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Analysis [ Test Report

Clienk : Rojana Industrial Park Public Co., Lt

TOFAI1LS 26TH Fl. Teadthai Tower, New Petchburi Road, Banglapl, Huarykowang,

Bangkok Thadand 10310
PIO ¢ RIN-NY2021/01-007

Project Mame - Mongyasl

£

S

Mo, 0042
Lot ID: 2127702
Diate Recerved - Mar 16, 2021
Diate Heported - Mar 23, 2021
Feport Number - [OZIB8%-1

Projuct Locaticn -
P TTI IR a1 o8
Sarple Murmbss 21T
Samplod Duto Mar 16, B0 5-45 AH
Sample Description Surfes Water
Location manrfmnmy AswTwaeefefiman (5WL)
Date Analysis Commanced  Mar 18, 2001
Candition af Samila Contained i two plais vials, ore BOD botthe and fiee plastic botties, sample contaimers comply to pretrestment - preservition
standards (APHA, LISERR)
Anayte Uit LOD LG Rasult Guidelne  Guideling Hathod Testing
{LoR] (1) (2} Lecation
Motals Testing
Caadmuum mL o000s 00001 Mot Detected <0005 <0005 Mased o APYA (20171 3128 Manghzk
Copper myil 0005 QUO0aL 0.0008 =0.10 0.0 Based om APHA [2017), 31215 Banghok
Hearmlent Cwomasm mgiL ol ot Mot Detected <0005 5005 et o APHA (2017, 3500-Cr  Hangiok
L]
Lead mgiL 00005 Q.U0002 0.0008 £0.05 =005 IBased oy APHEL (3017, 3125 fanghod,
Mangaress mal Q00005 Q0001 110 1 51 Based om APHA [2017), 3125 Bangkk
Mercury mgL L0000 O O0GL «0.0001 =0.003 =000k Baiadd o LG EPA, Mathad 1531 Ranglock
Waision E
Nkl ma/l Q00005 Q000 0,005 R 1R %0.10 Based on APHA (2017), 3125 Bangkeok
e mglt gl 00os 0.008 al sl Based on APHA (2017), 3125 Bangkok
Hicroblological Testing
Facal Cobform MR - 1300 24000 B ftandard ~ APHA (2017), 9221 E Bangkok
Totsl Coblorms M ICOmL - . 450,0 £20000 Mo Standard  APHA (2017), 9221 B Bangkak
Wader Tewting
Ammonia Hitrogen * mgiiL g ans 113 0.5 =0.5 ?mdonm(?m?}. 4500-NH3 Rayong
SO0 {5 days st 20 Degrea C)  mgiL . 2 7 ¥ 34 Based on APHA (2017), 52108 Rayong
H
Dissobved Chopgen * mgilL - =K} 22 =4 =2 Based on APHA (2017), 4500-0{C) Rayong
itraes o bt mgiL Qos oS =005 =5 55 Based on APHA (2017), Rayong
4500-NO3(E)
pH at 25 degres C . . ;N 5090 5.0-9.0 Based on APHA (2017), 4500-H  Rayong
(8
Tempersture * Diesgrese © - - 2659 f) (4] Based on APHA (2017), 2550 B Rayong
Total Distcvad Sobds Driedl 58 mgiL . 5 768 Mo Smandered  Me Sandard  Based on APHA (2017), 2540C  Rayong
180 degrea C
Approved by
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Analysis | Test Report ﬁ‘;’l‘:
Cllant ; Fisjuna Endusarial Park Putie Co., Lid, Lot ID: 2137702

Diste Recesved © Mar 16, 2021
Date Reported : Mar 73, 2001
Report Nurmber @ 1921889-1

2034/115 B6TH FL Inithai Towear, Mew Petchiburi Road, Bangiapi, Huaylowang,
Barghok Thadand 10310
PO : RIN-NYROZLA01-007
Propect Mama Nongyai
Profact Location :
e e YT TP ELIL LI LAy T T sl EENNCEER— . | L.
Guidaling : (1] NobFcston of the Matoral Envronmental Board, fie. 8, BE F5T7 msusd under the Enharcement and Comnservaton of Matonal Ervavonmentasl
Quaakey A2 BLEZEI5, pubdabesrd o the Royal Goresninent Gazetrle, ved. 111, Pat 16, Disterd Fetsuaey 24, BE. 7537 {Class 3)
Emironmental

[2) Motificagion of the Hational Bocard, Mo, B, BEISIT sued under the Enhancement and Congerviton of Ervwonmental
Quality Arr. BE 2535 published in the Roval Government Gazeitle, Wol. 111, Part 18, Dated Febnaany 24, BE. 2217 {Class 4]

[} Mot Change From: natursl condion

by Mon Objectonabls

(2] Charges freen Ratursl conditen ot mons than 3 degres C
Sampled By 1 Kowr Ewamwise
Barrars |
= A0 7 Limik of Cakacion
S 7 L an LOG (L of Quarstabon) | LOR {Limit of Raporrg )
Anatymn| Pariond " e rof ackaed i wops oF Aooneditsben [50/TEC 3TR1E
{&] Amabyi conduched Sy ALS Laboratery Groug [Thslend) Co it Bacghos Branc®, D55 Acrwifafion fa D00
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ALS

Analysis [ Test Report

Clienk : Rojana Industrial Park Public Co., Lt

TOFAI1LS 26TH Fl. Teadthai Tower, New Petchburi Road, Banglapl, Huarykowang,

Bangkok Thadand 10310
PIO ¢ RIN-NY2021/01-007

Project Mame - Mongyasl

£

S

Mo, 0042
Lot ID: 2127702
Diate Recerved - Mar 16, 2021
Diate Heported - Mar 23, 2021
Feport Number - [OZIB8%-1

Projuct Locaticn -
— — "“'_’_“_.
Sanmple Murmbss 213TE-2
Samplod Duto Mar 16, 2001 10015 &AM
Sample Description Surfes Water
Location mannfmnmy Wi yemneritd (58]
Date Analysis Commanced  Mar 18, 2001
Candition af Samila Contained i two plais vials, ore BOD botthe and fiee plastic botties, sample contaimers comply to pretrestment - preservition
standards (APHA, LISERR)
Anayte Uit LOD LG Rasult Guidelne  Guideling Hathod Testing
{LoR] (1) (2} Lecation
Motals Testing
Caadmuum mL o000s 00001 00001 <0005 <0005 Mased o APYA (20171 3128 Manghzk
Copper myil 0005 QUO0aL 0.007 =0.10 0.0 Based om APHA [2017), 31215 Banghok
Hearmlent Cwomasm mgiL ol ot Mot Detected <0005 5005 et o APHA (2017, 3500-Cr  Hangiok
L]
Lead mgiL 00005 Q.U0002 0.003 £0.05 =005 IBased oy APHEL (3017, 3125 fanghod,
Mangares maL Q00005 Q0001 163 1 51 Based om APHA [2017), 3125 Bangkk
Mercury mgL L0000 O O0GL «0.0001 =0.003 =000k Baiadd o LG EPA, Mathad 1531 Ranglock
Waision E
Nkl ma/l Q00005 Q000 [l R 1R %0.10 Based on APHA (2017), 3125 Bangkeok
e mglt gl 00os 0.03 al sl Based on APHA (2017), 3125 Bangkok
Hicroblological Testing
Facal Cobform MR - 49000 24000 B ftandard ~ APHA (2017), 9221 E Bangkok
Totsl Coblorms M ICOmL - . 13000.0 £20000 Mo Standard  APHA (2017), 9221 B Bangkak
Wader Tewting
Ammonia Mitrogen * mail Y- ] 0.0s =005 505 =0.5 ?mdonm(?m?}. 4500-NH3 Rayong
SO0 {5 days st 20 Degrea C)  mgiL . 2 45 ¥ 34 Based on APHA (2017), 52108 Rayong
H
Dissobved Chopgen * mgilL - =K} 01 =4 =2 Based on APHA (2017), 4500-0{C) Rayong
e o B ¥ mgil oS oos et Detacesd 55 55 Based on APHA (2017), Rayong
4500-NO3(E)
pH at 25 degres C . . TE 5090 5.0-9.0 Based on APHA (2017), 4500-H  Rayong
(8
Tempersture * Diesgrese © - - 260 f) (4] Based on APHA (2017), 2550 B Rayong
Total Distcvad Sobds Driedl 58 mgiL . 5 E26 Mo Smandered  Me Sandard  Based on APHA (2017), 2540C  Rayong
180 degrea C
Approved by
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Analysis | Test Report ﬁ‘;’l‘:
Cllant ; Fisjuna Endusarial Park Putie Co., Lid, Lot ID: 2137702

Diste Recesved © Mar 16, 2021
Date Reported : Mar 73, 2001
Report Nurmber @ 1921889-1

2034/115 B6TH FL Inithai Towear, Mew Petchiburi Road, Bangiapi, Huaylowang,
Barghok Thadand 10310
PO : RIN-NYROZLA01-007
Propect Mama Nongyai
Profact Location :
e e YT TP ELIL LI LAy T T sl o PO R
Guidaling : (1] NobFcston of the Matoral Envronmental Board, fio. 8, BE F5T7 msusd under the Enharcement and Comnservaton of Matonal Erravonmental
Quaakey A2 BLEZEI5, pubdabesrd o the Royal Goresninent Gazetrle, ved. 111, Pat 16, Disterd Fetsuaey 24, BE. 7537 {Class 3)
Emironmental

[2) Motificagion of the Hational Bocard, Mo, B, BEISIT sued under the Enhancement and Congerviton of Ervwonmental
Quality Arr. BE 2535 published in the Roval Government Gazeitle, Wol. 111, Part 18, Dated Febnaany 24, BE. 2217 {Class 4]

[} Mot Change From: natursl condion

by Mon Objectonabls

(2] Charges freen Ratursl conditen ot mons than 3 degres C
Sampled By 1 Kowr Ewamwise
Barrars |
= A0 7 Limik of Cakacion
S 7 L an LOG (L of Quarstabon) | LOR {Limit of Raporrg )
Anatymn| Pariond " e rof ackaed i wops oF Aooneditsben [50/TEC 3TR1E
{&] Amabyi conduched Sy ALS Laboratery Groug [Thslend) Co it Bacghos Branc®, D55 Acrwifafion fa D00
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ALS

Clienk : Rojana Industrial Park Public Co., Lt

Analysis [ Test Report

TOFAI1LS 26TH Fl. Teadthai Tower, New Petchburi Road, Banglapl, Huarykowang,

Bangkok Thadand 10310
PIO ¢ RIN-NY2021/01-007

Project Mame - Mongyasl

£

S

Mo, 0042
Lot ID: 2127702
Diate Recerved - Mar 16, 2021
Diate Heported - Mar 23, 2021
Feport Number - [OZIB8%-1

Project Location -
it i oeer Pagr 3 il
Sanaple Murmbss 2173
Samplod Date Mar 16, 2070 1048 AM
Sample Description Surfes Water
Location manrfmnmy wlalnmeuieilimaen (53)
Date Analysis Commanced  Mar 18, 2001
Candition af Samila Contained i two plais vials, ore BOD botthe and fiee plastic botties, sample contaimers comply to pretrestment - preservition
stanadords (APHA, LISEPA)
Anatyte Uit LoD Lo Bl Guidelne  Gultding Mathod Testing
(LOR] (5] [} Locatioh
Motals Testing
™ admivm mail OO0005 00000  MotDetected  £0.008 20,005 fased on APYA [2017), 3138 langhok
" Copper mal 00005 Q0oL 0.001 0,10 0.9 Based on APHA [017), 3135 Banghsk
™ Hexavalent Cwomism mgit LT LT Mot Detectsd. £0.05 5045 oot oy APHA [2097), 3500-Cr  Ranghok
L]
™ Lead mgiL Q0005 Q0M2  0.0007 20,05 045 Based o APHA (20170, 125 Banghok
" Manganess mall 000005 0000 145 51 51 Based om APHA (20170 T35 Banghok
! by mgiL Q000003 00001 <0.0001 =0.002 =000z Basech o LIS EPA, Mathed 1631 langhok
Poevision E
P pciont mall a00005 0L 0.003 5010 010 Based on APHA (2017), 3125 Bangkok
" e malt om0l 0005 0008 51 51 Based on APHA(2017), 3125 Bangkok
Microbiclogical Testing
" pacal Coborm MR OO, - 4500 24000 Mo ftandard  APHA (2017), 9221 E Bangkok
Wt otel Coblorm POl - ‘ 13000 £20000 MeStandard  APHA (2017), 9221 B Banghok
Wader Tewting
Ammonia Mitrogen * mail Y- ] 0.0s =005 505 =0.5 ?mdonm(?m?}. 4500-NH3 Rayong
SO0 {5 days st 20 Degrea C)  mgiL 2 .5} ¥ 34 Based on APHA (2017), 52108 Rayong
'
Dissobved Chopgen * mgilL - =K} 14 =4 =2 Based on APHA (2017), 4500-0{C) Rayong
itraes o bt mgil Qos oS oaar =5 55 Based on APHA (2017), Rayong
4500-NO3(E)
pH 2t 75 degres C . 75 5050 5040 Based on APHA (2017), 4500-H  Rayong
(8)
Tempersture * Diesgrese © - - 2659 f) (4] Based on APHA (2017), 2550 B Rayong
Total Distcvad Sobds Driedl 58 mgiL . 5 5932 Mo Smandered  Me Sandard  Based on APHA (2017), 2540C  Rayong
180 degrea C
Approved by
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ALS . ’
Analysis / Test Report ﬁ‘;’l‘:
Cllant | Rejans Industrial Pack Publie Co., Ltd, Lot ID: 2127702
2034/ 115 B6TH FL [nithai Terer, Mew Petchiur Road, Bangiapi, Hulylowang, Dwte Recerend - Mar 16, 2001
Barghok Thadand 10310 Date Reported : Mar 23, 2000

