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USHN Faen 310
SECOT CO., LTD.

s 4
239 owvisuaaeassh I.l'l.l"NiJ']\léB (UAL1IYD AFUNHNHIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No, : 1822/68
acder Line Project)

SAMPLING BY : ECOT Co.., Ltd. REGISTRATION No. S
SAMPLING DATE : -5’-09!2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : ;;;09/2025 SAMPLING TIME : 11:17-11:48
ANALYTICAL DATE H EZ?/ 09/2025-01/10/2025 SITE OPERATOR : Mr, Jeerawat Khothamhan
REPORT DATE : 08/10/2025 HE
SAMPLE CONDITION : Eﬁﬂﬂﬁ FILE CODE : 225100_GW_September
PARAMETER UNIT ANALYSIS ND STATION

METHODS {non-detectable) MWw-2
Depth m - - 4.03
Temperature °c 2550B <05 303
Color Unit 2120 B <5.0 50
Conductivity ps/em 2510B <10 2,504
Total Dissolved Solids mg/l 2540C <25 1,376
Total Suspended Solids mg/l 2540D <25 90

Wy by sy

Remark ; 1, Reported a

( Miss Khemchuda Insorn )
Analyst

nalysis refers to submitted sample only.

)

(Mrs. Araya Tipparuk )

Technical Management Team

2, This report shall not be reproduced, except in fill, without official approval.

3, - Not avail

able,

Page L of 3
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SECOT CO., LTD.
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239 ﬂﬂﬂi’uﬂﬁﬂﬁﬂﬁ'&’ﬂ‘l l!‘ll‘NiINéfJ [AYNED OFUNHUNTIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. {662) 959-3600 FAX (662) 959-3535 Websife ; secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltid. REQUEST SERVICE No. : 1822/68
(_F;eder Line Project)
SAMPLING BY : 'E:OT Co., Ld. REGISTRATION No. 1 9239
SAMPLING DATE : '2_5."69/2025 SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE :%9/2025 SAMPLING TIME i 11:17-11:48
ANALYTICAL DATE :?___T,g71091'2025-02/ 10/2025 SITE GPERATOR ! Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 1 1-239-39-0025
SAMPLE CONDITION :Eﬂﬁﬂ FILE CODE 1 225100_GW_September
' ANALYSIS ND STATION v
PARAMETER UNIT STANDARD
METHODS (non-detectable) Mw-2
pH - 4500-H" B <0.10 5.48
Benzene mg/l 6200 B <0.0002 ND =02
Carbon tetrachloride mgll 6200 B <0.0002 ND <04
1,2-Dichlorpethate mgfl 6200 B < 0.0002 ND ' £0.5
Dichloromethane megl | 6200 B < 0.0002 ND <6.0
1,1-Dichloroethylene mefl 6200 B <0.0002 ND <0.1
cis-§,2-Dichlorocthylene mgfl 6200 B <0.0002 ND <20
trans-1,2-Dichloroethylene mg/l 6200 B < 0.0002 ND <50
Ethylbenzene mgll 6200 B <0.0002 ND =20
Styrene mg/l 6200 B <0.0002 ND =24
Tetrachloroethylene mg/] 6200 B <0.0002 ND <09
Toluene megl . 6200 B <0.0002 ND <50
1,1,1-Trichloreethane mgfl 6200 B <0.0002 ND <02
1,1,2-Trichloroethane mg/l 6200 B <0.,0002 ND 208
Trichloroethylenc mg/l 6200 B < (.0002 ND 544
m-Xylene mg/l 6200 B <0.0002 ND £24
o-Xylene mg/l 6200B <0.0002 ND =24
p-Xylene mg/] 6200 B <0.0002 ND =2
Total Xylenes mgfl 6200 B <0.0006 ND =24
Vinyl Chloride mg/l 6200 B < (.0005 ND =0.03

{ Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk)
Analyst Technical Management Team

REG. NO. 7-239-9-0022 REG, NQ, 1-238-7-0004

Remark : 1. Reported analysis refers to submitted sample only.
2, This report shall not be reproduced, except in full, without official approval.
3 v Notification of the Ministry of Industry, B.E.2559 (2016} : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.

4, - Not available.

* Page2of 3
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SECOT CO., LTD.

239 nndunaseyszth Hvaenede wavede ngUNNIMTUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME + Kuwait Petroleum Aviation (Thailand) Lid. REQUEST SERVICE No. : 1822/68
{Fecder Line Project)
SAMPLING BY : SECOT Co.; Lud. REGISTRATION No. 1 1-239
SAMPLING DATE - : 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE 1 270912025 SAMPLING TIME : 11:17-11:48
ANALYTICAL DATE : 20/09/2025-02/10/2025 1 Mr. Jeerawat Khothamhan
— SITE OPERATOR
REPORT DATE : 0871072025 1 71-230-9-0025
SAMPLE CONDITION : misaler FILE CODE : 225100_GW_September
. ANALYSIS ND STATION u
PARAMETER UNIT STANDARD
METHODS {non-detectable) MW-2
Total Petroleum Hydrocarbong
-CCy g/l 5030 C/B260 D <0003 ND <14
- Pentane
- Benzene
= Toluene
- m,p-Xylene
- oXylene
-CoxCyg mg/l 3510C/8015D <0.025 ND 217
- n-Nonane
-n-Decane
~ n-Dodecane
= n=Tetradecane
- n-Hexadecane
-C,16Cis mg/l 35160C/8015D <0.050 ND <01
- n-Octadecane '
- n-Elcosanc
= n-Docasane
- n-Tetracosane

- n-Hexacosane
- n-Octacosane
- n~Triacontane
- n-Dotriacontane

- n-Tetratriaconiane

= Pentatriacontanc
REFERENCE : US EPA SW R46 TEST METHODS FOR EVALUATING WATER AND SOLIDWASTE, 3" ED. 2020
oo Slitaral .. Socrawen.... S-Sl
( Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-5-0022 REG. NO. 7-239-n-0004

Remark : 1. Reported analysis refers to submitted sample only.
2, This report shall not be reproduced, except in full, without official approval.
v
3. Nofification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater guality examination.

Pagedof 3
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239 auLIunao9lTEth HYIINFe LIAUNED AFUNNUNINAST 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website ; secot.co.th E-mail : envservi@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME i Kuwait Petroleurn Aviation (Thailand) Ltd. REQUEST SERVICE No.  : 1822/68
(Feeder Ling Project)
SAMPLING BY : SECOT Co., Lid. REGISTRATION No. -
SAMPLING DATE : 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 SAMPLING TIME 7 13:24-13:36
ANALYTICAL DATE : 25,27/09/2025-01/10/2025 1 Mr. Jeerawat Khothamhan
: SITE OPERATOR -

REFORT DATE : 08/10/2025 -
SAMPLE CONDITION : wiletle FILE CODE : 225100_GW_September

ANALYSIS ND STATION
PARAMETER UNIT

METHODS (non-detectable) MW-4
Depth m - - 361
Temperature c 25508B < 0.5 317
Color Unit 2120B <50 35
Conductivity uSiem 2510B <1.0 733
Total Dissolved Solids mg/l 2540 C <25 424
Total Suspended Solids mg/l 2540 D <25 88

%WM%‘\ /,L\um

{ Miss Khemchuda Insorn )

Analyst

Remark : 1. Reported analysis refers to submitted sample only.

/AL

( Mrs. Araya Tipparuk )

Technical Management Team

2, This report shall not be reproduced, except in full, without official approval.

3, - Not available,

Page | of 3
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239 ﬂuﬂiﬂﬂﬂﬁ@ﬁisﬂ'l ll'll'J-l'l.I’N%O UALYD NFUNHUTIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGK.OK. 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website ; secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No.: 1822/68
(-F_c;der Line Project)
SAMPLING BY ‘.EEEOT Co,, Ltd. REGISTRATION No. 1-239
SAMPLING DATE 1 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : %9!2025 SAMPLING TIME : [3:24-13:36
ANALYTICAL DATE : 5,2—7109/2025-{)2110/2025 : Mr, Jeerawat Khothamhan
REPORT DATE : 08/10/2025 SITE OPERATOX : 1-239-9-0025
SAMPLE CONDITION @ﬂﬂ FILE CODE : 225100_GW_Septembor
- ANALYSIS ND STATION )
PARAMETER UNIT STANDARD
METHODS {ron-detectable) MW-4
pH - 4500-H" B <0.10 6.62 -
Benzene mg/l 6200 B <0.0002 ND <02
Carbon tetrachloride mg! 6200 B " <0.0002 ND <04
1,2-Dichlorocthane mg/] 6200 B <0.0002 ND =05
Dichloromethane mgl . 6200 B <0.0002 ND £6.0
1,1-Dichloroethylene mg/l 6200 B <0.0002 ND <0.1
cis-1,2-Dichloroethylene mg/l 6200 B <0.0002 ND <20
trans-1,2-Dichloroethylene mg/l 6200 B < 0.0002 ND <50
Ethylbenzene mg/l 6200 B <0.0002 ND =20
Styrene mg/i 6200 B <0.0002 ND 224
Tetrachloroethylene mg/l 6200 B <0.0002 ND <09
Toluene mg/l 6200 B <(.0002 ND <50
1,1,1-Trichloroethane mg/l 6200 B <0.0002 ND =02
1,1,2-Trichloroethane mg/l 6200 B <0.0002 ND =038
Trichloroethylene mg/l 62008 <0.0002 ND =44
m-Xylene mgfl 6200 B <0.0002 ND <24
o-Xylene mgfl 6200 B <0.0002 ND 224
p-Xylene mgfl 6200B <0.0002 ND =24
Total Xylenes mgl 6200 B <0,0006 ND <24
Vinyl Chloride mg/l 6200 B < 0.0005 ND =0.03

Jularat Jaerauen A
( Miss Jutarat Jaemruen ) { Mrs. Araya Tipparuk)
Analyst Technical Management Team
REG. NO. 7-239-9-0022 REG. NO. 7-239-1-0004

Remark : |. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. " Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.

4, - Nol available.

Paga2of 3
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239 owidunaslseth uvaanede warde NTUNKUHIUAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

‘ GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd, REQUEST SERVICE Ne. : 1822/68

{Feeder Line Project)
¢t SECOT Co., Lud.

SAMPLING BY REGISTRATION No. 3235

SAMPLING DATE ; 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump

RECEIVED DATE : 2710912025 SAMPLING TIME t13:24-13:36

¢ Mr, Jeerawat Khothamhan

ANALYTICAL DATE 1 29/09/2025-02/10/2025

SITE OPERATOR

REPORT DATE : 08/10/2025 ! 7-239-9-0025

SAMPLE CONDITION  : g1z : 225100_GW._September

FILE CODE

PARAMETER

ANALYSIS
METHODS

UNIT

ND

{non-detectable)

STATION

STANDARD"
MW-4

Total Petroleum Hydrocarbons

-CyCy ND

my/l 5030C/8260D <{0.003

- Penfanz

- Benzene

- Toluene

- m,p-Xylene
~o-Xylene

CogCis ND

mg/l 35I0C/801SD <0.025

- n-Nonane

- n-Decane

- n-Dodecanc .
- n~Tetradecane

- n-Hexadecane

'C,,|6-C35 ND

mg/l 3510C/8015D <0.050

- n-Cctadecane

- n-Eicosane

- n-Docosane

« n-Teiracosanc

- n=Hexacosane

- n-Oclacosane

- n-Triagontane

= n-Dotriacontane

- n-Tetralriacontane

- Pentairiacontane

o

At

{ Mrs. Araya Tipparuk )

e BitRr0d . Taemarien.......

( Miss Jutarat Jaemruen )
Technical Management Team

REG. NO. 1-23%-0-0004

Analyst
REG. NO. 1-239-9-0022

Remark : 1. Reported analysis refers to submitted sample only.

2. This report shall aot be reproduced, except in full, without official approval.
3. " Notification of the Ministry of industry, B.E.2559 (2016} : Criteria on contamination in soil and groundsater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination,

Page3of 3
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239 ﬂﬂﬂiﬂﬂhmﬂiﬁﬂ‘l Y NUMED l'Uﬂll‘Néﬂ ATUNHUMIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGEOK. 10800, THAILAND
TEL. (662) 959-3600 FAX {662) 959-3535 Website : secot.co.th E-mail : envserv@secot.ca.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICENo.  : 1822/68
_(;:eder Line Project)
SAMPLING BY : ECOT Co.,, Ltd, REGISTRATION No, A
SAMPLING DATE : 2—6109/2025 SAMPLING METHOD ! Pneumatic Bladder Pump
RECEIVED DATE : -5;'09/2025 SAMPLING TIME : 11:35-11:53
ANALYTICAL DATE : ?_5-,27/09/2025-01/10/2025 SITE OPERATOR : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 .
SAMPLE CONDITION : '-l;—ﬁﬂﬂﬂ FILE CODE : 225100_GW_September
. ANALYSIS ND STATION

PARAMETER UNIT

METHODS (non-detectable) MW-6
Depth m - - 4,20
Temperature °c 2550 B <0.5 314
Color Unit 2120B <5.0 90
Conductivity uSfem 2510B <10 1,009
Total Dissolved Solids mg/l - 2540C <25 600
Total Suspended Solids mgfl 2540 D <25 31

Kh iy, v

( Miss Khemchuda Insom )
Analyst

Remark : 1. Reporied analysis refers to submitted sample only.

2. This report shall not be reproduced, except In full, without official approval.

3. - Not available.

Page 1 of 3

( Mrs. Araya Tipparuk )

Technical Management Team
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239 nuusuﬂﬂmﬂ'szm 1[11'N!I_I"I~iéﬂ IBAYNED NFUNHUHIHAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Lid, REQUEST SERVICE Ne. : 1822/68
?l;;cder Line Project)
SAMPLING BY : S__E_CET Co., Ltd. REGISTRATION No. 1 =239
SAMPLING DATE :—2_63:09&025 SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE ¢ 27/09/2025 . SAMPLING TIME ¢ 11:35-11:53
ANALYTICAL DATE :2_6,27/091'26.25-02/ 10/2025 ! Mr. Jeerawat Khothamhan
REFORT DATE : EHOIZOZS SITE OPERATOR 1 3-239-9-0025
SAMPLE CONDITION an‘ln FILE CODE + 225100_GW_September
ANALYSIS ND STATION y
PARAMETER UNIT STANDARD
METHODS (non-detectable) MW-6
pH .- 4500-H' B <0.10 6.56 .
Benzene mgl 6200 B <0.0002 ND <02
Carbon tetrachloride mg/l 6200 B <0.0002 ND <04
[,2-Dichloroethane mg/l 6200 B < 0.0002 ND <0.5
Dichloromethane mg/] 6200 B <0.0002 ND <60
1,1-Dichloroethylene mgll 6200 B <0.0002 ND <01
cis-1,2-Dichlorocthylene mg/l 6200 B <0,0002 ND <20
trans-1,2-Dichloroethylene mgfl , 6200 B <0.0002 ND <50
Ethylbenzene mg/l 6200 B <0.0002 ND <20
Styrene mg/l 6200 B <0.0002 ND <24
Tetrachloroethylene mg/l 6200 B <0.0002 ND <09
Toluene mg/l 6200 B <0.0002 ND <5.0
1,1,1-Trichloroethane ' mgfl 6200 B <0.0002 ND <02
1,1,2-Trichloroethane mg/] 6200 B < 0.0002 ND =08
Trichloroethylene mg/l * 6200 B <0.0002 ND <44
m-Xylene mg/l 6200 B <0.0002 0.0006 =24
o-Xylene g/l 6200 B " <0.0002 0.0003 <24
p-Xylene mg/l 62008 <0.0002 0.0002 <24
Total Xylenes mg/l 6200 B . =<0,0006 0.0011 <24
Vinyl Chloride mg/l 6200 B < (.0005 ND £0.03
REEERENCE : STANDARD, s y . W, W

{ Miss Jutarat Jaemruen ) { Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO, 7-239-9-0022 REG. NO. 1-239-0-0004

Remark : 1. Reported analysis refers to submitted sample only,
2. This report shall not be reprodiiced, except in full, without official approval.
3. v Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.

4, - Nol available,

Page2of 3
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239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOKX 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroteum Aviation (Thailand) Lid. REQUEST SERVICE No. : 1822/68
{Feeder Liné Project)
SAMPLING BY : SECOT Co., L1d. REGISTRATION No. 1 239
SAMPLING DATE T 2600902025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 SAMPLING TIME : 11:35-11:53
ANALYTICAL DATE 1 25/09/2025-02/10/2025 : Mr. Jeerawat Khothamhan
—— SITE OFERATOR
REPORT DATE . 08/10/2025 : 2-235-9-0025
SAMPLE CONDITION : maeale FILE CODE : 225100_GW_Scptember
ANALYSIS ND STATION v
PARAMETER UNIT STANDARD
METHODS (non-detectable) MW-6
Total Petrolepm Hydrocarbons
-CyCy mg/h 5030C/8260D <0,003 0.013 =14
- Pentane
- Benzene
- Taluene
- mp-Xylene
- o-Xylene
CyCls g/l 3510C/801SD <0.025 0.118 s17
- n-Nonane
- n-Decane
- n-Dodecane
- n-Tetradecane
- n-Hexadecane
<Ci6Cas mgl - 3510C/8015D <0.050 ND =01
= n-Qctadecane ‘
- n-Eicosanc
- n-Docosanc

= n-Tetracosane

- n-Hexacosane

=~ n-Qctacosane

- n=Triacontane

- n-Dotriacontane

- n-Tetratrizconiane

= Penlatriacontane

id

REF . w
e ltaral . Taerovetn..... /=L
(Miss Jutarat Jacmiruen ) { Mrs. Araya Tipparuk)
Analyst Technical Management Team
REG. NO. 1-239-0-0022 REG. NO. 7-239-R-0004

Remark: 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, cxcept in full, without official approval.
3. " Notification of the Ministry of Industry, B.E.2559 (2016} : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.

Pagedof 3
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239 oG urasalszih UvNUNES NAUNTD NFUNWNHIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envservi@secot.co.th

GROUND WATER ANALYSIS REPORT

: Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68

CLIENT NAME
(Feeder Line Project)
SAMPLING BY : EECOT Co., Ltd. REGISTRATION No. t-
SAMPLING DATE : ;_6/09:’2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : ;7/0912025 SAMPLING TIME 0 13:15-13:38
ANALYTICAL DATE : ;6,2710912025-01110;’2025 “ : Mr. Jeerawat Khothamhan
— SITE OPERATOR
REPORT DATE : 08/10/2025 1
SAMPLE CONDITION : E«ﬁm‘l’d FILE CODE : 225100_GW_September
ANALYSIS ND STATION
PARAMETER UNIT
METHODS (non-detectable) MW7
Depth m - - 240
Temperature c 2550B <0.5 323
Color Unit 2120B <5.0 25
Conductivity p8/em 2510B <1.0 261
Total Dissolved Solids mg/l 2540C <25 192
Total Suspended Solids mgfl 2540 D <25 22

Uh g T

{ Miss Khemchuda Insom )

Analyst

Remark : 1. Reported analysis refers to submitted sample only.

ST

{ Mrs. Araya Tipparuk )

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

Pagelof 3
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239 ﬂﬂuiuﬂﬂﬂ*!ﬂi'&o’ﬂ'l ll‘l.l'NU'l\IéfJ UALTIE AFAUNHNNIUAT 10800
239 RIMKLONGPRAPA. ROAD, BANGSUE, BANGXKOK 10800, THAILAND
TEL, (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation {Thailand) Ltd. REQUEST SERVICE No. : 1822/68
adcr Line Project)
SAMPLING BY :EOT Co., Ltd. REGISTRATION No. : 1239
SAMPLING DATE : 26/09/2025 * SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE :?2;(-)9}2025 SAMPLING TIME : 13:15-13:38
ANALYTICAL DATE :5;;7!09[2025-02/ 1012025 : Mr. Jeerawat Khothamhan
REPORT DATE : EO.’Z(ES SITE OPERAT_OR : 1-239-9-0025
SAMPLE CONDITION : E’Dxﬂﬂ FILE CODE : 225100_GW_September
ANALYSIS ND STATION y
PARAMETER UNIT STANDARD
METHODS {non-deteetable) MWw-7
pH - 4500-H" B <0.10 6.99 -
Benzene mg/l 6200 B < 0,0002 ND =02
Carbon tetrachloride mg/l 6200B < 0.0002 ND <04
1,2-Dichtoraethane mgll 6200 B < 0.0002 ND =0.5
Dichloromethane mg/l 6200 B <(,0002 ND 6.0
1,1-Dichioroethylene mg/l 6200 B <0.0002 ND <0.1
cis~1,2-Dichloroethylens mel 6200 B <0.0002 ND <20
trans-1,2-Dichloroethylene mg/l 6200 B <0.0002 ND <50
Ethylbenzene mgfl 6200 B <0.0002 ND <20
Styrene mgfl 6200 B <0.0002 ND =24
Tetrachloroethylene mgfl 6200 B <0.0002 ND <09
Toluene mg/l 6200 B <{.0002 ND <50
1,1,1-Trichloroethane mg/l 6200 B <0.0002 ND 202
1,1,2-Trichloroethane mgl G200 B < 0,0002 ND <08
Trichloroethylenc mg/l 6200 B < 0,0002 ND s44
m-Xylene mgfl 6200 B < 0.0002 ND <24
0-Xylene ' el 6200 B <0.0002 ND <24
p-Xylene mgfl 6200 B < 0.0002 ND 224
Total Xylencs mg 6200 B | <0.0006 ND <24
Vinyl Chloride mgfl 6200 B <0.0005 ND <0.03

{ Miss Jutarat Jacmruen ) { Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG, NO. 1-239-9-0022 REG. NO. 1-239-A-0004

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shali not be reproduced, except in full, without official approval.
3 l,’I\Ic)tificatic:m of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination,
4, - Not available.

'

Page2of 3



U3EN Faan d1na
SECOT CO., LTD.
239 owiSunasalszal mvasuiede wautde agunwuvung 10800

239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website ; secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPCRT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE Ne. : 1822/68

(Feeder Line Project)

SAMPLING BY : SECOT Co,, Ltd. REGISTRATION No. 17239

SAMPLING DATE : 26/09/2025 SAMPLING METHOD ¢ Preumatic Bladder Pump

RECEIVED DATE : 2710912025 SAMPLING TIME : 13:15-13:38

ANALYTICAL DATE : 29/09/2025-.02/ 102025 1 Mr, Jeerawat Khothamhan
— SITE OPERATOR

REPORT DATE : 0811072025 : 2-239-9-0025

SAMPLE CONDITION : infosla FILE CODE : 225100_GW_September

ANALYSIS ND STATION

PARAMETER UNIT
METHODS (non-detectnble) MW-7

STANDARD"

Total Petroleum Hydrocarbons
-CeCy mg!l 5030C/8260D <0,003 ND <14

- Pentane
- Benzene
- Toluene
= m,p-Xylene
- 0-Kylenc
“CopCis mp/l 3510C/8015D <0.025 ND < L7
- n-Nonane
= n-Decane
- n-Dodecane
- n-Tetradecane
- n-Hexadecane
“CoeCis my/l 3510C/8015D <0.050 ND <0.
- n-Qctadecane
- n-Eicosane
- n-Docosane
- n-Telracosane
- n-Hexacosane
- n-Qclacosane
- n-Triacontane
- n-Dotrizcontance
- n-Tetratriacontane

- Peplatriaconiane

o

BE'T

/=T

{ Mrs. Araya Tipparuk )

e dutoval  Sheroruen....

( Miss Jutarat Jaemruen )

Analyst Technical Management Team

REG. NO. 7-239-9-0022 . REG. NO, 7-239-1-0004

Remark : 1. Reported analysis refers to submitted sample only,

2. This report shall not be reprodui:ed, except in full, without official approval.
' - .
3. : Notification of the Ministry of Industry, B.E.255% (2016) : Criteria on contamination in soll and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination,

Pape3of 3



11549 Faan 3109
SECOT CO., LTD.

4
239 aurdunaealrzih uvasuede waunde aganMwuMIng 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website ; secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation {Thailand) Ltd. REQUEST SERVYICE Na, : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co.,. Ltd. REGISTRATION No. -
SAMPLING DATE 1 25/1092025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 SAMPLING TIME : 15:03-16:07
ANALYTICAL DATE 1 25,27/09/2025-01/10/2025 : Mr. Jecrawat Khothamhan
SITE OPERATOR

REPORT DATE : 081072025 1
SAMPLE CONDITION : tfinalaflasnouidnion FILE CODE ; 225100_GW_September
PARAMETER UNIT ANALYSIS ND STATION

METHODS (non-detectable) MW-§
Depth m - - 4.63
Temperature c 2550 B <0.5 34.2
Color Unit 2120B <5.0 10
Conductivity pSfem 2510B <1.0 5,468
Tatal Dissolved Solids mg/l 2540 C <325 3412
Total Suspended Solids mg/l 2540D <25 155

{ Miss Khemchuda Insom )
Analyst

Remark : ). Reported analysis refers to submitted sample only.

{ Mrs. Araya Tipparuk )

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not available,

Page lof 3
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SECOT CO., LTD.

4
239 punTunaelsslt uunge l'll?lll‘]\léﬂ AFHNAUHIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th B-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Lid, REQUEST SERVICE Ne. : 1822/68

ader Line Project) )
SAMPLING BY : EEOT Co.,, Lid, REGISTRATION No. 1 7239 '
SAMPLING DATE :5092025 SAMPLING METHOD  : Preumatic Bladder Pumnp
RECEIVED DATE :2_7169/2025 SAMPLING TIME : 15:03-16:07
ANALYTICAL DATE :?,27/09}'2025-02/ 10/2025 : Mr. Jeerawat Khothamhan

—_ SITE OPERATOR
REFCRT DATE : 08/10/2025 . ] 1 -239-9-0025
SAMPLE CONDITION : Em‘lnﬁmnamﬁmfau FILE CODE : 225100_G'W_September

ANALYSIS ND STATION u
PARAMETER UNIT STANDARD
METHODS (non-detectable) MW-8

pH . 4500-H B <0.10 5.15 .
Benzene mgfl 6200 B < 0.0002 ND =02
Carbon tetrachloride mg/l 6200 B <0.0002 ND 504
1,2-Dichloroethane mg/l ' 6200 B < 0.0002 ND 205
Dichloromethane mgfl 6200 B < 0.0002 ND 6.0
I,1-Dichloroethylene mg/l 6200 B < 0,0002 ND 501
cis-1,2-Dichlorocthylene mg/l 6200 B < 0.0002 ND <2.0
trans-1,2-Dichloroethylene mg/] 6200 B < 0.0002 ND £5.0
Ethylbenzene mg/l 6200 B <0.0002 ND <20
Styrene mgll 6200 B <0,0002 ND <24
Tetrachloroethylene mg/l 6200 B <0.0002 ND <09
Toluene mg/l 6200 B <0.0002 ' ND <50
1,1,1-Trichlorocthane . mg/l 62008 < {0,0002 Ni) =02
1,1,2-Trichloroethane mg/l G200 B <0,0002 ND <08
Trichloroethylene mgfl 6200B <0.0002 ND <44
m-Xylene mg/ 6200B < 0.0002 ND =24
o-Xylene mg/l - 6200 B <0.0002 ND =24
p-Xylene mg/| 6200 B <0.0002 ND <24
Total Xylenes mgfl 6200 B <0.0006 ND <24
Vinyl Chloride mg/l 6200 B <0.0005 ND =0.03

R AND WA

St JoSten...... it e
( Miss Jutarat Jaemruen } ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-9-0022 REG. NO. 3-239-A-0004
Remark : 1. Reported analysis refers to submitted sample only.

