiition Normal B . ;Ezogz 1_0:00:47 PM.._ -
4150-P5B : (3)_
I 1 IEQUIPMENT Statis Stand By 9/20/2022 10:01:31 PM
; .PG-41-712 - o kgg_ ’ 5-15 “l9/20/20221o:o1:41 PM 'EQonStar;b;' :

3 '4150-P5B Condition NR 9/20/2022 10:01:41 PM |*EQ on Standby*
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Ail Ted (BOD,) iaansudedas | <2 <2 <2 <2 <2 <2 <2 <2 <2 | <2 | < < 4 20
vhsfunas lifu (Ol & Grease) laanjusenns | <3 <3 <3 <3 <3 <3 <3 <3 <3 4 <3 <3 <3 5

5 ] o & o L) 1 o Qs 1 &
wame :  ND ‘Viiﬂﬂﬁﬂ Not Detected (umuuaz"lwu ﬁ'ﬁ)ﬂﬂ’ﬂ 1.4 iadnsuaeans uazdSinaaisuviunee 1een112 UaanSunedns )
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agdwaminsigevpammiianasnumsina

madines e Aa1AN 2565 NYAIN LY 2565 54210 2565 ANAFIY
5.0 [ 12a.0. | 196.A. | 26 A.a. | 3 W.8. ION.e. |16 W.e. [ 23 W.e. (30 W.e. | 75.0. | 14 5.8. | 21 5.9. 28 5.9

QNN (Temperature) pwrusaidb | 354 | 347 | 345 | 339 | 208 | 319 | 331 | 327 | 331 | 345 | 332 | 304 | 312 40
aanuilunsa-as (pH) - 7.0 6.8 8.3 8.0 8.1 78 79 7.5 7.7 7.7 8.5 8.1 7.9 5.5-9.0
Wnaasazmednianue (ps) | feandudedns 3260 | 3,300 | 2,820 [ 1,760 | 1,068 | 1,540 | 1,032 | 720 | 1,012 | 2,120 | 2,760 | 2,860 | 3640 5,000
USinaaisuviuase (SS) Naaniunedns | <s 7 <5 7 <5 6 5 <5 10 6 <5 <5 <5 50

A1% 19@ (COD) uaanfuneans | 29 40 34 34 33 33 45 28 58 38 34 36 54 120
filTed (BOD,) uadnTudedns | <2 < <2 <2 < < <2 < 4.0 ) ) <2 < 20
¥iuuas T (Oil & Grease) ladniusiedns | <3 <3 <3 <3 <3 <3 3 <3 <3 <3 <3 <3 <3 5

H 1 = =y - 1 L) 1 o = [ I <
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ALS

Analysis / Test Report

Client ; UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

TESTING

No.0042
Lot ID: 2271913
Date Received :Jul 06, 2022
Date Reported :Jul 14, 2022
Report Number : 2340410-1

Page 1 of 1

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Lot ID: 2271913
Date Received : Jul 06, 2022
Date Reported : Jul 14, 2022
Report Number : 2340410-2

Page 10of 1

Sample Number 22719131

Sampled Date Jul 06, 2022 9:40 AM
Sample Description Wastewater
Location Effiuent (5-32-104)
Date Analysis Commenced Jul 06, 2022

Sample Number 2271913-1

Sampled Date Jul 06, 2022 9:40 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Jul 06, 2022

Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)

Condition of Sample

Analyte Unit LoD LoQ Resujt Guideline / Method Testing
{LOR) Specification Location

Water Testing

BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong

coD ma/L 1.5 5 32 <120 APHA (2017), 5220 D Rayong

Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - - 7.2 5.5-9.0 Based on APHA (2017), 4500-H Rayong

®

Temperature * Degree C - - 34.4 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180  mg/L - 5 1360 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Total Kjeldahl Nitrogen as N mg/L - 1.0 11 <100

APHA (2017), 4500-Norg (C), NH3 Rayong
(D)

Total Suspended Solids Dried at APHA (2017), 2540 D Rayong

103-105 degree C

mg/L - 5 <5 <50

Condition of Sample
(APHA, USEPA)

Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

Analyte Unit LoD LOQ Result Guideline / Method Testing
{LOR) Specification Lacation
Water Testing
Flow rate m3/h - - 120 No Stendard Flow meter Rayong
Sulfate mg/L 0.6 2 1654 No Standard Based on APHA (2017), Rayong
4500-S04(E)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Netification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found In the receiving water by nat higher than 5,000 ma/L.

Note: For Total Dissclved Solids guideline set by Environmental Impact Assessment Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Tanasit Wongsachai

Remark :
- LOD : Limit of Detection
- "<" :lower than LOQ (Limit of Q / LOR (Limit of ing)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

[V.&/pw}/m"f

Narumon Banchongkit
Supervisor
wagiruani 1-323-3-9445

Technical Management W‘
Dej Changchon
Senior Manager
waftuanil 1-323-a-9442

Approved by

The e

only for the savgie(t) as indicabed in N report. 160 part of (sl nipoet o cortificat inay be moroduced in sy Eonm withoot written consent from the
Latratory. Grous [Thalan) slioegly this regort. i ot repeoduced excest in foll

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdasng Rayong 21140 Thalland | PHONE +66 0 3304 B555 « FAX +66 0 3304 8556
ALS LABORATORY GROUP AILAND} CO. LTD. An ALS Limited Compan’

www.alsglobal.com

g AT

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factorles and industrial park set by Notification of The Ministry of Industry dated June 07, 8.E.2560 (2017).
(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already

found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Environmental Impact Assessment Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Tanasit Wongsachal

Remark :
- LOD :Limit of Detection
- "<" :Llowerthan LOQ (Limit of Quantitation) / LOR {Limit of Reparting)

Approved by

The above results are valid only for the analyzedjtested sample(s) as indicated in

N BT

this report. No part of this report or certificate may be reproduced In any form
without written consent from the Laboratary, ALS Laboratory Group (Thalland)
strangly it except In full.

Narumon Banchongkit

Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +56 0 3304 8555 { FAX +66 0 3304 8556

ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com
AIGHT SDLUTIONS Bkt SARTHER

S:\Reports\ AH_GL.rpt { 2:33PM)
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TESTING

No.0042
Lot ID: 2271916
Date Received : Jul 12, 2022
Date Reported :Jul 20, 2022
Report Number : 2340420-1

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Page 10f 1
Sample Number 2271916~1
Sampled Date Jui 12, 2022 9:50 AM
Sample Description Wastewater
Location Effiuent (5-32-104)

Date Analysis Commenced Jul 12, 2022

Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

ALS

Analysis / Test Report

Lot ID: 2271916
Date Received :Jul 12, 2022
Date Reported :Jul 20, 2022
Report Number : 2340420-2

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Page 1 of 1
Sample Number 2271916-1
Sampled Date Jul 12,2022 9:50 AM
Sampie Description Wastewater
Location Effluent (S5-32-104)

Date Analysis Commenced Jul 12, 2022

Condition of Sample Contained in one amber glass bottle and three plastic bottes, sample containers comply to pretreatment - preservation standards

(APHA, USEPA)
Analyte Unit LOD LOQ Result Guidefine / Method Testing
{LOR Specification Location
Water Testing
Flow rate m3/hr - - 92.0 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 1975 No Standard Based on APHA (2017), Rayong
4500-SO4(E)

(APHA, USEPA)
Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) Specification Location

Water Testing

BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong

cop may/L 15 5 48 <120 APHA (2017), 5220 D Rayong

Oil 8. Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - - 8.0 5.5-9.0 Based on APHA (2017), 4500-H Rayong
®)

Temperature * Degree C - - 342 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180 mg/L - 5 3780 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Total Kjeldahl Nitrogen as N mg/L - 1.0 1.4 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)

Total Suspended Solids Dried at mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

ideline : Effluent standard for fz industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and

effluent standard for factories and industrial park set by Netification of The Ministry of Industry dated June 07, B.E.2560 {2017),

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the recelving water by not higher than 5,000 ma/L.

Notfe : For Total Dissolved Solids guideline set by Environmental Impact Assessment Report of UBE Chermicals {Asia) Public Company Limited.

Sampled By ; Tanasit Wongsachai

Remark :
- LOD ; Limit of Detection
- "<" i lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * Is/are not inciuded in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

N'BWIT Approved by pﬂ-

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
waflouaud 3-323-3-9445 vnfinutaal 1-323-a-9442

Technical Management

The L= by seenplaly) o3 eficated In this regort. K st o this report or to! T in 2oy form
Labratory, ALS 5 e et In foll.

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABDRATORY GROUP {THAILAND) CO.. LTI, An ALS Limited Compan

£ : www.alsglobal.com

Guideline ; Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
efflyent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS aiready
found In the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Environmental Impact Assessment Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Tanasit Wongsachai

Remark :
= LOD : Limit of Detection
- "< :lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Thhe b iy 1 il ooy for Eampiedy) i fndicated in
U reprt. Mo pirt of this meport or certificate may b ropeoduced i atiy o
ot Thamy

Appraved by N'EWIT
the Labaratory. D

Narumon Banchengkit
e i Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO. LTD. An ALS Litmited Company

www.alsglobal.com
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Analysis / Test Report TESTING
No.0042

Lot ID: 2271917
Date Received :Jul 20, 2022
Date Reported :Jul 27, 2022
Report Number : 2340417-1

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location: Caprolactam Plant

Analysis / Test Report

Lot ID: 2271917
Date Received :Jul 20, 2022
Date Reported : Jul 27, 2022
Report Number : 2340417-2

Client : UBE Chemicals (Asia) Public Company timited
140/6 Moo 4, Tambal Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Locatfon: Caprolactam Plant

Page 1 of 1
Sample Number 2271917-1
Sampled Date Jul 20, 2022 9:30 AM
Sample Description Wastewater
Location Effluent (5-32-104}

Date Analysis Commenced Jul 20, 2022

Page1of 1
Sample Number 2271917-1
Sampled Date Jul 20, 2022 9:30 AM
Sample Description Wastewater
Location Effluent (S-32-104)

Date Analysis Commenced Jul 20, 2022

Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

Condition of Sample Contained in one amber gfass bottle and three plastic bottles, sample contalners comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LOD LOQ Result Method Testing
{LOR) Location

Water Testing

BOD (5 days at 20 Degree C) ma/t. - 2 <2 <20 APHA (2017), 5210 B Rayong

CcoD mg/L 1.5 5 50 <120 APHA (2017), 5220 D Rayong

Qil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - - 8.1 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
®

Temperature * Degree C - E 344 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180  mg/L = 5 3300 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Total Kjeldahl Nitrogen as N mg/L - 1.0 54 <100 ?P;-IA (2017), 4500-Norg (C), NH3 Rayong
D

Total Suspended Solids Dried at mg/L . 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

(APHA, USEPA)
Analyte Unit LoD LoQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr - - 109 No Stendard Flow meter Rayong
Sulfate ma/L 0.6 2 3069 No Standard Based on APHA (2017), Rayong
4500-SO4(E)

Guideline : Effluent standard for factorles, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, 8,E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envil { Impact A 1t Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Chainusorn Lertnanthakunchal
Remark :

- LOD : Limit of Detection

- "<" :lowerthan LOQ (Limitof Q jion) / LOR (Limit of

- Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

Technical Management

et e

Narumeon Banchongkit Dej Changchan
Supervisor Senior Manager
wsiflomanv 1-323-3-9445 wefivuani 2-323-a-9442

Teicaed i T report. Mo pant, of ts report te in arvy ks wilhont written consent (rom the
Labadatery. ALS Laboratery (oo (Thadand) etrengly et Ehis repest b Bt i

ADDRESS 616/10 Moo S T. Maenam Khu A. Pluakdaeng Rayang 21140 Thailand ! PHGNE +66 0 3304 8555 ' FAX +66 0 3304 8556
ALS LABDRATORY GROUP AILAND) CO. LTD. An ALS Limited Compan

www.alsglobal.com

Thes abgwe: Wy for he

Guideline : Effluent standard for factories, industrial estate and Industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissoived Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Environmental Impact Assessment Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Chainusorn Lertnanthakunchal

Remark :
- LOD : Limit of Detection
- "¢<" :Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by v, 5’1’”"}/}" U

The ab are valig oy for the e
I . rt of this regart ) il
tisreart No part o his repartr M_ﬁ:‘?‘“mv W”""; Narumon Banchongkit
strangly Supervisor

ADDRESS 616/10 Moo S T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556

= ALS LAEORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company
,'__-;1_1;;#" ;’;ﬁ www.alsglobal.com
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Analysis / Test Report TESTING
No.0042

Lot ID: 2271918

Date Received :Jul 27, 2022
Date Reported : Aug 03, 2022
Report Number : 2340413-1

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Page 1 of 1
Sample Number 2271918-1
Sampled Date Jul 27, 2022 9:52 AM
Sample Description Wastewater
Location Effluent (S-32-104)

Date Analysis Commenced Iul 27, 2022

Condition of Sample Contained in one amber glass bottle and three plastic bottes, sample containers comply to pretreatment - preservation standards

Analysis / Test Report

Lot ID: 2271918

Date Received :Jul 27, 2022
Date Reported : Aug 03, 2022
Report Number : 2340413-2

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Lecation: Caprolactam Plant

Page: 1 of 1
Sample Nomber 2271918-1
Sampled Date Jul 27, 2022 9:52 AM
Sample Dascription Wastewater
Location Effluent (5-32-104)

Date Analysis Commenced Jul 27, 2022

Condition of Sample Contained in one amber glass bottle and three plastic botties, sample containers comply to pretreatment - preservation standards

(APHA, USEFA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location

Water Testing

BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017}, 5210 B Rayong

coD mg/L 1.5 5 31 <120 APHA (2017), 5220 D Rayong

Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - - 7.8 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
®

Temperature * Degree C - - 35.7 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180  mg/L = 5 2800 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Total Kjeldahl Nitrogen as N mg/L - 1.0 1.6 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
®)

Total Suspended Solids Dried at mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

(APHA, USEPA)
Analyte Unit LOD LOQ Resuit Guideline / Method Testing
(LOR) Specification Location
Water Tesing
Flow rate m3/hr 3 - 103 No Standard Flow meter Rayong
Sulfate mg/L 0.6 2 2558 No Standard Based on APHA (2017), Raycng
4500-S04(E)

Guidefine : Effluent standard for factories, Industrial estate and industrial park set by Nedification of the Minkstry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when ged to recelving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note: For Total Dissolved Solids guideline set by Environmental Impact Assessment Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Tanasit Wongsachai

Remark :
= LOD :Limit of Detection
- "<"  :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
= Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025,
= The laboratory has been accepted as an accredited faboratory complying with the ISO/IEC 17025.