PIO = RIN-NYR021001-007
Project Mama Nongyai
Praject Lacation

Report Nurmber @ 1921889-1

P 5l
Guidaling : (1] NobFcston of the Matoral Envronmental Board, fio. 8, BE F5T7 msusd under the Enharcement and Conservaton of Matonal Erravonmental
Quakty A2, BE 2515, publeiber) i the Royal Gererrinerd Gazemle, viad, 111, P 16, Distedd Febwruay 74, BE. 2537 {Olass 3)
[2) Motificaion of the Hational Emwrcnmental Board, Mo, B, B EI537 sued under the Enhancemsent and Conserviton of Nationsl Ervrcnmental
Quality Arr. BE 2535 published in the Roval Government Gazeitle, Wol. 111, Part 18, Dated Febnaany 24, BE. 2217 {Class 4]
[} Mot Change From: natursl condion
by Mon Objectonabls
(2] Charges freen Ratursl conditen ot mons than 3 degres C
Sampled By 1 Kowr Ewamwise
Barrars |
= ADD  : Limi of Dekacion
S 7 L an LOG (L of Quarstabon) | LOR {Limit of Raporrg )
Anatymn| Pariond " e rof ackaed i wops oF Aooneditsben [50/TEC 3TR1E
{&] Amabyi conduched Sy ALS Laboratery Groug [Thslend) Co it Bacghos Branc®, D55 Acrwifafion fa D00
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LANORATONT ACCREINTATON
ALS - ’
Anal TESTING
ysis / Test Report el
Cllenk : Rojara Industrial Park Public Co., Lt Lot ID: 2127702

Diate Recerved - Mar 16, 2001
[Diate Heported : Mar 23, 2021
Report Number @ 19218891

TOFAI1LS 26TH Fl. Teadthai Tower, New Petchburi Road, Banglapl, Huarykowang,
Bangkok Thadand 10310
PIO ¢ RIN-NY2021/01-007

Project Mame - Mongyasl

Project Location -
— — m.?.“..
Sanaple Murmbss 21T 4
Samplod Date Mar 16, 2021 531 &M
Sample Description Surfes Water
Locaticn vinriaunas s ymnnaeele (9]
Date Analysis Commanced  Mar 18, 2001
Candition af Samila Contained i two plais vials, ore BOD botthe and fiee plastic botties, sample contaimers comply to pretrestment - preservition
stancdawris (APHA, LISEPR)
Anatyte Uit LoD Lo Bl Guidelne  Gultding Mathod Testing
(LOR] (5] [} Locatioh
Motals Testing
™ admivm mail OO0005 00000  MotDetected  £0.008 20,005 fased on APYA [2017), 3138 langhok
" Copper mal 00005 ool o 0,10 0.9 Based on APHA [017), 3135 Banghsk
™ Hexavalent Cwomism mgit LT LT <001 =0.05 5045 oot oy APHA [2097), 3500-Cr  Ranghok
L]
™ Lead mgiL Q0005 QoM o 20,05 045 Based o APHA (20170, 125 Banghok
" Manganess mall 000005 0000 163 51 51 Based om APHA (20170 T35 Banghok
! by mgiL Q000003 00001 <0.0001 =0.002 =000z Basech o LIS EPA, Mathed 1631 langhok
Poevision E
P pciont mall 00005 Aol 0 5010 010 Based on APHA (2017), 3125 Bangkok
- malt oMol oos 003 51 51 Based on APHA(2017), 3125 Bangkok
Microbiclogical Testing
" pacal Coborm MR OO, - : 7900 24000 Mo ftandard  APHA (2017), 9221 E Bangkok
Wt otel Coblorm POl - ‘ 13000 £20000 MeStandard  APHA (2017), 9221 B Banghok
Wader Tewting
Ammonia Mitrogen * mail Y- ] 0.0s 146 505 =0.5 ?mdonm(?m?}. 4500-NH3 Rayong
BO0 {5 days st 20 Degren ©)  mgiL . 2 uw 52 34 Based on APHA (2017), 52108 Rayong
'
Dissobved Chopgen * mgiL - a1 25 =4 ] Based on APHA (2017), 4500-0(C) Rayong
itraee o N Y mgil Qos 005 ot Dataczad 55 25 Based on APHA (2017), Rayong
4500-NO3(E)
pH 2t 75 degres C . . 75 5050 5040 Based on APHA (2017), 4500-H  Rayong
(8)
Tempersture * Diesgrese © - - 2659 f) (4] Based on APHA (2017), 2550 B Rayong
Tetnl Disschved Seids Dried 3¢ mglL . 5 I Mo Standwel Mo Standard  Based on APHA (2017),2540C  Rayong
180 degrea C
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Analysis | Test Report ﬁ‘;’l‘:
Cllant ; Fisjuna Endusarial Park Putie Co., Lid, Lot ID: 2137702

2034/115 B6TH FL Inithai Towear, Mew Petchiburi Road, Bangiapi, Huaylowang, Diste Recesved © Mar 16, 2021

Barghok Thadand 10310 Dste Reported : Mar 23, 2071
PO : RIN-NYROZLA01-007

Report Nurmber @ 1921889-1
Propect Mama Nongyai
Profact Location :
e e YT TP ELIL LI LAy T T sl BN il L.
Guidaling : (1] NobFcston of the Matoral Envronmental Board, fio. 8, BE F5T7 msusd under the Enharcement and Conservaton of Matonal Erravonmental
Quaakey A2 BLEZEI5, pubdabesrd o the Royal Goresninent Gazetrle, ved. 111, Pat 16, Disterd Fetsuaey 24, BE. 7537 {Class 3)
Emironmental

[2) Motificagion of the Hational EBocard, Mo, B, BEISI7 haued under the Enhancemsent and Conserviton of Nationsl Ervrenmental
Quality Arr. BE 2535 published in the Roval Government Gazeitle, Wol. 111, Part 18, Dated Febnaany 24, BE. 2217 {Class 4]

[} Mot Change From: natursl condion

by Mon Objectonabls

(2] Charges freen Ratursl conditen ot mons than 3 degres C
Sampled By 1 Kowr Ewamwise
Barrars |
= A0 7 Limik of Cakacion
S 7 L an LOG (L of Quarstabon) | LOR {Limit of Raporrg )
Anatymn| Pariond " e rof ackaed i wops oF Aooneditsben [50/TEC 3TR1E
{&] Amabyi conduched Sy ALS Laboratery Groug [Thslend) Co it Bacghos Branc®, D55 Acrwifafion fa D00
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Analysis [ Test Report

Clienk : Bofana Industrial Park Public Co., Ltd. Lot ID: 2127707
TO34/115 J6TH FI, Ttalkhai Tewer, New Peichburi Road, Bangkapl, Husykeang, Diste Received ©Mar 16, 3001

Bangkok Thadand 10310 Date Beported : Mar 23, 2021
PIO 3 RIN-NY2021/01-007 Report Number © 19218981

Project Mame - Mongyasl

Project Location :

e ST P T L. 1LL.

Sarple Murmbss 213

Samplad Duto Mar 16, 2001 1158 AM

Sample Duscription Undlergroured Witer

Locaticn wgdl 3 ahwabvans #vunfags (LWL

Date Analysis Commeonced  Mar 17, 2021

Candition af Samila Contained in hwe plets vals and four plastic botties, sample containers comply to - preservwtion darch [AFPHA,

LESERLY
Anayte Uit LOD LG Rasult Guidelne  Guideling Hathod Testing
{LoR] (1) (2} Lecation

Motals Testing

Caadmuism mL o000s 00001 Mot Detecied Mot Detecied - <001 Mased o APYA (20171 3128 Manghzk

Copper mil 0005 QUO0aL .00z 1.0 sLf Based om APHA [2017), 31215 Banghok

Hearlent Cwomasm mgiL ol ot Mot Detecterd Mo Stended Mo Senaderd  Based o APHA (2017, 3500-Cr  angiok
18]

[enn mgiL Looal 0.oal 062 =05 LK) [Fiamesd oy APSEL (1017 3125 ‘Banghal;

Lisascd maL Q00005 00002 <(0.0002 Mot Detected 5005 Based on APHA [2017), 3125 Bangkok

Mangareis mgL Q00008  Q.O0% it =03 =01 Basedd or APYRA (20170, 3125 Bangiok

Merzury mil CLO0000K Q0001 <0.0001 Mot Detected 50001 Barsed & LIS EPA, Mathad 1631 Banghek
Fvamon E

D mail [0 N T 0,008 45 %15 [Pasecd o APYA (2017, 3128 anghok

‘Water Testing

Chioride as & mgL os 1 10 =250 E ] Bagard o APHA (2017, 4500-CE] Rarpang

Nizats s NO3 mglL ooy L3 B30 45 =45 [Basend o AP, (2017 Raspong
AL-NONHE]

Perrranant Hardness as Cal03 maiL g A el $300 =250 Basad on APHA (2017], 120 B Banglick

i ot 15 degres © - - & TO-a% 6.5-49.2 Blarian] o APHA {2017, 4500-H  Raveng
[1:H]

Tonad Allealicaty a8 Ca0D gl - {1 4% Mo Stanclird Ko Seandand Exzed on SPHA {2017}, 7320 B Bangeok

Total Dissobved Solich Dred o mg/l . 5 kL 500 S1N00 Buriad] on APHA [J01T], 580 C  Rarpory

150 degres C

Totad Hardren e Cal03 il = 11 Fi el S 508 APHA [T, THOC Fangech

Guidaling : Notficatcn of the Mewtry of Natual Rescorts and Ermrcnimert, detod March 24, BLE 2551 (2303}, publubad 0 the Roval Govermment Gatetts,
wol. 126, Part 85 O, dated May 21, B.E 2551 {2008}
(1) Sstabls Alevaarss, (2] Mammum alovabin
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right salutions.

right partner.

Freq. Calibrate

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient  [Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER RYG_FS0193 On site Calibration
Ambient  [Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_FS0391 On site Calibration
Ambient |Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_FS0390 On site Calibration
Ambient  [Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER RYG_FS0194 . - On site Calibration
Ambient  |Particulate Matter (PM 2.5) Digital Balance RYG_ENO0OL 1-Mar-23 1-Mar-24 12
Ambient  [Particulate Matter (PM-10) High Volume RYG_FS0185 - - On site Calibration
Ambient  |Particulate Matter (PM-10) High Volume RYG_FS0668 On site Calibration
Ambient  [Particulate Matter (PM-10) High Volume RYG_FS0186 On site Calibration
Ambient  |Particulate Matter (PM-10) High Volume RYG_FS0294 - - On site Calibration
Ambient  [Particulate Matter (PM-10) Digital Balance RYG_EN0001 1-Mar-23 1-Mar-24 12
Ambient  [Total Suspended Particulate High Volume RYG_FS0393 - - On site Calibration
Ambient  (Total Suspended Particulate High Volume RYG_FS0178 On site Calibration
Ambient  |Total Suspended Particulate High Volume RYG_FS0175 On site Calibration
Ambient  (Total Suspended Particulate High Volume RYG_FS0179 . - On site Calibration
Ambient  |Total Suspended Particulate Digital Balance RYG_ENO0OL 1-Mar-23 1-Mar-24 12
Ambient  [Sulfur Dioxide S0, Analyzer RYG_FS0452 2-Jul-23 2-Jan-24 b
Ambient  |Sulfur Dioxide S0, Analyzer RYG_FS0462 2-Jul-23 2-Jan-24 6
Ambient  [Sulfur Dioxide S0, Analyzer RYG_FS0532 2-Jul-23 2-Jan-24 6
Ambient  |Sulfur Dioxide S0, Analyzer RYG_FS0534 2-Jul-23 2-Jan-24 6
Ambient  [Nitrogen Dioxide NO, Analyzer RYG_FS0453 T-Juf-23 T-Jan-24 b
Ambient  [Nitrogen Dioxide NO, Analyzer RYG_FS0463 1-Jul-23 1-Jan-24 6
Ambient  [Nitrogen Dioxide NO, Analyzer RYG_FS0533 1-Jul-23 1-Jan-24 6
Ambient  [Nitrogen Dioxide NO, Analyzer RYG_FS0535 1-Jul-23 1-Jan-24 6
Ambient  [Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0650 20-Jun-23 20-Dec-24 18