2. This report shail not be reproduced, except in full, without official approval.
/ N~ :

3, I Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, informatibn including making the report of the result of soil and groundwater quality examination,

4, - Not available.
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SECOT CO., LTD.

a & 4
239 ouviunasalseah uvaeunede (rauede ATUNKNNINAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME i Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
_?Feeder Line Project)
SAMPLING BY : SECOT Co., Ltd. REGISTRATION No. 1 3239
SAMPLING DATE 1 2511092025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 15:03-16:07
ANALYTICAL DATE : h2.91'09a'2025-02l 10/2025 ! Mr. Jeerawat Khothamban
- : SITE OPERATOR
REPORT DATE : 08/10/2025 t -239-9-0025
SAMPLE CONDITION . mApdladnznoudniey FILE CODE : 225100_GW_September
ANALYSIS ND STATION y
PARAMETER UNIT STANDARD
METHODS (non-detectable) MW-8
Tota) Peteoleum Hydrocarbons
-GGy mg/l 5030 C/ 8260 D <0.003 ND <14
- Pentane
- Benzene
- Toluene
-mp-Xylene
- o-Xylene
CogCis my/] 3510C/8015 D <0025 ND <17
- n-Nonane
= n-Decane
- a-Dodecane

- n-Tetradecane
- n~Hexadecane
“CoiCas mg/l 3510C/ 8015 D <0.050 ND <0.1
~ n~Octadecane
- n-Eicosane
- n-Docosanbe
~ n-Telracosane
= n-Hexacosane
- n-Octacosane
- n-Triacontane

= n-Dotriacontane

- n-Tefratriaconiane
- Pentatrincontane
REF - 4 \J L -
o ifarad oerovven.... =S
( Miss Jularat Jaemruen ) { Mrs. Araya Tipparuk)
Analyst Technical Management Team
REG. NO. 7-239-9-0022 REG. NO. 1-239-A-0004

Remark ; 1. Reported analysis refers 1o submitted sample only.
2. This report shall not be reproduced, except in full, without official approval,
v .
3, Notification of the Ministry of Indusiry, B.E2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.
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SECOT CO., LTD.

o A
239 ﬂuu‘iﬂﬂﬁﬂ\i‘ljit’ﬂ'l ll.‘lJ'N'Ll'N‘ﬂﬂ WAUNED HPAUNHNURIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 BAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petrolewm Aviation (Thailand) Lid. REQUEST SERVICE No. : 1822/68
a:der Line Project)

SAMPLING BY : EEEOT Co,, Ltd. REGISTRATION No. H
SAMPLING DATE : EIOWZOZS SAMPLING METHOD : Preumatic Bladder Pump
RECEIVED DATE : %9/2025 SAMPLING TIME : 09:24-09:49
ANALYTICAL DATE : 5,27/09!2025-011 1012025 SITE OPERATOR : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 ' -
SAMPLE CONDITION : Eﬂﬂﬂ FILE CODE 1 225100_GW_September

ANALYSIS ND STATION
PARAMETER UNIT

METHODS {non-detectablc) MW-10
Depth m - - 345
Temperature c. 2550B <0.5 333
Color Unit 2120B <5.0 80
Conductivity uSfem 2510B <10 520
Total Dissolved Solids mg/l 2540C <25 338
Total Suspended Solids mg/l 2540D <25 49

Ehindnk: Toem

{ Miss Khemchuda Insorn )

Analyst

Remark : 1. Reported analysis refers to submitted sample only.

( Mrs. Araya Tipparuk )

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.
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USHN Faen 3100
SECOT CO., LTD.

A
230 amBunasalszth uuaunde (wauneite ngunnuKng 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
(Fecder Line Project)
SAMPLING BY : SECOT Co., Ltd. REGISTRATION No. 1 =239
SAMPLING DATE 1 26/09/2025 ' SAMPLING METHOD  : Pncumatic Bladder Pump
RECEIVED DATE 1 277092025 SAMPLING TIME : 09:24-09:49
ANALYTICAL DATE : 25,27/09/2025-02/10/2025 1+ Mr, Jeerawat Khothamhan
REPORT DATE : 08/10/2025 SITE OFERATOR : 1-239-9-0025
SAMPLE CONDITION  : miedla FILE CODE : 225100 GW_September
ANALYSIS ND STATION u
PARAMETER UNIT STANDARD
METHODS {non-detectable) MW-10
pH - 4500-H B <0.10 6.61 -
Benzene mg/l 6200 B <0.0002 ND <02
Carbon tetrachloride mg/t 6200 B <0.0002 ND <04
1,2-Dichlarocthanc mg/l 6200 B <(.0002 ND =0.5
Dichloromethane mg/l 6200 B <0.0002 ND <60
1,1-Dichloroethylene mg/l ' 6200B < 0.0002 ND =0.1
cis-1,2-Dichloroethylene mg/l 6200B <0.0002 ND <20
trans-1,2-Dichloroethylene mg/l 62008 < 0,0002 ND <50
Ethylbenzene mgfl 6200 B < 0.0002 ND <20
Styrene mg/l 6200 B <0.0002 ND £24
Tetrachioroethylene mg/l 6200 B <0.0002 ND =09
Toluene mg/l 6200B <0.0002 ND <50
1,1,1-Trichloroethane mgfl 6200 B <{.0002 ND _ =02
1,1,2-Trichloveethane mgl 6200 B <0.0002 ND : <038
Trichloroethylenc mg/l 6200 B < 0.0002 ND <44
m-Xylene mgfi 6200 B < 0.0002 ND <24
o-Xylene mg/l 6200 B <0.0002 ND <24
p-Xylene mg/l 6200 B <0.0002 ND <24
Total Xylenes mg/l 6200 B <0.0006 ND <24
Vinyl Chloride mgfi 6200 B <0.0005 ND <0.03
et heen_ e S

( Miss Jutarat Jaemruen )

Analyst

REG. NG. 7-239-9-0022

Remark: 1. Reported analysis refers to submitted sample only.

{ Mrs. Araya Tippatuk)
Technical Managenient Team
REG. NO, 1-239-0-0004

2. This report shall not be reproduced, cxcépl in full, without official approval.

3. v Notification of the Ministry of Industry, B.E.2559 (2016} : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, mformation including making the report of the result of soil and groundwater quality examination.

4, - Not available.
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SECOT CO., LTD.

o, . A
239 nuuiuﬂamﬂszﬂ'l U INUNES I‘Uﬂ'll'i\!éﬂ DIAMHUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 259-3535 Website : secot.co.th B-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petrolewm Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68

(Feeder Line Project)

SAMPLING BY : SECOT Co., Ltd. REGISTRATION No. 1 1-239

SAMPLING DATE 1 26/09/2025 SAMPLING METHCD : Pneumatic Bladder Pump

RECEIVED DATE : 27/09/2025 SAMPLING TIME : 09:24-0%:49

ANALYTICAL DATE 1 29/09/2023-02/10/2025 + Mr, Jeerawat Khothamhan
— SITE OPERATOR
: 1-239-9-0025

REPORT DATE : 08/1072025

SAMPLE CONDITION : mfiedly FILE CODE : 225100_GW_September

ANALYSIS ND STATION

PARAMETER UNIT °~
METHODS (non-detectable) MW-10

STANDARD"

Total Petrolewn Hydrocarbons

-GGy g/l 5030C/8260D <0.003 ND <14

- Pentane
- Benzene
- Toluene
- m,p-Xylene
~o-Xylene
“CoxCie mg] 3510 C/8015D <0,025 ND <17
- n-Nonane '
- n-Decane
- n-Dodecane
- n-Tetradecane

- n-Hexadecane
“CoreCis my/l 3516 C/8015D < 0,050 ND <0.1

- n-Octadecane

- n-Eicosane

= n-Decosans

- n-Tetracosane

- n-Hexacosane

- n-Octacosane

- n-Trincontane

= n-Dotriacontanc

- n-Tetratriacontane

- Pentatriaconiane

RER . W R v, W,

. tarat_ Toeraruen.... N

{ Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk )
Analyst - Technical Management Team
REG, NO. 1-239-9-0022 REG. NO. 1-239-1-0004

Remark : 1. Reported analysis refers to submitted semple only.
2. This report shall not be reproduced, except in full, without official approval.
"
3. Notification of the Ministry of Industry, B.E.2559 {2016) : Criteria on contamination in soil and groundwater, the examination of seil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.

. Page3dof 3
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SECOT CO., LTD.

- 4
239 auuTunasanlszih HUTNEe ade AFAUNHUHIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK. 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviztion (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co,, Ltd. REGISTRATION No, -
SAMPLING DATE : 26/09/2025 SAMPLING METHOD ¢ Preumatic Bladder Pump
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 14:06-14:25
ANALYTICAL DATE 1 26,27/09/2025-01/10/2025 : Mr. Jeerawat Khothamhan
SITE OPERATOR
REPORT DATE : 08/10/2025 -
SAMPLE CONDITION  : indisslailngnoudntley FILE CODE : 225100_GW_September
PARAMETER UNIT - ANALYSIS ND STATION
METHODS (non-detectable) MW-16
Depth m - - 423
Temperature °c 2550B <0.5 30.7
Color Unit 2120B <5.0 30
Conductivity pS/em 2510B <1.0 570
Total Dissolved Solids mgf] 2540C <25 362
Total Suspended Solids mg/l 2540D <25 118

Uiy, oot

( Miss Khemchuda Insorn )
Analyst

Remark : 1. Reported analysis refers to submitted sample only.

( Mrs. Araya Tippatuk)

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not avajlable,

Page lof 3
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SECOT CO., LTD.

- A A
239 auuIunastlszih wUNUNED IWALTIFD NFUNWANILAT 10800
239 RIMKI.ONGPRAPA ROAD, BANGSUE, BANGKOK 10300, THAILAND
TBL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE Ne. : 1822/68

acder Line Project)
SAMPLING BY : ECOT‘ Co., Ltd. -REGISTRATION No. 1 1239
SAMPLING DATE :_2-6709!2025 SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE :509/2025 SAMPLING TIME : 14:06-14:25
ANALYTICAL DATE :—2—6,—27109120'25-02/ 102025 : Mr. Jeerawat Khothamban

—_— SITE OPERATOR
RETORT DATE : 08/10/2025 1 1-239-9-0025
SAMPLE CONDITION Fﬁﬂﬂﬁﬁnznﬂmﬁﬂﬂaﬂ FILE CODE : 225100_GW_September

ANALYSIS ND STATION v
PARAMETER UNIT STANDARD
METHODS {non-detectable) MW-16

pH - 4500-H B <0.10 6.66 .
Benzene mg/l - 6200 B <0.0002 ND =02
Carbon tetrachloride mg/l 6200 B <0.0002 ND <04
1,2-Dichlorecthane mg/) 6200 B < 0.0002 ND <05
Dichloromethane mg/l 6200 B <0,0002 ND <6.0
1,1-Dichtoroethylene ma/l 6200 B < 0.0002 ND <01
cis~1,2-Dichloroethylene mg/l 6200 B <0.0002 ND <2.0
trans-1,2-Dichloroethylene g/l 6200 B <0.,0002 ND
Ethylbenzene mgll * 6200 B <(,0002 ND <20
Styrene mg/l 6200 B < 0.0002 ND =24
Tetrachlorocthylene mg/l 6200 B < 0,0002 ND <09
Toluene mg/l 6200 B < 0.0002 ND =50
1,1,1-Trichloroethanc mg/l 6200 B < 0.0002 ND <02
1,1,2-Trichloroethane mg/l 6200 B < 0.0002 ND <038
Trichtoroethylene mg/l 6200 B <(0.0002 ND <44
m-Xylene mgfl 6200 B <0,0002 ND <24
o-Xylene ‘ mg/l 6200 B <0,0002 ND <24
p-Xylene mg/l 6200 B <0.0002 ND <24
Total Xylenes mg/fl 6200 B <0.0006 ND <24
Vinyl Chtoride mg/] 6200 B < 0.0005 ND <0.03

Jutorad _Teemruen Y s Do

{ Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 7-239-3-0022 ‘ REG. NO. 1-239-n-0004

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. " Notification of the Ministry c;f Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.
4, - Not nvailabic.

Page2of 3
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SECOT CO., LTD.

a 4
239 ﬂuufﬂﬂ'ﬂﬂiﬂ‘ib’ﬂ'l ll'lJ'l\'HJ‘Néﬂ ANNEE APIINRINIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No, . 1822/68
(Feeder Line Project)
SAMPLING BY : -S'E(".‘OT Co., Ltd. REGISTRATION No. 1 1239
SAMPLING DATE : 50912025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIYED DATE 1 2710942025 ) SAMPLING TIME : 14:06-14:25
ANALYTICAL DATE : 29/09/2025-02/10/2025 : Mr. Jeerawat Khothamhan
—_— SITE OPERATOR
REFORT DATE : 08/10/2025 ; 1-23%-9-0025
SAMPLE CONDITION : muﬂﬁﬁﬂzﬂaulanﬁﬁﬂ FILE CODE : 225100_GW_September
ANALYSIS ND STATION »
PARAMETER UNIT STANDARD
METHODS (non-detectable} MW-16
Total Petroleum Hydrocarbons
-GGy mgl 5030 C/8260D <0,003 ND <14
~ Pentane
- Benzene
~ Teluene
- m,p-Xylene
~ p-Xylene
“CoxCig mg/l 3510 C/8015D <0.025 ND <17
- n-Nonane
- h-Decane
- n-Dodecane
- n-Tetradecane

- n-Hexadecane
“C,16Cys mg/l 3510 C/8015D <0.,050 ND <0,

- n-Octadecane

- n-Eicosane

- n-Docosane

- n-Tetracosane

- n-Hexacosane

- n~Octacosane

- n=Triacomane

- n-Dotriacontane

= n-Tetratriacontans

- Pentatriacontane

il

REF . W,
. Jutornl..... DY [N
( Miss Jutarat Jacmruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-9-0022 REG. NO. 1-239-A-0004

Remark : 1. Reported analysis refers to submitted sample only.

2. This report shall not be reproduced, except in full, without official approval.
u
3. Notification of the Ministry of Industry, B.E.255% (2016) : Criteria on contamination in soil and groundwater, the examination of sail and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.

Page3of 3
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SECOT CO., LTD.

- 4
239 ountuaaslTel Ku2aUede mrede AFANHUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK. 10800, THAILAND

TEL. {(662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv(@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleurn Aviation (Thaifand) Ltd. REQUEST SERVICE No. : 1822/68

?I-;cder Line Project)
SAMPLING BY : S_ECOT Co., Ltd. REGISTRATION No. -
SAMPLING DATE : 35;09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 2—7!091'2025 SAMPLING TIME : 10:26-11:07
ANALYTICAL DATE : 527!0912025-0 1/10/2025 i Mr, Jeerawat Khothamhan

= SITE OPERATOR
REPORT DATE : 08/10/2025 -
SAMPLE CONDITION : Tﬁaﬂﬁﬁnznw FILE CODE : 225100_GW_September

ANALYSIS ND STATION
PARAMETER UNIT
‘ METHODS {non-detectablc) GW-1

Depth m - - 3.90
Tempetature °c 2550 B <0.5 318
Color Unit 2120B <5.0 10
Conductivity pS/em 25108 <1.0 5,392
Total Dissolved Salids mgfl 2540C <25 3,756
Total Suspended Solids mgfl 2540 D <25 70

Phgsdy Fagon

( Miss Khemchuda Insom }

Analyst

Remark @ 1. Reporied analysis refers to submitted sample only.

ST

{ Mrs. Araya Tipparuk )

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

Pape 1 of 3



135N Faon 910
SECOT CO., LTD.

230 purSunaselszl nvasunde Wwau1eBe npunmHUMILAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation {Thailand) Ltd. REQUEST SERVICE No. ; 1822/68

Eder Line.Project)
SAMPLING BY :EEEOT Co., Ltd. REGISTRATION No. : -239
SAMPLING DATE : ;GEQIZOZS SAMPLING METHOD  : P'neumatic Bladder Pump
RECEIVED DATE :;69!2025 SAMPLING TIME 1 10:26-11:07
ANALYTICAL DATE :“2}37:‘0912025-02/ 10/2025 : Mr. Jeerawat Khotharmhan

— SITE OPERATOR
REPFORT DATE : &HOIZOZS : 1-239-9-0025
SAMPLE CONDITION : misdlaiinznou FILE CODE : 225100_GW_September
PARAMETER UNIT ANALYSIS ND STATION S‘]‘ANDARDI '

METHODS {non-detectable) GW-1

pH - 4500-H' B <0.10 5.05 .
Benzene mg/l 6200 B <0.0002 ND <02
Catbon tetrachloride mg/l 6200 B <0.0002 ND <04
1,2-Dichloroethans mefl 6200 B < 0.0002 ND <05
Dichloromethane mg/l - 6200 B <0.0002 ND 260
1,1-Dichloroethylene mg/l 6200 B <0.0002 ND =0.1
cis-1,2-Dichioroethylene - mg/l 6200 B <0.0002 ND <20
trans-!,2-Dichloroethylene mgfl 6200 B <0.0002 ND =50
Ethylbenzene mgfl 6200 B <{(,0002 ND <20
Styrene mgfl 6200 B <0.0002 ND =24
Tetrachloroethylene mg/l 6200 B <0.0002 ND <09
Toluene mg/l 6200 B <0.0002 ND <50
1,1,1-Trichloroethane mg/l G200 B <(.0002 ND =02
1,1,2-Trichloroethane mg/l 6200 B < 0.0002 ND =038
Trichloroethylenc mgfl G200B <0.0002 ND <44
m-Xylene mg/l 6200 B <0.0002 ND <24
o-Xylene mgfl 6200 B <0.0002 ND <24
p-Xylene mgfl 6200 B < 0.0002 ND <24
Total Xylenes mg/l ' 62008 <0.0006 ND =24
Vinyl Chloride ' mg/l 6200 B <0.0005 ND <0.03

o itoral _Shermmuen... =T

{ Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk )
Anilyst . Technical Management Team .
REG. NO. 3-239-9-0022 REG. NO. 1-239-n-0004

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3 v Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.
4, - Not available.
Page 10f2



USHN Fpan 3100
SECOT CO., LTD.

- 4 4
239 ouuSunaslszih 19U 1IALTNED AFUNRIMINAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME

: Kuwait Petroleum Aviation (Thailand) Ltd.

(Fecder Line Project)

SAMPLING BY : SECOT Co,, Ltd.

REGISTRATION No.

SAMPLING DATE : 26/05/2025

SAMPLING METHOD

RECEIVED DATE : 27/09/2025

SAMPLING TIME

ANALYTICAL DATE : 28/09/2025-02/10/2025

SITE OPERATOR

REPORT DATE : 08/10/2025

Y -
: wdplnlineneu

SAMPLE CONDITION

FILE CODE

REQUEST SERVICE No.

: 1822/68

1 1238

: Pneumatic Bladder Pump

: 10:26-11:07

: Mr, Jecrawat Khothamhan

: 3-239-9-0025

: 225100_GW_September

ANALYSIS
METHODS

PARAMETER UNIT

ND

STATION

{non-detectable)

W
DARD
GW-1 STANDA

Total Petroleum Hydrecarbons
~CsCy

- Pentane

mgl 5030C/8260 D

- Benzene

- Toluene

- mp-Xylene
- o-Xylene

“C,Cig 3510C/8015 D

mg/l

- n-Nonane

- n-Decane

- n-Dedecanc

~ n-Telradecane

- n-Hexadecane
CorgCss

- n-Octadecanc

mg/l 3510C/8015D

- n-Eicosane

- n-Docosane

- n-Telracosane

- n-Hexacosane

= n-Octacosane

- n-Triacontane

- n-Dotriacontane

- n-Tatratriacontane

- Penlatriacontanc

«<0.003

<0.025

< 0.050

ND

ND

ND

1l

it ToROOVIEN........

{ Miss Jutarat Jaemruen )
Analyst
REG, NO. 1-239-9-0022

Remark : 1. Reported analysis refers to submitted sample only.

~CL

2. This report shall not be reproduced, except in full, without official approval.

{ Mrs. Araya Tipparuk )
Technical Management Team

REG. NO. 2-239-1-0004

3. " Notification of the Ministry of Industry, B.E.2559 (2016) : Crileria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.

Pagedof 3
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SECOT CO., LTD.

A
230 nuidunaeatssa uwvaeuede waude ngunnurIuAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

: Kuwait Petroleum Aviation (Thailand) Ltd.

CLIENT NAME REQUEST SERVICE No.  : 1822/68
(Feeder Line Project}
SAMPLING BY : SECOT Co,, Ltd, REGISTRATION No. -
SAMPLING DATE : 25/09/2025 SAMPLING METHOD ¢ Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 SAMPLING TIME : 13:58-14:28
ANALYTICAL DATE  : 25,27/09/2025-01/10/2025 N : Mr. Jeerawat Khothamhan
: SITE OPERATOR

REFORT DATE : 08/10/2025 H
SAMPLE CONDITION : wmineladiazney FILE CODE : 225100_GW_Scptember

ANALYSIS ND STATION
PARAMETER UNIT

METHODS (non-detectable) GW-4
Depth m - - 3.50
Temperature ‘c . 25508 <05 332
Color Unit 21208 <35.0 150
Conductivity pSfem 25108 <1.0 606
Total Dissolved Solids mgfl 2540C <25 388
Total Suspended Solids mg/l 2540 D <25 34

KA\{MM&K Fouim

( Miss Khemchuda Insom )

Analyst

Remark : 1. Reported analysis refers to submitted sample only.

(Mrs. Araya Tipparvk)

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

Pagelof 3
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SECOT CO.,LTD. !

Y " | &
239 ﬂuﬂ’iuﬂﬂﬂiﬂi’xﬂ1 INNVURFD WALINED ATUNKUNIURT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL, (662) 959-3600 FAX (662} 959-3535 Website : secot.co.th E-mail ; envservi@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No.: 1822/68
(Feeder Line Project)

SAMPLING BY : SECOT Co., Lid. REGISTRATION No. 1239
SAMPLING DATE 1 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pummp
RECEIVED DATE 2700942025 SAMPLING TIME ' 13:58-14:28
ANALYTICAL DATE : 25,27/09/2025-02/10/2025 : Mr, Jeerawat Khothamhan
REPORT DATE : 08/10/2025 SITE OPERATOR : 1-239-9-0025
SAMPLE CONDITION : minalatingnou FILE CODE : 225100_GW_September

ANALYSIS ND STATION u
PARAMETER UNIT STANDARD

METHODS {non-detectable) GW-4
pH - 4500-H' B <0.10 6.74 -
Benzene g/ 6200 B <0.0002 ND =02
Carbon tetrachloride mg/l 6200 B <0.0002 ND =04
1,2-Dichloreethane g/l 6200 B <0.0002 ND <0.5
Dichlgromethane mg/l 6200 B < 0.0002 ND <60
1,1-Dichloroethylenc mg/ 6200 B <0.0002 ND =0l
cis-1,2-Dichloroethylene mg/l 6200 B <0,0002 ND <2.0
trans-1,2-Dichloroethylene mgh 62008 <0,0002 ND <£5.0
Ethylbenzene mg/| 6200 B <0,0002 ND =20
Styrene mg/l 6200 B <0.0002 ND =24
Tetrachloroethylenc mg/l 6200 B < 0.0002 ND =09
Toluene mgfl 6200 B <0.0002 ND =50
1,1,1-Trichloroethane mg/l 6200 B <0.0002 ND =02
1,1,2-Trichloroethane mgfl 6200 B < 0.0002 ND <08
Trichloroethylene mgl . 6200 8 <0.0002 ND <44
m-Xylene mg/l 6200 B <0.0002 ND =24
o-Xylene mgfl 6200 B < 0.0002 ND <24
p-Xylene mgfl 6200 B < 0.0002 ND =24
Total Xylenes mgfl 62008 <0.0006 ND =24
Vinyl Chloride mgl 6200 B < 0.0005 ND <0.03

bt Joerruen.......

{ Miss Jutarat Jaemruen }

Analyst

REG. NO. 7-239-9-0022

Remark ; [, Reported analysis refers to submitted sample only.
. .

A L

( Mrs. Araya Tipparuk )

Technical Management Team

2. This report shall ot be reproduced, except in full, without official approval.

REG, NO, 1-239-1-0004

3. I!Notif'lcatian of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the resull of soif and groundwater quality examination.

4. - Not available,

Page2of 3
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SECOT CO., LTD.

239 ounSunanslyzil uuannsde waunsde NFUNHURIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envservi@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME t Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No.  : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co,, Ltg[. REGISTRATION No. 2239
SAMPLING DATE 1 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE = 27/092025 SAMPLING TIME 1 13:58-14:28
ANALYTICAL DATE  29/09/2025-02/10/2025 i Mr. Jeerawat Khothamhan
SITE OPERATOR
REPORT DATE : 08/10/2025 1 238-9-0025
SAMPLE CONDITION : wfledluiinznou FILE CODE . 225100_GW_September
ANALYSIS ND STATION "
PARAMETER UNIT STANDARD
. METHODS {non-dctectablc) GW-4

Total Petrolewm Hydrocarbons
-CyCy mg/l 5030 C/8260 D <0003 ND <i4

- Pentane
- Benzene
- Toluene
- m,p-Xylene
- o-Xylene
-CoeCy mgll " 3510C/8015D <0.025 ND
- n-Nonane
- n-Decane
- n-Dodecane
- n-Telmadecane

- n-Hexadecane
-C.yCis !l 3510 C/8015D < 0,050 ND

- n-Cctadecane

- n-Eicosane

- n=Docosang

- n-Tetracosanc

- n-Hexacosane

= n-Octacosane

= n~Tracontane

- n-Dotriacontane

« n-Tetratriacontane

- Pentatriacontane

o Titared_ Tostovien | A A

{ Miss Jutarat Jaemruen ) { Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG, NO. 1-239-9-0022 REG. NO. 7-239-n-0004

Remark : 1, Reporled analysis refers to submitled sample only.
2. This report shall not be reproduced, except in full, without official approval.
3, Notification of the Ministry of Industry, B.E.2559 (2016 : Criteria on contamination in s0il and groundwater, the examination of soil and

groundwater guality, information including making the report of the result of soil and groundwater quality examination,

Page3of 3



USTN ¥aan 310
SECOT CO., LTD.

- A
239 auuunanadszh ll'II’NU'NéO WALNED AFINHUYIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. {662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co,th

GROUND WATER ANALYSIS REFORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
aeder Line Project)

SAMPLING BY : ECOT Co., Ltd. REGISTRATION No. HE
SAMPLING DATE : ?2;’09!2{)25 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 5}0912025 SAMPLING TIME D 10:12-10:24
ANALYTICAL DATE : ZS,Z?/OQ/Z.(HS-O 1/10/2025 SITE OPERATOR : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 -
SAMPLE CONDITION : T‘l:%ﬂﬂﬁﬁﬂ#ﬂﬂu ) FILE CODE : 225100_GW_September

ANALYSIS ND STATION
PARAMETER UNIT

METHODS (non-detectable) GW-5
Depth m - - 2.90
Temperature c 2550B <05 32.8
Color Unit 2120B <5.0 200
Conductivity uS/em 2510B <10 200
Total Dissolved Solids mg/l 2540 C <25 190
Total Suspended Solids mgfl 2540D <25 2.8

g dud, D

{ Miss Khemchuda Insom )
Analyst

Remark : 1, Reported analysis refers to submitted sample only,

/=N

( Mrs. Araya Tipparuk)

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not availabie.

Pagelof 3
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SECOT CO., LTD.

- A P
239 aunTunanedsEth HYND19ED WALINED NTIUNHUMIUAST 10800
239 RIMKLONGPRAPA ROAD, BANGSUR, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : sccot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME + Kuwait Petrolesm Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
{Feedcr Line Project)
SAMPLING BY : SECOT Co., Ltd. REGISTRATION Na. 1 7239
SAMPLING DATE ; 25/09/2025 SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 SAMPLING TIME : 10:12-10:24
ANALYTICAL DATE : 25,27/09/2025-02/10/2025 SITE OPERATOR : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 : 1-239-9-0025
SAMPLE CONDITION  : mineladiaznau FILE CODE : 225100_GW_September
ANALYSIS ND STATION ) v
PARAMETER UNIT STANDARD
METHCDS (non-detectable) GW-5
pH . 4500-H" B <0.10 6.38 -
Benzene mgh 6200 B <0.0002 ND <02
Carbon tetrachloride mgfl 6200 B <0.0002 ND <04
1,2-Dichlorocthanc mg/l 6200 B <0.0002 ND <05
Dichioromethane mg/) 6200 B <0.0002 ND £6.0
1,1-Dichloroethylene mg/ 6200 B < (.0002 ND <0.1
cis-1,2-Dichlorocthylene mg/l 6200B < (0.0002 ND <20
trans-1,2-Dichlorocthylene mg/1 6200 B <0.0002 ND <50
Ethylhenzene mg/l - 6200 B <0.0002 ND <20
Styrene mgfl 6200 B < 0.0002 ND <
Tetrachloroethylenc mg/l 62008 <0.0002 ND =09
Toluene mg/l 6200 B <0.0002 ND <5.0
1,1,i-Trichloroethane mg/l 6200 B <0.0002 ND <02
1,1,2-Trichloroethane mg/l 6200 B <0.0002 ND <03
Trichloroethylene mgl 6200 B < 0.0002 ND 244
m-Xylene . mg/l 6200B < 0.0002 ND <24
o-Xylene mg/l 6200 B < 0.0002 ND <24
p-Xylene mgfi 6200 B <0.0002 ND <24
Total Xylenes mg/l 6200 B <0.0006 ND <24
Vinyl Chloride mg/l 6200 B < 0.0005 ND <0.03
REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER 23" ED.2017 (AWWA APHA, WEF)
Jotavad ... Jasoren el L
{ Miss Jutarat Jaemruen ) { Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NOQ. 3-239-0-0022 _ REG. NO. 1-239-1-0004

Remark : 1. Reporied analysis refers (o submitted sample only.
2. This report shall not be reproduced, except in full, without official approval,
3. v Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.
4, - Not available.