. BW'T Approved by P&M’

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
visfiouaud 1-323-3-9445 vafituaud 1-323-n-9442

Technical Management

Thet s tefolts e vestid ool for the analymdessed rample(s) 3 indicated i Uva resort, B cat of Uhis recom seorodoond b any from the
Laberadory, ALS L ¥ { 1 $ngly this nopixt 7 o - il

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABDRATORY GROUP (THAILAND) CO. LTI An ALS Uimited Company

Guideline : Effuent standard for factories, industrial estate and industrial park set by Netification of the Ministry of Natural Resource and Environment and
effluent standard for factories and Industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : Far Total Dissolved Solids guldeline set by Environmental Impact Assessment Report of UBE Chemicals (Asla) Public Company Limited.

Sampled By : Tanasit Wongsachai

Remark :
= LOD : _imit of Detection
- "<" 1 _owerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by ngwl'r

Narumon Banchongkit
Supervisor

h vale] indicated in
R regt, N md’mh-;muwmmww-mmm
WiEhot wrties mmmwmwﬁmw

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeag Rayong 21140 Thailand : PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LASORATORY GROUP (THAILAND) £O.. LTD. An ALS Limited Compan

www.alsglobal.com
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ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location: Caprolactam Plant

TESTING
No.0042
Lot ID: 2284663
Date Received : Aug 03, 2022
Date Reported : Aug 10, 2022
Report Numnber : 2369867-1

Page 10f 1

Analysis / Test Report

Lot ID: 2284663

Date Received : Aug 03, 2022
Date Reported : Aug 10, 2022
Report Number : 2369867-2

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Sample Number 2284663-1

Sampled Date Aug 03, 2022 9:30 AM
Sample Description Wastewater

Location Effluent (5-32-104)

Date Analysis Commenced Aug 03, 2022

Condition of Sample
(APHA, USEPA)

Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

Page 1 of 1
Sample Number 2284663-1
Sampled Date Aug 03, 2022 9:30 AM
Sample Description Wastewater

Location Effluent (5-32-104)
Date Analysis Commenced Aug 03, 2022

Analyte Uit LoD LOQ Result Guidefine / Method Testing
(LOR) Specification Location

Water Testing

BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong

coo magfL 15 5 22 <120 APHA (2017), 5220 D Rayong

Oil & Grease mg/fL - 3 <3 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - - 8.0 5.5-9.0 Based on APHA (2017), 4500-H Rayong
®

Temperature * Degree C - - 32.7 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180  mg/L - - 1530 1) APHA (2017), 2540 C Rayong

degree C

Total Kjeldahl Nitragen as N ma/L - 1.0 1.9 =100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)

Total Suspended Solids Dried at mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Condition of Sample Contained in one amber glass boftle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)

Analyte Unit LoD LoQ Resuit Guideline / Method Testing
(LOR) Specification Location

Water Testing

Flow rate m3/hr - - 121 No Standard Flow meter Rayong

Sulfate mg/L 0.6 2 618 No Standard Based on APHA (2017), Rayong

4500-SO4(E)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Naotification of The Ministry of Industry dated June 07, B.E.2560 (2017).
(1) Total Dissoived Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already

found in the receiving water by not higher than 5,000 ma/L.
Sampled By : Narunat thammasaro
Remark :
- LOD : Limit of Detection
- "<" :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025,
~ The laboratory has been accepted as an accredited laboratory complylng with the ISO/IEC 17025.

v -Em«}/m’f

Narumon Banchongkit
Supervisar
vuleniani 1-323-3-9445

Technical Management

Approved by

e

Dej Changchon
Seniar Manager
vindieuaad 3-323-0-9942
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ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand ! PHONE +66 0 3304 8555 ! FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND} CO., LTD. An ALS Limited Company
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Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Totaj Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Sampled By : Narunat thammasaro

Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ {Limit of Quantitation) / LOR (Limit of Reporting)

v ABAH}/MT

Approved by

— o arrarie
“""“:“'—"“"‘“"";;?"““'““"‘““:P:E‘ b‘hwr:ﬂ_-ﬂﬂ-lhm Narumon Banchongkit
srmaghy it A Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand ! PHONE +66 0 3304 8555 ¢ FAX +66 0 3304 8556
ALS LABODRATORY GROUP (THAILAND) CO. LTD. An ALS Limited Company

www.alsglobal.com
FUGHT SOLUTIONS FEGHT S ACTIER
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ALS

_ TESTING
Analysis / Test Report No.0042

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284664

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Aug 10, 2022
P/O : 4530138258 Date Reported : Aug 18, 2022
Project Name  : Environmental Monitoring Report Number : 2369862-1
Project Location: Caprolactam Plant

ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284664

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Aug 10, 2022
P/O : 4500138258 Date Reported : Aug 18, 2022
Project Name  : Environmental Monitoring Report Number : 2369862-2
Project Location: Caprolactam Piant

Fage 1of 1
Sample Number 2284664-1
Sampled Date Aug 10, 2022 9:40 AM
Sample Description Wastewater
Location Effiluent (5-32-104)
Date Analysis Commenced Aug 10, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD LogQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) ma/fL - 2 <2 <20 APHA (2017), 5210 B Rayong
cop ma/L 1.5 5 45 <120 APHA (2017), 5220 D Rayong
Oll & Greasa ma/L E 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 8.2 5,5-9.0 Based on APHA (2017), 4500-H Rayong
(8)
Temperature * Degree C - - 34,7 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  ma/L - 5 2440 <5000 (1) APHA (2017), 2540 C Rayang
degree C
Total Kjeldzht Nitrogen as N ma/L - 1,0 <1.0 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)
Total Suspended Solids Dried at ma/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : EfMuent standard for factories, industrial estate and industrial park sat by Netification of the Ministry of Natural Resource and Environment anid
effiuent standard for factories and industrial park set by Notification of The Ministry of Industry datad June 07, 8,E.2560 (2017).
i arged

Note : For Total Dissolved Solids guideline set by Envire | Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Narunat thammasaro
Remark :

- LOD : Limit of Detection

= <" :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporti 9}

- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

v -&WlT :
Technical Management Approved by -

Narumon Banchangkit Dej Changchon
Supervisor Senior Manager
watieutruii 1-323-3-9445 natieuani 1-323-a-9442
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ADDRESS 616/10 Moo 5 T, Maenam Khu A, Pluakdaeng Rayong 21140 Thalland | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO. LTD, An ALS Limited Company
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Fage 1cfl
Sample Number 2284664-1
Sampled Date Aug 10, 2022 9:40 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Aug 10, 2022
Condition of Sample Cantained In one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Anaiyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) ification Location
Water Testing
Flow rate m3/hr - - 90.0 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 1080 No Standard Based an APHA (2017), Rayong
4500-504(E)

Guideline : Effluant dard for es; industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017),

(1) Total Dissolved Sollds when discharged to recaiving water having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS already
found in the recelving water by not higher than 5,000 mg/L

Note : For Total Dissolved Solids guideline set by Envirc Impact A

Sampled By : Narunat thammasaro

Report of UBE Chemicals (Asia) Public Company Limited,

Remark :
- LOD : Limit of Detection
- <" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by N-EWIT

The } 48
s separt. No part of b vy . _’r”" Narumon Banchongkit
[ ot foll Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 ¢ EAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Uimiited Comps

www.alsglobal.com

RIGHT SOLUTIONS &WiSY SA8YHes
832521/ EMAL. S:\Repurls\_AU_GLrpt ( 3:56PH)
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TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284665

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Aug 17, 2022
P/O : 4500138258 Date Reported : Aug 24, 2022
Project Name : Environmental Monitoring Report Number : 2369855-1
Project Location: Caprolactam Plant

Analysis / Test Report

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284665

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Aug 17, 2022
P/O : 4500138258 Date Reported : Aug 24, 2022
Project Name  : Environmental Monitoring Report Number : 2369859-2
Project Location: Caprolactam Plant

Pagh 1 oF L
Sample Number 2284665-1
Sampled Date Aug 17, 2022 9:45 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Aug 17, 2022
Condition of Sample Contalned in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) ma/L - 2 <2 <20 APHA (2017), 5210 B Rayong
coD mg/L 1.5 5 41 <120 APHA (2017), 5220 D Rayong
Oil & Grease mafL - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 76 559.0 Based on APHA (2017), 4500-H  Rayong
(
Temperature * Degree C = = 35.3 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  mg/L - 5 1700 <5000 (1) APHA (2017), 2540 C Rayang
degree C
Total Kjeldaht Nitrogen as N mg/L - 1.0 41 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)
Total Suspended Solids Dried at ma/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Page 1 of 1
Sample Number 2284665-1
Sampled Date Aug 17, 2022 9:45 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Aug 17, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD L0Q Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr = - 123 No Standard Flow meter Rayong
Sulfate mg/L 0.6 2 921 No Standard Based on APHA (2017), Rayong

4500-SO4(E)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Natification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envi | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
= LOD : Limit of Detection
= "<" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included In scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

] v .Bﬁuv}/ki'f ;
Technical Management Approved by €

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
stituani 1-323-3-9445 nsfauaud 1-323-a-9442

[ The. onty st} i indicated i EvE oepoct. bk part o IS reoont ox certfiesie oy B reeriaucad i any form withaut widten cansent (rom the J
Latscrairey. ¥ (Thateed thad i ropert = pct i fall.

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140Q Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

SRR wwiw.aisglobal

AIGHT SOLUTIONS @EIGMT PAasTHER

832521/ EMAIL SriRevortst AT GL rat ¢ D:4580M)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to recefving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Sofids guideline set by Envil | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemnicals (Asia) Public Company Limited,

Remark :
- LOD  : Limit of Detection
- "<" :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

g i

Narumon Banchongkit
Supervisor

Approved by

“The above resulls are valid only far the analyzedtested sample(s) as ndicated
this report. No part of this report or certificate may be reproduced i any form
villhoul written consent fram the Laboratery. ALS Laboratory Grovp (Thatand)

swrongly port s ot rep ptin Al

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556

ALS LABORATORY GROUP (THAILAND) CO.. LTD. An ALS Limited Compan
i www.alsglobal.com

RIGHT SOLUTIONS PROMYT & AMTORIR
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_ TESTING
Analysis / Test Report No.0042

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284666

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Aug 24, 2022
P/O : 4500138258 Date Reported : Aug 31, 2022
Project Name : Environmental Monitoring Report Number : 2369854-1
Project Location: Caprolactam Plant

ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284666

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Aug 24, 2022
P/O : 4500138258 Date Reported : Aug 31, 2022
Project Name  : Environmental Monitoring Report Number : 2369854-2
Project Lacation: Caprolactam Plant

g Lof L
Sample Number 2284666-1
Sampled Date Aug 24, 2022 9:25 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Aug 24, 2022
Condition of Sample Contsined in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) mg/L * 2 <2 <20 APHA (2017), 5210 B Rayong
cop mg/L 1.5 5 48 <120 APHA (2017), 5220 D Rayong
Oit & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 8 Rayong
pH at 25 degree C - - 7.6 55-9.0 Based on APHA (2017), 4500-H Rayong
®)
Temperature * Degree C - - 35.6 =40 Based on APHA (2017), 2550 B Reyong
Total Dissolved Solids Dried at 160  mg/L = 5 2060 <5000 (1) APHA (2017), 2540 C Reyong
degree C
Total Kjeldahl Nitrogen as N mg/L - 1.0 <1.0 <100 APHA (2017), 4500-Norg (C), NH3 Reyong
)
Total Suspended Solids Dried at ma/L E 5 <5 <50 APHA (2017), 2540 D Rzyong

103-105 degree C

Page 1 of 1
Sample Number 2284666-1
Sampled Date Aug 24, 2022 9:25 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Aug 24, 2022
Condition of Sample Contained In ane amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD 10Q Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3fhr - = 90.0 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 1183 No Standard Based on APHA (2017), Rayong

4500-S04(E)

ideline : Efluent dard for f; industrial estate and industrial park set by Notification of the Ministry of Netural Resource and Environment and
effuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
(1) Tosal Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS already
found In the receiving water by not higher than 5,000 mg/L.
Note : For Total Di ed Solids guideline set by Envi Impact A Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Tanasit Wongsachai

Rermark :
- LOD  : Limit of Detection
- "<" i Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting

- Aralyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025.
- Tre laboratory has been accepted as an accredited |aboratory complying with the ISO/IEC 17025.