Noise Leq 24 hrs Sound Calibrator RYG_FS049 17-Jan-23 I7-Jan-24 12

Noise Leq 24 hrs Sound Level Meter RYG_FS0016 1-Sep-23 1-Sep-24 12

Noise Leq 24 hrs Sound Level Meter RYG_FS0431 25-Jan-23 25-Jan-24 12

Noise Leq 24 hrs Sound Level Meter RYG_FS0432 25-Jan-23 25-Jan-24 12

Noise Noise Annoyance Sound Calibrator RYG_FS0496 I7-Jan-23 I7-Jan-24 12

Noise Noise Annoyance Sound Level Meter RYG_FS0016 1-Sep-23 1-Sep-24 12

Noise Noise Annoyance Sound Level Meter RYG_FS0431 25-Jan-23 25-Jan-24 12

Noise Noise Annoyance Sound Level Meter RYG_FS0432 25-Jan-23 25-Jan-24 12

Noise Noise Annoyance Sound Calibrator RYG_FS0496 17-Jan-23 17-Jan-24 12

Noise Noise Annoyance Sound Level Meter RYG_FS0433 25-Jan-23 25-Jan-24 12

Noise Noise Annoyance Sound Level Meter RYG_FS0434 25-Jan-23 25-Jan-24 12

Noise Noise Annoyance Sound Level Meter RYG_FS0627 26-Jan-23 26-Jan-24 12

alsglobal.com




PM 2.5 Calibration Data Sheet

Project : Rojana Industrial Park PCL. Barometric Pressure (mmHg) 754
Calibrate Location : swam thuiags (A1) Temperature ( °C) : 32
Calibrate Date : 15-Oct-23 Calibrate Sheet : C-151023-RYG_FS0193
Calibrator ID : BKK_FS0623 PM25ID: RYG_FS0193
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator SIN : 1315 PM25SIN: 889
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak* > 75 cm of water 10.50 11.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure |  STD. £ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.+2°C 32 32 Passed
Filter Sensor STD.+2°C 3l 3l Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Check | 15.84 <Flow <17.51 16.67 Lpm 16.7
*Passed = that indicates a leak of less than 80 mL/min.
Calibrated By s Approved By SFU@F
( Mr. Chatchai Sukpia) (Mr. Sarayuth Jittranont )
Field Scientist(1) Assistant General Manager

FORM NO.: F 06-079 REVISION NO.: 1 ISSUE DATE: 13/01/21

ALS Laboratory Group




PM 2.5 Calibration Data Sheet

Project : Rojana Industrial Park PCL. Barometric Pressure (mmHg) 754
Calibrate Location :  wsj# 4 vhuvgunans suatiaga (A2) Temperature ( OC) : 32
Calibrate Date : 15-Oct-23 Calibrate Sheet : C-151023-BKK_FS0391
Calibrator ID : BKK_FS0623 PM25ID: BKK_FS0391
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator SN : 1315 PM25SIN: 895
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak* > 75 cm of water 9.50 10.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure |  STD. £ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.+2°C 32 32 Passed
Filter Sensor STD.+2°C 3l 3l Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Check | 15.84 <Flow <17.51 16.67 Lpm 16.7
*Passed = that indicates a leak of less than 80 mL/min.
Calibrated By aie15EE Approved By -SFW
( Mr. Chatchai Sukpia) (Mr. Sarayuth Jittranont )
Field Scientist(1) Assistant General Manager

FORM NO.: F 06-079 REVISION NO.: 1 ISSUE DATE: 13/01/21

ALS Laboratory Group




PM 2.5 Calibration Data Sheet

Project : Rojana Industrial Park PCL. Barometric Pressure (mmHg) 754
Calibrate Location : nan thuiaenzss (A3) Temperature ( °C) : 32
Calibrate Date : 15-Oct-23 Calibrate Sheet : C-151023-BKK_FS0390
Calibrator ID : BKK_FS0623 PM25ID: BKK_FS0390
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator SIN : 1315 PM25SIN: 893
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak* > 75 cm of water 12.50 13.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure |  STD. £ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.+2°C 32 32 Passed
Filter Sensor STD.+2°C 3l 3l Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Check | 15.84 <Flow <17.51 16.67 Lpm 16.7
*Passed = that indicates a leak of less than 80 mL/min.
Calibrated By s Approved By —5th'
( Mr. Chatchai Sukpia) (Mr. Sarayuth Jittranont )
Field Scientist(1) Assistant General Manager

FORM NO.: F 06-079 REVISION NO.: 1 ISSUE DATE: 13/01/21

ALS Laboratory Group




PM 2.5 Calibration Data Sheet

Project : Rojana Industrial Park PCL. Barometric Pressure (mmHg) 754
. . Wy 3 thuthey suavued i
Calibrate Location Temperature ( °C) : 32
()
Calibrate Date : 15-Oct-23 Calibrate Sheet : C-151023-RYG_FS0194
Calibrator ID : BKK_FS0623 PM251D: RYG_FS0194
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator SIN 1315 PM25SIN: 891
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak* > 75 cm of water 11.50 12.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure | STD. £ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.+2°C 32 32 Passed
Filter Sensor STD. +2°C 3l 3l Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Check | 15.84 <Flow <1751 16.67 Lpm 16.7
*Passed = that indicates a leak of less than 80 mL/min.
Calibrated By sSp1sEl Approved By SFU{W

( Mr. Chatchai Sukpia )
Field Scientist(1)

(Mr. Sarayuth Jittranont )

Assistant General Manager

FORM NO.: F 06-079 REVISION NO.: 1 ISSUE DATE: 13/01/21

ALS Laboratory Group




RYG_EN0001

Y
Sartorius (Thailand) Co., Ltd. S
128 Rama @ Road, Huaykwang, Huaykwang, Bangkok 10310 e .;_:
Tel, +56 2643 B361-6 , e-mail: service.thallandgsartorius.com %@mﬁ
NSC-TISI-TIS 17025

| D " CALIBRATION D426

\J@'ﬁfﬁ H@ﬁ of Calibratipn il

NEXT CAL. DATE .53dnnlmnt.

Model Number:  LA130S-F Certificate No. : 23BCI0110

Description : Analytical Balance — Issued Date :  Friday, March 03, 2023

Serial Number: 25409664 - Reference No. : 204833 o=
ID No. : RYG_ENO0O001

Manufacturer:  Sartorius Page No. : 10f2 -

Customer Name : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
616/10 Moo 5§ T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated By : Mr.Chonchai Inthana Calibration

Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 150 g Readability : 0.0001 a Temperature : 24.2°C + 50°C
Humidity : __B00%RH + 10.0%RH

Reasaons for calibration Pressure e S

[]Mew Instalistion [ ] Service / Repaired  [2] Re-calibration/ Maintenance Equipment Condition: Good Operate [ ] Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncartainty mu!hplled by the
coverage factor (k=2) to provide a level of confidence of approximately 85%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration ceriificate documents the traceability to MNational Standards, which
realise the unit of measurement according to the International Standard System of Units (Sl). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number |De5criptiun Traceability Cetificate No, Due Date
YCS011-522-00 | Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT C02212565 | 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD | DKSH | ©19220444 | 5-Sep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with

L]
the prior written approval of the Verification Operation Division ( :ﬁ =
Sartorius (Thailand) Co., Ltd.

Mr.chanchai Intrhana(Technical Manager)

TEr-m

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.
122 Rama & Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +86 2643 8361-6 Fax: +66 2643-8387, e-mail: service. thalland@sariorius.com

@Gl

Model Number:  LA130S-F
Description : Analytical Balance
Serial Number: 25409664

ID No. : RYG_EN00O1
Manufacturer : Sartorius

Calibration Results : Without Adjustment

S/ARTORILS

of Calibration

Certificate No. : 23BCI0110

Issued Date :  Friday, March 03, 2023

Reference No. : 204833 B
Page No. : 20of2

Repeatability

The reproducibiiiy is the abilty of a weighing instrument fo display rearly identical readouts
under constan! test conditions when the same load wilhin a measurement series is placed
repeatedly on tha waighing pan in the same manner. The standard devialion is used fo
axpress reproducibiily quantifatively.

Eccentricity (Off-center loading error)

The off-canter loading eror is yielded by the difference betwean the
readout of the load, Le. 1/3 ar 14 of maximim-capacily, placed in the
middie of the weighing pan and belween each of four additional
measurament points | positions defined according to OIML R7E).

Nominal Value : (Low Load) | 10.0000 | 100.0001  INominal value : 50 g
10 g | 10-0008 | 100.0002  |Tplerance 0.0004 g
0.0001 g 10.0000 100.0000 Difference
 9.9999 | 100.0002 1 -
Nominal Value : (High Load) 100000 | 100.0001 2 | 0.0000
100 g I_lCI.DUﬂl 100.0001 3 -0.0001
Tolarancs 10.0000 100.0001 : - 4 | 0.0001
0.0001 g 9.9999 100.0002 , 5 | 0.0000
9.5998 | 100.0001 . . B -
Standard Deviation 0.00009 0.00006
Linearity
Th&.l'l'mm'ly.aJ':.aca#ad'ﬁi'war#yW.Dos:rmasﬂmdavtaﬂunnfrhu:hmﬂmmmuﬂmuﬂmmmmﬂwm.
Tolerance 0.0002 g
MNominal Value Conventional Mass Value | Displayed Value Deviation Uncertainty
! (9) N (a) (@) (a) (9)
0.01 0.0100 0.0100 0.0000 0.00022
0,08 | ~0.0500 | 0.0500 ~ 0.0000 0.00023 |
0.1 ' 0.1000 0.1000 0.0000 0.00023
0.5 0.5000 0.5000 0.0000 0.00023
1 1.0000 ' 1.0000 0.0000 | 0.00023 |
i 2 2.0000 : 2.0000 0.0000 | 0.00023
I 5 I 5.0000 | 5.0000 0.0000 0.00022
} — e o T — ' e ——— —
10 10.0000 10.0001 0.0001 0.00024
20 20.0000 20.0001 0.0001 0.00023
100 _ 100.0000 100,0002 0.0002 | 0.00026
End of Report.

SOP FM 33 03 February 2022




High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
TsaneNNRAILFTNFUANEIALIY
Calibrate Location : 1#9ge (A1) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0185
CalibrationSheet No.: C-151023-RYG FS0185 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 4793
Calibrator Model : TE-5028A Calibrator Slope : 0.92345
Calibrator S/N : 1543 Calibrator Intercept : -0.0095
Test No. Delta H,0 Qa I Chart Linear Regression
(inch) (m*/min) (CEM)

1 2.0 0.984 32 Slope : 39.4686

Z 24 1076 36 Intercept: -6.4813

3 28 1162 40 Correlation Coefficient : 0.9982

4 3.4 1.279 44

5 4.0 1.387 48

I (CFM)
65.4
y =39.469x - 6.4813
0.0 . : . . T T T . r r . : : .
0.0 05 1.0 15
Qa (m3/min)
_c_’f""‘__,,‘t_j;'_z : - j F___
Calibrated by %GF] e ¢l Approved by : -
( Mr.Chatchai Sukpia ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
Calibrate Location : 1T 4 TAUNRNARN GIUAYIE (A2) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0668
CalibrationSheet No.: C-151023-RYG _FS0668 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 6267
Calibrator Model : TE-5028A Calibrator Slope : 0.92345
Calibrator S/N : 1543 Calibrator Intercept : -0.0095
Test No. Delta H,0 Qa I Chart Linear Regression
(inch) (m*/min) (CEM)

1 18 0.934 32 Slope : 34.5650

Z 2.2 1.031 36 Intercept: -0.0469

3 28 1162 40 Correlation Coefficient : 0.9991

4 3.4 1.279 44

5 4.0 1.387 48

I (CFM)
65.4
y = 34.565x - 0.0469
0.0 . . . . T T T . . r . . : .
0.0 05 1.0 15
Qa (m3/min)
_c_’f""‘__,,‘t_j;'_z : = j :1:___
Calibrated by %GF] ) 'EJ Approved by : -
( Mr.Chatchai Sukpia ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
ToweNNaILEFNFUA WG LALY
Calibrate Location : Wanese (A3) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0186
CalibrationSheet No.: C-151023-RYG FS0186 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 4794
Calibrator Model : TE-5028A Calibrator Slope : 0.92345
Calibrator S/N: 1543 Calibrator Intercept : -0.0095
Test No. Delta H,0 Qa I Chart Linear Regression
(inch) (m*/min) (CEM)

1 2.0 0.984 32 Slope : 39.4538

Z 24 1076 36 Intercept: -6.7831

3 3.0 1.202 40 Correlation Coefficient : 0.9980

4 3.4 1.279 44

5 4.0 1.387 48

I (CFM)
65.4
y =39.454x - 6.7831
0.0 T 7 T T T T T T r T r r : :
0.0 0.5 1.0 15
Qa (m3/min)
LI “""\:’ff,l : = j F..-—-"
Calibrated by %GF] ) Approved by :
( Mr.Chatchai Sukpia ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
Calibrate Location : 17 3 1uthey shuanuasliumi (A4) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0294
CalibrationSheet No.: C-151023-RYG FS0294 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 5501
Calibrator Model : TE-5028A Calibrator Slope : 0.92345
Calibrator S/N : 1543 Calibrator Intercept : -0.0095
Test No. Delta H,0 Qa I Chart Linear Regression
(inch) (m*/min) (CEM)