Page2of 3
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SECOT CO., LTD.

o 4 &
239 auMSunaeIlszY HYTNUNFD WALIED AFAUNWUMIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE Na. : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co,, Ltd, REGISTRATION No. : 71-239
SAMPLING DATE 1 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 2710912025 SAMPLING TIME : 10:12-10;24
ANALYTICAL DATE ¢ 20/09/2025-02/10/2025 : Mr. Jeerawat Khothamhan
— SITE OPERATOR
REPORT DATE : 08/10/2025 : 1-239-9-0025
SAMPLE CONDITION : minalafinznou FILE CODE : 225100_GW_September
ANALYSIS ND STATION v
PARAMETER UNIT STANDARD
METHODS (non-detectablc) GW-5
I Toon!
-CyCy mgl | 5030C/8260D < 0,003 ND =14
- Pentane
- Benzene
- Toluene
- mp-Xylene
- 0~-Xylene
C.iCis ml 3510C/8015D <0.025 ND =17
- n-Nonane
- n-Decane
= n-Dodecane
- n-Tetradecane
- n-Hexadecane
“CoreCas mp/l 3510C/8015D <0.050 ND 501
- n-Ccfadecane
- n-Eicosane
- n-Dacosane

- n-Tetracosane

- n-Hexacosone

- n-Oclacosane

- n=Trincontane

- n-Dotriacontane

- n-Tetratriacontane

= Pentatriacontane

T

/\_"\W_.

{ Mrs. Araya Tipparuk )

e itrad . Joeropen...

{ Miss Jutarat Jaemruen )

Technical Management Team
REG. NO. 2-239-1-0004

Analyst
REG. NO. 7-239-9-0022

Remurk : 1. Reported analysis refers to submitted sample only.
2, This report shall not be reproduced, except in full, without official approval.
v . .
3. Notification of the Ministry of Industry, B.E.2559 (2016) ; Criteria on contamination in soil and groundwater, the cxamination of sofl and

groundwater quality, information including making the report of the result of soil and groundwater quality cxamination.

Pagedof 3
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SECOT CO., LTD.

o A
239 auniunaoaszil ll'U’N'U'N%O WALNED NFUNHNMIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
Eeeder Line Project)
SAMPLING BY : EECOT Co,, Ltd. REGISTRATION No. -
SAMPLING DATE : _2-51‘09!202'5 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : -2—7;’09/2025 SAMPLING TIME : 09:49-10:01
ANALYTICAL DATE :;6,27/09/2025—01/]0!2025 : Mr. Jeerawat Khothamhan
— SITE OPERATOR
REPORT DATE : 08/1072025 1-
SAMPLE CONDITION : aﬁaﬂﬁ‘ﬁﬂSﬂau o FILE CODE : 225100_GW_September
ANALYSIS ND STATION
PARAMETER UNIT
METHODS (non-detectable) GW-8
Depth m - - 317
Temperature c 2550 B <0.5 324
Color Unit 2120B <5.0 100
Conductivity MSfem 2510B <1.0 189
Total Dissolved Solids mg/l 2540 C <25 132
Total Suspended Solids mgli 2540 D <25 1

Uhi by, Favers

{ Miss Khemchuda Insorn )
Analyst

Remark : 1. Reported analysis refers to submitted sample only.

=Tl

{ Mrs. Araya Tipparuk)

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3, - Not available,

Page L of 3



U3HN Fnen 91na
SECOT CO., LTD.

239 ﬂuunillﬂﬂﬂﬂﬂiﬁ'ﬂ'] Ll.'ll'Nll'NéU l‘l]?'l‘].l'l\'léﬂ AFINHUMIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGK.OK 10800, THAILAND
TEL, (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleun Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
(Feeder Line .Project)
SAMPLING BY 1 SECQOT Co., Ltd. REGISTRATION No. 1 239
SAMPLING DATE : ;;(_)—90025 SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 09:49-10:01
ANALYTICAL DATE :;,2-710912025-02/ 10/2025 ¢ Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 SITE OPERATOR : 2-239-9-0025
SAMPLE CONDITION : @e‘lﬁﬁnqnau FILE CODE : 225100_GW_September
ANALYSIS ND STATION U
PARAMETER UNIT STANDARD
METHODS (non-detectable) GW-§
pH . 4500-H" B <0.10 6.77 -
Benzene g/l 6200 B <0.0002 ND <02
Carbon tetrachloride g/l 6200 B <0.0002 ND <04
1,2-Dichloroethane mgfl 6200 B <0.0002 0.0003 205
Dichloromethane mgd 6200 B < 0,0002 ND <60
1,1-Dichlorocthylene mg/l 6200 B <0.0002 ND =01
cis-1,2-Dichloroethyiene mg/l 6200 B <0.0002 ND <20
trans-1,2-Dichloroethylene mg/l 6200 B <0.0002 ND <5.0
Ethylbenzene mg/| 6200 B <0.0002 ND =20
Styrene mg/l 6200 B <0.0002 ND <24
Tetrachlproethylene mg/l ) 6200 B <0.0002 ND =09
Toluene mg/l - 6200 B < 0.0002 ND <50
1,1,1-Trichloroethane mgfl 6200 B <0.0002 ND =02
1,1,2-Trichloroethane mg/l 6200 B <0.0002 ND <038
Trichloroethylene mg/l 6200 B < 0.0002 ND <44
m-Xylene mg/l 6200 B <0.0002 ND <24
o-Xylene mgll G200 B <0.0002 ND =24
p-Xylene mgfl | 6200 B <0.0002 ND <24
Total Xylenes mgfi 6200 B <0.0006 ND <24
Vinyl Chloride mgfl 6200 B < 0.0005 ND <0.03

ASTEWATER

e utaral _Taerowen A
( Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-9-0022 REG. NO. 7-239-n-0004
Remark : 1. Reported analysis refers to submitted sample only.

2. This report shall not be reproduced, except in fulf, without official approval,
3. v Notification of the Ministry of Industry, B.E.2559 (2016) ; Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.
4, - Not available. .

Page2of 3
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SECOT CO., LTD.

o . - A
239 ounSunaoserh wvu1Ee ALIED NTANHNBIUAYT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website ; secot,co.th E-mail : envservi@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation {Thailand) Ltd. REQUEST SERVICE No. : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co., Ltd. REGISTRATION No. 1 3239
SAMPLING DATE : 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 09:49-10:01
ANALYTICAL DATE 1 29/09/2025-02/10/2025 : Mr, Jeerawat Khothamhan
- SITE OPERATOR
REPORT DATE : 08/10/2025 : 1-239-9-0025
SAMPLE CONDITION : Bstlndlaznou FILE CODE : 225100_GW_September
. ANALYSIS ND STATION u
PARAMETER UNIT STANDARD
METHODS {non-deteetable) GW-38
Tatal Petrolenm Hydrocarbons
-GGy mg/l 5030 C/ 8260 D <0,003 ND <14
- Penlane
~ Benzene
- Toluene
- m.p-Xylene .
- g-Xylene
CopCis mg/] 3510 C/8015D <0.025 ND < L7
- n-Nonanc
- n-Decane
= n-Dodecane .
- n-Tetradecane
- n-Hexadecane
“Co16Cs myl 3510 C/8015D <0.050 ND <0.l
- n-Octadecane
- n-Eicosane
~ n-Docosane

- n-Tetracosane

- n-Hexacosane

- n-Octlacosane

- n-Triacontanc

- n-Dotriaconlanc

- p-Tetratriacontane

- Pentatriscontane

W,

REE

o Tutorod_ Toeonrien.. /S

{ Miss Jutarat Jaemruen ) ( Mrs, Araya Tipparuk )
Technical Management Team

Analyst -
REG. NO. 1-239-9-0022 REG. NO. 1-239-n-0004

Remark : L Reported analysis refers to submitted sample only,
2. This report shall not be reproduced, except in full, without official approval.
!
3. ' Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the repart of the result of soil and groundwater quality examination,

Page3of 3
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SECOT CO., LTD.

o & 4
239 aunTunaoalssU1 BN LVAUNYe AFUNHUEIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th B-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroieum Aviation {Thailand) Ltd. REQUEST SERVICE No.  : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co., Ltd. REGISTRATION No. -
SAMPLING DATE : 25/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 10:39-10:51
ANALYTICAL DATE : 25,27/09/2025-01/10/2025 : Mr. Jeerawat Khothamhan
SITE OPERATOR

REPORT DATE : 08/10/2025 - -
SAMPLE CONDITION  : mieslaiingneu FILE CODE : 225100 GW_September

ANALYSIS ND STATION
PARAMETER UNIT

METHODS (nen-detectahle) Gw-11
Depth m - . 2,90
Temperature °c . 2550B <0.5 35.3
Color Unit 2120B <35.0 590
Conductivity nSfem 2510B <10 366
Total Dissolved Solids mg/l 2540 C <25 282
Total Suspended Solids mg/l 2540D <25 52

Phpmdndy Py

{ Miss Khemchuda Insorn )
Analyst

Remark : 1. Reported analysis refers to submitted sample only.

/ST

{ Mrs. Araya Tipparuk)

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3, - Not available.

Page 1 of 3



158N Baen a10a
SECOT CO., LTD.

S A
239 ouriduanelrzth wunaede wa1ede NAUNKUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 955-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petrojeum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
. ader Line Project}
SAMPLING BY :‘EEEOT Ca., Ltd. REGISTRATION Na. 1 =239
SAMPLING DATE : ;EDDOZS SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE %9;20;; SAMPLING TIME ¢ 10:39-10:51
ANALYTICAL DATE : -2-;:2_7!09I2025-02! 10/2025 ' : Mr. Jeerawat Khothamhan
e SITE OPERATOR
REPORT DATE : 08/10/2025 : 1-239-1-0025
SAMPLE CONDITION  : l_ﬂ_-‘@ﬁﬂﬁﬂaﬂau © FILECODE : 225100_GW_September
ANALYSIS ND STATION "
PARAMETER UNIT STANDARD
METHODS (nen-detectable) GW-11
pH - 4500-H' B <0.10 6.46 .
Benzene mg/l 6200 B <0.0002 ND <02
Carbon tetrachloride mg/l 6200B <0.0002 ND 204
1,2-Dichloroethanc mg/l | 6200 B <0.0002 ND =05
Dichleremethane mgfl 6200 B <0.0002 ND 260
1,1-Dichloroethylene mght 6200 B <0.0002 ND 0.1
cis~1,2-Dichloroeihylene mg/l 6200 B <0.0002 ND <20
trans-1,2-Dichloroethylene mg/l G200 B <{,0002 ND <50
Ethylbenzene mg/l 6200 B <0.0002 ND <20
Styrene mg/l G200B < (.0002 ND 524
Tetrachloroethylene mgh . 6200 B <(0,0002 ND <09
Toluene mg/l 6200 B <0,0002 ND <50
1,1,1-Trichioroethane mgfl 62008 <0.0002 ND <02
1,1,2-Trichloroethane mgfl 6200 B <0.0002 ND <038
Trichloroethylene mg/l 6200 B <0.0002 ND <44
m-Xylene mg/l 6200B <0.0002 ND <24
o-Xylene mg/l 6200 B < 0.0002 ND <24
p-Xylene mgll - 6200 B <0.6002 ND 224
Total Xylenes mgll 6200 B <0.0006 ND <24
Vinyl Chloride mgfl 6200 B <0.0005 ND <0.03

o Sitared STasromen_ =G

(Miss Jutarat Jaemruen ) ( Mrs, Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 2-239-9-0022 REG. NO, 7-239-A-0004

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. v Notification of the Ministry of Indusiry, B.E.2559 (2016} : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.

4, - Nol available.

Pape2of 3



1U3HN BADN 1HA
SECOT CO., LTD.

o A A4
239 ouNuAndl 21l UYIUIFE (VALIRTE AFUNHUMIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Lid. REQUEST SERVICE No. ; 1822/68
{FFeeder Line Project)
SAMPLING BY : SECOT Co., Ltd, REGISTRATION No. : 1239
SAMPLING DATE 1 2510972025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE 1 2709/2025 SAMPLING TIME : 10:39-10:51
ANALYTICAL DATE : 29/09/2025-02/10/2025 ¢ Mr. Jeerawat Khothamhan
- SITE OPERATOR
REPORT DATE : 08/10/2025 : 239-9-0025
SAMPLE CONDITION : mAnelatinznou FILE CODE : 225100_GW_September
ANALYSIS ND STATION y
PARAMETER UNIT STANDARD
METHODS (non-detectnblc) Gw-11
Total Petroleum Hydrocarbons
-GG mg 5030 C /8260 D <0.003 ND <14
« Pentane
- Benzene
- Toluene
- m,p-Xylene
- 0=-Xylene
“CogCyg my/l 3510C/801sD <0.025 ND =17
= n-Nonane
- n-Decane
- n-Dodecane
- n-Tetradecane
- n-Hexadecane ,
-Co16Cis mg/l 3510 C/ 8015 D < (.050 ND <0.1
- n-Octadecanc
- n-Eicosane
- n-Docasane

= n-Telracosanc

= n-Hexacosanc

- n-Octacosane

- n-Triacontane

- n-Dotriacontane

- r-Telrattiacontane

- Pentatsiaconiane

W v o

__Jufaral __Tostoren. Sl

{ Miss Jutarat Jaémruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-9-0022 REG. NOC. 1-2359--0004

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not he reproduced, except in full, without official approval.
u
3. Notification of the Ministry of Industry, B.E.2559 {2015) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater quality examination.

Page3of 3



U3HN Faan 9Ha
SECOT CO., LTD.

o & 4
239 putFuaapal sl (VU1 IIALTES HTANHINIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
?};cder Line Project)
SAMPLING BY . SECOT Co, Ltd, REGISTRATIONNo.  :-
SAMPLING DATE : ;IOBIZOZS' SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : _2—7})9/2025 SAMPLING TIME : 14:49-15:02
ANALYTICAL DATE : ;,27/09/2025-01110!2025 : Mr. Jeerawat Khothamhan
— SITE OPERATOR
REPORT DATE : 08/10/2025 H
SAMPLE CONDITION : 11—1%6«11.1?!61:%14 FILE CODE : 225100_GW_September
ANALYSIS ND STATION
FARAMETER UNIT
METHODS (non-detectable) GW-17
Depth m - - 3.00
Temperature °c 2550B <0.5 11.4
Color Unit 2120B <35.0 35
Conductivity HS/em 25108 <10 2,934
Total Dissolved Solids mg/l 2540 C <25 1,498
Total Suspended Solids mg/l 2540D <25 137

Uhgndealy, Boaen

( Miss Khemchuda Insom )

Analyst

Remark ; 1. Reported analysis refers to submitted sample only.

/=T

{ Mrs. Araya Tipparuk )

Technical Management Team

2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

Page lof 3



V3N Baen na
SECOT CO., LTD.

4 A
239 auuTNAAelsEl LUNUNTS (TALNED NTUNHUNINAY 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv{@sccot.co,th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. ; 1822/68

{Feeder Line Project)

SAMPLING BY 1 SECOT Co., Lid. REGISTRATION No. : 9239
SAMPLING DATE 1 26/0972025 SAMPLING METHOD  : Pneumatic Bladder Pump
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 14:49-15:02
ANALYTICAL DATE 1 26,27/9/2025-02/10/2025 SITE GPERATOR : Mr. Jeerawat Khothamhan
REPORT BATE : 08/10/2025 : 1-239-9-0025
SAMPLE CONDITION  : m@edlafineneu FILE CODE : 225100 GW_September

ANALYSIS ND STATION y
PARAMETER UNIT ) STANDARD

METHODS (nen-detectable) GW-17
pH __— 4500-H" B <0.10 5.60 -
Benzene mg/l 6200 B <0,0002 ND ©o=02
Carbon tetrachloride mg/l 6200 B < 0.0002 ND 504
1,2-Dichlorocthane mg/l 6200B <0.0002 ND <035
Dichloromethane mgl 6200 B < (.0002 0.0002 <6.0
1,1-Dichloroethylene mg/l 6200 B < 0.6002 ND =01
cis-1,2-Dichloroethylene mgl 62008 <0.0002 ND <20
trans-1,2-Dichloroethylene megfl 6200 B <0.0002 ND =50
Ethyibenzene mgfl 6200 B <0.0002 ND £290
Styrene mgfl 6200 B < 0.0002 ND <24
Tetrachlorocthylene mg/l 6200 B < (1.0002 ND =09
Toluene mg/l 6200 B <0.0002 ND <50
1,1,1-Trichloroethane mgfl 6200 B <(.0002 ND <02
1,1,2-Trichloroethane mgl . 6200 B <0.0002 ND =038
Trichloroethylenc mg/] 6200 B <0.0002 ND <44
m-Xylene mg/l 6200 B <0.0002 ND <24
o-Xylene mg/l 6200 B < 0.0002 ND =24
p-Xylenc mg/l 6200 B <0.0002 ND =24
Total Xylenes mg/l 6200 B <(.0006 ND =24
Vinyl Chloride mg/l 6200 B <(.0005 ND =003

. Ntaral .. Jaemrien....... L

( Miss Jutarat Jaemruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-9-0022 REG. NO. 1-239-A-0004

Remark : 1. Reported analysis refers to subntitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. v Notification of the Ministry of Industry, B.E.2559 (2016} : Criteria on contamination in soil and groundwater, the exanmination of soil and
groundwater quality, information including making the veport of the result of soil and groundwater quality examination.

4, - Not available.
Page2of 3



USHN Baen 3100
SECOT CO., LTD.
239 aUL3UANDALTEIN 1YL IIRLEe NTINKAMIUAT 10800

239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK. 10800, THAILAND
TEL. (562) 959-3600 FAX (662} 959-3535 Website ; secot.co.th B-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd, REQUEST SERVICE No. : 1822/68
(Fecder Line Project)
SAMPLING BY : SECOT Co.: Ltd. REGISTRATION No, 1 1-239
SAMPLING DATE : 26/09/2025 SAMPLING METHOD : Prneumatic Bladder Pump
RECEIVED DATE o 27/09/2025 SAMPLING TIME : 14:49-15:02
ANALYTICAL DATE : 29/09/2023-02/10/2025 : Mr. Jeerawat Khothamhan
—_— SITE OPERATOR
REPORT DATE : 087102025 : 1239-9-0025
SAMPLE CONDITION . wassladinenoy FILE CODE 1 225100_GW_September
. ANALYSIS ND STATION "
PARAMETER UNIT STANDARD
METHODS (non-detectable) GW-17
Total Petrolenm Hydrocarbons
-GGy mg/l 5030 C/8260D < 0.003 ND <14
- Pentane
- Benzene
- Toluene
- m,p-Xylene
- o-Xylene '
CoxCyg mg 3510C/8015D <0.025 ND <17
« n-Nonane
- n-Decane
- n-Dodecanc
- n-Tetradecane
- n-Hexadecane '
“CotsCss mgt 3510C/8015D <0.050 ND <0.1
- n-Octadecane
- n-Eicosane
- n-Docosane

= n-Tetracosane
- n-Hexacosane
- n-Oclacosane
- n-Triaconlane
- n-Dolriacontang

- n-Tetratriacontane

« Pentatrincontane
v, Ll
o lutared  Toeronien.... AN
( Miss Jutarat Jaemruen } { Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG, NO. 1-239-%-0022 REG, NO. 1-239-61-0004

Remark: 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.

3. v Notification of ilie Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

proundwater quality, information including making the repost of the result of soil and groundwater quality examination.

' Poapedof 3



V3N Faen dfa
SECOT CO., LTD.

o A
239 onidunasalszah wrede waukde AFANNUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THATLAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th B-mail ; envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No. : 1822/68
(Feeder Line Project)
SAMPLING BY 1 SECOT Co,, Ltd. REGISTRATION No. I
SAMPLING PATE 1 26/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 - SAMPLING TIME : 12:50
ANALYTICAL DATE 1 26,27/09/2025-01/10/2025 SITE OPERATOR : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 o
SAMPLE CONDITION  : mdeslaiinznou FILE CODE : 225100_GW_September
ANALYSIS ND STATION
PARAMETER UNIT " s Py ]
METHODS {non-dctectable) Ve TIMaLIUYHYHDIUY
Temperature ¢ 25508 <0.5 34.0
Color I Unit 2120B <50 5
Conductivity pSfem 2510B <1.0 993
Total Dissolved Solids mg/l 2540 C <25 668
Total Suspended Solids mgll 2540D <25 <25

Khandnihy, T S~

( Miss Khemchuda Insorn ) ( Mrs. Araya Tipparuk )

Analyst Technical Management Team

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

Page | of 3



U3EN Faan 100
SECOT CO., LTD.

o P
239 w3 unaeTEth HvLade e NFUNKANIURT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE Ne.. 1822/68
(Feeder Line Project)

SAMPLING BY + SECOT Co., Ltd. REGISTRATION No.  : 12-239
SAMPLING DATE ¢ 26/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 WSAMPLING TIME : 12:50
ANALYTICAL DATE + 26,27/09/2025-02/10/2025 : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 SITE OPERATOR 1 1-239-9-0025
SAMPLE CONDITION : mfnsladiaznou FILE CODE : 225100_GW_September

ANALYSIS ND STATION "
PARAMETER UNIT ¥ - v 1 STANDARD

METHODS (non-detectable)  WOWIINBUTIINYNY UMY
pH - 4500-H B <0.10 6.34 .
Benzene mg/] 6200 B <0.0002 ND <02
Carbon tetrachloride mg/l 6200 B < 0.0002 ND <04
1,2-Dichloroethane mgl 6200 B <0.0002 ND <05
Dichloromethane mgfl 6200 B <0.0002 ND <60
1,1-Dichloroethylene mg/l 6200 B <0.0002 ND £0.
cis-1,2-Dichlorocthylene mg/l 6200 B <0.0002 ND £2.0
trans-1,2-Dichloroethylenc mgft 6200 B <0.0002 ND =50
Ethylbenzene mg/l 6200 B <0.0002 ND <240
Styrene mg/l 6200 B <0.0002 ND 224
Tetrachlorocthylene mg/] 6200 B <0.0002 ND <09
Toluene mg/l 6200 B <0.0002 ND <50
1,1, l-Tricl;loroethane mg/l 6200 B <0.0002 ND <02
1,1,2-Trichloroethanc mg/l 6200 B <0.0002 ND =08
Trichloroethylenc mgfl 6200 B <0,0002 ND =44
m-Xylene mg/l 6200 B <0.0002 ND =24
o-Xylene mg/l 6200 B <0.0002 ND <24
p-Xylene mg/l 6200B <0.0002 ND <24
Total Xylenes meg/l 6200 B <0.0006 ND <24
Vinyl Chloride mg/l 62008 <0.0005 ND <0.03

o litorad  Joeoonen........

( Miss Jutarat Jaemrien )

REG. NO. 1-239-1-0022

( Mrs. Araya Tipparuk )
Technical Management Team
REG. NO. 7-239-0-0004

Analyst

Remark : [. Reported analysis refers to submitted sample only.

2. This report shail not be reproduced, except in full, without official appraval.

3. " Notification of the Ministry of Industry, B.E.2559 (2016) ; Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, informatipn including making the report of the rosult of soil and groundwater quality examination.

4, - Not available.

Page2of 3
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239 punFunaenlizth wvasteds wartede ngunmumIuAs 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL, (662) 959-3600 FAX (662) 959-3535 Website ; secot.co.th E-mail : envservi@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME ¢ Kuwait Petroleumn Aviation (Thailand) Ltd. REQUEST SERVICE No. ; 1822/68
{Fecder Line Project)
SAMPLING BY : SECOT Co., Lid. REGISTRATION No. 1 1239
SAMPLING DATE : 26/09/2025 SAMPLING METHOD : Preumatic Bladder Pump
RECEIVED DATE 1 2710912025 SAMPLING TIME : 12:50
ANALYTICAL DATE s 29/6912025-02/10/2025 : Mr. Jeerawat Khothamhan
* SITE OPERATOR
REPORT DATE : 08/10/2025 1 1-239-8-0025
SAMPLE CONDITION : fovlaiingnou FILE CODE : 225100_GW_September
ANALYSIS ND STATION u
PARAMETER UNIT — - m STANDARD
METHODS on-detectable)  VoHIMAAVINMYHEHTING
Total Petroleum Hydrogarbons
~CsCy my/l 5030 C/8260 D <0003 ND <14
= Pentane i
- Benzene
- Toluene
- m,p-Xylene
= o-Xylene
“C.sCrg mg/l 3510C/80IS D <0025 ND <17
- n-Nonane
- n-Decane
- n-Dodecane

- n-Telradecane
- n-Hexadecane
-C.16Cis mg/l 3510 C/8015 D <0.050 ND <01

- n-Qctadecane

- n-Eicosane

- n-Docosane

- n-Telracosnne

- n-Hexacosane

- u-Octacosane

- n-Triacontane

- t-Dolriacontane

= n=Telratclacontane

- Pentatriacontane

W \ ¢

{ Miss Jutarat Jaemruen ) { Mrs. Araya Tipparuk )
Analyst Technical Manzgement Team
REG. NO. 7-239-9-0022 REG. NQ. 2-239-n-0004

Remark : 1. Reported analysis refers to submitted sample only,
2, This report shall not be reproduced, except in {ull, without official approval,

3. " Notification of the Ministey of Industry, B.E.2559 (2016) : Criteria on contamination in seil and groundwaler, the examination of soil and

groundwater quality, information including making the report of the result of sail and groundwater guality examination,

Page 3 of 3
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SECOT €O., LTD.

o 4
239 numuﬂamﬂszm I.HIN'JJ'Néﬂ WALNYO AFUNHUNIURS 10800
239 RIMKL.ONGPRAPA ROAD, BANGSUE, BANGKOXK 10800, THAILAND
TRL, (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Lid.  REQUEST SERVICE No.  : 1822/68
(Feeder Line Project)
SAMPLING BY : SECOT Co,, Ltd. REGISTRATION No. -
SAMPLING DATE : 26/09/2025 SAMPLING METHOD ; Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 ' SAMPLING TIME : 12:59
ANALYTICAL DATE : 26,27/09/2025-01/10/2025 : Mr. Jeerawat Khothamhan
SITE OPERATOR -
REPORT DATE : 08/10/2025 t.
SAMPLE CONDITION  : ifieslaiinzneu FILE CODE : 225100_GW_September
ANALYSIS ND STATION
PARAMETER UNIT — -
METHODS (non-detectable) doimnmavinaialniiunee
Temperature ‘c 2550 B <0.5 31.6
Color Unit 2120 B <50 10
Conductivity HS/em 2510B <1.0 963
Totatl Dissolved Solids mgll 2540 C <25 616
Total Suspended Solids mg/l 2540D <25 <25

" Phenduady P ST

( Miss Khemchuda Insorn ) { Mrs. Araya Tipparuk )

Analyst Technical Management Team

Remark: 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.

3. - Not available.