_ N -Gy M’
Technical Management Approved by 8

Narumon Banchangklt Dej Changchon
Supervisor Senior Manager
nafiamani 1-323-3-9445 nailunud 3-323-a-9442

I The 38w et s wafkd coly
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Laborutory. ALS Lubeaioey Gooup Los regort it et fed.

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +56 0 3304 8555 + FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO. LTD. An ALS Limited Conip

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Di Solids guidline set by Envi Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Tanasit Wongsachai
Remark :

= LOD  : Limit of Detection
= "<"  :Llowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by N'gwl.r

Narumon Banchongkit
Supervisor

The abiova results are valid only for the analyzed/tested sampleg) s Fficated in
this ceport, No part of ificate ]
without wrilten ALS Laboratory

strongly racommends that this report is not reproduced extest in fet,

ADDRESE 616/10 Moo 5 T. Maenam Khu A. Pluskdaeng Rayang 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO_ LTD An ALS Limived Compan

isglobal.com
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TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284667

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Recelved :Aug 31, 2022
P/O : 4500138258 Date Reported : Sep 07, 2022
Project Name  : Environmental Monitoring Report Number : 2369850-1
Project Location: Caprolactam Plant

Analysis / Test Report

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2284667

140/6 Moo 4, Tambo! Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Aug 31, 2022
P/O : 4500138258 Date Reported : Sep 07, 2022
Project Name  : Environmental Monitoring Report Number : 2369850-2
Project Location: Caprolactam Plant

Page 1of L
Sample Number 2284667-1
Sampled Date Aug 31, 2022 9:35 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysts Commenced Aug 31, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
{APHA, USEPA)
Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong
CoD ma/L 15 5 41 <120 APHA (2017), 5220 D Rayong
Oil & Grease ma/L - 3 3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 77 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
(
Temperature * Degree C # - 35.7 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180 mg/L N 5 2500 <5000 (1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N ma/fL - 1.0 21 <100 E\P;M (2017), 4500-Norg (C), NH3 Rayong
D
Totel Suspended Solids Dried at mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Page 1of 1
Sample Number 2284667-1
Sampled Date Aug 31, 2022 9:35 AM
Sample Description Wastewater
Location " Effluent (5-32-104)
Date Analysis Commenced Aug 31, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr - - 101 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 1049 No Standard Based on APHA (2017), Rayong

4500-SO4(E)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Natification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Tota! Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TD5S already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envir | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
< LOD : Limit of Detection
- “<" : Lowerthan LOQ (Limlt of Quantitation) / LOR {Limit of Reporting)
- Analyte(s) marked * Isfare not included in scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

_ VBT =
Technical Management Approved by A

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
nadawani 1-323-1-9445 vatsunmd 1-323-a-0442
The zbive i indicaned i i voport, W0 povt o Lies eport ot Y In aoy Koo
Leboestery, ¢ 7 forergd i b,

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21740 Thailand ; PHONE +66 0 3304 B555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND} CO., LTD, An ALS Limited Comp

www.alsglobal.com

AIGHT SOLUTIQNS 30837 Pas TS
832521/ EMAIL S:\Reports\_AN_GLpL ( 4:2871M)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Minlstry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 {2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Salids guideline set by Envirc Impact Report of UBE Chemicals (Asfa) Public Company Limited.
Sampled By : Tanasit Wongsachai
Remark :

- LOD  : Limit of Detection
- "<"  :Lowerthan LOQ {Limit of Quantitation) / LOR (Limit of Reperting)

v.B. i

Approved by
The. veiket ey for InSeatnd
%w:;mﬂ = Lﬁwg:—wwnm Narurmon Banchongkit
that chis report =ocept i full Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 { FAX +66 0 3304 8556
ALS EABDRATORY GROUP (THAILAND) CO. LTD. An ALS Limlted Compan

www.alsglobal.com
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Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactar Plant

TESTING
No.0042

Lot ID: 2297672

Date Received : Sep 07, 2022

Date Reported : Oct 26, 2022

Report Number : 2399653-1 Rev. Vo.1

Page 10f 1

Analysis / Test Report

Client : UBE (hermizals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138256
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Lot ID: 2297672

Date Received : Sep 07, 2022

Date Reported : Oct 26, 2022

Report Number : 2399653-2 Rev. No.1

Page 107 1

Sample Number 22976721
Sampled Date Sep 07, 2022 10:00 AM
Sample Description Wastewater

Location Effiuent (5-32-104)

Date Analysis Commenced Sep 07, 2022

Sample Number 2297672-1
Sampled Dat2 Sep 07, 2022 10:00 AM
Sample Description Wastewater

Location Effluent (S-32-104)
Date Analysis Commenced Sep 07, 2022

Condition of Sample
(APHA, USEPA)

Contained In one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

Condition of Sample Contalned in one amber glass bottie and three plastic bottles, sample c comply to p ment - preservation staadards
(APHA, USEPA)

Anaiyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) i n Location

Water Testing

BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong

cop mg/L 15 5 9 <120 APHA (2017), 5220 D Rayong

Cil & Grease mo/L = 3 4 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - = 7.7 5590

Based on APHA (2017), 4500-H  Rayong
®

Temperature * Degree C - - 317 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180  mg/L o 5 432 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Total Kjeldahl Nitrogen as N mg/L - 1.0 17 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)

Total Suspended Solids Dried at ma/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effiuent standard for factaries, industrial estate and industrial park set by Notification of the Mintstry of Natural Resaiirce and Environment and
effiuent standard for factories and industrial park set by Notification of The Minkstry of Industry dated June 07, B.E.2560 (2017).
to-be-discharged

(1) Total Dissolved Sofids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the
found in the receiving water by not higher than 5,000 ma/L.
Note ; For Total Dissolved Solids g set by Envirc Impact

wastewater can exceed the TDS already

Repott of UBE Chemicals {Asia) Public Company Limited.

This Analysis test report is reissued to supersede report No.2399653-1, Date Reported @ Sep 14, 2022 due to reviss guideline/specification
it Wongsachal

Sampled By : Tanasit Wi

Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory compiying with the ISO/TEC 17025,

{\/.BAM}/MT

Technical Management

[ s

Approved by
Naruman Banchongkit Dej Changchon
Supervisor Senior Manager
wzdienauy 1-323-3-9445 nafizunand 3-323-a-9442
| The sbown oSS B0s VALS ey R th pris bt Y -hn-::mpmd*-mmm =y b 2o fromme

BIGHT SDLUTIONS &I a7
832521/ EMAIL

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluskdaeng Rayong 21140 Thailand | PEIONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABGRATORY GROUP (THAILAND) CO. LTD. An ALS Limited Company
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Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr - - 124 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 120 No Standard Based on APHA (2017), Rayong
4500-S04(E)
Guideline ; SMuen: i for factories, ind estate and inds park set by Notification of the Ministry of Natural Resource and Environment and

effiuent standard for “actories and industrial park set by Notification of The Ministry of Industry dated June 07, 8.E,2560 (2017),
(1) Total Dissoived Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already

found in the rezivirg water by not higher than 5,000 mg/L.
Note : For Tota! Dissolved Solids guideline set by Enyi I A

Report of UBE Chemicals (Asia) Public Company Limited.

mpact
This Anaysis test report Is relssued to supersade report No.2399653-1, Date Reported : Sep 14, 2022 due to revise quideline/specification

Sampled By : Tarasit Wongsachai
Remark :
- LOD : Limitof Cezection
- <" :Lowerthen LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

The Ty

fer!
el meport. 180 port of Bt e300 or cotificabe ey by repoodoced I8 amy rm
withot
OOy FRCIONT 8821 Fist this gt 1 BOH reprodked eatngt i Bl

v. Bﬁw}/)tl.f

Naruman Banchongkit
Supervisor

Approved by

ADDFESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 i EAX +66 0 3304 8556
ALS LABDRATORY GROUP (THAILAND) C0: LT, An ALS Limited Compa

www.alsglobal.com
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TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2297673

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Sep 14, 2022
P/O : 4500138258 Date Reported : Sep 21, 2022
Project Name : Environmental Monitoring Report Number : 2399599-1
Project Location: Caprolactam Plant

Analysis / Test Report

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2297673

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Sep 14, 2022
P/O : 4500138258 Date Reported : Sep 21, 2022
Project Name  : Environmental Monitoring Report Number : 2399599-2
Project Location: Caprolactam Plant

Page 10f 1
Sample Number 2297673-1
Sampled Date Sep 14, 2022 9:40 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Sep 14, 2022
Condition of Sample Contzined in one amber glass bottle and three plastic botties, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LOD LOQ Result Guideline / Method Testing
{LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) ma/L - 2 <2 <20 APHA (2017), 5210 B Rayong
cop mafL 15 5 42 $120 APHA (2017), 5220 D Rayong
Oll & Grease mg/L = 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 75 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
(®)
Temperature * Degree C e - 339 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  mao/L 3 5 2840 <5000 (1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/fL - 1.0 <1.0 <100 AP;#A (2017), 4500-Norg (C), NH3 Rayong
©
Totzl Suspended Solids Dried at mag/L - 5 6 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Page L of 1
Sample Number 2297673-1
Sampled Date Sep 14, 2022 9:40 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Sep 14, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottes, sample contai comply to pi - preservation standards
(APHA, USEPA)
Analyte Unit LOD LoQ Result Guideline / Method Testing
{LOR) Specification Location
Water Testing
Flow rate m3/hr - - 144 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 1287 No Standard Based on APHA (2017), Rayong

4500-S04(E)

Guideline : Effluent standard for factories, industrial estate and Industrial park set: by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notlficatlon of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 ma/L.

Note : For Total Dissolved Solids guideline set by Envir | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
- LOD : Limit of Detection
- <" ; Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an acaredited laboratary complying with the ISO/IEC 17025.

_ V- Bayi -
Technical Management Approved by g

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
wafimumai 1-323-2-9445 nndinuand 1-323-a-9442

| The sbove wialts e wild ondy R wepont. b puart of Le repeart oF corTicabd My B pgmadecyd im any form vithout written consent from the:
oy o i full.

fataisastry, ALS Labiritory Grove |
ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdagng fiayang 21140 Thailand | PHONE +66 0 3304 8555 ! FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO.L L ALS Limived Company

www.alsglobal.comn

BIGHT SBLUTIANS AIGHT &ARTHIER
832521/ EMAIL S:\Repore\_All_GLrpt { S:520M)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and Industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envir t Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited,

Remark :
- LOD : Limit of Detection
- "<" :Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by N-&/I«fu’/h«lf

The e resets e vk oaly for = ...-.,.:‘
N t OF this ragdrk & aetifisin o teprodeal ”
mLiTme;“;imum i byt b} Narumon Banchongkit
r Lin o Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 ¢ FAX +66 0 3304 8556
ALS LABORATORY GROUP {THAILAND) CO. LTDL An ALS Limited Comp

www.alsglobal.com
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i TESTING
Analysis [ Test Report No.0042

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 2297671

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Sep 20, 2022
P/O : 4500138258 Date Reported : Sep 27, 2022
Project Name  : Environmental Monitoring Report Number : 2399654-1
Project Location: Caprolactam Plant

ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Corrpany Limited Lot ID: 2297671

14076 Moo 4, Tambot Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Sep 20, 2022
P/O : 4500138258 Date Reported : Sep 27, 2022
Project Name  : Environmental Monitoring Report Number : 2399654-2
Praject Location: Caprolactam Plant

Page 1 of 1
Sample Number 2297671-1
Sampled Date Sep 20, 2022 10:10 AM
Sample Description Wastewater
Location Effiuent (5-32-304)
Date Analysis Commenced Sep 20, 2022
Condition of G ined in one amber glass bottle and three plastic bottles, sample cc comply to p - preservatior: standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Spedification Location
Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 8 Rayong
CoD ma/L 1.5 5 23 <120 APHA (2017), 5220 D Rayong
Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
PH at 25 degree C - - 7.6 5.5-9.0 Based on APHA (2017), 4500-H Rayong
®)
Temperature * Degree C - - 33.7 <40 Eased on APHA (2017), 2550 B Rayang
Totaf Dissolved Solids Dried at 180  mg/L = 5 1270 <5000 (1) £PHA (2017), 2540 C Rayong
degree C
Total Kjeldahi Nitrogen as N mg/L - 1.0 1.5 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
(&)
Total Suspended Solids Dried at mg/L - 5 7 <50 £PHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factorles, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2530 (2017).