1 2.0 0.984 32 Slope : 442126

Z 24 1076 36 Intercept : -11.4245

3 28 1162 40 Correlation Coefficient : 0.9986

4 3.2 1.242 44

5 3.8 1.352 48

I (CFM)
65.4
y=44.213x - 11.425
0.0 T T
0.0 0.5 1.0 15
Qa (m3/min)
g T P
Calibrated by %@1? ‘t’f'g‘l Approved by : il

( Mr.Chatchai Sukpia )
Field Scientist(1)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: -

ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
TsonegnuagILRENFUA WA uaLU
Calibrate Location : #9gy (A1) Temperature (°C): 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0393
CalibrationSheet No.: C-151023-RYG_FS0393 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N: 5682
Calibrator Model : TE-5028A Calibrator Slope : 1.47433
Calibrator S/N: 1543 Calibrator Intercept: -0.01503
Test No. Delta H,0 Qsta |- Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.0 0.9594 40 Slope : 32.4765

2 2.6 1.0918 44 Intercept : 8.5761

3 3.6 12821 50 Correlation Coefficient : 0.9986

4 4.4 1.4158 54

5 5.4 1.5668 60

I (CFM)
65.4
y =32.476x + 8.5761
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Hﬁ I'e Approved by :
( Mr.Chatchai Sukpia ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
Calibrate Location : YT 4 TUNAUAAI GLAYIIE (A2) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0178
CalibrationSheet No.: C-151023-RYG_FS0178 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N: 4804
Calibrator Model : TE-5028A Calibrator Slope : 1.47433
Calibrator S/N : 1543 Calibrator Intercept : -0.01503
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.0 0.9594 40 Slope : 33.1355

2 2.6 1.0918 44 Intercept : 7.9571

3 3.6 12821 50 Correlation Coefficient : 0.9993

4 4.2 1.3836 54

5 5.4 1.5668 60

| (CFM)
65.4
y =33.136x + 7.9571
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
i e et
Calibrated by wﬁ’% Approved by : =
( Mr.Chatchai Sukpia) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
TsonegnuagILRENFUA WA uaLU
Calibrate Location : wWraugsy (A3) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0175
CalibrationSheet No.: C-151023-RYG_FS0175 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N: 4801
Calibrator Model : TE-5028A Calibrator Slope : 1.47433
Calibrator S/N: 1543 Calibrator Intercept: -0.01503
Test No. Delta H,0 Qsta |- Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.0 0.9594 40 Slope : 33.1876

2 2.6 1.0918 44 Intercept : 8.1286

3 34 12464 50 Correlation Coefficient : 0.9992

4 4.2 1.3836 54

5 5.4 1.5668 60

I (CFM)
65.4
y =33.188x + 8.1286
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
816152l =iC -
Calibrated by = Approved by :
( Mr.Chatchai Sukpia ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd Barometric Pressure (mm Hg) : 754
Calibrate Location : W7 3 1uthey suanuadinuid (A4) Temperature (°C) : 32
Calibrate Date : 15-Oct-23 High Volume ID : RYG_FS0179
CalibrationSheet No.: C-151023-RYG_FS0179 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N: 4805
Calibrator Model : TE-5028A Calibrator Slope : 1.47433
Calibrator S/N : 1543 Calibrator Intercept : -0.01503
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.2 1.0055 40 Slope : 356005

2 28 11325 44 Intercept : 4.0123

3 3.6 12821 50 Correlation Coefficient : 0.9990

4 4.4 1.4158 54

5 5.4 1.5668 60

| (CFM)
65.4
y = 35.6x +4.0123
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
g e et
Calibrated by %15@ Approved by : j <2l
( Mr.Chatchai Sukpia) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 90U0XJ31 Equipment ID RYG_FS0452
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40
2 200.00 198.00 -2.00 -1.00
3 300.00 298.10 -1.90 -0.63
4 400.00 398.20 -1.80 -0.45
AVERAGE (%) -0.68

400

N 1 /
200

- | /

0 100 200 300 400

Ideal —&— Autual
Calibrated By Approved By
(Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. XL29Y85B Equipment ID RYG_FS0462
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.10 -1.90 -0.95
3 300.00 297.90 -2.10 -0.70
4 400.00 403.20 3.20 0.80
AVERAGE (%) -0.33

400 4
_ E /
. 1 /

- | /

0 100 200 300 400

Ideal —&— Autual
Calibrated By Approved By
(Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO02 Analyzer
Manufacturer Teledyne API Model T100
Serial No. 6060 Equipment ID RYG_FS0532
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 198.60 -1.40 -0.70
3 300.00 298.30 -1.70 -0.57
4 400.00 397.60 -2.40 -0.60
AVERAGE (%) -0.59

400

N 4 /
200

- | /

0 100 200 300 400

Ideal —&— Autual
Calibrated By Approved By
(Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO02 Analyzer
Manufacturer Teledyne API Model T100
Serial No. 6061 Equipment ID RYG_FS0534
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 198.70 -1.30 -0.65
3 300.00 298.30 -1.70 -0.57
4 400.00 397.30 -2.70 -0.67
AVERAGE (%) -0.60

400

» 1 /
200

- | /

0 100 200 300 400

Ideal —&— Autual
Calibrated By Approved By
(Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. AWXG87CR Equipment ID RYG_FS0453
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 101.40 1.40 1.40
2 200.00 198.60 -1.40 -0.70 199.80 -0.20 -0.10
3 300.00 299.00 -1.00 -0.33 298.50 -1.50 -0.50
4 400.00 402.10 2.10 0.53 401.20 1.20 0.30
AVERAGE (%) -0.16 0.24
400

300

200

100

0 T T T T T T T
0 100 200 300 400

Ideal —&—Actual NO —@— Actual NOx

Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. RO6K0177 Equipment ID RYG_FS0463
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 101.10 1.10 1.10
2 200.00 201.80 1.80 0.90 201.50 1.50 0.75
3 300.00 299.40 -0.60 -0.20 302.60 2.60 0.87
4 400.00 398.10 -1.90 -0.47 401.90 1.90 0.47
AVERAGE (%) -0.18 0.66
400

300

200

100

0 T T T T T T T T
0 100 200 300 400

Ideal —&—Actual NO —@— Actual NOx

Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 7238 Equipment ID RYG_FS0533
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.10 1.10 1.10
2 200.00 198.70 -1.30 -0.65 201.20 1.20 0.60
3 300.00 298.80 -1.20 -0.40 301.10 1.10 0.37
4 400.00 398.00 -2.00 -0.50 402.00 2.00 0.50
AVERAGE (%) -0.39 0.53
400

300

200

100

0 T T T T T T T T
0 100 200 300 400

Ideal —&—Actual NO —@— Actual NOx

Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 7239 Equipment ID RYG_FS0535
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 101.00 1.00 1.00
2 200.00 198.30 -1.70 -0.85 201.10 1.10 0.55
3 300.00 298.80 -1.20 -0.40 301.50 1.50 0.50
4 400.00 398.20 -1.80 -0.45 402.30 2.30 0.58
AVERAGE (%) -0.40 0.55
400

300

200

100

0 T T T T T T T T
0 100 200 300 400

Ideal —&—Actual NO —@— Actual NOx

Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




WCVIEW BY ATy EE

b
NAC ]
Accredited colibration loboratory P -'.U' AOVED BY >
JIRANMATEE ASSOCIATES CO,,LTD. ISQYIEC 17025:2017 S Rt
NSC-TISI-TIS 17025 ¥ (1 ',
liraniatee Associates Co,Ltd CALIBRATION 0367 NEXT CAL. DATE ‘ﬂ.ﬂ 2 2
63/14-15, G7/35-36 v : es LT LT O PO TP
Petchkasem 7,7/1, Rd. Watthapra, Bangkuokyai, Air speed measurement loboratory T L
Banghok 10600 [Thalland) Calibration services department.
Tel: +56086E0812 Certificate Number
Mabile: sEEEEIT00453
E-mall: [nac-calibration@jranates. com
Web site: www firinates.com CC-016-66
Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER : Novalynx The cup anemometer was callbrated ogainst
MODEL/TYPE + Sansar: WS-02FA Stondord oir velocity tronsducer model* 8455:12
Data logger: 110-WS-25DL-D and pitat tube with precision, dm'emwprﬁsum
kLA S AT WSI:J-AE'BB-B meter model: DPM2500 in an close !e.rr-mrﬂnn af
£ I : Eiffel-type wind tunnal with 900%em’. cross test
Ustalngaer: AGES section area. The WI-CL-007 based on IEC 61400
I NUMBER : RYG_FS0650 12-1, Wind energy generation systems — Port 12-
CONDITION AS-RECEIVED : New item 1: Power performance  meagsurements  of
CUSTOMER : ALS laboratory group (Thailand] Co., Ltd, electricity producing wind turbines, March 2017
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,  was wsed s o colibration guidefine.
Khet Suan Luang, Bangkok 10250 Thailand,
Traceability:
RECEIVED DATE - 16 Jun 2023 This cer!ﬁrnﬂ! pmwdgs o troceability of The
EAS mst.rremmt to recognized the national
::SI.IE Di?:m DATE ; ﬁ ::: ﬁ:i standerds, and to reallzation of the international

ENVIRONMENTAL CONDITIONS:
Amblent condition in the laboratory are as follow:

system of units (51) through the NIMT (National
Metrology Institute of Thailand] via Certificate
hurnber; MW-0052-21 ond MW-0066-22

Temperature ;23.0430 C Uncertainty of Measurement:
Relative Humidity 1 85.0+15.0 WRH The reported uncertainty of measurement Is
Atmospheric Pressure ;1010 £ 10 hPa based on the stondard uncertainty multiplied by o
coverage foctar k=2, Which for o normal
: distribution carrespands to o coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of liranatee Associates Co,, Ltd. of auprairatyly AS%. The stundarg oncertalnly
hos been determined in accordance with the GUM
‘Evaluation of measurement
CALIBRATION CONDITIONS : Wind tunnel cross-ssttion area’ 900  em' :"‘ ;'s":n'r? e axpreision af tneeriainty )
Win direction fromtal afea® 100  em imcic
Diameter of mounting pipe’ - mm
Blockage ratio of test object” 0111 [-]
Preconditioning : 24 hours at amblent conditions.
Measurement Condition

TABULATION OF RESULTS: &
The table on next page give the measured values.

)
NAC

IRAMATE ASSOCTATES CO

Calibrated by:

4] Mr. Sorawit Thachalad
1 Miss dittraporn Lertsomphaol

Hﬂunﬁ Ry
u’ot'mewnn area of the wind twnnel
Prol cross-section area of the tested object include mounting pipe
* Diamite of mounting plpe
A hm 2 ta i

t The average values during measurement are (24,3} °C, {44.7) %RH and (1009.5) hPa.

Mr. Parinya Boancharoen

Approved signatory; b
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN QBTAINED
IN WRITING FROM THE LABORATORY



Page 2 of 2 Pages

MEASUREMENT RESULTS °

Certificate Number

CC-016-66

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/fs for 5 minutes prior to calibration being performed. The standard air velocity 0.5 my/s

5 m/s was calculated by o standard air velocity transducer and above 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling alr velocity In the range of 1 m/s to 16 m/fs at calibration (nterval of 1 m/fs, The results of calibration.and assoclated
measurement uncertainties are reported in the table below.