Page 1l of 3



YsHn Baen 1w
SECOT CO., LTD.

o 4
239 nuusuﬂnmﬂizﬂ‘l IW‘N'IJNQG WALNND HFANNUHIUNT 10800
239 RIMKLONC_&PRAPA ROAD, BANGSUE, BANGKOX 10800, THAILAND
TEL, (662) 559-3600 FAX (662) 959-3535 Website ; secot.co.th E-mail : envserv@secot.co.th

GROUND WATER ANALYSIS REPORT

CLIENT NAME : Kuwait Petroleum Aviation (Thailand) Ltd. REQUEST SERVICE No.: 1822/68
(Feeder Line Project)

SAMPLING BY : SECOT Co., Ltd. REGISTRATION No. 1 2-239
SAMPLING DATE  : 26/09/2025 ) SAMPLING METHOD : Pneumatic Bladder Pump
RECEIVED DATE : 27/09/2025 SAMPLING TIME 1 12159
ANALYTICAL DATE : 26,27/09/2025-02/10/2025 : Mr. Jeerawat Khothamhan
REPORT DATE : 08/10/2025 SITE OPERATOR 1 3-239-9-0025
SAMPLE CONBITION : in@ndlaiinzneu FILE CODE : 225100_GW_September

ANALYSIS ND STATION y
PARAMETER UNIT — " STANDARD

METHODS (non-detectablc) dehwianuinninlmidiuweey
pH - 4500-H B <0.10 6.79 .
Benzene mg/l 6200 B < 0,0002 ND <02
Carbon tetrachloride mg/l 6200 B <0.0002 ND <04
1,2-Dichlorocthane mg/l 6200 B <0.0002 ND <035
Dichloromethane mgfl 6200 B <0.0002 ND =60
1,1-Dichloroethylene mg/l 6200 B <0.0002 ND <01
cis~1,2-Dichloroethylene mgl ' 6200 B <(.0002 ND <20
trans-1 ,2-Dichlor6ethylcn< mgfl 6200 B <0.0002 ND <50
Ethylbenzene mg/l 6200 B <0.0002 ND 2.0
Styrene mg/l 6200 B < 0.0002 ND =24
Tetrachloroethylene mg/l 6200 B < 0,0002 ND =09
Toluene mp/fl 6200 B <0.0002 ND <50
1,1,1-Trichloroethane mgfl 6200 B <0.0002 ND =02
1,1,2-Trichloroethane mg/l " 600B <0.0002 ND <08
Trichloroethylene mg/l 6200B <0.0002 ND <44
m-Xylene mg/l 6200 B < 0.0002 ND <24
o-Xylene mg/fl 6200 B < 0.0002 ND =24
p-Xylene mg/] 6200 B < 0.0002 ND =24
Total Xylenes mgfl 62008 <0.0006 ND <24
Vinyl Chloride mgfl . 62008 <0.0005 ND =0.03

Jotarod  Jaeraren '
( Miss Jutarat Jremruen ) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG, NO. 1-239-9-0022 REG. NO. 3-239-8-0004

Remark : [. Reported analysis refers to subn';itted sample only.
2. This report shall not be reproduced, except in fill, without official approval.
3, v Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and
groundwater quality, information including making the report of the result of soil and groundwater quality examination.
4, - Not available.
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GROUND WATER ANALYSIS REPORT

CLIENT NAME + Kuwail Petroleum Aviation (Thailand} Ltd. REQUEST SERVICE No. : 1822/68
(Feeder Linc Project)
SAMPLING BY : SECOT Co,, Ltd. REGISTRATION No. 239
SAMPLING DATE : 26/09/2025 SAMPLING METHOD : Pneumatic Bladder Pump #
RECEIVED DATE 1 27/09/2025 SAMPLING TIME : 12:59 T
ANALYTICAL DATE : 29/09/2025-02/10/2025 : Mr. Jeerawat Khothamhan
SITE OPERATOR
REPORT DATE : 08/10/2025 : -239-v-0025
SAMPLE CONDITION : ménlafinznou FILE CODE : 225100_G'W_September
ANALYSIS ND STATION "
PARAMETER UNIT b - STANDARD
METHODS (non-detectoble)  UorinnarauInaiainliivvoon
Total Petroleurn Hydrocarbons
- CyCy myll 5030 C/ 8260 D <0.003 ND <14
- Pentane
- Benzene
- Toluene .
- m,p-Xylene
- 0-Xylene
“CogCg m/t 3510 C/8015D <0.025 ND <17
-n-Nonane l 3
= n-PDecane
- n-Dodecane
- n-Tetradecane
- n-Hexadecane .
“Co16Cs ml 3510C/8015D <0050 ND <01
=~ n-QOctadecans
- n-Eicosane
~ n-Docosane

- n~Tetracosane

- n-Hexacosane

- n-Oclacosane

~ n-Triacontane

- n-Dotriacontane

- n-Tetralriacontane

- Pentatriacontane

WWWWWW

Y 7.1 MRV Y5 \1) 0. A T AN .

( Miss Jutarat Jaemruen } { Mrs. Araya Tipparuk }
Analyst - Technical Management Team
REG. NO. 1-239-9-0022 REG. NO, 1-235-n-0004

Remark : 1, Reporied analysis refers to submitted sample only.

2. This report shall not be reproduced, except in full, without official approval.
3 v Notification of the Ministry of Industry, B.E.2559 (2016) : Criteria on contamination in soil and groundwater, the examination of soil and

groundwater quality, information including making the report of the result of soil and groundwater qualily examination,
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TECHNOLOGY PROMOTION ASSOGIATION {THAILAND-JAPAN) l@.&:
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVIGES =, /nd

534/4 PATTANAKARN RDAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 Sl TI8 17025
TEL.0-2717-3000-23 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 25CH1009
Page.: 10f3
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven2Go
Serial No. : B924795400
ID No, : ID.12
Condition As-Received: Used item
Received Date : 26 August 2025
Calibration Date : 27 August 2025

Reference !
Submitted by :

Ambient Temperatusre :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ ) Chakit Waeswwanjua

( ) Ponpan Paipim
{/) Baithip Meangmai

Issue Date :

2508-0784DN-3

Secot Co,,Ltd.
238 Rimklongprapa Road,
Bangsue, Bangkok 10800

(25 2 28) °C

(50 = 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direst measuremeant with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirthean

g@mp

Approved Signatory

28 August 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificale may nol bs reproduced other than in full, sxcept with the prior wrltten
Approval of the head of Carporate Services 3 : Fquipment Calibration and Tosting Sorvices.




Cert.No.: . 25CH1T009

" Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert, No. Due Date
1) Document Process Calibrator 58440003 130RC120 24E3731 25 Nov 2025
2) Ref, Standard Thermometer 4982054 110RCO44 251708 03 July 2026

- This measurement result is traceable to S| throught Technology Promotion Association {Thailand - Japan)

2. Certifled Reference Materials  : The measurement results are traceable to $1 through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1114384 12 June 2027
pH 6.987 CPA chem 1034204 27 Sep 2025
pH 10.010 CPA chem 1114385 08 June 2026

3. This certificate is valid only to the item cafibrated on date and place of calibration.

Calibration Results
Functicn ; mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voitage Actual Reading Measurement factor
Calibration Input (4mV) &
pH mvV mV pH
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/M.: B924795409 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 77 10.00 0.58 2.00




Cert.No.: 25CH1009
Page.: 30f3
Calibration Resuifs
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actuai mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading [pH Measurement| factor
{mV) (%) k
pH Electrode 4,007 4.02 182 0.0071 2.00
SiN.: 4320459 6.987 7.00 8 0.0085 2.00
10.010 10.01 -167 0.0092 2.00
Function : Temperature Measurement
{*} Without adjustment
This equipment was connected with Temperature Probe;
- Mode! : InLab Expert Go
- Serial No. : 4320459
Dimension of probe
- Length : 120 mm.
« Diameter : 12 mim.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°¢) (°C) (°C) (°C} (£°C) k
25.0 24.989 25.1 0.101 013 2.00
30.0 30.001 30.2 0.19¢ 0.13 2.00
35.0 35.001 35.2 0.199 0.13 2.00

Remark - UUGC* = Unit Under Calibrafion

The reported uncertainty of measurement was based on a standard uncerialnty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %. .

-ofo-
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patianal food waie. | OUNESNON for iIndusirial Development Naticnal Foad instinute NSC.TIEI-TIS 17025
ministry of indestey  Fopd Industnial Laboratofyststice Center CALIBRATION 0061

Calibration Certificate

Certificate No.: 2502897-001-01

Client name: SECOT CO., LTD,
Address: 239 Rimklongprapa Road,

Bangsue, Bangsue, Bangkok 10800

Page 10f 3

Equipment: CHAMBER (Incubator)
M_anufacturer: MEMMERT
Model: ICP 400
Serial No.: K406.0004
iD No.: N/A
Order No.: 2503897
Operation No.: 2503397—00;
Date of Receipt: 14 July 2025
Date of Calibration: 14 July 2025
Calibrated b‘_l Mr.Yothin Charoensuk APPTOVEd by ﬁ

Scientist { Mr.Pheraphat T uanjit.: )

Manager, Division of Calibration Laboratory:

Date of Issue; 17 July 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence prabability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accréditation scheme
which has assessed the measurement capability of the faboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory, This certificate may not be reproduced other than in ful
except with the prior written approvai of the National Food Institute.

F-(S-009 Revision: 01 Date: 20-04-65
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rnisiey of ndustey Food Indusinzsl Laboratory Servicer Certer CALIBRATION 0067
Calibration Report
Certificate No.: 2503897-001-01
Equipment: CHAMBER (Incubator}
Model: ICP 400 Serial No.: K406.0004
Resolution; 0.1  °C 1D No.! N/A
Manufacturer: MEMMERT
bate of Calibration: 14 July 2025 Page 2of 3
Location: taboratory, SECOT CO., LTD.
Environment Condition: Ambient Temperature ( 308 & 1 ) °C
Relative Humidity L 609 £ 1 ) %
Line Veltage ( 2225 £ 3 ) volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into Its chamber and caltbration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale used was based on ITS - 90,
- All data show below were final values and the initial data may be cbtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No, Pue Date Through
Digital Thermometer 348727 MY57003188 NATIONAL FOOD
; 2503175-002 2 June 2026
with sensor RTD CH#201-209/ RTD#201-209 INSTITUTE

3. This certificate is traceable to Internationai System of Units {51 Units).
4. This certificate was certified only for the Instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of callbration only.
6. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9  Minute At 200 °C
Fresh air Damper | - Open Position | -
X | Close Fan [10%
- Not Available
7. Result of Calibration : X without adjustment D After adjustment

A

F-C5-012 Revision: 01 Date: 26-04-65
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national food ramae | FOUMEENCN for Industnal Developmenl National Food Instiure Dt NSC-TISI-TIS 17025
minmty of Incussry  Food Indusinal Laboratory Service Center : CALIBRATION 0067
Calibration Report
Certificate No.: 2503837-001-01
Equipment: CHAMBER (Incubator)
Model: ICP 400 Seriai No,; K406,0004
Resolution: a1 % ID No.: N/A
Manufactures: MEMMERT
Pate of Calibration: 14 July 2025 Page 3of 3
Calibration point: 20,0 °C ;o .
Calibration result: o - ”
R - !
Calibration | Temperature Relative Line Voltage : ; ! !
Condition °c) Humidity (%) {Volt) z ! L 1
MIN 296 60.3 220.0 d e |
MAX 32.3 615 225.0 L e ——
Tablel : Reporting of Temperature e v izt
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor N0.9 is REF) Uncertainty
(°C) #1 #2 #3 #4 | #5 | #6 #7 | #8 #9 * (°C)
20.0 20.00 20.16 20.08 20,11 20.28 20.12 20.03 20.05 20.14 0.28
Table 2 ; Reporting of Characterization Result
UUC* Setting ULC* Reading (°C) Stability Uniformity Overall Variation
°C} MIN MAX Average + (°C) (°C) (°c)
20.0 20.0 20.0 20.0 0.14 0.15 0.53

Note The quoted uncertainty inchsde * Stability " and * Loading effect (20% of Temp Uniformity} "

UUC* = Unit Under Calibration

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time,
The report uncertainty of measurement wes based on standard uncertainty multiplied by ceverage factor k= 2, providing a

level of confidence of approximately 95 %,
Eng ---eenwe-

F-C5-012 Revislon: 01 Date: 20-04-65
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nariomal food vaie | FOUNCEHDN for Industral Development National Food Instiute Yty et ISI 1S 1702
minsiey of lndustry  Food Industrial Laboratory Service Center - _ GALIBRATION 0081
Calibration Certificate
Certificate No.: 2503897-002-01
Client name: SECOT CO., LTD.
Address: 239 Rimklongprapa Road,
Bangsue, Bangsue, Bangkok 10800
Page1of3
Equipment: Water Bath
Manufacturer: MEMMERT
Model: WB 29
Serial No.: 1698.0051
ID No.: N/A
Order No.: 2503897
Operation No.: 2503897-002
Date of Receipt: 14 July 2025
Date of Calibration: 14 July 2025
Calibrated by MrYothin Charcensuk  Approved by %’
Scientist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 17 July 2025 Respansible for the Technical Management Team

The uncertainties are for 2 confidence probability of approximately 85 %o.

This Certificate is lssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capability of the laboratory and its traceabillty to recognized national standards and to the units of
measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced ather than in full except
with the prier written approval of the National Food Institute.

F-CS-009 Revislon: 01 Date: 20-04-65
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natlcna food memue - 0UNDaHON for Indusfrial Development Nationzl Food Instiue A c SIS1-TIS 11025
miriztry of tndustry  Food Indusiial taboratory Senvice Center CALIBRATION 0061
Calibration Report
Certificate No.: - 2503897-002-01
Equipment: . Water Bath
Model: WB 29 Serial No.: 1698.0051
Resolution: 0.1 °C IDNo.: N/A
Manufacturer: MEMMERT
Date of Calibration: 14 July 2025 Page 2 of 3
Location: Laboratory, SECOT CO,, LTD.
Environment Condition: _ Ambient Temperature { 31 % 1 ) °C
Relative Humidity ( 61 = 1) %
Line Voltage ( 228 £ 3 ) Vol

Condition of this results of Calibration:

1, This instrument was callbrated by insert 5 standard thermometer into its ficuid bath and calibration according to W-TE-011
based on ASTM E715-80 (Re-approved-2016): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths,
- The temperature scale used is ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No,/ID No. | Certificate No.| Due Date Through
Digital Thermometer with 34972A MY57003188 NATIONAL FOOD
2503175-002 2-dun-26
sensor RTD RTD#301-305 / CH#301-305 : INSTIRUTE

3. This certificate is traceable to International System of Units (ST Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibraticn was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated ftem : Good

ULC Description:
Timeof Record 1  Hour g  Minute At 950 °¢
7. Result of Calibration : X | without adjustment

After adjustment

B-C5-012 Revisioti: 01 Date: 20-04-65
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Faundstion for Industial Developrment National Food Instilute
Faod incustrial Laboratory Senvice Center

NSC-TISI-TIS 17026
CALIBRATION 0064

notianal food insiute
minlstry of industry

Calibration Report

Certificate No,: 2503897-002-01
Equipment: Water Bath
Model: WB 29 Serial No.: 1698.0051
Resolution: 0.1 °C ID No.:  N/A
Manufacturer: MEMMERT
Date of Calibration: 14 July 2025 Page 3 of 3
Calibration point: 95.0 °C
Calibration result: TOP VIEW . SIDE VIEW
Calibration | Temperature Relative Line Voltage - ,._-I-
Condition °¢y Humidity (%) {Volt) 13 o 4l
Min 25.6 62 2250 | 1} L. 7 . eyes UL ez ||
Max 32.3 60 230.0 R .,.,,_[ ;{ .
. . |._r.n=l—.| |
Tablel : Reporting of Temperature Sensor Installation Location
. . . Measured Temperature {°C) @ Sensor No. .
Calibration Point (Sensor No.5 is REF) Uncertainty
°C) #1 #2 #3 #4 #5  (°C)
95.0 95,15 95.11 95.14 94,96 94,99 0.36
Table 2 : Reporting of Characterization Result
UUC¥* Setting UUC* Reading (°C) Stability Uniformity Overall Varization
{°C) MIN MAX Average % (°C) (°C) (°C)
95.0 94.9 95.2 95.0 0.21 0.16 0.58
Note  The quoted uncertainty Include " Stability " and " Loading effect (20% of Temp Uniformity)"

uuc*

= Unit Under Calibration

Stabillty = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.

Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertatnty of measurement was based on standard uncertainty multiplied by coverage factor k=

providing a level of confidence of approximately 95 %.

End -

)

F-C5-012 Revision: O1 Data: 20-04-65
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Atomic Absorption Spectromertry

PinAAcle900T

Company Name:

Operational Qualification (0Q)
- SECOT Co.,Ltd.

Valid if tested within 1 year of Issqe Date

Address: 239 Rimkhlong Prapa Rd. Khwang Bang Sue, Khet
Bang Sue, Bangkok 10800, Thailand

Location, Room: SECOT  ANST.A

Serial Number or System Name: PTDS23051001

Issue Date: | 29-Apr-2025

Date Tested: Z6-Apy-D02S

Re_certification Period

Recommended at 12 Months

Recertification Due Date:

36-Apy 2026

Release History

Part Number Release Publication Date )
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August 2023 PerkinkEimer’

Any comments about the documentation for this product should be addressed fo:

User Assistance PerkinElmer Technical Support

PerkinElmer (UK) Ltd M/S 215 Servicel _
Chalfont Road 710 Bridgeport Avenue Support Quality
Seer Green Shelton PerkinElmer
Beaconsfield Connecticut 06484-4784 g »
Bucks HP9 2FX U.S.A. Validation Program

United Kingdom

Engineering
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. SECOT Co.,Ltd. - 0Q
PTDS23051001 Page 3 of 57

Introduction

Objective

The objective of this document is to detail the proper operation of the PinAAcle300T. The completed
qualification process demonstrates that the equipment meets the vendor-developed standards of operation and
safety, and performs the functions specified by the manufacturer.

Scope and Responsibility

PerkinElmer is responsible for providing trained personnel, the OQ elements outlined in this plan and verifying
that these elements are fully executed and documented.

SECOT Co.,Ltd. is responsible for accepting the terms of this plan and providing personnel and assistance to
PerkinElmer for implementing the OQ outlined in this document.

Warranty Period and Service

Full details of PerkinElmer's instrument warranty have previously been provided with quotations, order
acknowledgements and invoices. PerkinElmer's instrument warranty covers all parts and labor, but excjudes
consumable materials. Exceptions may apply to instruments purchased used.

Contact your PerkinElmer service provider for a service plan which may be purchased to extend coverage
beyond warranty. PerkinElmer recommends contracting regular preventive maintenance. Over time, failure to
perform the recommended preventive maintenance may reduce the reliability of some systems.

Need to Re-Qualify
The instrument may need to be qualified again following medifications made to the original configuration or if
the instrument is serviced or moved

Notices

Except as specifically set forth in its terms and conditions of sale, PerkinEimer makes no warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use
of this document,

Copyright information

© 2025 PerkinElmer, Inc. All rights reserved. CONFIDENTIAL AND PROPRIETARY INFORMATION OF
PERKINELMER, INC. Neither this document nor the information contained herein may be copied,
reproduced, republished, distributed, disclosed, transferred or otherwise conveyed without the prior
written consent of PerkinElmer, Inc.

Trademarks
Registered names, trademarks, efc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinEimer, Inc.

All other trademarks and registered trademarks not owned by PerkinElmer, inc. or its subsidiaries that are
depicted herein are the property of their respective owners.
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Protocol Documentation

Documentation protocol may be superseded by customer SOP

Writing Instruments
All writing will be done with a black or blue ink pen.

Signatures

A signature of each party involved with the ownership, management, testing, and quality assurance of each
instrument will be required before testing will proceed and for final approval at completion.

On any page where a written entry is made, or data is gathered by a PerkinEimer representative, that page

must be signed and dated by the PerkinElmer representative,
Up to three signature entries are provided each for Customer and PerkinElmer on the Preliminary Report

Approval Page and Final Approval Page. If any signature lines are unused, draw a single diagonal line filling
the Signature area and then write initials and date next to the line.
All signatures will be the signer's full legal name as legibly as can be written and dated.

Initials
At any point when initials are to be used, they will contain at least two of the initials and include a date.

Date
Dates will be given in the format of DD-MMM-YYYY (e.g. 09-Apr-2010). If the day of the month has only one
digit, a zero will be employed to maintain the two-digit format for each entry.

Error Codes
When an error is corrected, a single horizontal line through the error will be used. The line will then be initialed
and dated along with an error code from the list found in the protocol.

Spaces ‘

For columns where the protocol is asking whether something has been verified, a "Yes" will be written. If not,
a "No” will be written and an explanation will be stated in the Comments section. A check mark or "N" is
unacceptable. “NA" may be used where the verification was not applicable,

Pass/Fail
For areas where the protocol requires a *Pass/Fail”, the words "Pass” or "Fail” will be written in, If the instrument
passes, Pass will be entered. If the instrument fails, Fail will be entered.

Visual Inspections ‘
All visual inspections -will be filled out with a werd that indicates the physical condition being observed. If no
damage is observed, use the word "None” if no damage is present. If damage is observed, write a description
of the damage observed. This will apply to any visual inspections.

Calibration/Expiraiion Dates
MMM-YYYY (e.g. Apr-2010) format will be used to dencte calibration and reagent expiration dates. The
instrument or reagent is valid until the last day of the month noted.

Temperature
All temperatures will be given in the unif of Celsius (°C).

Blank Areas

If there are no comments for a “Comments” section, “None” is written and the rest of the lines are left blank.

If a section is not applicable, such as an alarm function, "NA” is sufficient.

Once an entry has been made (other than “None") any remaining space in the Comments (either single or
multiple blank lines) requires a single diagenal line filling the area, along with initials and date next to the line.
EXCEPTION: DO NOT cross out blank lines on the “Error Code Abbreviation, Definition and Making
Corrections” page. These pages or sections are either copied for future doecumentation needs or provide space
to maintain records into the future.
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Acceptance Criteria
All tests must include values for acceptance criteria and the results of that test must be included.

Precision and Accuracy Measurements

The following areas of precision and accuracy will be noted on a per-test basis.

All instrument precision values (when available) will be noted within the OQ document. All data entered into
the OQ document will reflect these values.

For example: If a precision value of four significant digits is supplied for a test by the manufacturer, then all four
digits will be entered with the last digit being rounded down if the fifth digit is below 5, rounded up if above 5,
and rounded up if fifth digit is 5.

Deviation ‘

Deviations are events that are a departure from the specific protocol procedures as they were approved.
Deviations to the plan are permitted if those deviations are clearly detalled, approved by all parties and
entered in Appendix - Deviations

Change Control

Change control procedures are in place to maintain the validation process after modifications are made to the
original configuration. Any changes to the hardware, firmware or software of a validated system must be
clearly specified and the validation confirmed and recorded.

1. A blank Change Control form is located in Appendix B. Consider making photocopies when blank.

2. If used, insert a completed Change Controi Form and its associated data as an Attachment.

PinAAcle900T OQ Rev. G
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Error Code Abbreviation, Definition, and Making
Corrections

The error code abbreviation and definition list below is provided for clients and reviewers to make necessary
entries and corrections after the document has been approved.

PerkinElmer technical staff and reviewers make all necessary efforts to ensure that this document and related
attachments are free of errors and mistakes. However, some typographical, formatting, and inadvertently
erronecus entries may exist within the document that can be corrected by client(s). Once an error is found, (1)
simply strike the erroneous word or entry with a blue or black pen, (2) enter the correct word or entry above the
etroneous word or entry, (3) enter the code (for example; IE for incorrect entry), and (4) then initial and date.

Space is also provided to create new codes or to enter the codes specified by the customer SOP.

CE Caleculation Error NA Not Applicable

IE Incorrect Entry SE Spelling Error

I Instrument Malfunction TE Transcription Error
10 Inadvertently Omitted TYP  Typographical Error
IR Instrument Recalibrated woD Wrong Date Entered
LE Late Entry (of initials or date) WO Writeover

Additional Codes

PinAAcleS00T OQ Rev. G




oQ

SECOT Co,,Ltd.
Page 7 of 57

PTDS23051001

Preliminary Approval Page

Preliminary Protocol Approval

This is to certify that the Operational Qualifications procedures for the PinAAcle800T Serial number
PTDS23051001 have been reviewed and both PerkinElmer and SECOT Co.,Ltd. have agreed to
proceed with the procedures described in this document.

. PerkinElmer

PinAAcle800T OQ Rev. G
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Operational Qualification

1 System Summary

1.1 Instrument Identification

Comments:
PerkinElmer Representative Signature: Date:
(DD-MMM-YYYY)
( Customer Representative Signature: Date:
{DD-MMM-YYYY)

1.2 Specifications

Instrument Utilities/[Environment

System Power Requirements: 230V (+/-10%), 50/60 Hz {+/- 0.3 Hz) Single
phase alternating current. ‘

The PinAAcle 900T will ship standard with an IEC 60309 32 A power connector.
Power Consumption: 10,100 VA maximum.
Electrical Protection: Insulation class |; pollution degree 2.

PinAAcle900T OQ Rev. G
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Certification: Designed and tested to be in compliance with the legal requirements
for laboratory instruments. The instrument is developed and produced in
compliance with 1SC 9001. The WinLab32 for AA /Syngistix- AA™ Software
provides required control parameters for GLP and instrument performance
validation.

Temperature & Humidi{y: The Room Temperature should be between 15 and 35
°C (59-95 °F) with a maximum rate of change of 3 °C (5 °F) per hour. The relative
humidity should be between 20 and 80%, non-condensing.

Environment: A relatively dust-free environment is necessary. This is especially
important when working with ultra-trace techniques, such as graphite furnace
sampling. Other important considerations are to locate the instrument in an area
free of corrosive fumes and vibration and in an area that does not receive direct
sunlight.

Instrument

System: The AA Flame/THGA system is a fuﬁy-integrated bench top design
atomic absorption spectrometer, incorporating all spectrometer, flame atomizer
and graphite furnace atomizer components in a single instrument.

Optical System

Photometer: Real-time double-beam optical system. The optics are front-
surfaced, reflecting, and have a protective coating. The optical system is sealed
with a protective cover.

Monochromator: Littrow design with motorized drive for automatic wavelength '
selection and peaking.

Wavelength Range: 190 — 900 nm. ‘
Diffraction grating: 1800 lines/mm blazed at 236 nm and 597 nm.

Spectral Bandwidths: User selectable automatic slit widths of 0.2, 0.7 and 2.0
nm at their optimized slit height.

Detector: Wide-range segmented solid-state detector, including a built-in low-
noise CMOS charge amplifier array.

Automatic Lamp Selection: 8-lamp mount with built-in power supplies for
PerkinElmer® cable less Lumina™ hollow cathode and patented electrode less
discharge lamps. Computer-controlled lamp selection and alignment via WinLab32
for AA/Syngistix- AA™ Software. Lamp elements and recommended operating
currents are automatically recognized and set when using Lumina hollow cathode

lamps and PerkinElmer EDL lamps with coding plug. Background
Correction

Deuterium Arc Lamp (flame): Built-in continuum source double-beam
background correction using a high-intensity deuterium arc lamp.

Zeeman-Effect Background Correction (furnace): Longitudinal AC Zeeman-
effect background correction using a modulated 0.8 Tesla magnetic field oriented
longitudinal to the optical path. The magnet is automatically switched on during the
atomization step only. Rollover detection is built-in.

PinAAcle900T OQ Rev. G
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Flame Atomizer:

Gas controls: Fully computer-controlled with oxidant and fuel monitoring. There
is a keyboard-actuated remcte ignition system with air-acetylene. Acetylene flow
is automatically adjusted prior to the oxidant change when switching to or from
nitrous oxide-acetylene operation.

Safety Functions: Interlocks prevent ignition if the proper burner head, the
nebulizer/end cap, or the burner drain system is not correctly installed; the liquid
level in the drain vessel is incorrect; or gas pressures are too low. Interlocks also
will automatically shut down burner gases if a flame is not detected, or if any of the
other interlock functions are activated. Provision is included for safe shutdown from
all operating modes in the event of a power failure.

Sample Introduction System: Modular sample infroduction system consisting of
the quick-change spray chamber, burner head and nebulizer units. Alignment of
the flame in the light beam is fully automatic, using a motorized burner mount for
vertical and horizontal burner adjustment and automatic software-controlled self-
optimization of the burner position. The opfimization of the operating flame
condition is also fully automatic and software controlled. The introduction system
is equipped with a high-strength inert mixing chamber, angled to ensure proper
drainage. There is a choice of high sensitivity corrosion-resistant plastic nebulizer
or durabie stainiess steel nebulizer. The standard is all-titanium, 10-cm, single-slot
burner head for air-acetylene operation.

Graphite Furnace Atomizer:

THGA: Built-in fully computer-controlled Transversely Heated Graphite Atomizer
(THGA™). The graphite tube is transversely heated providing a uniform
temperature profile over the entire tube.

Furnace Features: An externai protective gas stream around the graphite tube
prevents the entrance of outside air to maximize tube life. An internal purge gas
goes through the graphite tube to remove the volatilized matrix vapors during
drying and thermal pretreatment. The two gas streams are computer-controlled
independently. There is pneumatic opening and closing of the furnace for easy
tube change. : : :

Furnace Program: Analytical programs with up to 12 steps can be set up. Each
step can be programmed with the following parameters:

Temperature: Ambient up to 2600°C in steps of 10 °C
Ramp Time: 0to 99 s in steps of 1 s.
Hold Time: 0 to 92 s in stepsof 1 s.

Internal Gas Flow: 0 mL/min (gas stop), 50 mL/min (mini-flow), 250 mL/min (full
flow); can be switched over to another type of gas (Alternate Gas).

Furnace Opening & Closing: Pneumatically-operated by software command.

Furnace Gas: Argon (or Nitrogen). Inlet pressure 350-400 kPa (3.5—4 bar, 51-58
psi). Maximum gas consumption is 700 mL/min. The external fiow rate is fixed at
100 ml/min each side. : |
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Cooling System

Description: Self-priming re-circulating system with fan-assisted heat exchanger
for constant cooling of the graphite furnace. The water temperature during
operation ig approximately 38 °C; the water flow is 2.5 L/min.

Power Requirements: 230V (+/-10%), 50/60 Hz (+/-1%), approx. 140 VA
maximum power consumption. A means of electrically grounding the instrument
and all accessories must be available.

Dimensions: 20 cm wide x 375 cm high x 50 cm deep.
Weight: 18 kg with coolant.

Certification: Designed and tested to be in compliance with the legal requirements
for cooling systems.

Furnace Autosampler

Sampler Table: Installed in front of the furnace unit. Removable sample
tray with 88 and 146 sampling positions for sample and reference
solutions and 1 overflow container for pipette washing. Minimum sample
requirement: 0.1 mL.