(1) Total Dissolved Solids when discharged to receiving watar having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than £,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envirc | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (#siz) Public Company Limited.

Remark :
- LOD : Limit of Detection
- "<" & Lowerthan LOQ (Limit of Quantitation) / LOR {Limit of Reparting)
* Analyte(s) marked * is/are not included in scope of Accreditation ISO/TEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

Technical Management N'B } T Approved by :M

Naramon Banchongkit Dej Changchon
Supervisar Senior Manager
waleuauil 9-323-2-9445 walinuazi 1-323-a-0442

The above |reets.an 9 1A et Bl st O 1IN ropaet or destEicale ey b o,
Laterney, . sy st ..

ADDRESS 616/10 Moo 5 T. Manram Khu A. Pliakdaong Riyong 21140 Thailand | PHONE +56 0 3304 £555 | FAX +66 0 3304 8536
ALS LABORATORY GROUP (THAILAND) CO. LTD. An ALS Limited Company

www.alsglobal.com
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Page 101
Sample Number 2297671-1
Sampled Date Sep 20, 2022 10:10 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Sep 20, 2022
Condition of Sample Contalined I one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr - - 114 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 322 No Standard Based on APHA (2017), Rayong
4500-SO4(E)
ideline : Effiuent dard for factories, i al estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and

effluent standard for factories and Industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids wen discharged © receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher tran 5,000 mg/L.

Note : For Total Dissoved Sofids guideine set by Envi | Impact

Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Tanasit Wongsachai

Remark ;
= LOD : Limit of Detection
- "<"  :Lower than LOQ (-imit of Quantitatian) / LOR {Limit of Reporting)

M/h.l"l‘
Approved by N'E

The above FesuRs avm viskd drdy fior ey anabyzodfested sampla(es 22 MEsNed

tiem report. N3 pawt of this rept or o tficatn iy b pepeducsd In sy frm

ithe, tatestory. ALS Laborsiney Gomp

(hastnd) Narumon Banchongkit
strongly Feommmds (e Hhl 2o i o0 Mevsdoced soept i ful Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaang Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
A5 LABORATORY GROUP (THAILAND) CO. LTD. An ALS Limited Comparn

www.alsglobal.com
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Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location : Caprolactam Plant

LN
N

TESTING
No.0042
Lot ID: 2297674
Date Received : Sep 28, 2022
Date Reported : Oct 05, 2022
Report Number : 2399595-1

Page 10of L

Analysis / Test Report

Lot ID: 2297674

Date Received : Sep 28, 2022
Date Reported : Oct 05, 2022
Report Number : 2399595-2

Client : UBE Chemicals (Asia) Publlc Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location: Caprolactam Plant

Sample Number 2297674-1

Sampled Date Sep 28, 2022 9:40 AM
Sample Description Wastewater

Location Effluent (5-32-104)

Date Analysis Commenced Sep 28, 2022
Condition of Sample

Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

Page 1of 1
Sample Number 2297674-1
Sampled Date Sep 28, 2022 9:40 AM
Sample Description Wastewater
Location Effluent (S-32-104)

Date Analysis Commenced Sep 28, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

{APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location

Water Testing

BOD (5 days at 20 Degree C) mag/L - 2 <2 <20 APHA (2017), 5210 B Rayong

coD mg/L 15 5 28 <120 APHA (2017), 5220 D Rayong

Oil & Grease mg/L - 3 <3 =5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C - - 79 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
®)

Temperature * Degree C - - 334 =40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Solids Dried at 180 ma/L - 5 2070 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Totat Kjeldahl Nitrogen as N mg/L - 1,0 <1.0 <100 A(XP)HA (2017), 4500-Norg (C), NH3 Rayong
(2)

Total Suspended Solids Dried at ma/L = 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

(APHA, USEPA)
Analyte Unit LoD LoQ Result Guideline / Method Testing
(LOR) Spedification Location
Water Testing
Flow rate m3/hr - - 163 No Standard Flow meter Rayong
Sulfate ma/L 0.6 z 669 No Standard Based on APHA (2017), Rayong
4500-SO4(E)

Guideline ; Effluent standard for factorles, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B,€.2560 (2017).
(1) Total Dissolved Sofids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already

found in the receiving water by not higher than 5,000 ma/fL.
Note : For Total Dissolved Solids guideline set by Envi Impact

Sampled By : Tanasit Wongsachai

Remark :
- LOD : Limit of Detection
- "<" :lowerthan LOQ {Limit of Quantitation) / LOR (Limit of Reparting)
- Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

V5. i

Report of UBE Chemicals (Asia) Public Company Limited.

s

Technical Management Approved by
Naruman Banchongkit Dej Changchon
Supervisor Senior Manager
nadirumaydt 9-323-3-9445 wadigwand 3-323--9442
I_m 3 v only for the analyzad/n : Mo prt, of e repen ey o st e camson, b the

Isglobal.com
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ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 : FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND} CO. LTD. An ALS Limited Company
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Guideline : Effluent standard for factories, industrial estate and Industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E 2560 (2017),

(1) Totzl Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissclved Solids guideline set by Envil { Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark ;
= LOD : Limit of Detection
- "<" :lowerthan LOQ (Umit of Quantitation) / LOR (Limit of Reporting)

V- Bafpr T

Approved by
Ther v o 54 aly bor the ) R0
i ¢ THus wepct any -
w‘.ﬁéi'? vr:m;‘:u froin (s Naruman Banchongkit
— 2 e Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555  FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO.. LT, An ALS Limited Compa

www.alsglobal.com
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Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location : Caprolactam Plant

TESTING

No.0042
Lot ID: 22112160
Date Received : Oct 05, 2022
Date Reported : Oct 12, 2022
Report Number : 2429961-1

Page 1 of L

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name : Environmental Monitoring
Project Location: Caprolactam Plant

Lot ID: 22112160
Date Received :Od 05, 2022
Date Reported : Oct 12, 2022
Report Number : 2429961-2

Page 1 cf 1
Sample Number 22112160-1 Sample Number 22112160-1
Sampled Date Oct 05, 2022 9:40 AM Sampled Date Oct 05, 2022 9:40 AM
Sample Description Wastewater Sample Description Wastewater
Location Effluent (5-32-104) Location Effluent (5-32-104)
Date Analysis Commenced Oct 05, 2022 Date Analysis Commenced Oct 05, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
{APHA, USEPA) (APHA, USEPA)
Analyte Unit LoD LoQ Result Guideline / Method Testing Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) Specification Location (LOR) Specification Location
Water Testing Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong Flow rate m3/hr = - 119 No Standard Flow meter Rayong
coD ma/L 15 5 29 <120 APHA (2017), 5220 D Rayong Sulfate mg/L 0.6 2 1343 No Standard Based on APHA (2017), Rayong
4500~ E;
Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong SOXE)
: Efffuent for factories, industrial estate and ind ! park set by Notification of the Ministry of Natural Resource and Environment and
pH at 25 degree C . - 7.0 5.5-9.0 Based on APHA (2017), 4500H  Rayong effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, 8,E.2560 (2017).
(8) (1) Total Dissolved Solids whan discharged to receiving water having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS aiready
Temperature * Degree C B . 354 <40 Based on APHA (2017), 2550 B Rayang found in the receiving water by nat higher than 5,000 mafL
Note : For Tofal Dissolved Solids guideline set by Envir | Impact Report of UBE Chemicals (Asia) Public Company Limited.
Total Dissolved Solids Dried at 180  mg/L - 5 3260 <5000 (1) APHA (2017), 2540 C Rayong e R
By: Tanasit hai
degree C
Total Kjeldahl Nitrogen as N mg/L - 1.0 2.2 <100 APHA (2017), 4500-Norg (C), NH3 Rayong Remark :
(D} = LOD  : Umit of Detection
Total Suspended Solids Dried at marL . s <5 <50 APHA (2017), 2540 D Rayong - e + Lower than LOQ (Limit of Quantitation) / LOR (Limt of Reporting)

103-105 degree C

Guideline : Effiluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministty of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by nat higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envirc Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
= LOD : Limit of Detection
- "< :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * |s/are not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

Technical Management

N B VM-

Narumon Banchengkit Dej Changchon
Supervisar Senior Manager stoagly
vadlruanv 1-323-3-9445 wadiauaad 1-323-4-9442

N.&wﬁ

Narumon Banchongkit
Supervisor

Approved by Approved by
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LABCRATORY ADCRFINTRTION

ALS \ " ’

TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22112161

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thaitand 21000 Date Received : Ot 12, 2022
P/O : 4500138258 Date Reported : Oct 21, 2022
Project Name  : Environmental Monitoring Report Number : 2429960-1
Project Location: Caprolactam Plant

Analysis / Test Report

ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22112161

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :0d 12, 2022
P/O : 4500138258 Date Reported :Oct 21, 2022
Project Name  : Environmental Monitoring Report Number : 2429960-2
Project Location: Caprolactam Plant

Page 10of 1
Sample Number 22112161-1
Sampled Date Oct 12, 2022 10:40 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Oct 12, 2022
Condition of Sample Contained in one BOD bottle, twa glass vials, one amber glass bottle and three plastic bottles, sample containers comply to
pretreatment - preservation standards (APHA, USEPA)
Analyte Unit LOD L0Q Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C} mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong
CcoD mg/L 15 5 40 <120 APHA (2017), 5220 D Rayong
Oil & Grease mg/L = 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 6.8 5.5-9.0 Based on APHA (2017), 4500-H Rayong
(8)
Temperature * Degree C - - 347 =40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  mg/L - 5 3300 <5000 (1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 1.0 11.3 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)
Total Suspended Solids Dried at mgfL - 5 7 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Page 1 of 1
Sample Number 221121611
Sampled Date Oct 12, 2022 10:40 AM
Sample Description Wastewater
Location Effiuent (5-32-104)
Date Analysis Commenced Oct 12, 2022
Condition of Sample Contained in one BOD botte, two glass vials, one amber glass bottle and three plastic bottles, sample containers comply to
pretreatment - preservation standards (APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate r3/nr - - 141 No Standard Flow meter Rayong
Sulfate mg/L 0.6 2 1226 No Standard Based on APHA (2017), Rayong

4500-SO4(E)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 ma/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Sclids guldeline set by Envitc | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ (LImit of Quantitation) / LOR (Limit of

- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

B N ' BMV/”".T -
Technical Management Approved by k

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
uliruani 1-323-3-9445 wudivuazi 1-323-a-9442
rmmmn-—.“ lecicata] bs HE gt W pavt of B 1 o vt yesten cotint from the
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ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thalland | PHONE +66 0 3304 8555 © FAX +66 0 3304 8556
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Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to recelving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L..

Note : For Total Dissolved Solids guideline set by Envil | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asla) Public Company Limited.