Vid Temp. wind tunnel Temp. room Wi Error U (k=2)
{m/s) {"cl "c) (m/s) {m/s) (mys]
1.025 24.16 24.30 0.9 0.1 231
2.029 24.50 24,30 19 -0.1 031
3.013 24.08 24,30 29 0.1 0.31
4121 24.18 24.30 4.0 0.1 0.31
5.02 24.00 24,30 449 0.1 0.31
5.99 24.26 24,30 58 21 0.31
7.04 23.90 24.30 7.0 a1 0.31
B8.18 2412 24.30 8.0 0.2 031
9.08 23.90 24.30 9.0 0.1 0.31
10.08 24.02 24.30 10,0 =01 0.31
11.14 23.86 24.30 110 0.2 0.31
12.15 23.90 24.30 120 -0.1 0.31
13.19 23.80 24.30 13.0 -0.2 0.31
1426 23,88 24,30 144 -0.2 031
15.23 23.80 24,30 15.0 -0.2 031
16.31 23.80 24.30 16.1 -0.2 031

Remark:

" Cafibration results only count for the tested circumstances and environmental conditions during which calibration took place

" Velocity of standard
"Velocity of Unit Under Callbration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the cup anemometer calibration in the wind tunnel of hranatce Associates Co., Ltd. The cup anemoameter shown may differ from the

calibrated one. Remark: The proportion of the set- up is not true g STaTE OOETo

nd of Ce
JTRANATE .ﬁs.wla.rgs CE‘.

ration®



NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES COLLTD. ISOMEC 17025:2017
NSC-TISETIS 17025
Nranates Associates Co. Lid CALIBRATION 0367
63/14-15, 67/35-36
Patchkssem 7,771, Rd, Watthapes, Bangkokyal, Alr speed measurement laboratary
Bangkok 10600 (Thaland) Callbration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863998453
E-mail: jnac-calibration@jiranates.com
Web site: www jiranatee.com CD-016-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER : Novalynx The wind direction sensor was colibrated against
MODEL/TYPE : Sensor: WS-02FA Standard Rafary Encoder, modeg AYAQSTS
Data logger: 110-WS-250L-0 DMO4-P3-5-U0 in an close téstsectian of Eiffel
) : type wind tunne! with 800 cm” cross test section
SCHIALHUMBER 'z":"T" mn::.gssa: area. The WI-CL-008 based on IEC.62400-12-1,
. ala logger: Wind energy generation systems.— Part 12-1:
INUMBER s RYG_F50650 Power performance measurements of electricity
CONDITION AS-RECEIVED : New ltem producing wind turbines, March 2017 was used as
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. a calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, :
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate pravides o traceability of The
RECEIVED DATE : 16 Jun 2023 measurement to recognized the national
MEASUREMENT DATE ;20 Jun 2023 stanedards, and to realization of the international
ISSUE DATE «20 Jun 2023 system ofunits (51) through the NIMT (National
Metralogy Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: nmber: DA-0043-22
Ambient condition in the laboratory are as follow: !
Temperaturs H2030 < The reporredﬂjncerm'nry ;T:w.nﬂ.rre tis
I o METN
Relative Humlidity ;55,01 15.0 NRH
based on the stondard uncertointy multipiied b
Atmospheric Pressure 11010+ 10 hPa disindoald A A

coverage foctor k=2, Which for o normal
distribution corresponds fo a coverage probability
; of approximately 95%, The standord uncertainty
PLACE OF CALIERATION + Eiffel-type wind tunnel of liranates Associates Co., Ltd. has been determined in occordance with the GUM
‘Fvaluation of measurement

data - Guide to the expression of uncertainty in

CALIBRATION CONDITION 1 Wind tunnel cross-section area’ 500 em’ measurement’
Win direction frontal area® 129 em’
Diameter of n'l('!_qntlng pipe’ - mm
Blnckage ratio of test object” 0143 [
Preconditioning : 24 hours at amblent conditions.
Measurement Condition 1 The average values during measurement are (24,3)°C, (51.8) %RH and (1008.5) hia.
TABULATION OF RESULTS: =
The table on next page glve the measured values, r F s -7
Calibrated by: " Approved signatony: ... T
&1 Mr. Sorawit Thathalad %‘! Mr. Parinya Booncharoen

C7 Miss J'rr‘tmpﬂrn_l.:-:l“imi_'nph'u'f HRANATE Mot Calibration Department Manager
—it

S %N N
o\

w:l@pu:uun area of the wind tunnel

’Pro.l. cross-section area of the tested object Include mounting pipe
? ia of mounting pipe
I‘“Hl'ml

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN ' WRITING FROM THE LABORATORY




Certificate Number

CD-016-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Thee wind direction sensor was calibrated against standard rotary encoder by comparisan method, During calibration, the measurement was carried out at 457
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usualty 5 mys) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D [ g Error u 'i‘ﬁ\’t
o
mys Degree (%) Degree (%) Degree (%) .. Dearge "] %,
0.000 o 0 — RN
45.000 42 3 W
90,000 87 -3 W a0
k4
135.000 132 3 1.0
5.00
180.000 179 5 _ 1.0
225.000 227 = % eh 10
270.000 73 g ° - I 10
315.000 318 3 . 1.0
.. - ¢
Remark: ¥ )
" Cofibration results enly count for the tested circumstances and environmental conditions during which calbration took placs b
* pirection of standard _ i 7 :

' Direction of Unit Under Calibration

’r

**sgnd ﬂ,ﬁi@ﬂéﬁ-ﬂﬁimw"

]

]
.l Y
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A THANATE Assor1aTES COU




63/14-15,67/35-36, Soi Pelchkasem?7,7/1,
Waltthapra, Banghkohyai, Bangkok 10600 Thailand. "s:,
Tel: (66) D2-8680812#13 Fax.: (66) D2-8680860 www.jiranatee.com

NAC

CERTIF

Petchkaszem Rd,

- THSl - Ti5 17025
CALIBRATION 0367

ICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature sensor
Manufacturer: Novalynx

Model: 110-WS-250L-D

Serial No.: A5288

ID No.: RYG_FS0650

Customer

Mame: ALS laboratory group (Thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang. Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 AS00,
Serial No.; 667682-09, Due date: 28 Mar 2024
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on |TS-90.

Certificate No. ; CT-026-66
Page 1of 2

Received date: 16 Jun 2023
Calibration date: 20 Jun 2023
Issue date: 22 Jun 2023

Callbration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate

number: TT-0038-23, Certificate number; ER-0092-
22

Noted: The certificate Is valid only to the ftem callbrated on date and place of callbration.

Callbrated by J

[ Mr. Sorawit Thachalad N KC
Fi

[+ Miss Jittraporn Lertsomphol
] Miss Ruangrumpai Phoommit

JIRANATE ASSOCIATES CO,,

Approved Signatory: .....%
Mr. F‘arrnya Eonnchamen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE AEFROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN QBTAINED IN WRITING FROM THE LABORATORY.



63/14-165,67/35-36, Soi Petchkasem7,7/1,

Petchkasem Rd,

Wallhapra, Banghokliyai, Bangkok 104600 Thailand.

NAC Tel: (66) 02-8680812#13 Fax:

Result of Calibration:- Without Adjustment

Calibration Range: 20-40°C

-
=

aa
D)
ol

M5C - TSI - TIS 17025

(66) 02-846B0860 www.jiranatee.com CALIBRATION 0367

I With Adjustment

Certificate Mo. : CT-026-66
Page 2of 2

This equipment was connected with temperature sensor Model: HMPE0 S/N: V1520215,

Dimension : Diameter 12 mm. Length 80 mm.

Immersion Standard
Depth Reading
{mm) ("C)

70 20.058
70 25.051
70 30.044
70 35.039
70 40,034

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

20.0
249
298
34.8
39.7

% End of Certificate %

]

NAC

RANATE ASSOCIATES TES CO.,

(*C)
0.1
0.2
0.2
0.2

-0.3

Uncertalnty
("C)
0.099
0.099
0.099
0.099
0.099



63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Walthapra, Bangkohkyai,Bangkok 10600 Thailand.
NAC o Tel: (66) D2-8680812#13 Fax.: (66) 02-868B0860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Calibration Mo. : RH-09062023
Page 1 of 1 Pages

Measuremenl ltem : Relative humidily with dala logger
Manulaclurer : Movalynx

Model/Type : 110-WS-250L-D

Serial NMumber : ADTBB

10 No. : AYG_FS0650

Customer ;1 ALS laboratory group (Thailand) Co., Lid.

: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Susn Luang, Khel Suan Luang, Bangkok
10250 Thailand.

Environmental Condition:
The measuremenl was carried oul in an ambient temperature ol (25+3)°C, and relative humidily ol (50+15)%.

Measuremenl Melhod:
Unit Under Calibration {UUC) was calibraled by comparison method with standard chilled mirror hygrometer model: 1840-
3 in the humidity generalor chamber lo delermine the errors

Traceability:

This instrumenl was calibrated using standard equipment whose accuracy is traceability through Malional Inslilule of
Standards and Technology to the internalional syalem of unils (S) via MCS Calibration, Inc. Cerlificate number; 20926-
G010, Due dale: Sep 246, 2024,

Measurement Date : Jun 20, 2023
Issued Dalte pJdun 22, 2023

Measurament Resulls:

This equipment was connected with Indoor air quality probe and Displayed (UR) on display. Model: HMP&0, Serial num-
ber: V12202185,

Calibration was perlormed in the range of 20%RH lo BO%AH

The results of calibration are reporied in iable below.

Determined Standard masding UUC pesding error Uncertainty
(%BRH) (6FH) (%RH) (%RH) +H{%AH)
20 20.03 19.2 -0.9 0.62
a0 80.24 49.5 -0.8 0.52
80 80.33 80.5 0.2 0.52

Performed by Approved Bignelory: B i e v i
D Mr. Sorawit Thachalad Mr. Parinya Booncharoen,

] Miss Jittraporn Lertsomphol NJA‘ Calibration Department Manager
O miss Ruangrumpai Phoommit JIRANATE ASSOCIATES CQ,, LT7) |

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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NAC Accredited colibration laboratory i,;ﬂ}.?

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 el W
liranatee Associates Co. Ltd NSC-TISI-TIS 17025 MNSC -TISI - TIS 17025
63/14-15, 67/35-36 CALIBRATION 0367 CALIBRATION 0367

Petchkasem 7,771, Ad. Watthapra, Bangkakyal,

Banghok 10600 [Thalland)
gy prdatinintogd Pressure measurement laboratory

Mohide: s6BERTGH5453 Calibration services department.
E-mail: |nac-calibration@f@ranatee.com
‘Web site: warw iranates.com

CERTIFICATE OF CALIBRATION

Certificate No. : CP-010-66 Page 1 of 2 Pages
MEASUREMENT ITEM : Digital barometer Calibration procedure: .
MANUFACTURER : Novalynx The pressure calibration was done by In
MODEL/TYPE : Sansar: 110-WS-258P house calibration method as W.'Ct-ﬂﬂ.’!
Data logger: 110-WS-250L-D according to comporison meifiad with Digital
SERIAL NUMBER : Sensor: BP-A5988 pressure colibrator based on DKD-f 6-1
Data logger: AS988
ID NUMBER : RYG_FS0650 Traceability:
CONDITION AS-RECEIVED < New item The measurement results are troceable to
CUSTOMER : ALS labaratory group (Thalland) Co., Ltd. the international system of units (SI) through
104 Phatthanakan 40, Phatthanakan Rd, the NfMT fﬂaﬂmnl‘ ME"I‘J"DQ}" Institute D_,r
Khwaeng Suan Luang, Khet Suan Luang, Thatland) vig Certificate number: MP-0205-22

Banghkok 10250 Thailand.
The reported uncertainty is based on a

RECEIVED DATE 16 Jun 2023 standard Hmrfﬂjﬂf}i' multiplied by o coverage
MEASUREMENT DATE +20 Jun 2023 k=2, providing a level of confidence of
ISSUE DATE + 20 Jun 2023 approximately 95%.

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:

Instrument Model Serial No. Certificate No. Due Date
Absolute Pressure Transducer CPG2500 4100126F MP-0205-22 02 Dec 2023

1. Calibration effort for calibration sequence C : ]
2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the reference level,
3. Callbration conditions:

4. Condition : 4 Normal ) Abnotmal
Pressure transmitting medium L Air :
£4:(20°C, 1 bar) :1.19 kg/m’

Hyems 1(55215) %
| STy 1(23:3)'c
P : (1010£10) mbar

5. The certificate is valid only to the item calibratet! on date and place of calibration

NAC v

f [IRANATE ASSOCIATES €O,
Calibrated by: Approved SIENatony: .. ... s

[ Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss littraporn Lertsomphol Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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JTIRANATEE ASSOCIATES CO..LTD.

Jranatee Associates Co Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd, Watthapra, Banghokyal,
Bangkok 10600 (Thailand)

Tel: +68086B0812

Kobile: +66B63999453

E-rmnil; jnac-calibraton@jiraratee.com

Wb wte: warw, ranates.com

Accredited colibration laboratory

ISOAEC 17025:2017
NSC-TIS)-TIS 17025
CALIBRATION 0367

Pressure megsurement laboratory
Colibration services department.
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NSC - TiIsI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CP-010-66
MEASUREMENT RESULTS + [ Without adjustment [ With adjustment
CALIBRATION IN THE RANGE OF 1+ 950 mbar to 1050 mbar

Page 2 of 2 Pages

The results of calibration and associated measurement uncertainties are reported in the table below.

STD uuc* Error Uncertainty (k=2)
(mbar) (mbar) {mbar) (mbar)
950.08 950.7 0.7 0.85
970.10 970.5 0.4 0.63
990.05 990.4 0.4 0.57
1010.10 1010.2 0.1 0.40
1030.07 1030.0 0.1 0.38
1050.10 1049.8 03 0.52

Note: UUC* Unit Under Calibration

: To convert the result in report unit to Pa should be multiply by 100

*End of certificate®

NAC

NIRANATE ASsOciATES co.
§ —



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd_,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI=TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http//wwwisithiphorn.com CAUBRATION 0394

Cert. No. : ACC23005
Pages : 1lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 35002736

ID No.: RYG FS0496

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

e . =y
Location : y : 3V mmﬁﬁm }) i

Ambient Temperature : (23.0£3) °©
Pressure : (1013 £3) kPa serndVED BY \_&
Relative Humidity : ( 50.0 £20 ) % : '
= .’ H jq

Received Date : 06 JANUARY 2023 e
Calibration Date : 17 JANUARY 2023
Date of Issue : 19 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : / W

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-T512-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-D3

Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Standard.
The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl
Audio Analyzer AVR-3360A

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).