Dispensable Volume: Samble and Reagent: 1...99 pL, selectable in increments
of 1 uL.

Electronics: The auto sampler is powered from the spectrometer and is software-
controlled.

Computer & Instrument Software

Computer Requirements: WinLab32 for AA version 7.x and AA/Syngistix- AA
version 1.x™ require Microsoft Windows 7 ®. Windows 7 service pack 1 is required
for Syngistix installation. A computer with 2 GB RAM and a 60.0 GB or larger hard
disk drive is recommended. It is also recommended to use a video display seiting
greater than 256 colors with a screen resolution at 800 x 800 or higher.

System Environment: Provides complete control of the instrument and its major
accessories plus data handling and storage.

Data Handling: Instrument readings linear in absorbance (-0.500 A to +2.000 A),
concentration or emission intensity with continuously variable scale expansion
from 0.01 to 100 times. Integration times operator-selectable from 0.1 to 60 sec. in
increments of 0.1 sec. Reading modes include time-averaged integration, non-
averaged integration {peak area), and peak height measurement. Software
includes built-in statistics. Up to fifteen (15) standards and a choice of proven
calibration equations are included. Re-slope of the analytical curve using a single
operator-selected calibration standard is available. There is a built-in Ethernet
interface for computer connection and use of optional accessories. There is a data
collection time of up to 20 minutes.
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1.3 Location Requirements
Dimensions: 95 cm wide x 73 cm high x 68 cm deep

Make sure there is space in the back and sides of the system for air fo circulate
freely. Do not block the fan located on each side of the instrument. The back of the
instrument should not be placed permanently against a wall, as the instrument
must be accessible from the back for servicing purposes, and the gas lines cannot
be bent. An accessible space of at least 60 cm (24 in.) should be available behind
the instrument. If space behind the instrument is not possible, the table or bench
on which the instrument is mounted should be on wheels so that it can be easily
moved.

Weight: AA - THGA: 141 kg (without controller and cooling system).

Exhaust Vent: A venting sysfem is required to remove the combustion fumes and
vapors from the flame or graphite furnace for atomic absorption instruments.
Exhaust venting is important for a number of reasons:

« It will protect laboratory personnel from toxic vapors which may be produced by
some samples.,

* It will tend fo remove the effects of room drafts and the laboratory atmosphere on
flame stability. .

+ |t will help to protect the instrument from corrosive vapors which may originate
from the samples. '

« It will remove dissipated heat which is produced by the flame or furnace,

. The venting system should provide a flow rate 5600 liters/min (200 cubic feet/min)
for an air/acetylene flame or furnace and 7000-8500 liters/min (250-300 cubic
feet/min) for a nitrous oxide /acetylene flame. It is strongly recommended that the
instrument not be placed in a chemical hood! If a chemical hood must be used,
arrangements should be made to keep out corrosive vapors and back drafts from
other hoods. The chemical hood would have to be dedicated to the instrument.
Sample preparation cannot be carried out in the same hood where the instrument

is located.

PerkinElmer offers an accessory Blower and Vent Kit (Part No. 03030448 for 230
V, 03030447 for 115 V) which will fulfill the exhaust requirements for all atomic
absorption instruments (see Figure 1). Included in the kit is a rotary blower with
capacitor and hardware, a vent to be located above the instrument, and an adapter
o permit connection of the blower and vent with suitable metal tubing. The adapter
and vent are made of stainless steel sheets.

Notice: Local electrical codes do not permit PerkinElmer Service Engineers to
install the blower and vent assembly.

The metal tubing required fo connect the vent to the blower and to provide suitable
exhaust from the blower is not included in the accessory Blower and Veni Kit.
Flexible stainless sieel tubing is recommended for this purpose and can bhe
obtained from the companies listed in PerkinElmer's Preparing Your Laboratory
brochure and from various other firms. In some instances this type of flexible metal
tubing is sold only in minimum lengths of 3 meters (10 feef).
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The capacity of the blower depends on the duct length and the number of elbows
or bends used to install the system. If an excessively long duct system or a system
with many bends is used, a stronger blower may be necessary to provide sufficient
exhaust volume. Alternatively, smooth stainless steel tubing may be used instead
of flexible stainless steel tubing where flexibility is not required to reduce system
friction loss or “drag.” A length of smooth stainless steel ducting has 20-30% less
friction loss than a comparable length of flexible ducting. When smooth stainless
steel tubing is used, elbows must be used to turn comers. These elbows should
turn at a center line radius of 45 degrees to reduce friction losses, and the number
of elbows should be minimized.

The dimensions for the various parts of the Blower and Vent Kit are shown in
Figure 1. The vent i.d. is slightly larger than the tubing o.d. to allow for tubing
tolerances. A slight gap between the two units is normal.

When installing such a venting system, all connections should be made with metal
screws or rivets. Solder must not be used. The blower should be located at least
4 meters (12 feet) and not more than 6.5 meters (20 feet) from the flame or the
graphite furnace and should exhaust to the atmosphere or into a considerably
wider exhaust duct. Under these conditions, the following temperatures have been
measured during operation of a nitrous oxide-acetylene flame: 310 °C at the vent
intake; 160 °C at 2.4 meters (8 feet) from the vent intake; 105 °C at the blower
intake; and 50 °C at the blower motor housing near the front bearing.

Instructions for installation (Part No. 09936775) are provided with the Blower and
Vent assembly. The blower provided in the PerkinElmer accessory kit requires a
line voltage of 115 V or 230 V, depending on which kit is purchased.

Additional recommendations on the venting system include:

« Make sure the duct casing is installed using fireproof construction. Route ducts
away from sprinkler heads.

« Locate the discharge outlet as close to the blower as possible. All joints on the
discharge side should be airtight, especially if toxic vapors are being carried.

» Equip the outlet end of the system with a back draft damper and take the
necessary precautions to keep the exhaust outlet away from open windows or inlet
vents and o extend it above the roof of the building for proper dispersal of the
exhaust.

« Equip the exhaust end of the system with an exhaust stack to improve the overall
efficiency of the system.

» Make sure the length of the duct that enters into the blower is a straight length at
least ten times the duct diameter. An elbow entrance into the blower inlet causes
a loss in efficiency.

« Design local exhaust ventilation systems individually for each specific atomic
absorption instrument. Also, the opening of the exhaust vent should be large
enough to cover the graphite furnace or flame area completely.

- Provide make-up air in the same quantity as is exhausted by the system. An
“airtight” lab will cause an efficiency loss in the exhaust system.
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* Ensure that the system is drawing properly by releasing smoke into the mouth of
the collector hood vent. A synthetic "smoke” can be generated by placing open
bottles of hydrochloric acid and ammonium hydroxide in proximity under the hood.

* Equip the blower with a pilot light located near the instrument to indicate to the
operater when the blower is on.

Atomic Absorption Gases:

Note: Standards for cylinder dimensions, regulator connections, gas fittings, etc.
vary from couniry to country. The information provided here is for the U.S. Contact
your PerkinElmer representative for information on the specific requirements of
your area.

Compressed Air: For flame operation, the air supply should provide a minimum
of 28 liters/min (1 cubic foot/min) at a minimum pressure of 350 kPa (3.5 bar, 50.0

psig). The maximum pressure is 400 kPa (4 bar, 58 psig).

I is desirable to have a water and oil trap or filter between the compressor and the
instrument gas control sysiem. The use of an Air Filter Accessory (Part
No.N0775325) or an Air/Acetylene Filter Accessory (Part No. N9301398) is
strengly recommended to remove entrained water, oil, water aerosols and solid
particlas from compressed air lines.

WARNING: The input pressure to the air filter assembly should never exceed 1000
kPa (10 bar, 150 psig). Make sure house air is not above this pressure.

If there is any doubt regarding the usability of a central air supply (insufficient
volume or pressure or excessive oil or water contamination), the guality of the
supply should be checked prior to the arrival of the instrument.

A smali, oil-less air compressor meeting the stated requirements is available from
PerkinElmer {Part No. 03030313 or NO777602 for 115 volts, 60 Hz), (Part No.
03030314 or NO777603 for 220 volts, 50 Hz); or (Part No. NO777604 for 220 volts,
60 Hz). These compressors have a relatively high noise level and should be
located outside of the laboratory. .

An air compressor that is enclosed in a sound insulation box and comes with a
built in fiker/dryer is part number (N0777605 for 115 volts, 60 Hz), (NO777606 for
220 voits, 50 Hz), or (NO777607 for 220 volts, 60 Hz).

Cylinders of compressed air can also be used but are recommended only as an
emergency or shori-term solution for the following reasons:

+ A standard #1 size air cylinder contains about 6200 liters (220 cubic feet) of air
at standard temperature and pressure (STP). A premix burner-nebulizer system
uses about 20 liters/min (0.7 cubic feet/min}, and, therefore, a cylinder will last only
about five hours. Unless an instrument is used only a few hours per day, changing
cylinders becomes a nuisance as well as being expensive.
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« Occasionally, cylinder air may be obtained from a liquefaction process during
which the oxygen-to-nitrogen ratio can change. Therefore, it is not uncommon 1o
find other than 20% oxygen in air cylinders. This can cause erratic burner operation
and non-reproducible analytical results and, in extreme cases, may provide a
potential safety hazard. In general, if cylinder air is to be used, it is important to
specify compressed air rather than breathing air (i.e. medical grade) or an
unspecified form.

WARNING: For safe operation, oxygen must NEVER be used with PerkinElmer
premix burner systems.

The use of air cylinders requires the use of a suitable dual-stage regulator. A
regulator for cylinders with a CGA 590 connection is available from PerkinElmer
{Part No. 03030264).

Acetylene. For the overwhelming majority of analyses, acetylene is the preferred
fuel gas with atomic absorption spectrometers. Air-acetylene is the preferred flame
for the determination of about 35 elements by atomic absorption. The temperature
of the air-acetylene flame is approximately 2300 °C. For most air-acetylene flames,
the acetylene flow used is about 4 liters/min or 0.14 cubic feet/min. Using a heat
combustion value of 1,450 BTU per cubic foot, the heat given off would be
approximately 12,300 BTU per hour (3,600 W). An air-acetylene flame can be used
with all PerkinElmer burner heads but is most commonly used with the supplied
10-cm (4-inch) burner head (Part No. N3160134).

Suitable acetylene typically has a minimum purity specificationi of 99.6% with the
actual assay being about 99.8%. In general, ordinary welding grade acetylene is
adequate for most atomic absorption analyses, though sometimes a particular tank
may be contaminated. Special higher purity “atomic absorption” grade acetylene
is also available from some vendors, and its use is recommended when the
available welding grade acetylene is not sufficiently pure.

A size 1A acetylene cylinder contains about 8,500 liters (300 cubic feet) of
acetylene and usually lasts about 30 hours of burning time with an air-acetylene
flame. The cylinder requires an acetylene pressure regulator, which can be
obtained from the supplier of the acetylene or from PerkinElmer (Part No.
03030106). . . .

CAUTION: Acetylene may react with copper to form a potentially explosive
compound. Copper tubing or fiitings for acetylene gas must be strictly avoided.

The PerkinElmer Acetylene Regulator Assembly includes an adapter so that the
pressure regulator can be connected to cylinders requiring either CGA 300 or CGA
510 fittings and a connector for attaching the fuel hose assembly supplied with the
instrument. The fuel hose assembly is constructed of red neoprene, reinforced with
high tensile strength rayon cord, and provides a rated working pressure of about
1700 kPa (250 psig). The connectors are permanently mounted at each end of the
hose assembly for connection to the pressure regulator and instrument gas
conrols, and use left-hand threads as per accepted practice for fuel gas
connections. (See Section 5 for more details.)
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It may be desirable to have an acetylene filter between the acetylene tank and the
instrument gas control system to remove particulates and acetone droplets from
acetylene, protecting the gas controls and AA burner system from contamination
and corrosion. An Acetylene Filter (Part No. N9301399) and an Air/Acetylene Filter
Accessory (Part No. N9301398) are available from PerkinElmer. Some countries
also require the use of a flashback arrestor such as PerkinElmer Part No.
N9300068 in the acetylene fuel line.

Acetylene is normally supplied dissolved in acetone, and a small amount of
acetone carryover with the acetylene is normal. However, as tank pressure fails,
the relative amount of acetone entering the gas stream increases and can give
erratic results, particularly for elements such as calcium, tin, chromium,
molybdenum and others whose sensitivity is highly dependent on the fuel/oxidant
ratio. For this reason, acetylene tanks should be replaced when the cylinder
pressure drops to about 600 kPa (85 psig).

WARNING: Failure to change the acetylene cylinder before the cylinder pressure
drops below 600 kPa (5.9 bar, 85 psig) may cause damage to valves or tubing
within the burner gas control system due to high acetone carryover. Such damage
from acetone is not covered by instrument warranties.

Since the acetylene is dissolved in acetone, the pressure drop is not linear with
gas removal, and a pressure of 800 kPa (5.9 bar, 85 psig) indicates that the
cylinder is nearly empty, assuming the cylinder is at room temperature.

Acetylene tanks should always be stored and operated in a vertical position, rather
than horizontally, to prevent liquid acetone from reaching the cylinder valve. New
tanks should be positioned vertically for at least 8 hours prior to use. The practice
of “cracking the valve” of an acetylene tank (that is, opening the valve slightly for
a very short period prior to attaching the regulator) is not recommended. Whiie
such an action will clear the valve opening of dust or dirt particies and may remove
acetone from the cylinder valve, it is a potentially hazardous practice and one
which should never be attempted in the presence of an open flame, sparks or other
- possible sources of ignition.

CAUTION: Acetylene line pressure from the cylinder to the instrument should
never be allowed to exceed 108 kPa (1 bar, 15 psig). At higher pressures,
acetylene can spontaneously decompose or explode. PerkinElmer recommends
that a maximum acetylene line pressure of 80-95 kPa (12-14 psig) be used to
provide a reasonable margin of safety.

Both fuel and oxidant gas lines should be relieved of pressure at the end of the
working day, or if the instrument is to be unused for an extended period. Cylinder
valves should be closed to avoid the possibility of pressure regulators failing and
gas lines being subjected to the full cylinder pressure.

Nitrous Oxide: The nitrous oxide-acetylene flame has a maximum temperature of
approximately 2800 °C and is used for the determination of elements that form
refractory oxides. It is also used to ovércome chemical interferences that may
oceur in flames of lower temperatures. For the nitrous oxide-acetylene flame, the
acetylene flow is about 14 liters/min or 0.5 cubic feet per min. Using a heat of
combustion value of 1,450 BTU per cubic foot, the heat given off would be
approximately 43,000 BTU per hour (12,500 W).
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The use of nitrous oxide-requires a number of accessories and precautions. A size
1A cylinder of nitrous oxide contains about 14,800 liters (520 cubic feet) and will
typically last for 10 to 12 hours of burning time. Cylinders of nitrous oxide (89.0%
minimum purity) are available from local suppliers. A dual-stage regulator is
recommended (and is mandatory in some countries.}

Nitrous oxide is supplied in the liquid state, initially at a pressure of about 5000 kPa
(52 bar, 750 psig). Since the nitrous oxide is in a liquid form, the pressure

gauge does not give a true indication of how much nitrous oxide remains in the
cylinder until the pressure starts to fall rapidly as the residual gas is drawn off.

When nitrous oxide is rapidly removed from the cylinder, the expanding gas causes
cooling of the cylinder pressure regulator and the regulator diaphragm sometimes
freezes. This can create erratic flame conditions or, in the most extreme case, a
flashback. It is therefore advisable to heat the regulator using either a built-in
heater or an externally supplied heat source, such as an electrical resistance
heating tape.

CAUTION: All lines carrying nitrous oxide should be free of grease, oil or other
organic material, as it is possible for spontaneous combustion to occur. Cylinders
of nitrous oxide should be considered high-pressure cylinders and should be
handled with care at all times.

A dual-stage heated nitrous oxide pressure regulator for use with gas cylinders
with a CGA 326 connection is available from PerkinElmer [Part No. 03030204 (115
volts) or 03030349 (230 volts)l. These regulators provide pressure control from
350-520 kPa (3.4-5.2 bar. 50-75 psig) and contain an integral thermostatic heater
to prevent freezing of the regulator diaphragm. A color-coded hose with suitable
connectors at each end is supplied with the regulators to provide connection to the
instrument gas controls.

A nitrous oxide burner head (Part No. N0400100 for the PinAAcle series of
instruments) must be used with nitrous oxide-based flames. The instructions
provided with the nitrous oxide burner head should be strictly followed.

Argon: Argon is required for external and internal gas streams through the THGA
or HGA graphite furmace to prevent combustion of the' graphite tube at
temperatures above 500 degrees C. The guality criteria is listed in Table 1.
Normally, for graphite furnace operation, gaseous argon is used, although either
liguid or gaseous argon can be used. The choice of liquid argon or gaseous argon
tanks is determined primarily by the availability of each and the usage rate. Liquid
argon is usually less expensive per unit volume to purchase, but cannot be stored
for extended periods. If fiquid argon is used, the tank should be fitied with an over-
pressure regulator which will vent the tank as necessary in order to keep the liquid
argon cool enough to remain in the liquid state. Gaseous argon tanks do not
require venting and consequently can be stored for extended periods without loss.

A dual-stage cylinder reguiator that can be used with either gaseous argon of
nitrogen is available from PerkinElmer (Part No. 03030284).The regulator has a
CGA 580 fitting, and includes a color-coded hose with 1/4-inch Swagelok® fittings
to permit direct connection to the regulator and to the instrument gas controls.
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Table ll.
Quality Criteria for Argon
Criteria Specification
Purity = 89.996%
Oxygen <5 ppm
Nitrogen <20 ppm
Water <4 ppm

CAUTION: It is not recommended to use nitrogen as the furnace purge gas. its
use may lead to reduced sensitivity for some elements, and it is also possible for
nitrogen to react with the graphite tube at temperatures above 2300 °C to form
cyanogen, a toxic gas.

Gas Line Connecticns: PerkinElmer atomic absorption instruments include the
hoses necessary for connection to gas lines (see Tabie [lI). It is the responsibility
of the user to provide the appropriate gas lines, regulators, connectors and valves
to which the hoses are connected.

Note: Regulator, connector and fitting needs vary by country. For information on
what is required in your area, consult your local PerkinElmer Service
Representative.

N.P.T. = Normal Pipe Thread, L.H.T. = Left-Hand Thread
Handling of Gas Cylinders & Other Safety Practices:

Notice: The permanent installation of gas supplies s the responsibility of the user
and should conform to local safety and building codes.

* Flammable gas cylinders (such as acetylene) should not be stored with oxygen, |
or nitrous oxide cylinders, or adjacent to oxygen charging facilities.

* Fasten all gas cylinders securely to an immovable bulkhead or a permanent wall.

+ When gas cylinders are stored in confined areas, such as a room, ventilation
should be adequate to prevent oxic or explosnve accumulations. Move or store
gas cylinders only in a vertical position with the valve cap in place.

+ Locate gas cylinders away from heat or ignition sources, including heat lamps.
Cylinders have a pressure-relief device that will release the contents of the cylinder
if the temperature exceeds 52 °C (125 °F).

+ When storing cylinders external to a building, the cylinders should be stored so
that they are protected against temperature extremes (including the direct rays of
the sun) and shouid be stored above ground on a suitable fioor.

« Mark gas cylinders clearly to identify the contents and status (full, empty, etc.).
+ Do not attempt to refill gas cylinders,

* Use only approved regulators and hose connectors. Left-hand thread fittings are
used for fuel gas tank connections, whereas right-hand fittings are used for oxidant
and support gas connections. .
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» Use galvanized iron tubing, steel, wrought iron or other tubing that will not react
chemically with acetylene. Never use copper tubing with acetylene. Joints may be
welded or made up of threaded or flanged fittings, typically stainless steel,
aluminum or brass composed of less than 65% copper. Rolled, forged or cast steel
or malleable iron fittings may also be used. Cast iron fittings cannot be used safely
for acetylene lines.

. Arrange gas hoses where they will not be damaged or stepped on and where
things will not be dropped on them.

« Never run acetylene at a pressure higher than 100 kPa (15 psig). At pressures
above this level, acetylene may spontaneously explode.

- Perform periodic gas leak tests by applying a soap solution to all joints and seals.

WARNING: Contact between acetylene gas and copper or silver (or high
concentrations of silver salts), liquid mercury or gaseous chlorine can produce
potentially unstable acetylides. Always clean the burner thoroughly after analyzing
solutions with high silver or mercury concentrations, and aspirate solution
continuously during the analysis to prevent any residues from drying.

« Periodically check for the presence of acetylene in the laboratory atmosphere,
especially near the ceiling.

» When the equipment is turned off (for example, at the end of the working day),
close all gas cylinder valves tightly at the tank. Bleed the remainder of the line fo
the atmosphere before the exhaust fan {vent) is turned off.

« When using premix burmers with cyanide solutions, check the pH of the liquid trap
and drain vessel. The pH of the liquid should be greater than 10. [f the liquid is
even slightly acidic, highly toxic hydrogen cyanide gas may be released.

- Take suitable precautions when using volatile organic soivents. A potentially
flammable organic vapor “cloud” can form around the opening of the sample
vessel. Feeding the capillary tubing through a small hole in a covered sample
container is one way of reducing the possibility for ignition.

« Never view the flame, hollow cathode lamps, electrode less discharge lamps or
deuterium background corrector lamps directly without protective eyewear.
Potentially hazardous ultraviolet radiation may be emitted. Ordinary safety glasses
will in general provide sufficient protection, but additional side shields will ensure
a further margin of safety. Safety glasses will also provide mechanical protection
for the eyes. '

» Never leave the flame unattended.

« Zeeman background-corrected AA instruments generate a strong magnetic field.
People with cardiac pacemakers are advised not to operate or frequent the vicinity
of Zeeman-corrected instruments while they are in operation.

Drain Vessels: A specially-configured drain vessel is supplied with all PerkinElmer
atomnic spectroscopy instruments with burner systems. That vessel must be used
to gather the effluent from the AA burner drain.
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The drain vessel should NOT be stored in an enclosed storage area. Rather, the
drain vessel should be stored in plain sight of the operator, usually on the floor in
front of the instrument or on an open shelf underneath the instrument table.

The drain system should be checked regularly and replaced when necessary.
Follow the directions in the instrument manuals regarding the proper placement of
the drain tube in the drain vessel and the proper liquid level in the drain vessel.

Atomic Absorption Source Lamps: Atomic absorption spectrometers require
different source lamps, depending on the elements to be determined and the
instrument to be used. Multi-element lamps are available for some elements, but
most lamps are constructed using a single element to avoid potential spectral
interferences and reduced performance, especially when using a graphite furnace.

PerkinElmer manufactures all of its hollow cathode and electrode less discharge
lamps. The Lumina™ and Atomax™ series of hollow cathode lamps are especially
noted for spectral purity, brightness, stability and long life.

Hollow cathode lamps are excellent for most elements; however, there are a
number of “difficult” elements for which an improved light source is desirable.
PerkinElmer System 2 Electrode less Discharge Lamps (EDLs) provide improved
performance in most instances. EDLs are more intense than their corresponding
hollow cathode lamps. Most also provide better lamp life and stability and some .
also provide better sensitivity. EDLs do not require a separate power supply as it
is buili-in the PinAAcle system.

A lamp mount or turret is supplied with all PerkinElmer AA instruments and will
accommodate all PerkinElmer hollow cathode or electrode less discharge lamps.
Users who may have lamps with 1.5-inch diameters rather than the standard
PerkinElmer 2-inch diameter can adapt those lamps for use in PerkinElmer lamp
mounts with the Small Diameter Lamp Adapter Kit, (Part No. 03030870) and the
adapter plug (Part No. N3050197).

Furnace Requirements: The furnace power supply is built into the PinAAcle
900T.

Graphite furnaces require electrical power, cooling water and a supply of inert gas,
normally argon. A minimum input voltage of 208 volts under load is strongly
recommended to enable the furnace to reach maximum potential operating
temperatures and required heating rates. The minimum input voltage of 208, under
load is also needed for the Zeeman effect background correction, to guarantee
proper magnetic field strength. For installations where the line voltage may drop
below this level, the use of a “buck boost™type transformer is strongly
recommended to maintain proper analytical operating conditions. Operating the
system without the above recommendations, might void the instrument warranty.

An appropriately-rated female electrical connector is required to provide power for
the graphite furnace. Please contact your local Service Engineer to determine the
appropriate connector for your laboratory.
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The THGA furnace and Zeeman magnet of the PinAAcle 900T system operates
from a single, dedicated electrical supply of 230 volts (£ 10%), under full instrument
load, 30 amp, 50 or 60 Hz (x 0.3 Hz), single phase, capable of delivering 10.1 KVA.
The PinAAcle 800T system is provided with a 30-amp plug. It is recommended that
8-gauge (6 mm?) wire be used for the electrical supply for the PinAAcle 9007
system, and that the length of the wiring (circuit breaker to instrument connection)
not exceed 20 meters (65 feet). If the length of the wiring exceeds 20 meters, 6
gauge wiring is needed.

For ail furnace systems, the electrical supply should contain a “slow blow” circuit
breaker capable of handling 300% of the rated current for periods of 3 seconds.
Also, the AA spectrometer, graphite furnace, Zeeman magnet, computer and other
accessories should all be connected to the same electrical ground. There should
be no more than 10 volts peak to peak noise between hot and neutral and no more
than 0.5 volts noise between neutral and ground. If noise exceeds either or both
values, a line conditioner is needed.

Additional Furnace Requirements:

A water supply is required to cool the furnace quickly to ambient temperature after
reaching high atomization temperatures. A suitable recirculating cooling system is
included with the PinAAcle 200T.

When operating the HGA Graphite Furnace systems at high temperatures, do not
look directly at the tube without suitable eye protection.

1.4 Maintenance and Troubleshooting

Routine maintenance can be performed by a trained analyst using the instructions found
in the respective documents for maintenance and troubleshooting. PerkinElmer has
trained service representatives, who perform other planned maintenance service annually
or as required. Departmental Standard Operating Procedures (SOPs) shall also be
consulted to implement and document the necessary repairs.

) 1.5 Hazards and Safety Precautions
( . Refer to respective documents for the safety summary outlines and explanation.
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Documentation

21

PerkinElmer Service Engineer Training

Persons authorized by PerkinElmer to perform validations have been properly trained.
Training is documented, and a certificate is issued by PerkinElmer to that effect.

See Attachment #1 for PerkinElmer Training Certificate.

2.2 Standard Operating Procedures
It is responsibility of the customer to follow a SOP for use and maintenance of the
equipment to ensure consistent operations. The customer SOP may be written after the
Qualification and can be added as an attachment after PerkinE!mer completes this CQ.
2.3 Operational Qualification Instruction
| 2 3'_1 Tin the Operatlonal Quahf‘catron Test Descrlptlon Record Model (or Part Number) and Serlal '
IChAR Number of any acee f‘ _ ] ot’covered in the 0Q:" - Do
232 IN: Record the:j ,nal.Number’and Cahbratno i Date for each |tem of Test Equ:pment used )
é 3 Record the BatohlLot Number and Exprratlon Date of each Standard Reagent and Solvent used
- ‘rncludlng those supphed by the customer &
2.3L4 Label all solutaons prepared at custorner 31te in acc:ordance wrth the customer requn’ements
235 : Prov:de the Standard certrt' cates as Attachments L v

Conduct Parameter Testlng and reoord test-data Pasleall and Comments L

t procedure. . ',

_Complete and 5|gn off the Fm )| Protocol Approval

. _Complete and aﬂ" x an OQ Certrt" catlon St[cker to-the‘ mstrument
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3 Operational Qualification Test Description

Absorption Spectrometers

Configurations Covered PinAAcle900T
Accessories/Components not Model Serial Number
covered
E,étimafed Certificate Testing Time _
Pre-test Stabilization | 1.0 Hour
. Testing Time | 7.0 Hours
‘Materials Required ' R
Docju,h'le'rjta_tidn _ i ~ Part Number -
‘ Service Manual | | 09936989
Hardware Manual | 09936985 or 09931148
PinAAcle Family Preparing Your L
Laboratory for PerkinElmer Atomic 009362_03

Analytical Methods for AAS

03030152 (FIMCkbk)

Manual '

Safety with Organlc Solvents. - B0190413 o
_Recommended Single-Element | PO
Conditions for THGA Furniaces 00935220

AS-900 User's Manuial 09936997 or 09931157

Coolmg System Users Guade .