Remark :
= LOD : Limit of Detection
- "™ :Lowerthan LOQ {Limit of Quantitation} / LOR (Limit of Reporting)

NG T

Approved by
™ e T—— s indcated
E‘."»L.‘T‘:'..‘.."&"““""""”" i ,...:-m Narumon Banchangkit
rremgl that this oot i st full. SUDeI’ViSOI’

ADDRESS 616/10 Moo 5 T, Maenam Khu A, Pluakdaeng Rayong 21140 Thailand : PHONE +66 0 3304 8555 { FAX +66 0 3304 8556

ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Compa
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LASORATONY ADCEITIATIN
AT
ALS . ALS
H TESTING
Analysis / Test Report i
ysis / p No.0042 Analysis / Test Report
Client : UBE Chemicals (Asia) Public Company Limited ) Lot ID: 22112162 Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22112162
140/6 Moo 4, Tambo! Tapong, Amphur Muang, Rayong Thailand 21000 Date Recelved :Oct 19, 2022 140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Oct 19, 2022
P/O : 4500138258 Date Reported : Oct 26, 2022 P/O : 4500138258 Date Repor-ed : Oct 26, 2022
ProjectName : Environmental Monitoring Report Number : 2429959-1 Project Name  : Environmental Monitoring Report Number : 2429959-2
Project Location: Caprolactam Plant Project Location: Caprolactam Plant
Page Lof L Page Lo 1
Sample Number 22112162-1 Sample Number 221121621
Sampled Date Oct 19, 2022 9:45 AM Sampled Date Oct 19, 2022 9:45 AM
Sample Description Wastewater Sample Description Wastewater
Location Effiuent (5-32-104) Location Effluent (5-32-104)
Date Analysis Commenced Oct 19, 2022 Date Analysis Commenced Oct 19, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards Condition of Contained in one amber glass bottle and three plastic bottles, sample contai comply to _ preservation standard
(APHA, USEPA) (APHA, USEPA) LSeRg el |
Analyte Unit LoD 10Q Result Guideline / Method Testing Anal - P "
(LoR) el Location yte Unit LoD (tgg) Result sGundellmz ! Method E’:cs:gagl \
Water Testing Water Testing
BOD (5 days at 20 Degree C) ma/L = 2 <2 <20 APHA (2017), 5210 B Rayong Flow rate m3/he - . 83 No Standard Flow meter Rayong
CcoD mg/L 15 -] 34 <120 APHA (2017), 5220 D Rayong Sulfate ma/L 0.6 2 1659 No Standard Based on APHA (2017), Rayong
Oil & Grease ma/L - 3 <3 <5 Based an APHA (2017), 5520 B Rayong SN0S0HE)
Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Enviranment and
pH at 25 degree C - - 8.3 5.5-9.0 Based on APHA (2017), 4500-H  Rayong effluent standard for factories and Industria'I park set by Netification of The Ministry of Industry dated June 07, B.E.2560 (2017).
B (1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
Temperature * Degree C - - 34,5 <40 Based on APHA (2017), 2550 B Rayong found in the receiving water by not higher than 5,000 mg/L.
Note : For Total Dissolved Salids guideline set by i | Impact Report of UBE Chermicals (Asi blic Ca imited,
Total Dissolved Solids Dried at 180  mg/L - 5 2820 <5000 (1) APHA (2017), 2540 C Rayong ) : v En p pol icals (Asia) Public Company Limited
degree C Sampled By : Tanasit Wongsachai
Total Kjeldahl Nitrogen as N ma/L - 1.0 1.5 <100 APHA (2017), 4500-Norg (C), NH3 Rayong Remark :
(D) - LOD : Limit of Detection
Total Suspended Solids Driedat  mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong N PssanlLo0 (Uaiteh Grantis e (Lo IS REpctina)

103-105 degree C

Guideline : Effluent standard for factaries, industrial estate and industrlal park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Di Solids guidefine set by Envi | Impact Report of UBE Chemicals (Asia) Public Company Limited.

Sampled By : Tanasit Wongsachai

Remark :
© LOD : Limit of Detection
- "< :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting,

~ Analyte(s) marked * isfare not inchided in scope of Acareditetion ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,

Technical Management N'B””}/’“ T Approved by pM Approved by NIBW'T

The ¥ ¥
Narumon Banchongkit Dej Changchon £ gt o st o 1N ek o Sttt dmay D egeeras i doy fem Narumon Banchongkit
Supervisor Senior Manager Hroogy " g evcept Supervisor
wuiinmai 3-323-3-9445 waismaan 1-323-a-9442
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L - ALS LABORATORY GROUP (THAILAND) CO. LTD. An ALS Umired Camp
ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 + FAX +66 0 3304 8556 =
ALS LABQRATORY GROUP (THAILAND} CO., LTD. An ALS Umited Company www.alsglobal.com
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TESTING

No.0042
Lot ID: 22112164
Date Received : Oct 26, 2022
P/O : 4500138258 Date Reported : Nov 02, 2022

Analysis / Test Report

Client : UBE Chemicais (Asla) Public Company Limited

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
Project Name : Environmental Monitoring Report Number : 2429897-1
Project Location: Caprolactam Plant

Page 1of 1
Sample Number 22112164-1
Sampled Date Oct 26, 2022 9:42 AM
Sample Description Wastewater
Location Effiuent (5-32-104)
Date Analysis Commenced Oc 26, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample contai comply to p - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong
Ccop ma/L 1.5 5 34 <120 APHA (2017), 5220 D Rayong
Oil & Grease ma/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 8.0 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
(®)
Temperature * Degree C - - 339 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  ma/t &) 5 1760 <5000 (1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N mg/L - 1.0 2.4 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©
Total Suspended Solids Dried at mg/L - 5 7 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Sofids guideline set by Envi | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemnicals (Asia) Public Company Limited.

Remark :
© LOD : Limit of Detection
- %" Lowerthan LOQ (Limit of Q on) / LOR (Limit of Reporting

- Analyte(s) marked * isfare not induded In scope of Accreditation ISO/IEC 17025.
- The laboratory has been acrepted as an accredited laboratory complying with the ISO/IEC 17025,

Technical Management {VI EM'/»IT Approved by p&ﬂf‘

Narumon Banchangkit Dej Changchon
Supervisor Senior Manager
wileuanil 1-323-3-9445 natinman 3-323-a-9442
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ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22112164

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Oct 26, 2022
P/O : 4500138258 Date Reported : Nov 02, 2022
Project Name  : Environmental Monitoring Report Number : 2429897-2
Project Location: Caprolactam Plant

Page 1 0f 1
Sample Number 22112164-1
Sampled Date Od 26, 2022 9142 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Oct 26, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample contai comply to pr nt - preservation standards
(APHA, USEPA)
Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate ro3/hr - - 45,000 No Standard Flow meter Rayong
Sulfate mg/L 0.6 2 616 No Standard Based on APHA (2017), Rayong

4500-SO4(E)

Guideline : Effluent standard for factories, industrial estate and Industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Minlstry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 ma/L, TDS in the to-be-discharged wastewster can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envi | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
- LOD : Limit of Detection
- "<" :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

V.5 i

Approved by
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el Supervisor
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. TESTING
Analysis / Test Report No.0042

Clieat : UBE Chemicals (Asia) Public Company Limited Lot ID: 22121707

140,6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Nov 03, 2022
P/O : 4500138258 Date Reported : Nov 10, 2022
Project Name : Environmental Monitoring Report Number : 2452394-1
Project Location: Caprolactam Plant

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22121707

140s6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Nov 03, 2022
P/O : 4500138258 Date Reported : Nov 10, 2022
Project Name  : Environmental Monitoring Report Number : 2452394-2
Project Location: Caprolactam Plant

Page 1 of 1
Sample Number 22121707-1
Sampled Date Nov 03, 2022 9:25 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 03, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards:
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testiag
Flow rate m3/hr - - 55.000 No Standard Flow meter Rayong
Sulfate ma/L 0.6 F 347 No Standard Based on APHA (2017), Rayong

4500-SOA(E)

Page 1af 1
Sample Number 22121707-1
Sampled Date Nov 03, 2022 9:25 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 03, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample contai comply to pr - preservation standards
(APHA, USEPA)
Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) on Location
Water Testing
BOD (5 days at 20 Degree C) rag/L - 2 <2 <20 APHA (2017), 5210 B Rayong
cop mg/L L5 5 33 <120 APHA (2017}, 5220 D Rayong
Oil & Grease mag/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 8.1 5.5-9.0 Based on APHA (2017),4500-H  Rayong
®)
Temperature * Degree C - 5 29.8 <40 Based on APHA (2017), 2550 B Rayong
Total Dissalved Sofids Dried at 180  mg/L o 5 1068 <5000 (1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldah! Nitrogen as N mg/L - 10 3.7 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
)
Total Suspended Solids Dried at mg/fL - 5 <5 <50 APHA (2017), 2540 D Rayong
103-105 degree C
idefine : Effiuent dard for factories, Industrial estate and industrial park set by Netification of the Ministry of Natural Resource and Environment and

effluent standard for factories and industria) park set by Notification of The Ministry of Industry dated June 07, B.E.2560 {2017).

(1) Total Dissolved Sofids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : Far Total Dissolved Solids guideline set by E al Impact

Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Tanasit Wongsachai
Remark :

- LOD : Limit of Detection

- "<" i Lowerthan LOQ (Limit of Quantitation) / LOR {Limit of Reporting)

- Analvte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

Technical Management N'g""/""f Approved by ‘I?M

Narumon Banchongkit Dej Changchon
Supervisor Senior Manager
wafiauaun 1-323-2-9445 nutinwsd 1-323-n-9442
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www.alsglobal.com
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Guideline : Efluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent stancard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissclved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the r=ceiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Environmental Impact Assessment Report of UBE Chemicals (Asia) Public Company Limited.

By: Tanasit hai

Remark ;
- LOD  : Limit of Detection
- "<"  :Llowerthan LOQ (Limit of Quantitation} / LOR (Limit of Reporting)

Approved by NI&WI.T

Thet st rrzuifts ars it Soly Fr the stalvindyierted Eaeeiels) ax ingicated in
i szt ot of e ; oo P Narumon Banchongkit
— ghos Supervisor
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ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location: Caprolactam Plant

TESTING

No0.0042
Lot ID: 22121708
Date Received : Nov 09, 2022
Date Reported : Nov 15, 2022
Report Number : 2452391-1

Page Lof 1

Sample Number 22121708-1

Sampled Date Nov 09, 2022 9:44 AM
Sample Description Wastewater

Location Effluent (5-32-104)
Date Analysis Commenced Nov 09, 2022

Condition of Sample
(APHA, USEPA)

Contzined in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards

ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000
P/O : 4500138258
Project Name  : Environmental Monitoring
Project Location: Caprolactam Plant

Lot ID: 22121708
Date Received :Nov 09, 2022
Date Reported : Nov 15, 2022
Report Number : 2452391-2

Analyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) Specification Location

Water Testing

BOD (5 days at 20 Degree C) ma/L - 2 <2 <20 APHA (2017), 5210 B Rayong

cob mg/L 15 S 33 <120 APHA (2017), 5220 D Rayong

Oil & Grease mg/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong

pH at 25 degree C & - 78 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
®)

Temperature * Degree C - - 319 <40 Based on APHA (2017), 2550 B Rayong

Total Dissolved Salids Dried at 180 ma/L - 5 1540 <5000 (1) APHA (2017), 2540 C Rayong

degree C

Total Kjetdahl Nitrogen as N mg/L - 1.0 2.0 <100 ?P;#\ (2017), 4500-Norg (C), NH3 Rayong
(3)

Total Suspended Solids Dried at mg/L = 5 6 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Page 1of 1
Sample Number 22121708-1
Sampled Date Nov 09, 2022 9:44 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 09, 2022
Condition of Sample Contained in one amber glass botte and three plastic bottles, sample containers comply to pretreatment - preservation standards
{APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Spedification Location
Water Testing
How rate m3/hr - - 107 No Standard Fow meter Rayong
Sulfate mg/L 0.6 2 748 No Standard Based on APHA (2017), Rayong
4500-S04(E)

Guideline : Effiuent standard for factories, industrial estate and Industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industsy dated June 07, B.E.2560 (2017).
(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already

found in the receiving water by not higher than 5,000 mg/L
Note : For Total Dissolved Sclids guideline set by Envil [ Impact

Sampled By ; Tanasit Wongsachai

Remark :
- LOD : Limit of Detection
- "< Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025,
- The laboratery has been accepted as an accredited iaboratory complying with the ISO/IEC 17025.

] V- Bayi T
Technical Management Approved by

Report of UBE Chemicals {Asia) Public Company Limited.

[ e

Narumon Banchongkit
Supervisor
nzuieuwand 3-323-3-9445

Dej Changchon
Senior Manager
wadiswanif 1-323-0-9442

iz sbows results are valld only for the analyzed/tested sampiely) au ingicalnd s This roort, o mart of L
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ADDRESS 616/10 Moo 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 B555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

B

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factorses and Industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
{1) Total Dissolved Solids when discharged to recelving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already

found in the receiving water by not higher than 5,000 mg/L,
Note : For Total Dissolved Solids guideline set by Envi | Impact

Sampled By : Tanasit Wongsachai

Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR: (Limit of Reporting)

Approved by

Thva 35w conatss s valst ondy For the smaiymedfiestet sampin(e) ot icted w

Report of UBE Chemicals (Asia) Public Company Limited.
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Narumon Banchongkit

Supervisor
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TESTING

No.0042
Lot ID: 22121709
Date Received : Nov 16, 2022
P/O : 4500139258 Date Reported : Nov 23, 2022

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000

Project Name  : Environmental Monitoring
Project Location: Caprofactam Plant

Report Number : 2452390-1

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22121709

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Nov 16, 2022
PfO : 4500138258 Date Reported : Nov 23, 2022
Project Name : Environmental Monitoring Report Number : 2452390-2
Project Location: Caprolactam Plant

Page 1 of 1
Sample Number 22121709-1
Sampled Date Nov 16, 2022 9:50 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Nov 16, 2022
Condition of Sample Contained in one amber glass botte and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR)  Specification Location
Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong
cob ma/L 15 5 45 <120 APHA (2017), 5220 D Rayong
Oil 8 Grease ma/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C - - 79 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
(8)
Temperature * Degree C - - 33.1 <40 Based on APHA (2017}, 2550 B Rayong
Total Dissolved Salids Dried at 180 mag/L - 5 1032 <5000 (1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldahl Nitrogen as N ma/L - 1,0 1.5 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)
Total Suspended Sollds Dried at mg/L - 5 5 <50 APHA (2017}, 2540 O Rayong

103-105 degrea C

Guideline : Effluent standard for factorles, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
efflient standard for factorles and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mo/L.