Serial No.
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

V744B6069

Cert. No. : ACC23005

Job No.
Pages

Cert. No,
EF-0008-22
EEL.BP. 04/0265
EEL.BP, 03/0265
EEL.BP, 05/0265
EF-0009-22
AA-1013-22
AA-3005-22
EF-0010-22

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

: VCo6ACD0N24
: 20f3

Due Date
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23
07-Feb-23

7 A



SITHIPORN,; SITHIPORN ASSO

assocjates

CIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACC23005
Job No. : VC66AC0024
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93,98 0,02 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
Measured value ( % Uncertainty ( % ) Tolerance limit ( % )
0.35 0.10 3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate

< AZ;:&



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL23263

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01122567/ 143473 / 22605

RYG FS0016

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3) °C REVIEW BY
(1013 £3 ) kPa _.
( 500 20 ) % { APPROVED BY -
;
| NEXT CAL. DATE Ifﬁ'{i%

23 AUGUST 2023

01 SEPTEMBER 2023
04 SEPTEMBER 2023

Mathakorn Pisutpaisan

,g/c‘/é_

Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory,

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
REERASAN CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23263
Job No.  : YVC66ACH94
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.,

Condition of this result of calibration :

|. Reference Standard Instruments ;

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 3000266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 &Z
> ¥ -



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
HEYEReN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263
Job Mo, : VC66ACON94
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v 0.7
For = 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 (.3
8. Level linearity including the level range control v 0.2 0.3
9, Tone burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 0.35
1. Overload indication v - 0.2 0.25
12, High level stability v 5 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitied uncertainty of measurement.

QF-T512-04-04-0206064

s LA



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RIRISANEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263
Job No. : VCo6ACOD94
Pages £ 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.3
Flat 242

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Chz) Flat C-weight A-weight rﬂcc?pt?.nce
Limits
125 0.3 0.3 0.4 + 1.5
1000 =01 0.1 0.1 + 1.0
8OO0 -2.0 -1.9 -1.9 5.0

QF-TS12-04-04-020664
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL23263

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat C-weight A-weight ﬁcm::ptiance
Limits
63 .1 0.0 0.0 +2.0
125 0.0 0.1 0.0 - 3 e
250 0.0 0.0 0.0 E1t5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight G94.0 894.0 0.0 + 0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 + (.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + (.1
Slow 94.0 94.0 0.0 + (.1
Leg 94.0 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

: VCa6ACHN94
: 50f8
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB ) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 = 2 |
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 + 14}
133.0 133.0 0.0 + 1,1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 &1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 ¥ 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
34.0 84.0 0.0 +1.1
79.0 79.0 0.0 £ 1.1
74.0 74.0 0.0 £ 1.0
69.0 69.0 0.0 el
64.0 64.0 0.0 gl
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.]
49.0 49.0 0.0 +1.]
44.0 44.0 0.0 £1.1
39.0 39.0 0.0 1:]
34.0 340 0.0 1.1
30.0 299 -0.1 1.1
29.0 28.9 -0.1 % 1.1
28.0 279 -0.1 + 1.1
27.0 26.9 0.1 + 1.1
26.0 25.9 0.1 + 1.1
25.0 24.9 0.1 +1.1

Cert. No. : ACL23263
Job No. : VC66ACO094
Pages : 60of8

> AZ/&,.



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SASNEARER CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263

Job No. : VC66AC0094
Pages ¢ 7of8
8. Level linearity including the level range control
Anticipated Measured Peviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 04.0 0.0 =1.1
9, Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 Liais=hil
Fast 2 8 117.0 117.0 0.0 1.05 2.5
200 800 134.0 134.1 0.1 £1.0
.. 2 B 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0)
0.25 1 99.0 U89 -0.1 1.5 ;=50
SEL 2 8 108.0 108.0 0.0 1.0 =235
200 ROO 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.1 0.3 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 1354 135.2 -0.2 £2.0

QF-TS12-D4-04-020664



SITHIPORN,

associates

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263

Job No. : VCOACDNY4
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 80.5 -0.2 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factork =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorm.com

CALIBRATION 0334

Cert. No. : ACL23081

Pages : 1lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue ;

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00296518 / 66239 / 34375

RYG F50431

GOOD

ALS LABORATORY GROUP (THAILAND) CO,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOEK, 10250 THAILAND.

( 23.0 £3 ) oW
( 1013 £3 ) kPa
{ 500 £20 ) %

24 JANUARY 2023
25-26 JANUARY 2023
27 JANUARY 2023

Nathakorn Pisutpaisan

7%

{ Thanakul Petchurai

This certificate is issued in accordance with the requirements of [SO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SSARINIES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23081
Job No. : VC66AC0031
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert.No.  DueDate
Waveform Generator 332104 MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461 MY60024273 EEL.BP, 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS12-04-04-020664
]
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B REINrSS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23081
Job No. : VCe6AC0031
Pages : 3of8

Summary of Measurement Result :

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dE) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For = 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v . 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 0.2 0.35
11. Overload indication v : 0.2 (.25
12. High level stability v . 0.1 0.1

QF-TS12-04-04-020664 M’



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate

Cert. No. : ACL23081
Jobh No. : VC66ACO031

Pages : 4of8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +).3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
21.7

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.0
Flat 24.7

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.0 0.0 0.0 = 1.5
1000 0.1 -0.1 -0.1 +1.0
8000 0.4 -0.3 -0.3 5.0

QF-TS12-04-04-020664
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MEEREIYAE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23081

Job No. : VC66ACH03]
Pages : 50f8
4. Eleetrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ; Agceptance
Flat C-weight A-weight L
63 0.0 -0.1 -0.1 2.0
125 0.0 0.0 0.0 1
250 0.0 0.0 0.0 2135
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 KHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94,0 0.0
C - weight 94.0 0.0 =02
Flat 04.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Aceeptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 =0.1
Leg 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB )
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 =
133.0 133.0 0.0 =11
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 += 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 % 1.1
104.0 104.0 0.0 £1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 % 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 % 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1:1
54.0 53.9 -0.1 =1.1
4%.0 45.0 0.0 1.1
44.0 44.0 0.0 =1.1
39.0 389 -0.1 + 1.1
34.0 33.9 -0.1 + 1.1
30.0 29.9 -0.1 £1.1
29.0 28.9 0.1 £ 1.1
28.0 27.8 -0.2 = 1.1
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 + 1.1
25.0 24.8 -0.2 % 1.1

Cert. No. : ACL23081
Job No. : VC66ACH031

Pages : Gof8
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CALIBRATION LABORATORY

assocjiates

Continuation of Calibration Certificate

Cert. No. : ACL23081

Job No. : VC66AC0031
Pages : T7of§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB)
Auto 94.0 94.0 0.0 %].1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.55<5.0
Fast 2 8 117.0 117.0 0.0 1.05-2.5
200 800 134.0 134.0 0.0 1.0
2 8 108.0 108.0 0.0 1.5:-5.0
Slow
200 200 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 (.1 1,53 750
SEL 2 B 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal {dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 .
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-(4-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23081

Job No. : VC66ACD031
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
29.6 895 0.1 £[.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorm.com http://www.sithiphorn.com

CALIBRATION 0394

Cert. No. : ACL23078

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure ;
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER.

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00296515/ 179119/ B7526

RYG_FS0432

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

( 23.0 £3 ) o
( 1013 +£3 ) KPa Yy
{ Sﬂ.ﬂ :I:zﬂ } “/q. i e W IS 1

24 JANUARY 2023 Pt
25-26 JANUARY 2023
27 JANUARY 2023

Mathakorn Pisutpaisan

/,éfj/a_

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BIEOCTALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078

Job No. : VC66ACO031

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

nstrument Mauodel Serial No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY352302742 EF-0008-22 04-Feb-23
Digital Multimeter 334614 MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP, 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3, This certificate is traceable to the international system of unit maintained at
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-T512-04-04-020664
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CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23078
Job No. : VC66ACD031

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(@B) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For = 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v = 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v 0.2 0.35
1. Overload indication vl - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REEesIaTE CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23078
Job No. : VC66ACO031

Pages : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +(.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.7
Flat 234

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ; Acceptance
Flat C-weight A-weight Fa
Limits
125 0.0 0.0 0.0 +1.5
1000 -0.1 0.1 (.1 + 1.0
a000 -0.4 -0.3 -0.3 +5.0

QF-T512-04-04-020664 ’@\‘



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job Na.

Pages

: ACL23078
: VCO6ACH031
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
A2 Flat C-weight | ‘A-weight {eniance
Limits
63 0.0 -0.1 0.0 +£2.0
125 0.0 0.1 0.0 1
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 ks
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 £2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 0.1
Leq 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A -weight 94.0 94.0 0.0 + (.3

QF-T512-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1,1
136.0 136.0 0.0 131
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 =91
133.0 133.0 0.0 =1,]
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 +1,1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 +1,1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 £1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 15
54.0 54.0 0.0 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
34.0 33.9 -0.1 + 1.1
30.0 29.9 -0.1 + 1.1
29.0 28.9 -0.1 +1.1
2R8.0 28.0 0.0 £ 1.1
2740 27.0 0.0 + 1.1
26.0 259 .1 + 1.1
25.0 249 -0.1 +1.1

Cert. No. : ACL23078
Job No. : YC66AC0031

Pages
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Continuation of Calibration Certificate

Cert. No. : ACL23078

Jobh No. : VC66ACOD31
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 1.0
ap 2 8 108.0 108.0 0.0 1.5;-5.0
200 200 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.55:5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 200 128.0 128.1 0.1 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB } (dB) (dB)
Continuous 133.0 133.0 0.0 5
One 136.4 136.2 -0.2 +3.0)
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0
Positive half cycle 135.4 135.2 -0.2 £2.0
Negative half cycle 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23078

Job No. : VC66AC0031
Pages : Bof8
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
807 R9.6 -0.1 £1i5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-T512-04-04-020664

End of Calibration Certificate




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI=TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://www.sithiphom.com CALIBRATION 0334
Cert. No. : ACL23079

Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufactarer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00296516/ 180412 / 88182

ID No.: RYG FS0433

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOEK, 10250 THAILAND,

Ambient Temperature : (23.0x3) °C
Pressure : ( 101.3 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) % i
R W o

Received Date : 24 JANUARY 2023 e S
Calibration Date : 25-26 JANUARY 2023
Date of Issue : 27 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 W\"

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of I[ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B BETADES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 (4-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 (4-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 (09-Feb-23
Digital Multimeter 334614 MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 3ddelA MY 60024273 EEL.BP, 05/0265 (09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 ? /M
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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
9) measurement (dB)

1. Absolute sensitivity v " 0.2 N/A
2. Self-generated noise v 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v - 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v . 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For = 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 0.2 0.35
11, Overload indication v g 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
s CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23079
Job No. : VC66AC0031

Pages : 4of8

Result of ecalibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB )
A - weight 11.6
C - weight 17.5
Flat 233

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : . Acceplance
Flat C-weight A-weight B
Limits
125 0.0 0.1 0.1 + 1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 0.4 0.5 0.4 +5.0

QF-TS12-04-04-020664 /W‘—



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATTION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz,

Cert. No.
Joh No.

Pages

: ACL23079
: VC66AC0031
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
LBz Flat C-weight | A-weight fegspiance
Limits
63 0.0 -0.1 0.0 42.0
125 0.0 0.0 0.0 $1:5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0 £0.2
Flat 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3

QF-T512-04-04-020664

7 ALt



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated | Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB )
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 =1l
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 £1.1
4.0 94.0 0.0 + 1.1
#9.0 9.0 0.0 + 1.1
84.0 84.0 0.0 %1.]
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 =1.]
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 38.9 -0.1 + 1.1
34.0 339 -0.1 + 1.1
30.0 29.8 -0.2 +1.1
29.0 28.8 -0.2 + 1.1
28.0 27.8 -0.2 i 1.1
27.0 26.9 -0.1 +1.1
26.0 25.8 0.2 + 1.1
25.0 24.8 -0.2 +1.1

Cert. No. : ACL23079
Job No. : VC66AC0031
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Continuation of Calibration Certificate

Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : Tof8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1,1
9, Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 | 108.0 107.9 -0.1 s
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 800 134.0 134.1 0.1 £1.0
& 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 0.1 1.5:=5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 3.0
MNumber of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.2 -0.2 2.0
MNegative half cycle 135.4 1352 -0.2 2.0

QF-TS12-04-04-020664
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srshsiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23079

Job No. : VC66AC0031
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.7 0.2 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. MSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

CALIBRATION 0394

Cert. No. : ACL23080
Pages : 1of8§

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00296517 / 135220 / 87527

RYG FS0434

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

svor . Malers

(23.0£3) °C r
(1013 £3 ) kPa Sk = _W
( 50.0 £20 ) % s

24 JANUARY 2023
25-26 JANUARY 2023
27 JANUARY 2023

Nathakomn Pisutpaisan

7 Bl

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory,

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
B2 SOCinies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23080
Job No. : VC66ACDN3T
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3, This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
7 fa



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S3eeeianes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23080
Job No. : VC66AC0031

Pages : 3o0f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For = 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 5 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T512-04-04-020664 éﬂ



SITHIPORN, SITHIPORN ASSOCIATES CO., LTD.
SRR IRNES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23080
Job No. : VC6eACD0DA1

Pages : d4of8§

Resul calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
17.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 14.2
C - weight 19.9
Flat 25.5

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Lhe! Flat C-weight A-weight e
Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 0.0 0.0 1.0
a000 -1.5 -14 -1.4 5.0

QF-TS12-04-04-020664 ;L/
; T - -



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL23080
Joh No.