Automatic Matrix Modification for |

09935299 (Coolsys-1)

THGA Graphite Furmace AA | Dol
' 0Q Certification Sticker | 09934513 -
Comments:
PerkinElmer Representative Signature: Date:
{DD-MMM-YYYY)
Customer Representative Sighature: Date:
(DD-MMM-YYYY)
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Test Equipment

Manufacturer

Model

Serial
Number

Calibrati_on

Date

. (MMBMYYYY)

0.2A Neutral density filter

Péf‘rk‘inE'Ih"ier '

N1013000

0.7A Neutral denéity ﬂltér‘

PerkinElmer

N1013001

1.0A Neutral density filter

._Per‘k,in Elmer

N1013002

2.0A Neuitral density filter |

PerkinElrmer

N1013003

~ Nitrous Oxide burnerhead
(|f appllcable) K

PerkinElmer

| _No400100

N/A

N/A

Test Jlg 1

‘PerkinElmer

' 50505495 ‘

- N/A

4 N/A“

E ,Flbw Meter

. -_B3100652 or

- N9307029 or -
: 'other smtable‘w
|, Flow Meter

CNIA

NIA .

125 mL plastlc bottles (optlonal) ; o

‘Standards, Reagents and
. Solvents

: ‘Manufacture‘r

-.'"Part Number ’

BatchiLot

Expiration
(MMM-YYYY)

PE pure GFAAS MIXSTD

Perkin E!mer

N9300244

% Nitric. Acid (250 mL). (Optlonal).

- PerkinElnier

 NB145050.

0.5% Nltnc ACId (250 mL) '
‘ (Optlonal)‘_ L

P_erkinEImer |

. N8‘12~:503,3

Lamps

Manufacturer ;

Model / PN: :

__ Number

- Serial -

Lumina HCL Ba - codéd |

: "'Pi?_'klnElmer .

: '_N3050109

Lumina HEL Cr.- coded |

PerkinElmer

3050119

Lunina HCL Cu - coded: |-

PerkinEimer

| Navsorzt.

EDL/Z Iamp As W|th codmg plug_ :_'

PerkmEImer n

-Customer Supplled

Manufacturer-

| BatetiLot | Expiration

DI Water (lf appllcab!e) - NfA Sl oNas

o NA-

Comments:

PerkinElmer Representative Signature:

Date:

(BD-MMM-YYYY)

Customer Representative Signhature:

Date:

(DD-MMM-YYYY)
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All solutions prepared af cusiomer sife must be Iabeleo‘ in accordance with the customer requirements

Tests

N_arne of Test

Description

Detector Linearity with Barium

Ensures that the detector is linear in the Visible Range

Baseline Noise at 1.0 Absorbance
with Barium

Ensures that a high absorbance will not produce excessive noise.

AA Baseline with Copper

Checkrng baseline n0|se

D2 Background Compensat:on
Copper

Verifies the instruments ablllty (o] compensate for Background
absorption :

AA-BG Basehna N0|se with
Copper

Ensures that background corréction does not produce excessive
noise.

AA-BG Basellne N0|se w1th
Arsenic’ '

4 _Ensures tha’t background correctlon does not produce excesswe
noise at a low wave[ength o

Flame safety che’cks

‘Standard flame check.

: Checks to ensure that all safety mter[ocks are c]osed

'Checks fora moderately biue flame

Flame interlock shutdown

Checks that the flame extinguishes safely

Nitrous Oxide flame check
(if applicable)

Checks that the Nitrous Oxide / 'Acetylene flame ignites and'
extrngulshes correctly

Flame Se.nsitivi-’r'y and Precision

'Instrument sensntlwty and reprodumblhty checked agarnst Copper

standard

Furhace Gas Flows

‘ Ensures the ﬂow rates are wnthln spemf‘ catlon

Chromiuri Baseline Noise

) ‘-Slgnal to.noise check -

‘Ghromium Characteristic Mass

and Precision’

Calculate the charactenstrc mass usmg character[strc mass ‘tool

: .and premsron from the mtegrated absorbance values .

Copper Charactens’uc Mass and -
Zeeman Ratro '

-Ca[cu!ate the characterls’tlc mass using the characterlstlc mass

tool. Check the Zeeman Ratlo

Autosampler Llnearlty

“Checks the, Correlatlon Coefficient

PerkmE!mer assumes no responsrbrlrty for failure of test resuits except as covered by mstrument warranty or,

contra ct
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4 Parameter Testing
Refer to the information in this section for procedures o perform the tests.

Preparation

»

4.1

Make sure that the gas supplies are switched on and at the correct pressure.
tnstall the Lumina Cu HCL in position 1.

Install the As EDL, driver and coded piug in position 2.

Install the Lumina Cr HCL. in position 3.

Install the Lumina Ba HCL in position 4.

Use the Lamp Setup window to turn on the As EDL, and two of the HCL lamps. It is
recommended to warm up the HCL lamps for at least 5 minutes, and the EDL lamp
approximately 45 minutes before running a test. The lamps can be turned on after the
software initializes.

Power up the instrument and computer. Launch WinLab32 for AA, or Syngistix for AA
software, then Change Technique to Flame if not already in the flame mode.

It is recommended to warm-up the system for 30 minutes.

Note: The first eleven tests are performed using the flame mode. The remaining tests

are performed using the furnace mode. All needed methods are stored in the
Service library. Results may be stored as a results data set.

1. i Syngistix AA Software is installed, the path is: (C:\Users\Public\PerkinElmer
Syngistix\AA\SystemFiles\Service) if the default directory is used when
installing the software.

2. If WinLab for AA Software is installed, the path is:

{C:\Users\Public\PerkinEtmer \AA\SystemFiles\Service) if the defauit directory
is used when installing the software.

Note: Absorbance Filters will vary by wavelength, and will never be exactly 0.2, 1.0,.
or 2.0 absorbance. The filter calibration data sheet provides an abscrbance at

individual wavelengths.

Detector Linearity with Barium
4.1.1 Test Conditions

» Install the Barium Lamp.

« Ifthe lamp is not coded, enter the element in the Lamp Setup window.
» Turn on the Barium lamp and select Setup for the Barium lamp.

« Close the Lamp Setup Window.
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4.1.2 Test Prerequisites

Burner Head below the light beam.

4.1.3 Test Steps

Open the Det Linearity (WinLab32), or PEHT-Detector Lin-Ba (Syngistix) method
in the Service PinAAcle directory. If there is an interlock message concerning the
burner head, and/or nitrous oxide, change the oxidant to air in the burner control
window.

Open Continuous Graphics.
Autozero

Place the 2.0 A Neutral Density Filter in the Filter holder in the Sample
Compartment. Record the Absorbance in the table below. Remove the filter from
the filter holder.

Repeat with the 1.0 A Neutral Density Filter.
Repeat with the 0.2 A Neutral Density Filter.
Remove the filter from the filter holder
Close Continuous Graphics

Record the test results, and/or print to file.

If desired, Manual Analysis can be used, so data can be saved, but a blank may
need to be added to the service method.

4.1.4 Test Results

s . “Calibrated Filter | - .o o e
Peramster | Specifcation | ppsormance atssae | TestResut | Pesaal
Absorbance of | * 10% from Calibrated
“2.0 Filter” . Filter Value -

Absorbance of | + 10% from Calibrated

“1.0 Filter" Fiter Value

Absorbance of |  10% from Calibrated

“0.2 Filter” Filter Value

Comments:

PerkinElmer Representative Signature: Date:
(DD-MMNM-YYYY)

Cusiomer Representative Signature: Date:
(OD-MMM-YYYY)
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4.2 Baseline Noise at 1.0 Absorbance with Barium

4.2.1 Test Conditions
- Install the Barium Lamp. .
» Ifthe lamp is not coded, enter the element in the Lamp Setup window.
« Turn on the Barium lamp and select Setup for the Barium lamp.
« Close the Lamp Setup Window.

4.2.2 Test Prerequisites
+ Burner Head below the light beam.

4.2.3 Test Steps

» Open the AA AA BL Noise 1 A (WinLab), and PFHT- AA BL Noise 1A-Ba
(Syngistix) method in the Service PinAAcle directory. If there is an interlock
message concerning the burner head, and/or nitrous oxide, change the oxidant to
air in the burner control window.

= Place the 1.0 A neutral density Filter in the filter holder.
« Open the Analysis window.
» Click the Analyze Sample button and 99 replicates will be measured.
» Remove the filter from the filter holder.
+ Record the resuits in the table below.
+  Print the test results if desired.
4.2.4 Test Resulis

~ Parameter | Specification | TestResult | PassiFail _
‘Standard Deviation | £0.010.
( . Comments:
PerkinElmer Representative Signature: Date:
{DD-MMM-YYYY)
Customer Representative Sighature: Date:
{DD-MMM-YYYY)
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4.3

AA Baseline with Copper

4.3.1 Test Conditions

-

»

Install the Copper Lamp.

If the lamp is not coded, enter the element in the Lamp Setup window.
Turn on the Copper lamp and select Setup for the Copper lamp.
Close the Lamp Setup Window.

4.3.2 Test Prerequisites

Burner Head below the light beam.

4.3.3 Test Steps

Open the AA BL Noise (WinLab), and PEHT- AA BL Noise- Cu (Syngistix)
method in the Service PinAAcle directory.

In the (Manual) Analysis window, select Analyze Sample for 99 replicates to be
measured, using a 0.5 second integration time.

Record the results in the table below.
Print the test results if desired.

4.3 4 Test Resulis

Parameter ‘Specification Test Result Pass/Falil
Stand.'ar,d 'D'eyi'aﬁ_on. | © $0.001 |
C.or.nments:" - —
|l PerkinElmer Representative Signature: . [ Date:
{DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.4

D2 Background Compensation with Copper

4. 4.1 Test Conditions

»

Install the Copper Larmp.
if the lamp is not coded, enter the element in the Lamp Sefup window.

Turn on the Copper lamp and select Setup for the Copper lamp.
Close the Lamp Setup Window.

4.4.2 Test Prerequisites

Burner Head below the light beam.

4.4.3 Test Steps

Open the D2 Compensation (WinlLab), PEHT-D2 Compensation- Cu (Synglstfx)

method in the Service PinAAcle directory.

Open the Continuous Graphics window.

Select the Autozero Icon in the Centinuous Graphics window.

Place the 0.7 A neutral density filter in the filter holder.

Record the Absorbance in the table beiow.

Remove the filter from the filter holder.

Close the Continuous Graphics window.

if desired, the analysis window can be used instead of Continuous Graphics.

Print the test results if desired..

4.4.4 Test Resuits

 Parameter . | Specificaton | TestResult. | Pass/Fail
“Absorbance Cl - 50010 T ‘ -
Comments: —
PerkinElmer Representative Signature: Date:
(DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.5 AA-BG Baseline Noise with Copper

4.5.1 Test Conditions
+ Install the Copper Lamp.
. Ifthe lamp is not coded, enter the element in the Lamp Setup window.
« Turn on the Copper lamp and select Setup for the Copper lamp.
. Close the Lamp Setup window.

45,2 Test Prerequisites
+ Burner Head below the light beam.

4.5.3 Test Steps

. Open the AA-BG BL Noise (WinLab), PFHT AA-BG BL Noise Cu _(Syngistix)
method in the Service PinAAcle directory.

. In the (Manual) Analysis window, click on Analyze Sample, 99 replicates will be
measured, with an integration time of 2.0 seconds.

e Record the results in the table below.
«  Print the test results if desired.

4.5.4 Test Results

Parameter. © Specification |~ TestResult - | Pass/Fail
‘Standard Deviatior o <0005
Cbrhrﬁents: | ‘
( PerkinElmer Representative Signature: Date:
‘ {DD-MMN-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.6 AA-BG Baseline Noise with Arsenic

4.6.1 Test Conditions
» Install the Arsenic EDL Lamp.
« [fthere is no coding plug, enter the element in the Lamp Setup window.
« Turn on the Arsenic EDL lamp and select Setup for the Arsenic lamp.
» Close the Lamp Setup Window.

4.6.2 Test Prerequisites
. Bumner Head below the light beam.

4.6.3 Test Steps
+ Openthe AA-BG BL N As (WinLab), PEHT AA-BGBL N As (Syngistix) method.

+ In the (Manuai) Analysis window, select Analyze Sample, 99 replicates will be
measured with an integration time of 2.0 seconds.

« Record the resulis below.
« Print the test results if desired.

4.6.4 Test Results

, ‘Parameter. | _Spécifiéat'ion_- 1 - TestResult . Pass/Fail
Standard Devition | <0005
éc).n%nﬁents;. —
. PerkinElmer Representative Signature; ) Date:
( (DD-MMM-YY YY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.7 Flame Safety Checks
4.7.1 Test Conditions
. Before igniting the flame, make sure the following conditions are satisfied.

. Make sure the vent is on and has the correct flow rate as specified in the Preparing
Your Laboratory for AA document.

. Ensure the spray chamber is correctly instalied.
« Ensure the end cap is secured by the [atches.
« Ensure the burner head is correctly installed.

. Ensure that the correct sample introduction O-rings are installed, they are
compatible with the solutions being run, and they are in good condition.

. Make sure the stainless steel nebulizer (if applicable), has an outer O-ring and the
end cap retainer is over the nebulizer flange.

. Ensure the fuel and oxidant hoses are correctly fitted to the instrument.

« Ensure the drain system is installed and is operating correctly.

. Make sure the drain system is out in the open (not in a cabinet).

« Ensure the flame atomizer door is in the closed position.

. Ensure all safety interlocks are satisfied.

. Ensure Cyanide solutions, which produce a poisonous gas when mixed with acidic
solutions, are not present in the drain bottle.

If the interlocks are not closed, one or more of the following may be the cause:

. The burner head, the nebulizer, or the drain system is not correctly installed.
+ The acetylene or oxidant pressure is too low.
. There is not enough liquid in the drain trap/loop.
+ The liquid ievel in the drain vessel is too high.

4.7.2 Test Steps
. Document the above conditions in the check box below.

4.7.3 Test Results

i ” Parameter i Spécificat_fon' S TéSt Ré.s'u'lt- ~ PassiFail.
(_ — ‘ items specified above were
: Fllame S?fety Check checked :
e . | Interlocks are correctly
Flarme Séfgw Check 1 closed _
Comments:
PerkinElmer Representative Signature: Date:
{DD-MMM-YYYY)
Customer Representative Signature: Date:
{ODMMM-YYYY)
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4.8 Standard Flame Check

4.8.1 Test Conditions
« Install the Copper Lamp.
« Ifthe lamp is not coded, enter the element in the Lamp Setup window.
+ Turn on the Copper ilamp and select Setup for the Copper lamp.
«  Ensure the standard burner head is instailed.
«  Ensure that the exhaust vent is turned on.

4.8.2 Test Prerequisites '
« Bumer Head below the light beam.

4.8.3 Test Steps

« Open the FL Sens&Prec(HS or $8} or PFHT-FI Sen Pred-Cu method located in
the PinAAcle directory under the Service directory.

»  Open the Flame Control window.
« Light the Flame
« Confirm that the flame is a moderately lean, blue flame.
» Record the results in the box below.
4.8.4 Test Resulis

) Parameter N ‘_ Spemflcatlon "l TestResult © - | PassfFail
-‘Standérd F]ame Check | Moderately b!ue
Comments
( PerkinElmer Representative Signature: Date:
{DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.9

Flame Interlock Check

4.9.1 Test Conditions

[nstall the Copper Lamp.

If the lamp is not coded, enter the element in the Lamp Setup window.
Turn on the Copper lamp and select Setup for the Copper lamp.
Flame on.

4.9.2 Test Prerequisites

The flame safety checks passed.

4.9.3 Test Steps

Cover the flame sensor with a very long screwdriver with a wide blade, or other
appropriate tool. Make sure the flame extinguishes safely. You will see a flame
interlock error message.

Re-ignite the flame and unplug the drain sensor cable. Make sure the flame
extinguishes safely. WinLah32: The Safety Interlock “X* will turn red in the Flame
Control Window. A drain not connected pop-up etror message will appear.
Syngistix: You will see a drain not connected error message in the flame control
window, and a drain not connected pop-up error message.

Re-connect the drain sensor cable.

Re-ignite the flame and carefully rotate the nebulizer side arm counterclockwise.
Make sure the flame extinguishes safely. WinLab32: The Safety Interlock "X" will
turn red in the Flame Control Window. A Nebulizer missing pop-up error message
will appear. Syngistix: You will see a nebulizer missing error message in the flame
control window and a nebulizer missing pop up message.

Re-position the nebulizer correctly.

Re-ignite the flame. If accessible, turn off the acetylene valve. Make sure the
flame extinguishes in a safe mahner. WinLab32: The Safety interlock “X will turn
red in the Flame Control Window. A no fuel pressure pop-up error message will
appear. Syngistix: You will see a no fuel pressure error message in the flame
window and a no fuel pressure pop up message.

Turn the acetylene back on.

Re-ignite the flame. If accessible, turn off the air pressure valve. Make sure the
flame extinguishes in a safe manner. WinLab32: The Safety Interlock X will furn
red in the Flame Control Window. A no air pressure pop-up error message will
appear. Syngistix: You will see a no air pressure interlock in the flame control
window and a no air pressure pop up message.

Turn the air back on.
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« Inthe Flame Control window, when the flame is off, an air burner head is
installed, and there is no nitrous oxide pressure; check that when Nitrous
Oxide is chosen as the oxidant, the flow rates change in the flame control
window, and an interlock occurs. WinLab32: The Safety Interlock “X” will turn red
in the Flame Confrol Window. When the red box with an X is selected, there
should appear the following pop-up message: No N20 pressure. No N2O burner
head. Syngistix: You will see No N20O pressure, and No N20 burner head in the

flame control window.
« Change back to Air in the Burner Control Window. Light the flame.

» In the Flame Control window, when the flame is on, an air burner head is
instalied, and there is no nitrous oxide pressure; check that when Nitrous Oxide
is chosen as the oxidant, the safety interlock stays green, the gas flow rates
change, but when apply is selected, the following pop-up message appears:
WinLab32: No N20O pressure, and No N20O burner head. Syngistix: No N2O
pressure, and No N20 burner head.

« Check the appropriate Test Result box below after sach test.

« Extinguish the flame.

4.9.4 Test Resulis

Parameter Specification Test Result - Pass/Fail
Flame Sensor - Flame . Air/Acetylene Flame
Intérlack Shutdown Check N correctly shuts down:
Drain Sensor Flame _ Alr/Aceterne Flame -
.Interleck Shutdown Check . | correctly shuts down
Nebulizer Sensor - Flame Alr/Acety!ene Flame - .
'Interlock Shutdown Check . .correct!y shuts downj o
Acetylene p pressure Sensor' ' Alr/Acetylene Fiame shuts
:(optlonei) : down ina safe manner _
( ' 'Alr pressure Sensor AlrlAqetylene Flgme shuts "
o ‘(optlonal) - down in a'safe manner
ﬁAlr Burner Head SGHSOr - _Choosmg N'tr- "ue Oxrc;le a5 -
'Interlock Check an lnterlock
Comments
PerkinElmer Representative Signature: Date:
(DD-MMI-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.10

Nitrous Oxide Flame Check (if applicable)

4.10.1 Test Conditions

Install the Copper Lamp.
If the lamp is not coded, enter the element in the Lamp Setup window.

Turn on the Copper lamp and select Setup for the Copper lamp.

Close the Lamp Setup Window.

Nitrous oxide burner head installed (make sure standérd burner head is cool before
rermoving).

Nitrous gas line is installed between the instrument and a tank that has a pressure
above 500 psi (3447 kilopascal or 34.5 bar). The tank is empty if the pressure is
below 500 psi (3447 kilopascal or 34.5 bar).

A heated nitrous oxide regulator is installed on the nitrous oxide tank.

The nitrous oxide regulator line pressure is set to the correct pressure according
to the installation procedure.

Ensure the vent flow is between 250 and 300 CFM.

4.10.2 Test Prerequisites

All safety interlocks have been checked.

A copper method such as the FL Sens&Prec(HS or S8) or PFHT-FI Sen Pred-
Cu method is open.

4.10.3 Test Steps

In the Flame Controt window click on the N20O radio button.

Switch on the flame by clicking on the Flame On button. A standard flame will be
ignited and after a short moment the changeover to Nitrous Oxide will take place.

Make sure the Nitrous Flame is not too lean (all blue) and not too rich (ali white).
There should be a pink feather that is 2-5 cm high.

Select the flame off button. Make sure the Nitrous Oxide Flame extinguishes
safely.

Re-ignite the flame. If accessible, turn off the acetylene valve. Make sure the
flame extinguishes in a safe manner.

Re-ignite the flame. If accessible, turn off the nitrous oxide valve. Make sure the
flame extinguishes in a safe manner.

Check the appropriate Test Result box for each of the tests.
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» Explain to the customer that it is recommended to warm up the burner head for
five minutes before switching to the Nitrous Oxide / Acetylene flame to minimize
carbon build-up. .

+  Explain to the customer that the nebulizer is never adjusted while running a Nitrous
Oxide / Acetylene flame.

»  Explain to the customer that a Nitrous Oxide / Acetylene flame should never be all
blue since all blue is too lean, and is prone to a flashback. The flame shouid also
never be all white, as an all-white flame is too rich, and is likely to clog the burner
head, producing a fiash back as well.

4.10.4 Test Results

Parameter _ Specmcatlon Test 'Rgg.y_l_'t_ ! Pé_é‘s[ng_l

Nltrous Oxide flame '

lights correctly when ‘ Flame frst Ilghts Wlth

the flaime on button | is air/acetylene, then switches

sele cte d. : to Nltrous Oxnde/Acetylene

Nitrous Oxlde flame is - Nl’(rous Oxade ﬂame has the

slightly rich ~ desired red feather

‘ - . ~Nitrous Oxide/Acetylene "

ﬁl?':teyéegf? (\?E;:ZD flame shuts down in a safe
otopton . manner |
| .| - Nitrous Oxide/Acetylene

Ei:;%%so?f)?get:Jal;S s flame shuts down in‘a safe

: ption © manner

Nitrous O)ﬂde flame F!ame swatches back to

shuts gi_qwn correctly alr/acetylene then turns off.

Comments:

PerkinElmer Representative Signature: Date:

(DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMN-YYYY)
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4.11

Flame Sensitivity and Precision

4.11.1 Test Conditions

.

Install the Copper Lamp.

If the lamp is not coded, enter the element in the Lamp Setup window.
Turn on the Copper lamp and select Setup for the Copper lamp.
Close the Lamp Setup Window.

4.11.2 Test Prerequisites

For the Stainless Steel Nebulizer: Accurately pipette 10 m of the GFAAS-MIXED
STANDARD (part number N930 0244) into an acid-washed 100 ml class A
volumetric flask and dilute to volume with deionized water or the 1% Nitric Acid
solution. The diluted solution contains 5.0 mg/L. copper. A clean plastic 125 mL

botile can also be used if the standard is made up by weight using a transfer pipet.

For the Plastic Nebulizer: Accurately pipette 4 ml of the GFAAS-MIXED
STANDARD (part number N930 0244) into an acid-washed 100 ml class A
volumetric flask and dilute to volume with deionized water or the 1% Nitric Acid
solution. The diluted solution contains 2.0 mgiL copper. A clean plastic 125 mL
bottle can also be used if the standard is made up by weight using a fransfer pipet.

Ensure the burner head is parallel to the light beam (not tipped).

Open the Continuous Graphics and flame conirol windows.
Ensure the burner head is below the beam from the lamp, and autozero.
With the flame off, optimize the burner height.

With the flame on, while aspirating the appropriate standard for the nebulizer being
used, align the horizontat and rotational positions.

Now optimize the nebulizer. Unlock the nebulizer locking nut. Slowly tum the
nebulizer adjustment nut counterclockwise until you see bubbles in the copper
solution or until the absorbance goes to zero. Turn the nebulizer adjustment nut
clockwise until the absorbance goes to its maximum. The minimum absorbance is
listed in the table below.

Optimize gas flows to obtain the highest absorbance.
Close the Continuous Graphics window.

4.11.3 Test Steps

Open the FL Sens&Prec(HS or 88) or PEHT-FI Sen Pred-Cu method. Change
the gas flows to the values that gave the highest absorbance during optimization.
Define the Blank in the method if needed.

Open the Manual Analysis and Result windows.
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- Aspirate the blank solution. Select Analyze Blank in the Manual Analysis Window.
Wait until the 10 replicates are finished.

« Aspirate the copper standard for the nebulizer being used. The Stainless Steel
Nebulizer uses the 5 mg/L standard and the Plastic Nebulizer uses the 2 mg/L
standard. Select Analyze Sample. Wait until the 10 replicates are finished.

- Record the results in the table below for the selected nebulizer.
»  Print the test results if desired.
« Agpirate DI water for 5 minutes, then aspirate air for 30 seconds.

«  Turn off the flame.

- The PinAAcle 900 T IQ/OQ test parameters only covers the nebulizers that ship
with the PinAAcle 900 T, either the Metal Body Stainless Steel Nebulizer
(N3160143), or the Plastic High Sensitivity Nebulizer (N3160144). Other nebulizer
assemblies will produce different resulis.

4.11.4 Test Results

Pérérﬁétéi‘ I Specmcatlon . ~ Test Resuit |- PassfFail

Flame Sensm\nty with Mean Absorbance > 0.250

SS nebulizer
(if appllcable) . fora 5_ mg/L Cu standard

Flame Sensmwty with
plastlc nebulizer, ‘Mean Absorbance 2 Q. 250

without the spacer for a2 mgIL Cu standard

"mstalled (|fappllcable) 1.
Flame Precisionwith | .~ .
‘the 88 nebullzer G RSD < 0.50 %
‘(lfap i ble) ' ST g

c ‘the plastic nebulizer | R_S:D <0.50 %
o (if apphcable) ' o .
Comments:
PerkinElmer Representative Signature: Date:
(DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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412 Furnace Gas Flows

4.12.1 Test Conditions
e Open the furnace base module.

4.12.2 Test Steps
« Turn on the gas flow, standard flow, not mini flow.
« Open the graphite furnace and remove the graphite tube.
« Insert the test jig (B0505495) into the rear contact cylinder.
+ Connect the gas outlet of the jig to a flow meter.

« Measure the fiow rate for front and back (internal) and record the values.

o Determine the difference in flow rate between the two sides for the internal flows.
« Remove the test jig and put the graphite tube back into the furnace.

« Check the external flow rates by connecting the flow meter to the external hoses
at the QCM connectors and record the values for both sides.

» Determine the difference in flow rate between the two sides for the external flows.

+ Adjust the regulator if needed to either increase all flow rates or to decrease all
flow rates.

e Check hose connections for any leaks. Make sure the gas lines seal in the
connector.

¢ Close the base module.
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4.12.3 Test Resulis

Parameter - Specification Test Result 'Pass/Fail
Internal Flow Rate, S ) N

‘ +
Left Side 250 mL/min + 20 mL/min
Internal Flow Rate, o N

o + '
Right Side 2?0 ml./min * 2.0 mL/rmn
Difference between : o
Interrial Flow Rates 2‘0 mL/min ma Ximum.
E".“?"”a" Flow Rate, 100 ml/min +10 mL/min
Front L e e
‘Externial Flow Rate; G
Beck | "oomUmnziommn
Différenice betwgen [ c oo
Extornal Flow Rates _ 20 mLfmm maxmu_m
Comments:
PerkinElmer Representative Signature: Date:

{DD-NIMM-YYYY)
Customer Representiative Signature: Date:
{DD-MMM-YYYY)
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413 Chromium Baseline Noise (Furnace)
4.13.1 Test Conditions

»

Install the Chromium Lamp.

If the lamp is not coded, enter the element in the Lamp Setup window.
Turn on the Chromium lamp and select Setup for the Chromium lamp.
Close the Lamp Setup Window.

Make sure a standard THGA fube is in the furnace. {n the Furnace Controfwindow
click on the Condition Tube buiton to condition and clean the THGA tube.

Use the 88 position sample tray of the AS-900, check the tray configuration.
Align the AS-900 carefully, as described in the Hardware Manual.
Immerse the rinse liquid capillary into a bottle of lsopropanol.

In the Furnace Control window click at least 5 times on the Flush Sampler bution
to remove dirt and oils from the pump and capiliary system of the AS-900.

Connect the rinse liquid capillary back into the rinse liquid vessel.

In the Furnace Control window click at least 5 times on the Flush Sampler button
to remove any Isopropanol from the pump and capillary system of the AS-800.
Repeat this step if necessary to remove all air bubbles.

4.13.2 Test Steps

Open the THGA Cr Tests (WinLab), PZT- BL Char Mass- Cr (Syngistix)
methed.

From the Tools (WinlLab) or Analysis & Results (Syngiétfx) choices, open the
following windows; Results, (Transient) Peaks (Display) and (Automated)
Analysis (Control}.

Before starting the test, run at least one dry firing '(without any sample) to make
sure that there is no residual signal (less than 0.005 integrated absorbance,
which is peak area) from any previous injections or tube contamination.

Repeat the dry firing as needed to ensure there is no peak from contamination.

It is also recommended to inject the blank at least once to make sure all
contamination is removed from the sampling capillary and to ensure that the blank
solution is clean.

Change All Defined to Locations and type in 3 (empty), as the sample [ocation in
the Analysis window. Click on the Analyze Samples button to measure 5 furnace
dry firings (without any sample).