Note ; For Total Dissolved Salids guideline set by Envirc Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Tanasit Wongsachai
Remark :

- LOD  : Limit of Detection

- "<" :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.

- The laboratory has been accepted as an accredited {aboratory complying with the ISO/IEC 17025.

, N -Bami T M
Technical Management Approved by 0

Narurnon Banchongkit Dej Changchon
Supervisor Senior Manager
iiruaad 3-323-3-9445 wiigusu 1-323-0-9442
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ADDRESS 616/10 Mco 5 T. Maenam Khu A. Pluakdaeng Rayong 21140 Thailand : PHONE +66 0 3304 8555 ! FAX +66 0 3304 8556
ALS LABORATORY GRQUP (THAJLAND} LTD. An ALS Limited Compary

ﬂf. B
B R eia
BIGHT SOLUTIQNS AilHsT FARTIIER

8325217 £MAT, S:\Revorts\ All GLot £ 3:42PM)

Page 1of 1
Sample Number 221217091
Sampled Date Nov 16, 2022 9:50 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 17, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample contai comply to pr - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specdification Location
Water Testing
Flow rate m3/hr - - 44 No Standard Flow meter Rayong
Sulfate mg/L 0.6 2 322 No Standard Based on APHA (2017), Rayong
4500-SO4(E)
ideline : Effiuent standard for factories, ind | estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and

effllient standard for factories and indurstrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).
(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mafL.

Note : For Total Dissolved Solids guid set by Envir Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Tanasit Wongsachai
Remark :

- LOD : Limit of Detection
- "<" :Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by N‘gwm-

™o Rl are oy Incated o
Whin 3p0st. 1 pavt of B4 sopoc 0 ’-’""r Narumon Banchangkit

strongly rocoummendt (hat OWS repont i 8ot sedtioducad et i fel,

Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | FHONE +66 0 3304 8555 { FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO. LTD. An ALS Limited Company

www.alsglobal.com
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TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22121710

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Nov 23, 2022
P/O : 4500138258 Date Reported : Nov 30, 2022
Project Name  : Environmental Monitoring Report Number : 2452388-1
Project Location: Caprolactam Plant

Analysis / Test Report

ALS

Analysis / Test Report

Client : UBE Chemicals (Asla) Public Company Limited Lot ID: 22121710

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Nov 23, 2022
P/O : 4500138258 Date Reported : Nov 30, 2022
Project Name  : Environmental Monitoring Report Number : 2452388-2
Project Location: Caprolactam Plant

Page Lof L
Sample Number 22121710-1
Sampled Date Nov 23, 2022 9:18 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 23, 2022
Condition of Sample Contzined in one amber glass bottle and three plastic bottles, sample contai comply to pr - preservation standards
(APHA, USEPA)
Analyte Unit LoD 1L0Q Resuit Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 <20 APHA (2017), 5210 B Rayong
CoD mg/L L5 5 28 <120 APHA (2017), 5220 D Rayong
Oil & Grease mo/L - 3 <3 <5 Based on APHA (2017), 5520 B Rayong
pH at 25 degree C = = 7.5 5.5-9.0 Based on APHA (2017), 4500-H  Rayong
®
Sulfate * mg/L 0.6 2 247 No Standard Based on APHA (2017), Rayong
4500-504(E)
Temperature * Degree C - - 327 <40 Based on APHA (2017), 2550 B Rayong
Total Dissolved Solids Dried at 180  mg/L - 5 720 <5000(1) APHA (2017), 2540 C Rayong
degree C
Total Kjeldah! Nirogen as N mg/L - 1.0 45 <100 ?P)HA (2017), 4500-Norg (C), NH3 Rayong
D;
Total Suspended Solids Dried at mg/L - 5 <5 <50 APHA (2017), 2540 D Rayong

103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissoived Solids when discharged o receiving water having TDS > 3,000 mg/L, TDS in the tp-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 ma/L.

Note : For Total Dissolved Solids guideline set by Envi Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited

Remark :
- LOD : Limit of Detection
- “¢" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included In scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

Technical Management NI EWIT Approved by pM-

WNarumon Banchongkit Dej Changchen
Supervisor Senior Manager
wailmuand 1-323-3-9445 nsiiinuaz 1-323-a-9442
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ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company
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Page 1 of 1
Sample Number 221217101
Sampled Date Nov 23, 2022 9:18 AM
Sample Description Wastewater
Location Effiuent (S-32-104)
Date Analysis Commenced Nov 23, 2022
Condition of Sample Contained in one amber glass botde and three plastic bottles, sample containers comply to pretreatment - preservation standards
{APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr - - 122 No Standard Flow meter Rayong
ideline : Effluent for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and

effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Totat Dissolved Solids when discharged to receiving water having TDS > 3,000 mgy/L, TDS in the to-he-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envi | Impact

Sampled By : Tanasit Wongsachai

Repart of UBE Chemicais (Asia) Public Company Limited

Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reparting)

Approved by N' BWIT

it valid ey for
€5 e, 9 part of P repert of qRSeats Py bt reeadutad H:'r‘ﬂ_'_' Narumon Banchongkit

swongfy gt 48 full. Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakdaeng Rayong 21140 Thailand i PHONE +66 0 3304 8555 i FAX +66 0 3304 8556
ALS LABORATORY GROUP {THAILAND) CO., LTI An ALS Limitad Company
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TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22121711

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Nov 30, 2022
P/O : 4500138258 Date Reported : Dec 08, 2022
Project Name : Environmental Monitoring Report Number : 2452382-1
Project Location: Caprolactam Plant

Analysis / Test Report

ALS

TESTING

No.0042
Lot ID: 22121711
Date Received : Nov 30, 2022
P/O : 4500138258 Date Reported : Dec 08, 2022

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thalland 21000

Project Name  : Environmental Monitoring
Project Location: Caprolactarn Plant

Report Number : 2452382-1

Page 20f 2

Page 10f2
Sample Number 22121711-1
Sampled Date Nov 30, 2022 9:20 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 30, 2022
Condition of Sample Contalned in one amber glass bottle and three plastic botiles, sample containers comply to p - preservation standards
(APHA, USEPA)
Analyte Unit Lob LOQ Result Guideline / Method Testing
(LOR) __Specification Location
Water Testing
BOD (5 aays at 20 Degree C) mg/L - 2 4 <20 Standand Methods for the Rayong
Ex@mination of Water and
Wastewaler. APHA, AWWA & WEF,
23rd ed., 2017, part 5210 B
CoD ma/L 15 5 58 <120 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5220 D
Oil & Grease * ma/L - 3 <3 <5 Standard Methods for the Rayong
‘o of Waber and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5520 B
pH at 25 degree C * - B 7.7 5.5-8.0 Standard Methods for the Rayong
Examination of Water and
Wastewater, APHA, AWWA B WEF,
23rd ed., 2017, part 4500 - H (B)
Temperature ¥ Degree C - - 331 =40 Standard Methods for the Rayong
Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 2550 B
Total Dissolved Solids Dried at 180  mg/L - 5 1012 <5000 (1) Standard Methods for the Rayong
degree C Examination of Water and
Wastewater. APHA, AWWA, & WEF,
23rd ed., 2017, part 2540 C
Total Kjeldahl Nitrogen as N mg/L - 1.0 6.0 <100 APHA (2017), 4500-Norg (C), NH3 Rayong
©)
Total Suspended Solids Pried at mg/L - 5 10 <50 Standard Methods for the Rayong
103-105 degree C Examination of Water and

Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 2540 D

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Tota! Dissoived Solids when discharged to recelving water having TDS > 3,000 ma/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by nat higher than 5,000 mg/L.

Note : For Total Dissolved Solids guideline set by Envirc | Impact

Sampled By : Tanasit Wongsachai

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :

, N BT ) frussou.
Technical Management Approved by ]

Narumon Banchongkit Dej Changchon
Supervisor Seniar Manager
neafiruazv 1-323-3-9445 naduiaov 1-323-0-9442
! Tive a0 ety are s only o e s Ted 2l Sampely) s Incficatod I M) repent. 0 part of ]
Ladormory. ALS Lanoestory Group ( oy pepert

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Pluakduang Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP (THAILAND) CO. LTD. An ALS Limited Company

www.alsglobal.com

ARICHT SDLUTIONS &I T FamrTaes
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= LOD : Limit of Detection

- "<" 1 Lowerthan LOQ (Limit of Quantitation) / LOR. {Limit of Reporting)

- Analyte(s) markse! * is/are not included in scope of Accreditation ISOJTEC 17025,

- The laboratory has been sceepted as an acoredited Inboratory complying with the ISO/IEC 17025,

Technical Management Nl&wlf Approved by pM—

Naruman Banchangkit Dej Changchan
Supervisor Senior Manager
nudigaav 9-323-3-9445 vistiruant 1-323-a-9442
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ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22121711

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Nov 30, 2022
P/O : 4500138258 Date Reported : Dec 08, 2022
Project Name  : Environmental Monitoring Report Number : 2452382-2
Project Location: Caprolactam Plant

Page 1of L
Sample Number 22121711-1
Sampled Date Nov 30, 2022 9:20 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Nov 30, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) __Specification Location
Water Testing
Flow rate m3/hr = - 138 No Standard Flow meter Rayong
Sulfate ma/L 0.6 - 240 No Standard Standard Methads for the Rayong

Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 4500-504 (E)

Guidefine : Effluent standard for factories, industrial estate and Industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and Industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by nat higher than 5,000 mg/L.

Note : For Total Di: Salids guideline set by Envir | Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampled By : Tanasit Wongsachai
Remark :

- LOD : Limit of Detection

- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting}

Approved by ngﬁﬂ}/’ﬂf

e o Py Narumon Banchongkit
Sroogly st chis repcet i b ado L) Supervisor

ADDRESS 616/10 Moo 5 T, Maenam Khu A, Pluakdaeng Rayong 21140 Thailand ¢ PHONE +66 0 3304 8555 { FAX +66 0 3304 8556
ALS LABORATORY GROUP {THAILAND) CO., LTD. An ALS Limited Compa

www.alsglobal.com
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ALS Q"‘/

TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136975

140/6 Mao 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 07, 2022
P/O : 4500138258 Date Reported : Dec 14, 2022
Project Name  : Environmental Monitoring Report Number : 2487872-1
Project Location: Caprolactam Plant

Analysis / Test Report

Page 10f 2
Sample Number 22136975-1
Sampled Date Dec 07, 2022 9:50 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Dec 07, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample contai comply to pretr - preservation standards
{APHA, USEPA)
Analyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
BOD (5 days at 20 Degree C} mg/L - 2 <2 <20 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5210 B
CoD ma/L 1.5 5 38 <120 Standard Methods for the Rayong
Examination of Water and
Wastewaler, APHA, AWWA & WEF,
23rd ed., 2017, part 5220 D
Oll & Grease * mg/L - 3 <3 <5 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5520 B
pH at 25 degree C * - - 77 5.5-9.0 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500 - H (B}
Temperature * Degree C - - 34.5 =40 Standard Mathods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2550 B
Total Dissolved Solids Dried at 180  mg/L - 5 2120 <5000 (1) Standard Methods for the Rayong
degree C Examination of Water and
Wastewater. APHA, AWWA 8 WEF,
23rd ed., 2017, part 2540 C
Total Kjeldahl Nitrogen as N mg/L - 1.0 <1.0 <100 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500-Norg
(C), part NH3 (D)
Total Suspended Solids Dried at mag/L - 5 6 <50 Standard Methods for the Rayong
103-105 degree C Examination of Water and

Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2540 D

Guideline : Effiuent standard for factories, industrial estate and industrial park set by Notification of the Minlstry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/t.

v .E/L-«}/MT :
Technical Management Approved by -

Narurmon Banchongkit Dej Changchon
Supervisor Senior Manager
nafiguai 1-323-3-9445 nadierany 1-323-p-9442
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ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company
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Analysis / Test Report i
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136975

140/6 Mao 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Dec 07, 2022
P/O : 4500138258 Date Reported : Dec 14, 2022
Project Name : Environmental Monitoring Report Number : 2487872-1
Project Location: Caprolactam Plant

Pags 2 of 2
Note : For Total Dissolved Solids guideline set by Envir Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampling By : Tanasit Wongsachai vafewszl 1-323-3-9460
Remark :
- LOD  : Limit of Detection
- <" :lowerthan LOQ (Limit of Quantitation) / LOR {Limit of Reparting

- Analyte{s) marked * is/ane net included in scope of Accreditation ESO/IEC 47025,
- The labaratory has been occepted as an acoredited labomitiry complying with the ISO/IEC 17025,

N N 16 T .
Technical Management Approved by .