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) . . Acceplance
Flat C-weight A-weight Lifaiis
63 0.0 0.0 0.0 2.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 £1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 3.0
2000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94,0 0.0 -
C - weight 94.0 0.0 =02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fasi 94.0 0.0 -
Slow 94.0 0.0 +().]
Leq 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB ) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 <50 ||
135.0 135.0 0.0 -l ]
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 & 1.1
94.0 94.0 0.0 +1.1
89.0 89,0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 44171
74.0 74.0 0.0 &= 11
69.0 69.0 0.0 =1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 =5l
34.0 54.0 0.0 +=1.1
49.0 48.0 0.0 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 £ 1.1
30.0 29.9 -0).1 * 1.1
29.0 28.9 -0.1 1.1
28.0 279 -0.1 + 1.1
27.0 26.9 0.1 + 1.1
26.0 259 0.1 +1.1
25.0 24.8 -0.2 1.1

Cert. No. : ACL23080
Job Ne. : VOG6ACDD31
Pages : 6of8§
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associates

) SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23080

Job No. : VC66AC0031
Pages : Tof§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB)
Auto 04.0 94.0 0.0 %1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -(.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 200 134.0 134.1 0.1 +].0
Slow 2 8 108.0 108.0 0.0 193230
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -(0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.2 =0.2 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive half cycle 1354 135.2 0.2 2.0
Megative half cycle 1354 135.2 -0.2 £2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
REEOETRIES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23080

Job No. : VC66ACO031
Pages : Bof8
11, Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cyele | one-half cycle (dB) (dB)
89.5 89.5 0.0 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +().3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://wwwisithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23087
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-52A / Microphone UC-59 / Preamplifier NH-25
01120936 /21737 / 22325

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3) o0 WW‘EW'P

(1013 £3 ) kPa é f
( 50.0 £20) % ROVEDRBY Lt

[ EL L DATE I[aff ,id
24 JANUARY 2023 | RIS

26-30 JANUARY 2023
31 JANUARY 2023

Nathakorn Pisutpaisan

7

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
it Lt CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23087
Job No. : VC66AC0030
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SL.M),

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each nstruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 335118 MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. (4/0265 09-Feb-23
Digital Multimeter 33461A MY33220076 EEL.BP, D3/0265 (9-Feh-23
Digital Multimeter 344614 MY60024273 EEL.BP. 05/0265 (09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained ai :

3.1 National Institute of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
shiei Lty CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23087
Job No, : VCaeACHIZD

Pages : 3of8

Summ urement Result :
Uncertainty |  Maximum-permitted
Parameter Pass | Fail uncertainty of
o measurement (dB)
1. Absolute sensitivity v = 17 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz A - 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For > 10 kHz to 20 kHz v 0.3 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9, Tone burst response v 0.2 0.3
10. Peak C sound level v 0.2 0.35
11. Overload indication v = 02 0.25
12. High level stability v - 0.1 0.1

QF-T512-04-04-020664 / f



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
b o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23087
Job No. : VCo6ACO030

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 94.0 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
13.4

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 8.7
C - weight 14.4
Flat 19.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(H2) Flat C-weight || A-weight i
Limits
125 0.0 0.0 0.0 =1.0
1000 0.0 0.0 0.0 0.7
000 -0.7 -0.7 0.7 + 1.5, =25

QF-TS12-04-04-020664 // Z



SITHIPORN, SITHIPORN ASSO

associates

CIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Joh No.

Pages

: ACL23087
: VOC66ACD030

: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz ) . , Acceptance
Flat C-weight A-weight T it
63 0.0 -0.1 -0.1 +1.0
125 0.0 0.0 0.0 £1.0
250 0.0 0.0 0.0 £1.0
500 0.0 0.0 -0.1 1.0
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 1.0
8000 0.0 0.0 0.0 +1.5,-2.5
16000 0.0 -1.3 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94,0 0.0 -
Slow 94.0 0.0 =01
Leg G40 0.0 +(,]
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 24.0 0.0 +0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

d550cCciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.1 0.1 +0.8
136.0 136.1 0.1 0.8
135.0 135.1 0.1 0.8
134.0 134.1 0.1 +0.8
133.0 133.1 0.1 +0.8
132.0 132.] 0.1 +{).8
131.0 131.0 0.0 +).8
129.0 129.1 0.1 +0.8
124.0 124.0 0.0 (.8
119.0 119.1 0.1 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 .8
104.0 104.1 0.1 .8
09.0 89.1 0.1 +0.8
94.0 94.0 0.0 (.8
89.0 20.0 0.0 +().8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 0.8
74.0 74.0 0.0 +().8
69.0 69.0 0.0 0.8
6.0 64.0 0.0 (0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 (.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +(.8
34.0 34.0 0.0 +{).8
30.0 30.0 0.0 +().8
29.0 28.9 -0.1 +(.8
28.0 27.9 -0.1 +0.8
27.0 27.0 0.0 +(.8
26.0 259 -0.1 +.8
25.0 24.9 -0.1 +0.8

Cert. No. : ACL23087
Job No. : VC66ACDI30
Pages : 6of8
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23087

Job No. : VC66ACDO30
Pages : Jof§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0) 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 &00 134.0 134.0 0.0 £1.0
2 8 108.0 108.0 0.0 L5550
Slow
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.55+5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 0.1 £2.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB}
Continuous 133.0 133.0 0.0 -
Positive half cvcle 1354 135.2 0.2 +1.0
Megative half cycle 135.4 135.2 0.2 1.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23087

Job No. : VC66AC0030
Pages : 8Bof§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

The reported uncertainty

or any value following calculation,providing a lavel

QF-TS12-04-04-020664

End of Calibration Certificate

is based on a standard uncertainty multiplied by coverage factor k = 2

of confidence of approximately 95 %
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1 Aldicarb High-Performance Liquid Chromatographic Method™
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method!®
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method™
4 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method!
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 fB-HC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 3-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method®!
Demand 2) 5-Day BOD Test, Membrane Electrode Method™
12 | Carbaryl High-Performance Liquid Chromatographic Method™
13 Carbofuran High-Performance Liquid Chromatographic Method™
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™¥
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™®
Demand 2) Closed Reflux, Tritimetric Method™
16 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ _
18 Color ADMI Weighted-Ordinate Spectrophotometric Method
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19 Copper...
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method™
21 | 24°-DDD Liouid-Liquid Extraction, Gas Chromatographic Method™
22 4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 2,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
24 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | 247-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | 44"-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
30 Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method!™
31 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method!
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
33 | Formaldehyde Distillation, Cotorimetric Method™
34 Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) lodometric Method™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
36 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chroratographic Method™
37 Hexavalent Chromium Filtration, Colorimetric Method™
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™
39 Lead 1) Digestion, Inductively Coupled Plasrma Method™
2) Digestion, Inductively Coupled Plasma/
. Mass Spectrometric Method®™
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!®
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
42 Methiocarb High-Performance Liguid Chromatographic Method™
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
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a4 Methomyl ‘ High-Performance Liquid Chromatographic Method™

45 Nickel 1) Digestion, Inductively Coupled Plasma Method®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

47 Oxamyl High-Performance Liquid Chromatographic Method™®

48 Propoxur High-Performance Liquid Chromatographic Method™

49 pH Electrometric Method!®

50 Phenols 1) Distillation, Chloroform Extraction Method™
2) Distiltation, Direct Photometric Method™

51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

52 | Sulfide lodometric Method™

53 | Temperature Laboratory and Field Methods™

54 | Total Dissolved Solids Dried at 180 °C**

55 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™®

56 | Total Suspended Solids | Dried at 103-105 °C*¥

57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™

58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculationt®

- 59 Zinc 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™

¥
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Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!

Ly
P 3 Aldrin...
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17

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic Acid

Benzo(a)pyrene

Benzolg,h,ilperylene

Beryllium

Bis(2-chloroethyl)ether

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

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

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

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

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

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

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

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

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

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

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!

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

18 Bis(2-ethylhexyl)phthalate...
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18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
. Mass Spectrometric Method™
22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™¥
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method!¥
28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrométric Method™
32 2-Chlorophenot Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Chromium 1) Digestion, Inductively Coupled Plasma Method™

33

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2
j/»/“m) 34 Chromium (ll)...
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34 Chromium (ill) 1) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Catculation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
35 | Chromium (V1) Colorimetric Method™
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
39 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a1 DoT Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method™
42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
44 1,2-Dichtorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographi¢/
. Mass Spectrometric Method™®
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphic/
Mass Spectrometric Method™®
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!™
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51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method®
‘55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®"
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
58 Diethyl Phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4—Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid—quuid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
i Mass Spectrometric Method™
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chrorﬁatographid
Mass Spectrometric Method™
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®

74 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 B-HeH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

81 Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!®

82 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

83 Mercury 1) Cold Vapor Atomic Absorption Spectromettric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
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84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!®

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '

90 Methyl tert-BQtyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 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
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method™

<
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97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 Phenol 1) Distillation, Direct Photometric Method!”
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 Selenium 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¥
103 | Silver 1) Digestion, Inductivety Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
104 | Styrene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!®
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trab, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
109 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!324
110 | TPH Cos-Cro) Solvent Extraction, Gas Chromatographic Method®?!
111 | TPH Co16-Can) Solvent Extraction, Gas Chromatographic Method®?!
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

114 1,1,2-Trichloroethane...
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114 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 Trichloroethytene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

116 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas.Chromatographic/
Mass Spectrometric Method™

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

122 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2nede (Udaeszuna) 919U 16 518013
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1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method®
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method™

Pl

3 Carbon Monoxide...
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3 Carbon Monoxide 1) Sampling Bag Non-Dispersive Infrared Method®!
2) Non-Dispersive Infrared Method™
3) Instrumental Analyzer Method®™

4 Chlorine 1) Absorption Sampling, lon Chromatographic
Method™
2) Isokinetic Sampling, lon Chromatographic Method ®

5 Copper Isokinetic, Digestion, Inductively Coupled Plasma
Method™

6 Dioxins Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Works Registered Laboratory
(Dioins/Furans Analysis Approved)®

7 Hydrogen Chtloride 1) Absorption Sampling, lon Chromatographic
Method®
2) Isokinetic Sampling, lon Chromatographic Method™

8 Hydrogen Sulfide Absorption Sampling, lodometric Method™

9 Lead Isokinetic, Digestion, Inductively Coupled Plasma
Method™

10 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!™
2) Isokinetic, Digestion,. Inductively Coupled Plasma
Method™

11 | Opacity Ringelmann’s Method?

12 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method™
2) Chemiluminescence Method!™
3) Instrumental Analyzer Method!™

13 Sulfur Dioxide 1) Absorption Sampllng, Barium-Thorin Titrimetric
Method™
2) UV Fluorescence Method®
3) Instrumental Analyzer Method™

14 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

15 | Total Suspended Particulate | lsokinetic Sampling, Gravimetric Method™

16 Xylene Adsorption Sampling, Gas Chromatographic

Method!
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Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric |
Method[1'9'25] -

2) Soxhlet Extraction, Gas Chromatographic Method 1072
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #*11

1) Waste Extraction, Digestion, lnductlvely Coupled
Plasma Method!6

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric:Method™1¢

3) Digestion, Inductively Coupled Plasma Method!™**!

4) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method!™!@

1) Waste Extraction, Digestion, InductlveLy Coupled
Plasma Method ™61

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61!

3) Digestion, Inductively Coupled Plasma Method™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!41%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61

3) Digestion, Inductively Coupled Plasma Method!™*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™!¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method1619

3) Digestion, Inductively Coupted Plasma Method!™*”!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢
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Cadmium

Chlordane

Chromium

<

Chrormium ()]

Chromium (VI)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™41!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 519!

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!*9

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,l9,25]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Digestion, Inductively Coupled
Plasra Method41%1

2) Waste Extraction, Digestion, Inductively Coupted
Plasma/Mass Spectrometric Method™19

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!19

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!41547

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method6:16:17

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,&,li,ﬂ]

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!® 16171

1) Waste Extraction, Colorimetric Method®&!7

2) Atkaline Digestion, Colorimetric Method®!"
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12

13
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Cobalt

Copper

2,4-D

DDD

DDE

DDT

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!41 :

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61¢!

3) Digestion, Inductively Coupled Plasma Method!™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"!¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 6!