Record the results in the table below.
Print the test resuits if desired.

PinAAcleS00T OQ Rev. G




SECOT Co.,Ltd. oQ
FTDSZ3051001 Page 44 of 57

4.13.3 Test Results

Parameter Specification ~ Test Result ' PagleaiI
Standard Dev.iat-ion _ < 0.0004
Comments: . |
PerkinElmer Representétive Signature: Date:
_(DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMNM-YYYY)

414 Chromium Characteristic Mass and Precision (Furnace)

4.14.1 Test Conditions
« Install the Chromium Lamp.
- Ifthe Iamp is not coded, enter the element in the Lamp Setup window.
. Turn on the Chromium lamp and select Setup for the Chromium lamp.
« Close the Lamp Setup Window.

4.14.2 Test Prerequisites
« Make sure the dry firing reveals no contamination for Chromium.
» Prepare the test standard according to the folflowing directions.

+» Accurately pipette 100 ul (0.1 ml) of the GFAAS Mixed Standard (N9300244) into
an acid-washed 200 mi class A volumetric flask and dilute to volume with deionized
water or the 0.5% Nitric Acid solution. This diluted solution contains the following
concentrations of the test elements and is ready to use. This Standard should be
stable for about 1 day. The acid solution can be used to clean the flask. A clean
plastic 125 mL bottle can also be used if the standard is made up by weight.
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4.14.3 Test Steps
. Use the same method as the previous test.

. Rinse a clean, dry, sample cup 3 times with the standard solution, fill the cup with
the standard solution and place it in position 2 of the sample tray.

. Rinse a clean, dry sample cup 3 times with deionized water, fill the cup with
deionized water and place it in position 1 of the sample tray.

. Inject the blank (position 1) using “Select Loc” on the Analyze/Analysis page at
least once to make sure all contamination is removed from the sampling capillary
and to ensure that the blank solution is clean.

. Change All Defined to Locations and type in 2 as the sample location in the
Analysis window, click on the Analyze Samples button to measure five 20 ul.
injections of the Cr standard.

. Calculate the characteristic mass using the Characteristic Mass tool from the
Analyses pull down menu.

. The characteristic mass (mo) results in picograms, is calculated from the mean
integrated absorbance (peak area) values and should not exceed the value listed
in the following table.

. NOTE: If the characteristic mass is exceptionally low, check for possible
contamination of the water, acid, volumetric flask and sample container used for
sample preparation. Prepare a new solution if needed.

. The relative standard deviation (%RSD) of the mean sample solution readings,
calculated from the integrated absorbance (peak area) values for Cr must not
exceed the maximum value of 2.0%.

. Record the characteristic mass and precision results in the table below.
« Print the test results if desired.
4 14 .4 Test Results

~ Parameter | - Specification | - ‘TestResult - | Pass/Fall
( ' Chromium |
Characteristic Mass _ =19
Chromium Precision | < g
(RSD) I | £2.0%
Comments:
PerkinEimer Represeniative Signature: Date:
{DD-MMM-YYYY}
Customer Representative Signature: Date:
(DD-MMM-YYYY)
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4.15 Copper Characteristic Mass and Zeeman Ratio (Furnace)
4.15.1 Test Conditions
« Install the Copper Lamp.
- [Ifthe lamp is not coded, enter the element in the Lamp Setup window.
« Turn on the Copper lamp and select Setup for the Copper lamp.
+ Close the Lamp Setup Window.

4,15.2 Test Prerequisites

« Perform a dry firing after setting up for Copper. Make sure the dry firing reveals no
contamination for Copper.

« Ifapeakis seen, due to contamination, repeat dry firings until no peak is seen.

4.15.3 Test Steps

« Openthe THGA Cu Tests (WinLab), PZT- BL Char Mass- Cu (Syngistix)
method.

» From the Tools (WinLab) or Analysis (Syngistix) choices, open the Analysis
window.

« Change Alf Defined to Locations, and type in 2 as the sample location in the
Analysis window, click on the Analyze Samples buiton to measure 5 furnace
firings using 20 L sample injections.

« Calculate the characteristic mass using the Characteristic Mass tool from the
Analyses pull down menu.

+ The characteristic mass (mo) results in picograms, is calculated from the mean
integrated absorbance {peak area) values and should be less than or equal to
the value listed in the following table.

« NOTE: If the characteristic mass is exceedingly low, check for possible
- contamination of the water, acid, volumetric fiask and sample container used for
sample preparation. Make sure a standard ZL graphite tube is used, instead of
an end-capped tube. Prepare a new solution if needed.

« Record the characteristic mass results in the table below.

« From the mean integrated ahsorbance (peak area) measurements the Zeeman
ratio should be calculated using the following equation:

R= Atomic Signal (Peak Area)
[Atomic Signal (Peak Area)+ Background Signal (Peak Area)]
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. The Zeeman Ratio, R, results calculated from the integrated absorbance (peak
area) values should lie within the ranges for Cu listed in the table below.

. Record the results for Zeeman ratio in the table below.
« Print the test results if desired.
4.15.4 Test Results

| Parameter " Specification | Test Result - Pass/Fail
Copper Characteristic Mass s17
Cu Zeeman Ratio 0.52 + 0.04
Comments:
PerkinElmer Representative Signature: Date:
{DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)

4.16 Autosampler Linearity (Furnace)
4.16.1 Test Conditions
+ Install the Chromium Lamp.
. ifthe lamp is not coded, enter the element in the Lamp Setup window.
. Turn on the Chromium lamp and select Setup for the Chromium lamp.
+ Close fhe Lamp Setup Window.
4.16.2 Test Prerequisites

. Perform flushes with isopropanol. Remove the isopropanol by flushing with the
normal rinse solution.

4.16.3 Test Steps
. Open the THGA AS-900 Lin (Winl.ab), PZT = AS900 Linearity- Cr (Syngistix)
method.

. Fromthe Tools (WinLab) or Analysis & Results (Syngistix) choices, open the
windows: Results, {Transient) Peaks (Display}, Calibration (Display) and
(Automated) Analysis.

. Click on the Analysis window and then on the Calibrafe button to start the
calibration.
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»  When the calibration is finished check the Correlation Coefficient Result in the
Calibration Display window.

« The correlation Coefficient Result for Cr must be equal to or exceed the minimum
value of 0.999,

« Record the results in the table below.
« Print the test resulis if desired.

4.16 .4 Test Resulits

 Patameter. | - Specification .. |  TestResult Pass/Fail
Autosampler Lmearlty Mmlmum Correlatlon
'w1th four standards S CoefFCIent of0999
Comments:
PerkinElmer Representative Signature; Date:
{DD-MMM-YYYY)
Customer Representative Signature: Date:
(DD-MMM-YYYY)

5 Operatlonal Qualification Verlflcatlon

:The PmAAcIeQOOT Serlal Number PTD523051 001 operates and performs accordlng to the
( stated Operatlonal Quahflcatlon and all appropnate forms and documents supportmg
the system have been fllled out and are avallable :

PerkinElmer Representative Signature: Date:

(DD-MMM-YYYY)
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Final Protocol Approval

This is to certify that the Operational Qualifications
PTDS23051001 have been performed and the confi

the procedures and specifications described in this document.

oQ
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procedures for the PinAAcle800T Serial number
guration installed meets [ ] does not meet [ 1

SECOT Cq.,.Ltd.
Signature Name Title Date
o (DD-MMM-YYYY}
‘PerkinElmer _
Signature Name Title Date
' (DD-MMM-YYYY)
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Appendix A — Deviations

Upon discovery of a deviation, stop qualification testing and notify SECOT Co.,Lid. representative.
PerkinElmer and SECOT Co.,Ltd. will collaborate to document and resolve the deviation.
Duplicate this form for each “Deviation” and attach completed form(s) to this protocol. List all
attachments in Appendix C.

Describe in detail the deviation, correction/justification and outcome.

Description:

Correction or Justification:

Qutcome:
~ PerkinElmer - T
i ,§lghature_ i Name .|| (performerar Approver) _||. (DD-MMM-YYYY)

o gkt b
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Appendix B — Change Control

Note: Create copies of this page, leaving original blank. Read instructions below.

Change Control procedures maintain the validation process after modifications are made to the original

configuration (by OEM, SECOT Co.,Ltd., or PerkinElmer).
The Change Control Form is located in Appendix B — Change Control and instructions are located in the
Introduction. Insert the completed Change Control Form and its data into this validation document as an

Attachment.

Change Control Revision Attachment #: _

Component / Software Changed

Reasoning and Justification for Change

Verification of New Component / Software

Acceptance Criteria Used

Results of Verification (Attach original data)

Validation Results
) "~ Validation | PassfFail
Sig'natilre - _ Date. ,
. . o ~ (DD-MMM-YYYY)
Performed By: -
Approved By:

PinAAcle 900T 0Q Rev. G
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Appendix C — Attachments List

oQ

Page 54 of 57

In the table below enter: each attachment; total pages for each attachment; company {(OEM, SECOT Co,,Ltd.,
or PerkinElmer). Sign and date. Additionally, label each page of each Attachment as follows:

Attachment Number (as per this table)
Page X of Y (total) Pages of the Attachment

Initials of Reviewer
Date

» Reference the page number of the procedure, if the attachment is the resuit of a test procedure

# Description

#Pgs :

“Company

Signature -

Date
{DD-MMM-YYYY)

1 :,PerkinEimer Service Engineer Training Cenifiéate'

" Perkin Elmer

PinAAcle 900T OQ Rev. G
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Appendix D — Document History

oQ
Page 55 of 57

Revision Description of Change Page(s) Date
A First release - April 2012
Made lamp warm up time recommended. 28
Changed copper to chromium or chromium to
copper to correct error.
Changed how Nitrous Oxide/Acetylene is 39-41
checked
Revised documentation list 25
Added a choice of using 1% and 0.5% Nitric 26, 41, 42,
Acid solutions instead of deionized water 47
Added the option of using a plastic bottle and 26, 42, 47
scale to make up the standard solutions
B Changed copper to chromium (to correct error) 50 January 2015
Changed computer specification 13
Changed parameter testing preparation 28
Added column for calibrated filter absorbance 29
Changed filter specification to £10% fo 29
correspond te the specification on previous
instruments
Corrected specification on test# 3 31
Added: option of printing results 20-50
Added: nebulizer O-ring compatibility 35
statement
Added: make sure the drain bottle is out in the 35
open

PinAAcle 900T 0Q Rev. G
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PTODS230510014 Page 56 of 57

Added: make sure the vent is on 35

Split test of nitrous oxide burner head interlock 40

to a flame off test and a flame on test.

Added: open up a flame method 40

Added: option of flame gas pressure testing 38, 40

Added: nebulizer clarification for IQ/OQ tests 43

Changed the method names to how they 29-50

appear in the service directory

Added: Autozero. Remove filter from the filter 29, 30, 32
holder. Close continuous graphics. Record the
test results and/or print to file. If desired
manual analysis can be used so data can be
saved, but a blank will need to be added to the
method.

B Added: Before igniting the flame, make sure 35 January 2015
the foilowing conditions are satisfied.

External Flow measurements changed to Front 44
and Back. Close the base module.

Removed furnace alignment check. 46

Repeat the dry firing as needed to ensure there
is no peak from contamination.

It is also recommended to inject the blank at
. least once to make sure all contamination is
Cu_ removed from the sampling capillary and to
ensure that the blank solution is clean.

Update for Syngistix- AA Software All
Update for Syngistix- AA Software

Service method names are listed for both
Winl.ab32 and Syngistix software.

Error messages seen when interlocks are
triggered are listed for WinlL.ab32 and Syngistix
software.

PinAAcle 900T OQ Rev. G
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oQ
Page 57 of 57

Changed flame nebulizer precision to < 0.5%
RSD, since the previous specification was for a
c new system.

Changed the furnace characteristic mass to a
maximum value instead of a range.

40

45- 47

July 2015

Changed calibration due date to calibration
date

24

August 2016

Corrected error — characteristic mass should
be a maximum value for copper

47

December 2018

Addition of the 0.7A Neutral Density Filter to
the Material List.

24

F Change the Cu D2 Compensation test criteria
to use the 0.7A Neutral Density Filter instead
of the 1.0A filter.

30

December 2021

Corrected Test Steps Section 4.12 sequence
for Furnace Gas Flows

41

August 2023

PinAAcle 900T OQ Rev. G
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1

Aldrin

Arsenic

Barium

O-BHC

B-8tiC

8-BHC

Y-BHC

1) Liquid-Liquid Bxtraction, Gas Chrornatographic
Method'®

2) Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method®

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method

2) Digestion, inductively Coupled Plasma
Method™

1) Digestion, Direct Nitrous Oxde-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma
Meathod

1) Uquid-Liquid Extraction, Gas Chromatographic -
Method

2) Uquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1} Liquid-Ligquid Extraction, Gas Chromatographic
Mathog®

2) Liquid-tiquid Extraction, Gas Chromatographic/
Mass Spectromatric Method™®

1 Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad® % (Y“P{

8 Biochemical...

Fingase m
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11

12

13

14

15
16

Biochemical Oxyeen Demand

Cadmiuin

Chemical Oxygen Demand

Chlordane

Chromium

Colar

Copper

Cyanide
4,4-pbD

1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
1) Digastion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothemmal Atomic Absorption
Spectrometric Methad™ .

3) Digestion, Inductively Coupled Plasma
Method™

1) Open Reflux, Titrimetric method™

2) Closed Refluyx, Colarimetric method®

3) Closed Reflux, Titimetric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!@

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥!

1) Digestion, Direct Air-Acetylena Flame Method™
2) Digestion, Etectrothermal Atomic Absarption
Spectrometric Method®

3) Digestion, Inductively Coupled Plasma
Method™

ADMI Welghted-Ordinate Spectrophotometric
Method™

1} Digestion, Direct Air-Acetylene Flame Method!
2) Digestlon, Electrothermal Atomic Absorption
Spectrometric Method™

3} Digestion, Inductively Coupled Plasma
Method™

Distitlation, Cotorimetric method™

n Li;:{uid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method® S {Y"Ql

17 4,4"-DDE...

17

18

19

20

21

24

4,4'-DDE

4,4'-00T

Dieldrin

Endosulfan 1

Endosulfan I

Endosulfan Sulfate

Endrin

Endrin Aldehyde

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2} Uiquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™ ’
2) Lieuid-Liquid Extraction, Gas Chromatographlc;
Mass Spectrometric Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method® .
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method® .

2) Ligquid-Liguid Extraction, Gas Chromatoegraphic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chror:natographic
Method™

2) Liquid-Liquld Exiraction, Gas Chromatosraphic/
Mass Spectrometr?c Method™

1) Ligquid-Ligquid Extraction, Gas Chromatographic
Method™®

2) Liguid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™

1} Liquid-Liquid Extraction, Gas Chromatographic
Method® '

2) Liquid-Liquid Exiraction, Gas Chromatographic/
Mass Spectrometric Methodm%t\{w-}

25 Formaldehyde...
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26

27

29

30

31

32

33

34

Formaldehyde
Free-Chlorine

Heptachior

Heptachlor epoxide

Hesavalent Chromium

Lead

Manganese

Mercury

Methoxychlor

. Nickel

Distillation, Colorimetric Method®™

1) lodometric Method™

2) DPD Colofimetiic Method™

1) Liquid-Liquid Extraction, Gas Chrorratographic
Method®

2) Uquid-Uquid Extraction, Gas Chrotnatographic/
Mass.Speciromettic Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Colorimetrle Method™

2) Extraction, Alr-Acetylene Flame Method™

1} Digestion, Direct Ait-Acetytene Flame Method™
2) Digestion, Electrathermnal Atornle Absorption
Spectrometric Method!®

3) Digestion, Inductively Coupted Plasma
Method!®

1) Digestion, Direct Air-Acetylene Flame Method!?
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma

| Method®

Digestion, Cold-Vapor Atomic Absorption
Specirometric Method®

1) biquid-Liquid Extraction, Gas Chromatoeraphic
Method

2) tiquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Digestion, Direct Air-Acetylene Flame Method!¥
2) Digestion, Electrothermal Atomic Absorption
Spectromettic Method!® 3-”‘\?1

- -
bl e AT

3) Digestion, Inductively Coupled Plasma
Method®

35 | Ol & Grease 1} Liquid-Liquid, Partition-Gravimetric Mathod®
2} Soxhlet Extraction Method™@

36 |pH Electrometric Method™

37 | Phenots 1) Distillation, Chioroform Extraction Method®
2) Distiliation, Direct Photometric Method!d

. 38 | Selentum 1) Digestion, Hydride Generatlon/Atormic

Absorption Spectrometric Method®®
2) Digestion, Inductively Coupled Plasma
Method® R

39 ) Sulfide 1) lodometric method®
.2) Methylene blue method!

40 | Temperature Laboratory and Field Methods™®

41" | Total Dissolved Solids Dried at 180 °C#

42 | Total Ketdahl Nitrogen 1} Macro Kleldahl Methad™
2} Semi-Micro Kleldahl Method™

43 | Total Suspended Sctids Dried at 103-105°C¥

44 1 Trivalent Chromium 1) Digestlon, Direct Air-Acetylene Flame Method;

) Colorimetric Method; Calculation

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calcutation®
3) Digestion, Inductively Coupled Plasmia Method;
Colorimetric Method; Calcutation™

45 Zinc

1) Digestion, Direct Air-Acetylene Flame Method!?
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3} Digestlan, Inductively Coupled Plasma

Mefhodm w

3) Digestion...
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10

11

Acenaphithene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Bavium

Benz{alanthracene
Benzene
Benzob)fluoranthene

Benzo({kfuoranthene

Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chrormatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Method™

Digestion, Inductively Coupled Plasma
Spectrometric Method™

1) Digestion, Hydride Generation/Atornic
Absorption Spactrometric Method!?

2) Digestion, Inductively Coupled Plasma
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method® .

1) Digestion, Direct Nitrous bxide—Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma
Spectrometric Method™®

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chrormatographic/Mass
spectrometric Mathod™®

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometic Method™ %@

13 Benzoic acid...

il
Fdudt ansuafiy SF5mned
13 Benzoic add Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
14 Benzo(a‘)pyrene Liquid-tiquld Extraction, Gas Chromatographic/
fass Spectremetric Method™
15 Benzc(g,h,ijpenylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
16 Beryllium Digestion, Inductively Coupled Plasma
Spectrametric Method™
17 Bis(2-chloroethyl)ether Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
18 Bis{2-athylhexylphthalate Liquid-Liquld Extraction, Gas Chrornatographic/
’ Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap Gas Chromatographic/Mass
Spectrormetric Method™
20 Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
21 Butanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
22 Butyl benzyl phthalate Liquid-Uquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method@
23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrornetric Method™
3) Digestion, Inductively Coupled Plasma
Spectrometric Method™
24 Carbazole Liquid-Liquid Extrastion, Gas Chromatographic/
Mass Spectrometric Method®™
25 Carbon disutfide Purge and Trap Gas Chromatographic/Mass
’ Spectrometric Method™
26 Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass

Spectrometric Method®! Wl

27 Chlordane..,
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28
29
30
31
32

33

36

‘Chlordane

p-Chloroaniiine

Chlorebenzene

Chlorodibromomethane

Chloroform

2-Chlerophenct

Chromium

Chromium (i)

Chromium (Vi)

Chrysene

1) Liquid-tieid Extraction, Gas Ghromatographic
Method¥

| 2 Licuid-Liquid Extvaction, Gas Chromatographic/

Mass Spectrometric Method®™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®@

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!?

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometdc Method™

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methog® .

1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

1) Digestion, Direct AirAcetylene Flame Method;
Colorimetric Method; Galculation™

) Digestion, Electrothermal Atomic Absorption
Specirometric Method; Colorimetric Method;
Calculation™

3) Digestion, Inductively Coupled Plasma
Specirometric Method: Colorirnetric. Method;
Calcitation®

1) Colonimetric Method™®

2) Extraction, Air-Acetylene Flamie Method®
LiquidHLicufd Extraction, Gas Chromatographic/
Mass Spectrometric Method!® %’ﬂ‘\}l

37 Cyanide...

-
A dniaRy Biersied

37 | Cyanide 1) Distiltation, Titimetric Method!@
2) Distillation, Colorimetric Method!®

38 {24D Liquid-Liquid Extraction, Gas Chromatographic
Method™

39 DDD 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™ .
2) Lieuid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Method!¥

40 DDE 1) Uquid-Liquid Extraction, Gas Chromatographic
Method!

"1 2 Liquid-Liguid Extraction, Gas Chromatographic/

Mass Specirometric Method™®

41 DOT 1) Liquid-Liquld Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/
‘Mass Spectrometric Method™

42 Dibenz(a,hlanthracene Liquid-Liquid! Extraction, Gas Chramatographic/
Mass Spectrometric Method™

43 Di-n-butyl phthalate Liquid-Liquid Exiraction, Gas Chromatographic/
Mass Specirometric Mathod™

44 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

45 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

46 | 1,4-Dichtorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ _

47 | 3,3 Dichlorobenzidine Uquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

48 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methog™®

49 1,2-Dichloroethane

| Spectrometric Method!

Purge and Trap Gas ChromatografhidMass

Sonp

-

50 1,1-Dichloroethylene...
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50 1,1-Dichlorosthylene Purge and Trap Gas Chromatographic/Mass
Spactromeatiic Method®

51 ¢is-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

52 | trans-1,2-Dichloroethylehe Purge and Trap Gas Chrormatographic/Mass
Spectrometric Methad® )

53 2,4-Dichlorophenol Liquid-Liguld Extraction, Gas Chromatographlc;’
Mass Spectrometric Method!®

54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

55 1,2-Dichloroprepane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methodi

56 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

57 Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Meﬂw;:ll"]
2) LiquicH.iquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

58 | Dietiyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

60 2,4-Dinitrophencl Liquid-Liquid B&mdipn, Gas Chromatographic/
Mass Spectrometric Method®

61 2 A-Dinitretoluene Lic.luid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
fass Spectrometric Method!™

63 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromat-ographic/
Mass Spectrometric Method™

64 | Endosulfan 1) Liquid-Liquid Extraction, Gas Chrématographic

(G
Method 3
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2) Ligquid-Liguid...

65

66

67

68

69

70

T1

T2

73

74

T 75

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachior epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiens

n-Hexane

o-HCH

B-HCH

2) liquid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Mathod™

1) tiquid-Liquid Extraction, Gas Chromatographic
Method™ |

2) Liquid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Methad®™

Purgé and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method®
1) Liguid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® 7
Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrornetric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1} Licuid-Llquid Extraction, Gas Chromatographic
Method™

2} Uquid-Liquid Bxiraction, Gas Chromatographic/
Mass Specirometric Method™®

1) Liquid-Liquid Extraction, Gas Chromatographic

Method'® ? m\}l

2) Liquid-Licgsid,..
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76

17

78

9

80

81

82

83

a4

85

86

Y-HCH

Hexachlorocyclopentadiena
Hexachloroethane
Indenolt,2,3-cd}pyrene
Isophorone

Lead

Manganease

Mercury
Methanol
Méthoxychlor

Methyl Iromide

2) Liquid-Liquid Extraction, Gas Chrbmatcigraphlc/
Mass Spectrometric Methog™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Heuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ )
Liquid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquic-Liquid Extraction, Gas Chromatogtaphic/
Mass Spectrometric Method®

Licuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Ar-Acetylene Flame Methog™
2) Digestion, Electrothermat Atomic Absorption
Spectrorietric Method™

3} Digestion, Inductively Coupled Plasma
Spectrometric Method!®

1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method@

3) Digestion, lr;ductively Coupled Plasma
Spectrometric Method ¥

Digestion, Celd-Vapor Atomic Absorption
Spactrometric Methed@

Purge and Trap Gas Chromatographic/

Mass spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Purge and Trap Gas Chromatographic/Mass
Spectromettic Method™ ?ﬂ'ﬂ*l '

87 Methylene chioride...
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87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™
88 2-Methylphenol Liguid-Liquid Extraction, Gas Chromatographic/
] Mass Spectrometric Method!®
89 2-Methylnaphthalene Liquid-Liquid Bxtraction, Gas Chromatographic/
Mass Specirometric Method®
90 Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometic Method
91 Naphthalene Liquid-Liequidd Extraction, Gas Chromatographic/
Mass Spectrometric Method™
02 Nickel 1) Digestion, Direct Air-Acetylene Flame Method[4}
2) Digestion, Electrothermal Atomic Absorption
Spectrornetric Method
3) Digestion, Inductively Coupled Plasma
Spectromettic Method™!
93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™®
o4 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
95 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method
96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic
- PCB-1016 Method®
- PCR-1221
- PCB-1232
- PCB-1292
- PCB-1248
- PCB-1254
- PCB-1260 _
97 Pentachlorophenol Liquid-Liquid Bxiraction, Gas Chromatographic
Method™
98 pH

Elertrometric method™ W

99 Phenanthrene,..
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104
105
106
107
108
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110

Phenanthrene

Phenol.

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachleroethylene
Toluene
TPH (Cs-Cg)

TPH (CogCag)

TPH {€526-Cas)

Liguid-Liquid Extraction, Gas Chwomategraphic/
Mass Spectrometric Method™
1) Distillation, Chloroform Extraction Method
2) Distillation, Direct Photometric Methodl™
3) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
Liquid-tiquid BExdraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!™®
2) Digestion, Inductively Coupled Plasma
Method
1) Digestion, Direct Al-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma
Method™ '
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'® '
Purge and Trap, Gas Chromatographic/Mass
Spectrornetric Methogh??
1} Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®24
2) Separatory Funnet Liguid-Liauld Exiraction,
Gas Chromatogaphic/Mass spectrometric
Method®?3
1) Separatory Funnel Liquid-Liquid Bxtraction,
Gas Chromatographic Miethod#21 3. mmf

)

il snafiy Fehase .
2} Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic/Mass specf:rometric
] Method?®# '
111 | 1,24-Trichlorobenzene Purge and Trab Gas Chroratosraphic/Mass
Spectrometric Method™
112 | 1,3,1-Trichloroethane Purge and Trap Gas Chrormatographic/Mass
Spectrometric Method!®
113 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
114 | Trichloroethyterie Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
115 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1i6 | 24,6-Trichtorophenol Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method® -
117 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
) Spectrometric Method®
118 | Vanadium Digesti(;n. [nductively Coupled Plasma
Spectrometric Method™ .
119 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
120 | Vinyl chloride ' Purge and Trap Gas Chromatographic/Mass
Spedtrometric Method™
121 m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | o-Xylene Purge and Trap Gas Chromatographic/iMass
Spectrometric Method™
123 | pXylene Purge and Trap Gas Chromatodraphic/Mass
Specirometric Method™
124 | ¥ytene (Total) Purge and Trap Gas Chromatographic/Mass

Spectrometric Method % m’\DJ
- ’

2} Separatory...

125 Zinc ..,
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Zinc

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absotption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method®
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Whased

Antimony -

Arsenic

Beryllium

Cadmium

Carbon monoxide
Chlorine

Chromium

1) Isokinetic Sampling, Digestion, Direct Al
Acetylenie Flame Method™

2} Isokinetic Sampling, Digestion, Inductivaly
Coupled Plasma Method®

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method®

2} Isokinetic Sarnpling, Digestion, Inductivety
Coupled Plasma Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®!

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®™

Instrumentat Analyzer Methad™

1} Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method!®

1) Isokinetic Sampling; Digestion, Direct Al
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, inductively
Coupled Plastma Method™ '3‘\"

r

8 Cobalt...

10

U
i2

13

14
15

16

17

18

Cobalt

Copper

Cresol

Dioxin/Furans
Hydrogen chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method® :

1) ksokinetic Sarnpling, Digestion, Diract Air-
Acetylene Flame Method®

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®™

Adsorption Sampling, Gas Chromatographic
Method™-

‘Isokinetic Sampling®™

1) Absorption Sampling, lon Chromatographic
Method™

2) Isckinetic Sampling, lon Chromatagraphic
Method®

1) Absorption Sampling, fon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method®

Absorption Sampling, lodometric Method®

1} Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®

2) isokinetic Sampling, Digestion, Inductively

Coupled Plasma Method®

1) Isokinetic Sampling, Digestion, Diract Air-
Acetylene Fame Method®™

2) Isokinetic Sampling, Digestlon, Inductively
Coupled Plasma Method™

isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectromeitric Method™

1} Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®™

2) Isokinetic Sampling, Digestion, Inductively -
Coupled Plasma Method™ %ﬂ?’

19 Opacity...
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19
20

21

24

26

x

Opacity
Oxides of Nitragen

Selenium

Sulfur dioxide

Sulfiric acid

Total Suspended Particulate

Varadlum

¥ylene

Ringelmann’s Method®

1) Absorption Sampling, Phencldisutfonic acid
Method™

2) Absorption Sampling, lon Chromatographic
Method™

2) Instrumental Analyzer Method®™

1) isekinetic Sampling, Digestion,'Hydride
Generation/Atomic Absorption Spectrometric
Method® .

2) Isakinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1} Isckinetic Sampling, Barium-Thorin Tioimetric
Method®!

2) Absorption Sampling, Barium-Thorin Titimetric
Method™

3} Instrumental Analyzer Method®

Isokinetic Sampling, Barium-Thorin Tiimetric
Method™

Isakinetic Sampling, Digestion, (nductively Coupled
Plasma Method®

1) Isokinetic Sampling, Gravimetric Method®™

2) Paired Train, Isokinetic Sampling, Gravimetric
Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1} Adsorption Sampling, Gas Chromatographic
Method® -

2) Adsorption Sampling, Gas Chromatographic/
Mass Spectrometric Method™ (r@!
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Aldrin

Antirnany

Arsenic

Barium

1) Waste Extraction, Separatory Funnel
Uquid-Liquid Extraction, Gas Chromatographic

Method!6922

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass-Spectrametric Method(4927

3) Saxhlet Bxiraction, Gas Chrofmatographic

Methodie23

4) Soxihlet Extraction, Gas Chromatographic/
Mass Spectrometric Method027

1) Waste Extraction, Digestion,
Generation/Atomic Absorption
Methagli414

2} Waste Extraction, Digestion,
Coupled Plasma Method!#44

Hydride
Spectrometric

Inductively

3) Digestion, Hydride Generation/Atomic
Absoyption Spectrometric Method™®

4) Digestion, Inductively Coupled Plasma

MethodH19
1) Waste Extraction, Digestion,

Hydride

Generation/Atomic Absarption Spectrometric

Method™619
2) Waste Extraction, Digestion,
Coupled Plasma Method644

Inductively

3) Digestion, Hydride.Generatlon/Atomic

" | Absorption Specirometric Method(™€l

4) Digestion, Inductively Coupled Plasma

Method!4

1) Waste Extraction, Digestlon, Flame Atomic

Absorption Spectrometric Methodhé!3
(1 ‘;h]

2} Waste Extraction...
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Beryllium

Cadmlum

Chiordane

Chromium

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Methodits14

3) Digestion, Flame Atomic Absorption
Spectrometrit Method™!

) Digestion, Inductively Coupled Plasma
Method 29 )

1) Waste Extraction, Digastion, Inductively
Coupled Plasma Methodis14

2) Digestion, Inductively Coupled Plasma
Method®4

1) Waste Exiraction, Digestion, Flame Atornic
Absorption Spectrometric MethodfL615

2) Waste Exiraction, Digestion, Inductively
Coupled Plasma Methodi419

3) Digestion, Flame Atomic Absorption
Spectrometric Method5

4) Digestion, Inductively Coupled Plasma
Methogi 2

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method?2

2) Waste Extraction, Separatory Funnel .
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrotnetric Method!*2"

3) Soxhiet Bxtraction, Gas Chromatographic
Methodie22 ‘

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 0471

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method615

2) Waste Extraction, Dlgestion, Inductively

Coupled Plasma Method® 611 Y

o

AN

Erallrats ]

10

1

12

Chromium (1)

Chromium (Vi)

Cobalt

Copper

3) Digestion, Flame Atomic Absorption
Specirometric Methodt 45

4) Digestion, Intluctively Coupled Plasma
Method™a

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method;
Calculationt44527]

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method; Calculationtia17

3) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digastion,
Colorimetric Method; CalcutationtF 157

4} Digestion, Inductively Coupled Plasma Method;
Alkaline Digastion, Colorimetric Method;
Caleulationt21447 .

1} Waste Exiraction, Colorimetric Method™W
2) Allaline Digestion, Colotimetric Mathod®171
1) Waste Extraction, Digestion, inductively
Coupled Plasma Method®519

2) Digestion, Inductively Coupled Plasma
Methodm

1) Waste Extraction, Digestion, Flarme Atomic
Absorption Spectrometric Method 643

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Methodt5t%

3) Digestion, Flame Atarnic Absorption
Spectrometric Method®t)

4) Digestion, Inductively Coupled Plasma

MethodlP4! ? [‘f@

3) Digestion...

13240..
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18

24D

poD

DDE

ooT

1) Waste Extractiori, Gas Chromatographic/Mass
Spectrometric Method??)

2) Ultrasonic, Bxdraction, Gas Chromatographic/
Mass Spectrometric Method®?

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Bxiractlon, Gas Chromatographic

Methodt®3

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*27]

3) Soxhiet Extraction, Gas Chromatographic
Methoglto23

4} Soxhlet Extraction, Gas Chromatosraphic/
Mass Spectrometric Methodf®#

1) Waste Extraction, Separatory Funnel
Liquid-tiquid Extraction, Gas Chwomatographic
Method®??2 |

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method!##1

3) Soxhlet Extraction, Gas Chromatographic
Methodl923

4) Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method?027

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method9*4

7) Waste Extraction, Separatory Funnel
Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!®27]

3) Saxhlet Exiraction, Gas Chromatographic
Methodi1o?2

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027%

Fsuany
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17 Dieldrin...

18

19

20

Dietdrin

Endrin

Heptachior

Lead

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method®o2%

2) Waste Bxdraction, Separatory Funnel
Hquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!227

3) Soxhlat Extraction, Gas Chromatographic
Methodloz

4) Soxhlet Extraction, Gas Chromategraphic/
Mass Spectremetric Method%271

1) Waste Extraction, Separatory Funnel
Ligquid-Liquid Bxtraction, Gas Chromatographic
Method!*?d

2) Was;ce Extraction, Separatory Funnel
Liquid-Liquid Bxtraction, Gas Chromatographic/
Mass Spectrometric Method®%#7

3) Soxhlet Extraction, Gas Chromatographic
Method!02d

4} Soxhlet Exiraction, Gas Chromatographic/
Mass Specirometric Method?%2?

1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatographic

Methadie2!

Z) Waste Extraction, Separatory Funnel

Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®#21

3) Soxhlet Extraction, Gas Chromatographic

Methodi?2

4) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method!%%8

1) Waste Extraction, Digestion, Flame Atomic -

Absorption Spectrometric Methad!t19

2) Waste Extraction, Digestion, Inductively
1514

Coupled Plasma Method %'ﬂ\:x).)

3) Digestion...
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21

Lindane

Mercury

Methaxychlor

| 3) Digestion, Flame Atomic Absorption
Spectrometric Method®!5

4) Digestion, Inductively Coupled Plasma
Method™14

1) Waste Extraction, Separatory Funnel
Liquid-Liepstd Extraction, Gas Chromatographic
Methodl925

2) Waste Extraction, Separatory Funnel
Liguid-Lguid Extraction, Gas Chromatographic/

-| Mass Spectrometric Method®#29

3) Soxhlet Extraction, Gas Chromatographic
Methodlt022

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric MethodH027

1) Waste Extraction, Digestion, Cold-Vapor Atemic
Absorption Spectrometric Method9

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Methog!s1!

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Methodl!

4) Digestion, Inductively Coupled Plasma
Methodf9

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Bxtraction, Gas Chromatographic
Methodh®24

2} Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spettrometric Method®#2!

3) Soxhlet Extraction, Gas Chrematographic
Methodloza

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0=7 ?Y@j

24 Molybdenum,...

~lod’ -
dui dsnaRy Ay
24 | Molybdenum 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!*419
2} Digestion, Inductively Coupled Plasma
Method!™9
25 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absamption Spectrometric Method6s1
2) Waste Bxtraction, Digestion, inductively
Coupled Plasma Methogdit619
3) Digestion, .Flame Atomic Absorption
Spectrometric MethodP2%
4) Digestion, Inductively Coupled Plasma
Methodt
26 Polychtorinated Biphenyls 1) Waste fExtraction, Separatory Funnet
- Aroclor 1016 Liguid-Liguid Extraction, Gas Chromatographic
- Aroclor 1221 Methodl923
- Aroclor 1232 2) Soxhlet Extraction, Gas Chrematographic
- Aroclor 1242 Methodli2#]
- Aroclor 1248
- Aroclor 1254
- Aroclot 1260
27 Pentachlorophenol * 1) Waste Extraction, Gas Chroratographic/
Mass Spectrometric Methodl-2?
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method2®!
28 fpH Hlectrometric Methad®14
29 Selenium

1) Waste Extraction, Digestion, Hydlride
Generation/Atomic Absorption Sé)ectrometric
Method!t6201

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method-5.2

3) Digestion, Hydtide Generation/Atomic
Absorption Spectrometric Method™20 )J

4) Digestion,..
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32

33

34

Silver

Thalium

Trichloroethylene

Vanadium

Zinc

4) Digestion, Inductively Coupled Plasma
Methogf"1

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method44

2) Digestian, Inductivety Coupled Plasma
Method¥

1) Waste Extraction, Digestion, Inductively
Coupled Plasra Method™#4

2) Digestion, inductively Coupled Plasma
Methodf9

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!-1229

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®228

1) Waste Extraction, Digestion, Inductively
Coupled Plastna Method®51

2) Digestion, Inductively Coupled Plasma
Method

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 615
2} Waste Extraction, Digestion, Inductively
Coupled Plasma Method 0419

3) Digestion, Flame Atomic Absorption
Spectrometric Method™

4) Digestion, Inductively Coupled Plasma
Methad f4
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Acenaphthene:

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0#1

N

i¢
1
12

13

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Alrazine

Barium

Benz(z)anthracene

Benzena

Benzabfluoranthene

Benzo(kfluocrnthene

Benzoic add

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®2

1) Ulirasonic Extraction, Gas Chromatographic
Mgthod[“m

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™2

Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Methog!*02”!

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™8

2) Digestfon, Inductively Coupled Plasma
Method™

1) Digestion, Hydride’ Generation/Atomic
Absorption Spectrometric Method™ 1

2) Digestion, Inductively Coupled Plasma
Method®4

Ultrasonic Extraction, Gas Chromatographic
Method#t2?

1) Digestion, Flame Atomic Absorption
Specirometric Method™!

2) Digestion, Inductively Coupled Plasma
Methodd

.| Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(192?

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!2#8

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?7

Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!*%21 -
Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Methodt21 3 ‘
ry

. 2 Acetone...

14 Benzo(a)pyrene...
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14 Benzolalpyrene Scohlet Extraction, Gas Chromatographic/ -~
Mass Spettrometric Methodi0#1
15 Benzolg,h Yperylene Soxtilet Extraction, Gas Chroriatographic/
Mass Spectrometric Method!927
16 | Beryllium Digestion, Inductively Coupled Plasma Methad"4
17 Bis(2-chloroethylather Soxhiet Extraction, Gas Chromatographic/
Mass Specirometric Method0#!
18 Bis(2-ethylheseyliphthalate Soxhlat Extraction, Gas Chromatographic/
Mass Spectrometric Method(02?
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrametric Methodlis2d
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodli%29)
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methadl32¢
22 Butyl benzyl phthalate Soxhlet Bdraction, Gas Chromatogtaphic/
- Mass Spectrometric Method027
23 | Cadmium 1) Digestion, Flame Atornic Absorption
Spectrometric Method®5
2) Digestion, Inductively Coupled Plasma
MethodP=4
24 Carbazole Soxtlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%2)
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!t320
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®326
27 Chlordana

1} Ultrasonic Exiraction, Gas Chromatographic
Methodit23

2} Ultrasomic Extraction, Gas Chromatographic/
Mass Spectrometric Method-21

Swol

28 p-Chloroaniline...

-~
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28 p-Chloreaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method027

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spactrometric MethodH228

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/

' Mass Spectromietric Mathod(t328

31 | Chloroform Purgé and Trap, Gas Chromatographic/Mass
Spectrometric Method226

32 2-Chlorophenol Ultrasonic Extraction, Gas Chromatoéraph’:c/Mass
Spectrometric Method®.2)

33 Chromium 1) Digastion, Flame Atomic Absorption
Spectrometric Method!51
2) Digestion, Inductively Coupled Plasma
Method®t4

34 Chrormium (1} 1) Digestion, Flame Atoric Absorption
Spectrometric Method; Colorimetric Method;
Calculationl"#2517
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Caleulation 81417

35 | Chromium (V) Alkaline Digéstion, Colorimetic Method®17?

36 Chrysene Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!20

37 | Cyanide 1) Bxdraction, Distillation, Titimetric Method26230
2) Extraction, Distillation, Colorimetric
Method*82930]

38 (24D Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method??

39 DDD

1} Ultrasonic Extraction, Gas Chromatographic
MethodW24

2} Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®t!2d
Syl

40 DDE...

B
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40 | DDE 1) Ultrasonic Extraction, Gas Chromatographic
Methodih2
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™21
41 DoT 1) Ulbrasonic Extraction, Gas Chromatographfc
. Method!1?
2) Uttrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®1#%
42 Dibenza, hjanthracene Soxhlet Extraction, Gas Chromatographic/Mass'
Spectrometric Methodlt021
43 Din-butyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*7!
44 1,2—chhl6robenzene Purge and Trap, Gas Chromatogrmphic/Mass
Spectrometric Method!329
45 1,3-Dichlorabenzene Purge and Trap, Gas Chromatographic/Mass
_ Spectrometric Method™*?9
46 1,4-Dichlorobenzene Purge and Trap, G;as Chromatographic/Mass
Spectrometiic Method!32¢!
47 3,3"-Dichlorobenzidine Soxhlet Extraction, Gas C.!'nromatographic/Mass
Spectrometric Method%27
a8 1,1-Dichloroethane Purge and Tra}:;, Gas Chromatographic/Mass
Spectrometric Method!t>2¢!
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?328
50 1,1-Dichlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!t3
51 tis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?32
52 tran.s-1,2-Dichloroethylene Purge and Trap, Gas dmromatogréphic/Mass
Spectrometric Method!i328
53 2,4-bichlorophenol Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method!420 % I

7/

ddufl asuaRy ]
56 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
’ Spectrometric Methodi2e!
55 1,3-Dichloropropane Purge and Trap, Gas Chromatogmphic/l\;lass
Spectroi:netric Methodlt32d -~
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
: Spectromettic Methodt324
57 Dieldrin 1} Ultrasonic Extraction, Gas Chromatographic
) Methodi122
2) Ultrasonic Extraction, Gas Chromatographic/
fMass Spectrometric Method12%
58 | biethyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1%2%
59 2,4-Oimethylphenal Ultrasonig Extraction, Gas Chromatographic/Mass
Spectrometric Method!!2!
60 2,4-Dinttrophenot Ultrasonic Extraction, Gas Chromatogra;:)hlc/Masr.
Spectromaetric Methad®*427
61 2,4-Dinitrotoluene Soxhlet Extvaction, Gas Chromatographic/Mass
Spactrometric Methogl%20
62 2,5-Dinitrotoluene Soxhlet Ext*réction, Gas Chromatographic/Mass
Spectrometric Methad027! )
63 Di-n-Ociyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2!
64 Endosulfan 1) Ulirasonic Extraction, Gas Chromatographic
MethoditL=
2} Ultrasonic Extraction, Gas Chromatograph'lc/
Mass Spectrometric Method?127
65 Endrin 1) Ultrasonic Extraction, Gas Chromatographic
Methogl!t24
2) Utirasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method[*427]
66 Ethylbenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog®22¢! % [ﬂ\})-l

54 1,2-Dichloropropane..,

67 Fluoranthene...
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70

Tl

T2

73

74

5

75

| Fluoranthene

Fluarene

Heptachior

Heptachlor epoxide

Hestachlorobenzene

Hexachlore-1,3-butadiene

n-Hexane

o-HCH

B-HcH

¥-HCH

Hexachtorocydlopentadiene

Soxhlet Extraction, Gas Chromatographic/
Mass Spactromatric Methodie2?

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method1027

1) Ulrasonic Bxtraction, Gas Chromatographic
Methogl2d

2) Ultrasonic Extraction; Gas Chromatographic/
Mass Spectrometric Method®&4)

1) Ultrasonlic Exiraction, Gas Chromatographic
Method!122

2} Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method(27

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!221

Purge ard Trap, Gas Chromatographic/Mass
Spectrametric Methaod!2!

Purge and Trap, Gas Chromatographic/

Mass Spactrometric Method{i328

1) Ultrasonic Extraction, Gas Chromatographic
Methodht2d

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method##7

1} Ultrasonic Extraction, Gas Chromatographic
Methodt2

2) Uttrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method37

1) Ultrasonic Extraction, Gas Chrothatographic
Method!-2!

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Methodt127

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®02 3-/”9]

Frsuafiy
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78 Hexachloroethane...

80

81

82

83

84

85

86

87

88

89

Hexachlorosthane
Indena(1,2,3-cdipyrene
Isophorone

Lead

Manganease

Mercury

Methanol

Methoxychlor

Methyl bromide
Methylene chloride
2-Methylphenal

2-Methylnaphthalene

Soxhlet Extraction, Gas Chrormatographic/Mass
Spectrometric Methodi020

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric MethodH%21

Soxhlet Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method 027

1) Digestion, Flame Atomic Absorption
Spectrometiic Method1

2) Digestion, inductively Coupled Plasma
Methodfa

1) Digestion, Flame Atomic Absorption
Spectrometric Methodt

2) Digestion, Inductively Coupled Plasma
Method?9

1) Digestion, Cold-Vapor Atomic Absomption
Spectrometric Methodt®

2) Digestion, Inductively Coupled Plasma
Method24

Ultrasonic Extraction, Direct Aqueous injection,
Gas Chromatographic Method(tt24

1) Urasonic Extraction, Gas Chromatographic
Methodt#2 '

2} Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method! 27

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method®429

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!*26 .
Ultrasonic Exiraction, Gas Chromatographic/Mass
Spectrometric Methodlt-21

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!tt#? ?ﬂ'ff"(

90 Methyl tert-butyl ether...




- e’ -

-ad -

gndud saiin A8haeet
90 | Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2?
91 Naphthalene Soxhlet Extraction, Gas Chromatographic/Mass
' Spectrometric Method#h
92 Nickel 1) Digestion, Flame Atomic Absomption
‘ Spectrometric Method™%
2) Digestion, Inductively Coupled Plasma
Methad19
93 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®%#
94 N-Nitrosodiphenylamine Soxhlet Bxtraction, Gas Chromatographic/Mass
Spectrometric Method!%27
05 N-Nitrosodi-n-propylamine . | Soxhlet Exiration, Gas Chrt':rnatographlc/Mass
Spectrometric Method 2%
96 Pc'atychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic
- Aroclor 1016 MethogH®?
- Aroclor 1221 )
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 125¢
- Aroclor 1260
97 Pentachtorophenol Ultrasonle Extraction, Gas Chromatographic/Mass
Spectrometric Method?4
98 Phenanthrehe Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%27
99 Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methodl27
100 | Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%??
10t | Seleniurn 1) Digestion, Hydride Generafion/Atomic

Absarption Spectrometric Method™2% M

v

Araiany:

555wt

102

103

104

105

106

107

108

109

110

111

112

113

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

TPH (Cs-C)

TPH (CogCyg)

TPH (Cose-Cas)

1,2,4~Tﬁchlorobeniene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylena

2) Digestion, Inductively Coupled Plasma
Method®®

1) Digestion, Flame Atomic Absorption
Spectrometric Method?®

2) Digestion, Inductively Coupled Plasta
Method®4

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!®28 -

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?®2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!328

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!32¢

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method1*24

1) Soxhlet Extraction, Gas Chromatographic
Method®®28

2) Soxhlet Extraction, Gas Chromatographic/
Mass spectrometric Methodt®2d

1) Sexhlet Extraction, Gas Chromatographic
Methogdtio2l

2) Soxhlet Extraction, Gas Chromatographic/
Mass spectrometric MethodH2l

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#4

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method[*2

Purge and Trap, Gas Chromatographic/Mass
Specirometric Methodhi324

Purge and Trap, Gas Chromatographic/Mass

2) Digestion...

Spectrometric Method™>#%  Sryya)

114 2,4,5-Trichlorophenol...
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114 | 2,4,5-Trichiorophenel Ultrasohic Extraction, Gas Chromatographic/
' Mass Spectrometric Method®%2% _
115 | Za,6-Trichleraphenct Utirasonic Extraction, Gas Chromatographic/
- Mass Specirometric Methodii:2?

116 | 1,3,5Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Specirometric Methodh32

117 | Vanadium Digestion, inductively Coupled Plasma Methodfid

118 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
spectrometric Methadi> .

119 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathadl224

120 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methodlt36

121 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!t*28

122 | pXtene Purge and Trap, Gas Chromatographic/Mass

) Spectrometric Method!328

123 | ¥ylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathad?32€!

124 | Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method?13
2) Digestion, Inductively Coupled Plasma
Methodfr@ %ﬂ“;
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15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method TOU0B, , 2007,
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Reduction). SW-846 Method 7062, 1994, %N\C
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Method 7196A, 1992,
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Vapeor Technigue, SW-846 Method T471B, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), SW-846 Method 7742, 1994,

21, United States Erwironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Methbd 8015D, 2003,

22. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method 8081B, 2007.

23, United States Environmental Protection Agency. Test Methods for Evaluation Sﬁlid
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Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Methad 82600, 2018
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Waste Physlc;il/dwemlcal Methods. SerniVolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.
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28, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004,

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemicat Methods. Cyanlde Extraction Procedure for Solids and Qils.
SW-846 Method 20134, 2014, .
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Waste Physical/Chemical Methods. gH Electrometric Measurement. SW-846 Method
2040C, 2004,
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(Environmental field)

1. dhuaniuds - Heavy metals - Standard Methods for the
(Water and wastewater) s Arsenic (As) Examination of Water and
0.000 5 meg/L Wastewater, APHA, AWWA,

to 0.090 0 me/L WEF, 24™ edition, 2023,

Part 3030 F and Part 3114 C

® Arsenic (As) - Standard Methods for the
0.05 me/L to 4.50 meg/L Examination of Water and
« Barium (8a) Wastewater, APHA, AWWA,

WEF, 24® edition, 2023,
Part 3030 E and Part 3120 B

0.02 me/L to 4.50 me/L

Cadmium (Cd)
0.01 mg/L to 4.50 mg/L

Chromium (Cr)
0.01 mg/L to 4.50 me/L.
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(Environmental field)
1. dwaminde (de) - Heavy metals - Standard Methods for the

(Water and wastewater) (cont.)

s Copper (Cu)
0.02 mg/L to 4.50 me/L

Iron (Fe}
0.05 me/L to 9.00 mg/L

[ ]

Lead (Pb}
0.03 mg/L. to 4.50 me/L

» Manganese {Mn)
0.01 mg/L to 9.00 mg/L

= Nickel (Ni)
0.01 mg/L to 4.50 mg/L

» Zinc (Zn})
0.02 mg/L to 9.00 me/L
- Chemical oxygen demand

(com
10.00 me/L to 9 000 mg/L

B@amination of Water and
Wastewater, APHA, AWWA,
WEF, 24% edition, 2023,
Part 3030 E and Part 3120 B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,

Part 5220 DO

ASENT AR MNTINE NIRRT URERILYREMN Y
{Ministry of Industry, Thai Industrial Standards institute}

ol
wiah 2/7

(Warkplace)

0.10 me/filter to 2.06 me/filter

Respirable dust
0.10 mg/filter to 2.00 me/filter

- Benzene
0.70 pe/tube to 420 pg/tube

- Toluene
0.70 pg/tube to 420 pg/tube

Total xylenes

1.40 pg/tube to 840 pg/tube
- m, p-Xylene
0.70 pg/tube to 420 pg/tube
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{Field of Testing) {Pararmeter) (Test Method)
anndunda
{Erwiranmental field)
2. Wihanu - Total dust - NIOSH Manual, of Analytical

Methods (NMAM), Method
0500, 4" edition, 15%
August 1994 (Exclude
Sarnpling}

~ NIOSH Manuat of Analytical
Methods (NMAM), Method
0600, 4% edition, 15%
January 1998 (Exclude
Sampling)

- NIOSH Manual of Analytical
Methods (NMAM), Method
1501, 4™ edition, 15" March
2003 {Exclude Sampling)
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(Field of Testing) {Parameter) {Test Method)
BB IneY

{Environmental field)

2. Vi (de) - o-Xylene
(Workplace] (Cont. 0.70 pg/tube to 420 ug/tube

3. Usdaszuiwennaa - Sulfur dioxide
(Stack} 1.00 mg/L to 16 000 mg/L

- Hydrogen fluoride
5 pg/sample to 400 ug/sample

]

Hydrogen chloride
5 pg/sample to 400 pg/sample

- NIOSH Manual of Analytical
Methods (NMAM), Method
1501, 4* edition, 15"
March 2003 (Exclude
Sampling)

- US.EPA, Code of Federal
Regulations, 40 CFR 60
appendix A, Method 6, July
2024 (Exclude Sampling)

Wi-7.2-1-22 based on
US.EPA, Code of Federal
Regulations, 40 CFR 60
appendix A, Method 26,

26A, 2024(_)/
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{Laboratory status) {Permanent) (Site} {Temparary} {Motile} {Muitisite}
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{Fietd of Testing) (Parameter) (Test Method)
dniaindan
(Environmental field)

a. usrEnmehly - Volatile organic compounds
{Amhient air) (VOCs)

- WI-7.2-1-24 based on US
EPA, Compendium Method

« Chloroethene TO-15, EPA/625/R-96/010b,

0.05 ug/m® to 51.00 g g/m? Second edition, January
(0.02 ppbv to 20.00 ppbv) 1999 ()/
1,3-butadiene

0.04 pg/m® to 84.00 prg/m?
{0.02 ppbv to 20.00 ppbv)

Bromomethane
0.08 pg/m® to 77.00 ug/m’
(0.02 ppbv to 20.00 ppbv)

Acrolein
0.05 ug/m® to 45.00 pe/m®
{0.02 ppbv to 20.00 ppbv)

*

Acrytonitrile
0.04 pe/m® to 43.00 pe/m?
{0.02 pphbv to 20.00 ppbv)

+ Dichloromethane
0.14 pg/m® to 69.00 pg/m’
0.04 ppbv to 20.00 ppbv}
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(Environmental field)

4. usssImeialY (da) -~ Volatile erganic compounds
(Ambient air) {cont.} (VOCs)

e Carbon disulfide
0.06 pig/m® to 62.00 pe/m®
(0.02 ppbv to 20.00 ppbv)

Trichlorornethane
0.20 pre/m’ to 97.00 pg/m?
(0.04 ppbv to 20.00 ppbv)

1,2-dichloroethane
0.08 pg/m’ to 80.00 pe/m’
(0.02 ppbv to 20.00 ppbv)

* Benzene
0.06 pg/m® to 63.00 pg/m’
(0.02 ppbv to 20.00 ppbv)

Carbon tetrachloride
0.25 pe/m® to 125 pg/m?
(0.04 ppbv to 20.00 ppbv)

» Trichtoroethylene
0.21 pe/m® to 107 py/m?
(0.04 ppbv to 20.00 ppbv}

- WI-7.2-1-24 based on US
EPA, Compendium Method

TO-15, EPA/625/R-96/010h,
Second edition, January

1999 O/

navTngRmMNTINE NN TEURGRAuYiRRang s
(Ministry of Industry, Thal Industrial Standards institute)

o o
WU 6/7

wangsadmrasvaudieluiusestasfianas
(Scope of Accreditation for Testing)

ar =
Tufusaaawh 24-LB0026
{Certification No. 24-LB0026)

o w8 1as o L) - e o w
atuit 03 2onWAAIUA 15 fuetey we. 2568 8vTuU 8 fuenau e, 2571
(Issue No. 03) (valid from 15 September B.E.2568 (2025) (Until 8 September B.£.2571 (2028))

. oo P o o P ]
anunmielfiifinns Mo M woraonuil - O $msm O in5oud O vatwanuii
(Labaratory status) {Permanent) {Site) {Temporary) {Mobile) (Muttisite)

AL IMNIVATOU THNMINREEY Fanmeay
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(environmental field)

4. vasgmealy (da) - Volatile organic compounds
{Ambient air} {Cont) (vOCs)

- WI-7.2-1-24 based on U5
EPA, Compendium Method
» 1,2-dichloropropane TO-15, EPA/625/
0.18 prg/m?® to 92.00 pg/m’ R-96/010b, Second edition,
(0.04 ppbv to 20,00 ppbv) | January 1999 @

* Tetrachloroethylene
0.27 prg/m® to 135 pg/m?
(0.04 ppbv to 20.00 ppbv)

* 1,2—dibromoethane
0.31 pe/m® to 153 pg/m?
(0.04 ppbv to 20,00 ppbv)

* 1,1,2,2tetrachloroethane
0.69 prg/m® to 137 pg/m®
(0.10 ppbv to 20.00 ppbv)

¢ Benzyl chloride
0.52 pg/m’ to 103 pg/m’
(0.10 ppbv to 20.00 ppbv)

1,4-dichiorobenzene
0.24 pe/md to 120 pg/m®
(0.04 pphv to 20.00 ppbv)
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