Narumoen Banchongkit Dej Changchon
Supervisor Senior Manager
neirumanil 9-323-3-9445 wfinnazd 1-323--9442

Latestnry, T ¢ L —‘-eumm‘umuhm
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ALS

Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136975

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thalland 21000 Date Received :Dec 07, 2022
P/O : 4500138258 Date Reported : Dec 14, 2022
Project Name  : Environmental Monitoring Report Number : 2487872-2
Project Location: Caprolactam Plant

Page 10f 1
Sample Number 22136975-1
Sampled Date Dec 07, 2022 9:50 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Dec 07, 2022
Condition of Sample Contained in one amber glass bottle and three piastic bottles, sample contai comply to prety - preservation dards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Spacification Location
Water Testing
Flow rate m3/hr - - 128 No Standard Flow meter Rayang
Sulfate mg/L 0.6 b 272 No Standard Standard Methods for the Rayong

Examlnation of Water and
Wastewater. APHA, AWWA 8 WEF,
23rd ed., 2017, part 4500-504 (E)

: Effluent dard for factories, ind estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluant standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, ELE.2560 {2017).
(1) Tetal Dissulvad Solids when discharged to receiving water having TDS > 3,000 ma/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by nat higher than 5,000 mg/L.
Note : For Total Di Salids guldeline set by Envi al Impact

ing By : Tanasit hai udauau 1-323-2-9460

Remark :
- LOD  : Limit of Detection
- "<"  :Lower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Report of UBE Chemicals (Asla) Public Company Limited.

NG

Approved by
r— Ty S —T—y
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TESTING
No.0042
Client : UBE Chemicatls (Asia) Public Company Limited Lot ID: 22136976

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 14, 2022
P/O : 4500138258 Date Reported : Dec 21, 2022
Project Name : Environmental Monitoring Report Number : 2487871-1
Project Location: Caprolactam Plant

Analysis / Test Report

LN
N

TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136976

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 14, 2022
P/O : 4500138258 Date Reported : Dec 21, 2022
Project Name : Environmental Monltoring Report Number : 2487871-1
Project Location: Caprolactam Plant

Analysis / Test Report

Page 2 0f 2

Page 1 of 2
Sample Number 22136976-1
Sampled Date Dec 14, 2022 9:50 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Dec 14, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
80D (5 days at 20 Degree C) mg/L - 2 <2 <20 Standard Methods for the Rayong
Examination of Water and
Wastesvater. APHA, AWWA & WEF,
23rd ed., 2017, part 5210 B
cob mg/L 1.5 5 34 <120 Standard Methods for the Rayong
Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 5220 D
Qil & Grease * mg/L - 3 <3 <5 Standard Methods for the Rayong
Examination of Water and
Wastewatar. APHA, AWWA & WEF,
23rd ed., 2017, part 5520 B
pH at 25 degree C * - - 8.5 5.5-9.0 Standard Methods for the Rayong
Bxamination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500 - H (B)
Temperature * Degree C - - 332 <40 Standard Methods for the Rayong

Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 2550 B

Total Dissolved Solids Dried at 180 mag/L - 5 2760 <5000 (1) Standard Methods for the Rayong
degree C Bxamination of Water and

Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2540 C

Swandard Methods for the Rayong
Examination of Water and

\Wastewater. APHA, AWWA B WEF,

23rd ed., 2017, part 4500-Norg

(C), part NH3 (D)

Standard Methods for the Rayong
Examination of Water and

Wastewater. APHA, AWWA & WEF,

23rd ed., 2017, part 2540 D

Total Kjeldah! Nitrogen as N ma/L - 1.0 31 <100

Total Suspended Solids Dried at mg/L - 15t <5 <50
103-105 degree C

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 ma/L.

R N ) 6/»‘*//}“ T =
Technical Management Approved by =

Narurnon Banchangkit Dej Changchon
Supervisor Senior Manager
naliruani 9-323-3-9445 nadisuand 2-323-a-9442
The above results i Wy it o thie st o coviificale My’ e vgrduind in 20y form vthout wiritten consent from the:
Li TR " it tels pepont B oaegt i full

ADDRESS 616/10 Moo 5 T, Maenam Khu A, Pluakdaeng Rayong 21140 Thailand | PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
ALS LABORATORY GROUP CTHAILAND) CI, LTEL An ALS Limited Company

Isglobal.com

RIGHT SDEUTIONS SIGMT PARTIER
6325-21/ ENATL SR, S T | 81

Note : For Total Dissolved Solids guideline set by Envi | Impact A Report of UBE Chemicals (Asia) Public Company Limited.
Sampling By : Tanasit Wongsachai waifimuazil 1-323-2-9460

Remark :
- 10D : Limit of Detection
- "<" :lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025,
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Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136976

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Dec 14, 2022
P/O : 4500138258 Date Reported : Dec 21, 2022
Project Name  : Environmental Monitoring Report Number : 2487871-2
Project Location: Caprolactam Plant

_ TESTING
Analysis / Test Report No.0042

Client : UBE Chemiaals (As a) Public Company Limited Lot ID: 22136977

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 21, 2022
P/O : 4500138258 Date Reported : Dec 28, 2022
Project Name  : Eavironrental Monitoring Report Number : 2487869-1
Project Location : Csprolactam Plant

Foge 1 0f 1
Sample Number 22136976-1
Sampled Date Dec 14, 2022 9:50 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Dec 14, 2022
Condition of Sample Contzined in one amber glass bottle and three plastic bottles, sample containers comply to pr - preservation standards
(APHA, USEPA)
Analyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rae m3/hr - - 114 No Standard Flow meter Rayong
Sulfate ma/L 0.6 2 1011 No Standard Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500-S04 (E)
i + Efffuent dard for f2 industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and

effluent standard for factories and industrisl park st by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to recelving water having TDS > 3,000 mg/L, TS in the to-be-discharged wastewater can exceed the TDS already
found in the recaiving water by not higher than 5,000 ma/L.

Note : For Total Dissolved Solids guideline set by Envir Impact

Report of UBE Chemicals (Asia) Public Company Limited.
Sampling By : Tanasit Wongsachai nufiouwait 1-323-3-9460

Remark
= LOD : Limit of Detection
- "<"  :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by N' EWIT
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Page 1 of 2
Sample Number 22136977-1
Sampled Date Dec 21, 2022 9:45 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Dec 21, 2022
Condition of Sample Contained in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Analyte Unit LOD LoQ Result Guideline / Method Testing
(LOR) Specification Locatior:
Water Testing
BOD (5 days at 20 Degree C) mg/L - 2 <2 =20 Sandard Methods for the Rayong
Bxamination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5210 B
CoD mg/L 1.5 5 36 <120 Standard Methods for the Rayong
Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 5220 D
Oll 8 Grease * ma/L - 3 <3 =<5 Standard Methods for the Rayong
Examination of Water and
Wastewaier, APHA, AWWA & WEF,
23rd ed., 2017, part 5520 B
pH at 25 degree C * - - 8.1 5.5-9.0 Standard Methods for the Rayong
Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, patt 4500 - H (B)
Temperature * Degree C = - 304 <40 Standard Methads for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2550 B
Total Dissolved Solids Dried at 180 mg/L . 5 2860 <5000(1) Standard Methods for the Rayong
degree C Examination of Water and
Wastewater, APHA, AWWA 8 WEF,
23rd ed., 2017, part 2540 C
Total Kjeldahl Nitrogen as N mg/L - 1.0 17 <100 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500-Norg
(©), part NH3 (D)
Total Suspended Solids Dried at ma/L - 5 <5 <50 Standard Methods for the Rayong
103-105 degree C Examination of Water and

Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2540 D

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for fectories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solics when discharged tc receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 mg/L.

_ ' .E/M;/W M
Technical Managemeant Approved by -

Warumon Banchongkit Dej Changchon
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TESTING
No.0042
Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136977
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 21, 2022
P/0O : 4500138258 Date Reported : Dec 28, 2022
Report Nuraber : 2487869-1

Analysis / Test Report

Project Name  : Environmental Monitoring
Project Location: Caprolactam Plant

Page 2 0f 2
Note : For Total Dissolved Solids guideline set by Envil Impact Report of UBE Chemicals (Asia) Public Company Limited.
Sampling By : Tanasit Wongsachai nsifisuiauvl 3-323-3-9460
Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Qi / LOR (Limit of Reporting|

- Analyte(s) marked * is/are not induded In scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

Technical Management NIBM’}/MT Approved by pﬁﬁ’

Narurmon Banchongkit Dej Changchon
Supervisor Senior Manager
neiituan 1-323-2-9445 vintiowaud 3-323-a-9442
e mpart. No part af tils report or certiffcate may be reproduced In any form vilhaut wrilten comsent from the I
Labueatney, [ ] a this report is except In full,
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Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136977
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Dec 21, 2022

P/O : 4500138258 Date Reported : Dec 28, 2022

Project Name  : Environmental Monitoring Report Nurmber : 2487869-2

Project Location: Caprolactam Plant

Page 1of 1
Sample Number 22136977-1
Sampied Date Dec 21, 2022 9:45 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysis Commenced Dec 21, 2022
Condition of Sample Contained in one amber glass bottle and three plastic boltles, sample contail comply to pi - preservation standards
(APHA, USEPA)
Analyte Unit LoD LOQ Result Guideline / Method Testing
(LOR) Specification Location
Water Testing
Flow rate m3/hr - - 108 No Standard Flow meter Rayong
Sulfate mg/L 0.6 2 854 No Standard Standard Methods for the Rayong

Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 4500-504 (E)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Natification of the Ministry of Natural Resource and Environment and
effluent standard for factories and industrial park set hy Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Total Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS In the to-be-discharged wastewater can exceed the TDS already
found in the receiving water by not higher than 5,000 ma/L.

Note : For Total Dissolved Solids guideline set by Envi Tmpact

Sampling By : Tanasit Wongsachai wsifisulaai 1-323-3-9460

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
- LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quantitetion) / LOR (Limit of Reporting)
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Analysis / Test Report TESTING
No.0042

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136978

14C/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 28, 2022
P/O : 4500138258 Date Reported :Jan 05, 2023
Project Name  : Environmental Monitoring Report Number : 2487868-1
Project Location: Caprolactam Plant

Page Lof 2
Sample Number 22136978-1
Sampled Date Dec 28, 2022 10:30 AM
Sample Description Wastewater
Location Effluent (S-32-104)
Date Analysis Commenced Dec 28, 2022
Condition of Contalned in one amber glass bottle and three plastic bottles, sample containers comply to pretreatment ~ preservation standards
(APHA, USEPA)
Analyte Unit LOD L0Q Result Guideline / Method Testin:
(LOR) Specification Location
Water Testing
BQOD (5 days at 20 Degree C} ma/L - 2 <2 <20 Standard Methods for the Rayong
Examination of Water 2nd
Wastewater, APHA, AWWA & WEF,
- 23rd ed., 2017, part 5210 B
Cob mg/L 1.5 5 54 <120 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5220 D
Ofl & Grease * ma/L - 3 <3 <5 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5520 B
pH at 25 degree C * - - 7.9 5.5-9.0 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA 8 WEF,
23rd ed., 2017, part 4500 - H (B)
Temperature * Degree C - - 312 <40 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2550 B
Total Dissolved Solids Dried at 180  mg/L - 5 3640 <5000(1) Standard Methods for the Rayong
degree C =2 and
Wastewater. APHA, AWWA B WEF,
23rd ed., 2017, part 2540 C
Total Kjeldahl Nitrogen as N ma/L - 1.0 3.5 <100 Standard Methods for the Rayong
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500-Norg
(C), part NH3 (D)
Total Suspended Solids Dried at mg/L - 5 <5 <50 Standard Methods for the Rayong
103-105 degree C Examination of Water and

Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 2540 D

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effiuent standard for factories and industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Tolz! Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found ir the recelving water by not higher than 5,000 mg/L.
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Analysis / Test Report TESTING
No.0042

Client : UBE Chemicals (Asia) Public Company Limited Lot ID: 22136978
140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received : Dec 28, 2022
P/O : 4500138258 Date Reported :Jan 05, 2023
Project Name  : Environmental Monitoring Report Numnber : 2487868-1
Project Location: Caprolactam Plant
Page 2 of 2

Note : For Total Dissolved Solids guideiine set by Envirc Impact
By : Narunat th o ned M 1-323-3-9477

Report of UBE Chemicals (Asia) Public Company Limited.