2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method!"514

3) Digestion, Inductively Coupled Plasma Method ™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method! %22
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 11

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*23

2) Soxhlet Extraction, Gas Chromatographic Method/ %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method!*%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 1

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2

'A/y»r)j
PLAY: 2) Soxhlet...
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18

19

20

21

22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method!!%%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %21

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2!

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 211

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method! %
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %11

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method/ %
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #2*11

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 5%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™51

3) Digestion, Inductively Coupled Plasma Method™*?
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™*¢

1) Waste Extraction, Separatory Funnel quuid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method1:%2%)

2) Soxhlet Extraction, Gas Chromatographic Method 1%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #*1

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method! 618
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2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method!"&1%

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method™42%

4) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method™

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®

23 Methoxychlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method 19%2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

24 Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2

2) Soxhlet Extraction, Gas Chromatographic Method 1%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled

' Plasma Method!5!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!51€

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢!

26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"'¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method51¢)

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™9
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4',5-Trichlorobiphenyl

- 2,2'3,5"-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4"Tetrachlorobiphenyt
- 2,2,3,4,5-Pentachlorobiphenyl
- 2,2 4,5,5-Pentachlorobiphenyl
- 2,3,3'4 6-Pentachlorobiphenyl
- 2,2.3,4,4' 5 Hexachlorobiphenyl
- 2,2,3,4,5,5Hexachlorobiphenyl
-2,2,3,556-
Hexachlorobiphenyl
-2,2,4,4'5,5-
Hexachlorobiphenyl
-2,2,3,34,4,5-
Heptachlorobiphenyl
-2,234,4'55"
Heptachlorobiphenyl
-2,2,3,4,4'5,6-
Heptachlorobiphenyl
-2,23,4'5,5,6-
Heptachlorobiphenyl
-2,2'3,34,4'55'6-
Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™®®?%

2) Soxhlet Extraction, Gas Chromatographic
Method!%-2

3) Automated Soxhlet Extraction, Gas Chromatographic
Method #22!
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31

32

33

34

Pentachlorophenol

pH
Selenium

Silver

Thallium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method*2!

2) Soxhlet Extraction, Gas Chromatographic Method 12
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %!

Electrometric Method?*%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method!61¢!

3) Digestion, Inductively Coupled Plasma Method!™*!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method¥!

i) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method!61?] _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method61

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™5!4)

3) Digestion, Inductively Coupled Plasma Method!%)
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method(™!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"41 _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"4*¢

3) Digestion, Inductively Coupled Plasma Method™*%

Sorv!
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35

Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!161)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!5¢!

3) Digestion, Inductively Coupled Plasma Method!**!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method

Ay F1uau 125 5780135
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Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>>!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!1%2%

1) Soxhlet Extraction, Gas Chromatographic
Method!1%22

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!#!

1) Digestion, Inductively Coupled Plasma Method™'
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!¢!

1) Digestion, Inductively Coupled Plasma Method**!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™1®!

1) Soxhlet Extraction, Gas Chromatographic
Method!0#2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?531

1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"¢!

-loe -
ddiudi dsuaie 38heszid
9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>3!
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*??
11 Benzo(b)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?331
12 Benzo(k)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
13 Benzoic acid Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>2
14 Benzo(a)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>3!
15 Benzo(g,h,hperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method!!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method1!
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>1
18 Bis(2-ethylhexylphthalate Automated Soxhlet Extraction, Gas Chromatographic/
, Mass Spectrometric Method®>!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2?
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*24
21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™? .
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!!
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!%!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™¢!
24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>>1!
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**"

S

9 Benz(a)anthracene...
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29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chromium

Chromium (ill)

Chromium (V1)
Chrysene

Cyanide
2,4-D

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2?

1) Soxhlet Extraction, Gas Chromatographic
Method1%22

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#?%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™2%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>!

1) Digestion, Inductively Coupled Plasma Method!™!*!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method!81517

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!#1617
Alkaline Digestion, Colorimetric Method®*7
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

Extraction, Distillation, Colorimetric Method!262728)

1) Soxhlet Extraction, Gas Chromatographic
Method[lO,ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?*!

1) Soxhlet Extraction, Gas Chromatographic
Method!%?2 '

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

%WPJ . 40 DDE...

nngey asanaile)

rid’nnun'lsnriuu'\mpu’:ﬁmr'nmnwnaauunm

~lom -
aaud dsuany A5Amsnzi
40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!%?3
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 3!
41 DDT 1) Soxhlet Extraction, Gas Chromatographic
Methodno,zzl
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>3!
42 Dibenz(a,hanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>*!
43 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2"
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!424
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method*2%
a7 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spettrometric Method®*!
43 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¥
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™29.
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2*
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#24
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method142¥
53 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*!
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!24
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%?¥
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!*2”

)\] 57 Dieldrin...
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57

58

59

60

61

62

63

64

65

66

67

68

69

70

Dieldrin

Diethyl Phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>3"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2!

1) Soxhlet Extraction, Gas Chromatographic
Method!10-22

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"!

1) Soxhlet Extraction, Gas Chromatographic
Method!1022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*!]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*")

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'®*!

1) Soxhlet Extraction, Gas Chromatographic
Method[lO,ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*")

1) Soxhlet Extraction, Gas Chromatographic
Method!?

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrgmetric Method®!
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72
73

74

75

76

77
78
79
80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

-HCH

[-Her

Y-HCH

Hexachlorocyclopentadiene -

Hexachloroethane
Indeno(1,2,3—cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method%?4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*?”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"*?9

1) Soxhlet Extraction, Gas Chromatographic
Method[m’m

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**1

1) Soxhlet Extraction, Gas Chromatographic
Method[lO,ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>?"

1) Soxhlet Extraction, Gas Chromatographic
Method“o'm

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*]

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*)

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Digestion, Inductively Coupled Plasma Method”*?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!1!

1) Digestion, Cold-Vapor Atornic Absorption
Spectrometric Method!™®

Sl

. 2) Thermal...
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2) Thermal Decomposition, Amalgamation, and
Atornic Absorption Spectrophotometry!*”
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®”
84 Methanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!%%
85 Methoxychlor 1). Soxhlet Extraction, Gas Chromatographic
Method“‘ml
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*?
86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!é%
87 Methytene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*24
88 2-methylphenol Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method#*"
89 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/
: Mass Spectrometric Method®?*!
90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodl#424
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?*!
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!™*?!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!¢
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?*!
94 N-Nitrosodiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*1
95 N-Nitrosodi-n-propylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®2"
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic Method %%
(PCBs) 2) Automated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1016 Method #*4
- Aroclor 1221
- Aroclor 1232

#suaie

97

98

99

100

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachtorobiphenyl
- 2,3'4,4-Tetrachlorobiphenyl
- 2,23,4,5'Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3' 4 6-Pentachlorobiphenyt
- 2,2,3,4,4 5 Hexachlorobiphenyl
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,23556-
Hexachlorobiphenyl
-22'44'55"
Hexachlorobiphenyl
-2,233,445-
Heptachlorobiphenyl
-22344'55-
Heptachlorobiphenyl
-2,234,4'56-
Heptachlorobiphenyl
-2,23,8'5,5,6-
Heptachlorobiphenyl
-2,233,4,455,6-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?*!
Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*!

-

‘o - Aroclor 1242...
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101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

Selenium
Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs—Cg)

TPH (Cog— Cig)
TPH (Co16 — Css)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2—Trichlc;roethane
Trichloroethylene

2,4,5-Trichlorophenol

1) Digestion, Inductively Coupled Plasma Method™!¥

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Digestion, Inductively Coupled Plasma Method!™**!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"1¢

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!!“*¥

1) Soxhlet Extraction, Gas Chromatographic
Method[IO,ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?>

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*2%

1) Solvent Extraction, Gas Chromatographic Method2
2) Automated Soxhlet Extraction, Gas Chromatographic
Methodlzmﬂ

1) Solvent Extraction, Gas-Chromatographic Method!*"
2) Automated Soxhlet Extraction, Gas Chromatographic
Method[21,31]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'“*¥

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2"

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™#%¥
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*?"

Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*]
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116 2,4,6-Trichlorophenol

117 1,3,5-Trimethylbenzene

118 Vanadium

119 | Vinyl Acetate

120 | Vinyl Chloride

121 m-Xylene

122 | o-Xylene

123 | p-Xylene

124 | Xylene (Total)

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*2%

1) Digestion, Inductively Coupled Plasma Method!"*!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™1¢!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2¥
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?#24

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!#4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®42¥

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!"*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™
1@Ns1581984

E o @ a a =
1. NIENTNGAAMNTIU. UTBNANTENTIEGRAMNTTL, W.A. 2548, 1Tee mardndefipanse
o a - o
Fagiilaildudn. srvfenyunun. 25 unsiau 2549. auil 123 aoufite 11a.
o 3 ol '
2. ASPNTHIAMNTIL. UTBNANTENTNOASMNTIY, WA, 2549. (509 hmumArUSutowasi
v o = : v ¥ Sy dp v . & a
afuideduluemafissneeesninnudesemiailsdiniliunauludeowmds.
a @ oo =
Tfimatyiunw. 4 §urnen 2549. aul 123 neufiey 1259,
o = ' o K a g o
3. awewimnssudanadanwissmelve. glafweeiunde. fudasen 4. njamne:

Souuinisiiud, 2547,

4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 239 ed. Washington, DC: APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019. )

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavatent Chromium. SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. .

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992. .

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471B, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 5
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996. '

27. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996, '

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004. )

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994,
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Biochemical Oxygen Demand

1) 5-Day BOD Test, Membrane Electrode Method?
2) 5-Day BOD Test, Azide Modification Method?

2 Chemical Oxygen Demand 1) Open Refluy, Titrimetric Method™
2) Closed Reflux, Colorimetric Method?
3) Closed Reflux, Titrimetric Method?

3 Color ADMI Weighted - Ordinate Spectrophotometric Method?

4 Cyanide Distillation, Colorimetric Method™

B Formaldehyde Distillation, Colorimetric Method™

6 Free Chlorine DPD-Ferrous Titrimetric Method

7 QOil and Grease Liquid-Liquid Partition-Gravimetric Method?

8 pH Electrometric Method®

9 Phenols 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method®?

10 Sulfide ZnS Precipitation, lodometric Method™

11 Temperature Laboratory and Field Method?

12 Total Dissolved Solids Dried at-180 °C?

13 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®?

14 Total Suspended Solids Dried at 103-105 °C®?

hdudl asuaiy WA
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method®

2 Hydrogen Sulfide Absorption Sampling, lodometric Method™

3 Opacity Ringelmann’s Method™?

a4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™

2) Instrumental Analyzer Method™
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

Method™
2) Instrumental Analyzer Method™®
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23 ed. Washington, DC : APHA, 2017
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Biochemical Oxygen Demand

1) 5-Day BOD Test, Membrane Electrode Method?
2) 5-Day BOD Test, Azide Modification Method?

2 Chemical Oxygen Demand 1) Open Refluy, Titrimetric Method™
2) Closed Reflux, Colorimetric Method?
3) Closed Reflux, Titrimetric Method?

3 Color ADMI Weighted - Ordinate Spectrophotometric Method?

4 Cyanide Distillation, Colorimetric Method™

B Formaldehyde Distillation, Colorimetric Method™

6 Free Chlorine DPD-Ferrous Titrimetric Method

7 QOil and Grease Liquid-Liquid Partition-Gravimetric Method?

8 pH Electrometric Method®

9 Phenols 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method®?

10 Sulfide ZnS Precipitation, lodometric Method™

11 Temperature Laboratory and Field Method?

12 Total Dissolved Solids Dried at-180 °C?

13 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®?

14 Total Suspended Solids Dried at 103-105 °C®?

hdudl asuaiy WA
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method®

2 Hydrogen Sulfide Absorption Sampling, lodometric Method™

3 Opacity Ringelmann’s Method™?

a4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™

2) Instrumental Analyzer Method™
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

Method™
2) Instrumental Analyzer Method™®
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23 ed. Washington, DC : APHA, 2017
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Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method

2) 5-Day BOD Test, Azide Modification Method

2 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method
2) Closed Reflux, Colorimetric Method
3) Closed Reflux, Titrimetric Method

3 Color ADMI Weighted-Ordinate Spectrophotometric Method

4 Cyanide Distillation, Colorimetric Method

5 Free Chlorine DPD Ferrous Titrimetric Method

6 Oil and Grease Liquid-Liquid, Partition-Gravimetric Method

7 pH Electrometric Method

8 Phenols 1) Distillation, Chloroform Extraction Method
2) Distillation, Direct Photometric Method

9 Sulfide ZnS Precipitation, lodometric Method

10 | Temperature Field Method

11 | Total Dissolved Solids Dried at 180 °C

12 | Total Kjeldahl Nitrogen Semi-Macro Kjeldahl Method

13 | Total Suspended Solids Dried at 103-105 °C
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1 Cyanide Distillation, Colorimetric Method
pH Electrometric Method
3 Phenols Distillation, Direct Photometric Method

18NE1581994
APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24" ed. Washington, DC : APHA, 2023 Qﬁ—d
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