Remark :
- LOD  : Limit of Detection
- "<" :lowerthan LOQ (Limit of Quantitation) / LOR {Limit of Reporting)
- Analyte(s) marked * isfare not Included in scope of Accreditation ISO/IEC 17025,
- The laboratory has been accepted as an acaedited laboratory complying with the ISO/IEC 17025,

_ N BfiT :
Technical Management Approved by g

Narumen Banchongkit Dej Changchon
Supervisor Senior Manager
vdmmat 1-323-3-9445 waiivuani 1-323-n-9442

Too e vl only for 44 part of thiy ¥ o prttund, e e the
Lhormtery. M3 Latostory {1 el L

ADDRESS §16/10 Mos & T, Maenam Khu A Pluakdaeng Riyong 21140 Thalland | PHONE +66 0 3304 B555 | FAX +65 0 3304 8555
ALS LABORATORY GROUP (THALANDS CO. LTD. An ALS Limited Company

www.alsglobal.com
RIGHT SOLUTIONS AIGHT ParT e

Srifoocal AR Gt € 100090



Analysis / Test Report

Client : UBE Chemicals (Asia) Public Company Limlted Lot ID: 22136978

140/6 Moo 4, Tambol Tapong, Amphur Muang, Rayong Thailand 21000 Date Received :Dec 28, 2022
P/O : 4500138258 Date Reported : Jan 05, 2023
Project Name : Environmental Monitoring Report Number : 2487868-2
Project Location: Caprolactam Plant

Page L of L
Sample Number 22136978-1
Sampled Date Dec 28, 2022 10:30 AM
Sample Description Wastewater
Location Effluent (5-32-104)
Date Analysts Commenced Dec 28, 2022
Condition of Sample Contzined in one amber glass bottle and three plastic bottles, sarnple conteiners comply to pretreatrent - preservation standards
(APHA, USEPA)
Analyte Unit LOD LOQ Result Guideline / Method Testing
(LOR) Specification Location

Water Testing
Flow rate m3/hr - - 110 No Standard How meter Rayong
Sulfate mg/L 0.6 2 1184 No Standard Standard Methods for the Rayong

Examination of Water and
Wastewater. APHA, AWWA 8 WEF,
23rd ed., 2017, part 4500-504 (€)

Guideline : Effluent standard for factories, industrial estate and industrial park set by Notification of the Ministry of Natural Resource and Environment and
effluent standard for factories and Industrial park set by Notification of The Ministry of Industry dated June 07, B.E.2560 (2017).

(1) Tetal Dissolved Solids when discharged to receiving water having TDS > 3,000 mg/L, TDS in the to-be-discharged wastewater can exceed the TDS already
found In the receiving water by not higher than 5,000 mg/L.

Note : For Total Di d Solids guideline set by Envii | Impact Report of UBE Chemicals {(Asia) Public Company Limited.

Sampling By : Narunat thammasaro wiileuaaii 3-323-3-9477

Remark :
= LOD : Limit of Detection
- "<" :Lowerthan LOQ (Limit of Quantitation) / LOR (Limit of Reporting)

Approved by N' 64’-'/”'.1‘

Tive sbove results are vaiid anly far the analyzediested sample(s) as Indicated n
s report. No patt of this report or certificate may be repraduced In any form =
sl wrilken consent fram he Laboratary. ALS Labaratory Group (Thafland) Narumon Banchongkit

trongly that this report Is exept in full, Supervisor

ADDRESS 616/10 Moo 5 T. Maenam Khu A, Fluakdaeng Rayong 2t 140 Thailand ! PHONE +66 0 3304 8555 | FAX +66 0 3304 8556
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01-07-22 01-08-22| 01-09-22| 01-10-22| 21-11-22 01-12-22
effluent water strom 1420-Q2 7 6.8 7 7 7 7
effluent water strom 1420-V1 to WH 7 6.8 6.8 7 7 7
effluent water strom AT-57001 7 7 7 7 6.8 7.2
effluent water strom AT-57002 3.8 3.8 4.2 2.8 4.8 4.6
effluent water strom CCR 7 7 7 7 7 7
effluent water strom Fire station 7 7 7 7 7 Vi
effluent water strom Gate 1 pH 7 7 7 7 7 7
effluent water strom Gate 1 Temp 35 37 35 34 31 32
effluent water strom Gate 8 7 7 7 7 7 7
effluent water strom irPC pond 2 7 7 7 7 7 7
effluent water strom Lab 7/ 7 7 7 7 6.6
effluent water strom pH paper 7 7 7 7 7 7
effluent water strom WH 7 6.8 6.8 7 7 6.6
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W e nfaaad (ave) 3106 (umau) © CPL

Jul - Dec’ 22
a1y fataafluliusl funia IBn3finin el fug £ o I Ny i plotoliat
wiho @ du
nmnvasdoduena
1 [Or+SoiventtPaint Chemical Contaminated BWG. 042 : vinflammonsy 0,68 10.62 139 3,50 2,02 9.687 28,28
2 |Fluorescent BWG. 073 : Hanavadiolaandn 0.00 0.00 0.03 0.00 0.00 0.00 0.03
3 |Sulfur BWG. 073 : Hanauathvilaandn 0.00 0.00 0.00 0.00 0.00 9.55 9.55
4 |Scaling from No.1 direct heat exchanger BWG. 042 : vindlamBonsy 0.00 1.36 0.00 0.63 7.65 0.00 9.64
5 |dgvulv BWG. 073 : Nonauatislnaadt 0.00 0.00 0.00 0.00 0.00 0.00
6 |Acid Mud BWG. 073 : Honmuadiolaanfn 0.00 0.00 0.00 0.00 5.46 0.00 5.46
7 |Contaminated Container + nivilac® BWG, 073 : Honauadiolaande 0.00 0.00 0.00 0.00 0.00 0.00
8 |Exhausted Catalyst (ZnO CaCO3) BWG, 073 : Wanauadrnlaandy 0,00 0.00 0.00 0.00 0.00 0.00
9 |Contaminated Container 3K, funautudafiaand |049 : urnduitinseTouan 0.00 0.00 0.56 0.38 0.00 0.00 0.94
10 [thluaannatzuiunisusa SCI ECO 042 : vinflarwionmy 0.00 0.00 0.00 0.00 0.00 0.00
11 |rharnlufiau (Alkaline waste) Insee ECO 076 : wvitaouluaenyuduust 0.00 0.00 0.00 0.00 0.00 0.00
12 |dwiuvsagu 3K, funauiindafiaans |049 : induanlddsyivunisn 0.00 0.00 0.00 4.94 0.00 0.00 4.94
13 :ﬁ;ﬁﬂb’?&:wa“e telasariuauduunatn funaviludnfioass  [042 : vindiaiwaomay 100.52 25.37 5077 76.24 0.00 0.00 252.90
14 [Eingdesniveaduiu funautiudafaans 042 : vinffarnSonay 9.16 0.00 0.00 11.05 0.00 0.00 20.21
BWG
15 |Organic Layer SCI ECO 042 + vinfawlonan 0.00 0.00 8.92 33.63 0.00 7.07 49.62
Genco
16 |rtuausantu — g:; :1?;:1:::2;1"““““"“"‘”’“W 0.00 0.00 0.00 187.27 0.00 0.00 187.27
17 |waste Cleaning from Shut Down S%I\Asgo gﬁ R?E:j;:‘::wu 0.00 0.00 0.00 0.00 0.00 56.46 56.46
TPIPL
18 |Residue Lactam SCI-ECO 042 : vinflawgonsu 0.00 0.00 0.00 0,00 0.00 0.00
19 [iwlufdaussarain SCI ECO 042 : vindfaiwBonsu 0.00 0.00 0.00 0.00 0.00 0.00
20 [vnlufausisarsin LCES SCI ECO 042 ; vindfawBonau 24.09 24,55 19.10 13.72 0.00 23.49 104.95
21 |Liquid Ammoenium Sulfate Insee ECO 076 ; vt lua g 0.00 0.00 0.00 0,00 0.00 0.00
22 |ASML BWG 042 : vinflatmBsmsu 0.00 0.00 0.00 0.00 0.00 0,00
23 |nndawsn BWG 065 : thdatdofmieIEviaaliniuatw 0.00 0.00 0.00 0,00 0.00 0.00
24 |Ion Exchange Resin BWG 042 : vinflatwRansy 0.00 0.00 0.00 0.00 0.00 0.00
25 |Electronic Waste BWG, 073 : Manavathalaandy 0.00 0.00 0.00 0,00 0.00 0,00
26 |Extraction Sludge Genco 042 : vindflatwRaman 0.00 0.00 0.00 0.00 0.00 0,00
27 |dndsainnsznuniedne Insee ECO 076 : wnvinaoHulueuduiust 0.00 0.00 0.00 0.00 0.00 0.00
28 |Ash BWG, Genco 073 : Hanavadvlaando 0.00 0.00 0.00 0.00 0.00 0.00
29 |Exhausted Catalyst (V205) BWG 073 : Hanavatiadaandn 0.00 0.00 0.00 0.00 0.00 0.00
30 [idorinasziuniseda TPIPL 041 : Wufaiwaonaunu 316.55 243,13 268,06 557.70 135.24 52.69 1,573.37
31 [iezuludau BWG 073 : Manauativlaansin 0.00 3.22 0.00 71.73 320.35 3.48 398.78
32 [y Genco 071 : Hanausnuvndnguifiuna 0.00 0.00 0.00 0.00 0.00 0.00
33 |iijw ASML TEBP 031 : duingfiuvauny 0.00 0.00 0.00 0.00 0.00 0.00
34 |Waste Alkali BWG 042 : vinflauwgonau 25.69 24.40 54.71 0.00 25.84 0.00 130.64
35 uﬁiﬁm%ﬂmﬁau KAO 033 : donduguafiauindutilussylwiviatia 0.00 0.00 0.00 0.00 0.00 0.00
36 |Caprolactam BWG 042 : vindlawmBonau 0.00 0.00 0.00 0.00 0.00 0.00
37 |Oxime BWG 073 : Ranavatviaaady 0.00 0.00 0.00 0.00 0.00 3.23 3.23
38 |#uduifiay BWG 071 : Honauaumadngmauia 0.00 0.00 0.00 5.03 0.00 0.00 5.03
39 |Reactant BWG 042 : vinfawwRonsn 0.00 0.00 0.00 0.00 0.00 0.99 0.99
40 |Lab Waste Akkiprakarn 075 : wWvihatztumienawizdmsvranloduasio 0.00 0.00 0.00 0.00 0.00 0.00
41 |Battery BWG 021 : AnuAnlunuuzussy 0.00 0.00 0.00 0.00 0.00 0.00
42 |[Benzene Akkiprakarn 075 : whvitReTuaawizdiviuvnandoduania 0.00 0.00 0.00 0.41 0.00 0.00 0.41
2.842.70
sy fia¥aqfililius HHuida 38nirinda v Aug == ot i Dec [ il
wian ; du
ninzandnladuano
1 |iasmén BRSSPI 011 : dauonysznvifiaimiiosia 0.00 2.56 16.56 8.43 0.00 4.35 31.90
2wl s.TuATD A 011 : Anuonlszawfasmiioda 3.99 1.98 10.67 10.01 0.00 116 27.81
3 [iamwaiaéin &.1watly A 011 : Anuanysznvfiaiingsa 0.00 0.00 15.08 14.00 0.00 0.00 29.08
4 |iAduauas &valdn Dy 011 : dnuemlssndiadwuioea 0.00 0.18 0.05 0.00 0.00 0.00 0.23
5 |nsvenn & Tvato Huas 011 : dpunnlszamfiaswingsa 1.96 0.44 1.35 0.00 0.00 0.00 3.75
6 |agMdun &Rl DU 011 : dnuanlsznifiadwinosa 0.00 0.02 0.00 0.00 0.00 0.00 0.02
7 |meufmdledhunistisuds NuRE DUy 011 : dauonssanifiainmbosa 0.00 0.18 0.00 0.37 0.00 0.00 0.55
8  |Rock Wool BWG. 071 : Hanauaundnguifiuia 0.00 1.30 1,12 3.08 0.00 2,67 8.17
f:::;“ﬂi&:’ﬂm;te water treatment plant th‘;f‘satalgj’igcs’ex::m ggi : ;:T::Jﬁ:‘u:?:::::;;ﬂ:wmmmwm 25217 208.79 135,43 230,74 30.68 138.20 996.01
049 : Wnduan s lumiind nd8iun (3¥a4)
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Poraadit Y2021 Jul Aug Sep QOct Nov Dec Total all
wie : iy

HnaddeidanieuanTseeiu (Fuasa : Henau) 0.00 3.22 0.03 76.76 325.81 16.26 422.08
BmnaddeirfaniauanTsenu (Fuana : 8du) 367.21 304.06 352.18 796.86 170.75 150.57 2141.63
iBnaddeirianauanisenu (duas1a : 28 Reycle) 109.68 25.37 51.33 92.61 0.00 0.00 278.99
HnaddeirdaniauanTseou (hiduana : 38du) 252.17 210.09 136.55 233.82 30.68 140.87 1004.18
Binaddeiidanauaniseou (Wduans : 1a Reycle) 5.95 5.36 43.71 32.81 0.00 5.51 93.34
Total 735.01 548.10 583.80 1232.86 527.24 313.21| 3940.22
apldesruvasBo Recycle dazandoiouun 15.73% 5.61% 16.28% 10.17% 0.00% 1.76% 9.45%

wnamg : WBinamsdamsaiuudn 3R dlunisderirdaniauanTseoulupluuunanisue Recycle tairliltinlszlamisatl






