AMARNUIN -1

1PNE153UTDMBIUNURNITIATIZADN YU



KUY AALUEY

aypaa

AIUSIAANTTUAZAUATEWSTIITY
Tuayyn
= LS a - L. = et
IUHF}:TJ’IU INTTATIVINFEAUATINLTNTUYIETIFARLBURATIE

i o = as =
TuusssinAvassnuininemu Ll‘s‘lxﬁn1UﬂlﬁUiﬂH1ﬁTilﬂﬂ5ﬂﬁ§‘1&

Tusygniavil cbos-omindbd-oonm

oyl 13 e nauesned SR
wrneiouiiynen_osbdddoorcond :
v’aagi. a9l ex/dnds . ae Anaunsthnes Sunauiines Swdauumg
Wulifyaaadliimsfuelasonds orirounds wasanmuandedlunaiian aungnsensge

fvunsmsgulumsuing dams wazdifiumsduanudaeais eviaeundle wasanmuisdan
Tunrsvireufafuarsniidunse wibees Tunsifudliuinismeiassiuanutduty
Ypsmsedsunseluussoniruasanuiiing wsanuiiuinvasaidunne Ussnoutu
agnssvsms uslsuuesmeunwIiEMsReduaumuniaonis ardhownits uavanmaden
Tumsdnu we veoe wimseselydFaulasads ondounds wasanmiaadoulumsyiuiy
v bede Inudiyaaing f1uau o 718

7Tl FIUATUR 99 unIIAN WAL bdbd DU 90 unTIAL WA, bdba

a |
WY wfil 22 uniAu ne. bése

grmeTenisnTy UftRsmnisunu

]

-

gBuinsuaiafnuasfaToaLsn

nslau)

AU :‘T;t‘i't-.numsnaaﬁmmamﬁal.mqw



':'.s,]%ama']f‘iuuuﬁw'[u ayqn
duiPyeradlivsnmmnneiassfuamuduiuremsaifunoluussoinmmvesanuivhou
wasanuiiuinmandisunse
19U uUETA Lavesned $1in

'liii?lgt‘;_"';-mﬁ‘ﬂﬁ clboa-om-odbd-comd

VHU RAATUN 22 UNTIAU WA bdDd RNIUY 20 UNTIAN WA, bdbs

Wil o Jufl 99 uns Ry W band

HATISTIATINGH UURTITNTIUNL

afufinTuaTaRnIsIaLALATEINT I



TTEERTLT

GRyman

nsuadaRnIILAZANATENTIIY
Tusynm
A - e L3 oW - e
Wugliuinsinnsisiverudsiueaminaiifunse
s o = -
Tuusssamavesrauiivhen uszasndiivinmmaeiiduane

Tuaygymanilolola-omringRdaoos

P a ar ac, o 8w
augaW U5 WETe waueeed s

wwsleuiiunes.. oslhdddondsoss

Lo - 1l s - . ar o -
PHBEIANY. meddnds. MU as AIUAVIIUIME DIRNDUUIVIDL IS
Wuliiyarsglivimsiumnnsondy onfeuly uaranmosdodlunishay mungnsensn

fmimsnsgilumsEms dan1s wagandiunaiiuaiaasads eriteunds uazanmiedoy
hmvhaudsfvasieiidunnme nabees lunndudlfuinsinsedssduaududu
vasasiaiifunsluusseimiaresaniuivihany uaeanmiifuinumasiaildunse Yseneuiu
ngsevsasnstunedeuuaen sy AN AR seieonlaende enineunily ussanmadex
Tumsyinu wa. seos wimseswigagRamuasnds enfoundy wasanmunrdeylunsvinu
NA, odde InBiyRaINT S « T8

vod fudfuil 99 wnviem wa. e Beuil 20 unseN A, beve

Wil 22 unsAu WA edod

grrnaennsnsy Ufdismniauny

W
-

ghufnnuadafinnIuayANATRITINY

e douAILAY

il gnnenimnssrulaondbusa



mefisyaansuuuieluaygn
Whuliyaradlisnisimmsisesumdutusssaaadidunmeluussenisuasaouiving
wazanmiidvinmmnaidunre

A a s w
YDIUTEY WA uavesmes Iinm

" o
WaYgREaTY obob-om-bdod-ooos

AUATUN 99 UNTIAL WA ladhd DITUT 20 URTIRU WA, bebd

f s o oo :
Wl © W 99 unieN WA, bebe

Eﬂ’:"]':ﬁj'ﬂﬂ"l'iﬂ’lll UEU'ﬂiW‘Uﬂ'T‘iLLﬂU
afuAnsuaiafniuazquasaisanu



Wuu faLUR

Gdyrnag

NFNATARNTIMAYANATEISSTY
Tuayn
Dudliuimsasaiauasfiaszianrzmniifvafussduaasou

Tuaypaiatil ogos-oniadbt-ocel

augInti_. WS AR wavesmes e
iz ouiiiyane oabedEoom@oe®. oo

Wulidypaaglivimsfiunnulasads enfouns wasanmwederlumsiin aungnszmea
rmumnasgulunsuims Tans wazdnilunsdusmutasady onfioundy uasanmwindey
lumsirnuieafuaiiuiou sasatne uasndes wa. beee lun1sasiaieuasingie
anmemsiiusduariou Ussnaufungnasnsnnstue deunazmaaygmliving
Wedasiumulasnds e1fiouls uaranmuandenlun1iia we, bese wiswsrTayda
raanaanie enfreundiy usvanmuwedeulumaitng we bees Inefiyrains Sau m me

[ T T | - oar o al
il FlaunIun ‘Eg UATIAN WA, lbdbd ﬂ\'l'JLﬁ"Ilﬂ(g UNTIRN WA bédos

- o | ~
T o i B8 unsen WA bene

TRNEEUR UGURTIEANTUNY
abudnuaiainisuasAuATEMSNI




etayrmnauuuneluaygm
& me Y e “ - P a - a w w
L'IJ",J'I.J'ﬂqﬂﬂﬂ@‘[ﬁ‘.ﬁn’i'ﬁﬂ‘f'ﬁn AL AT RVAN TIEN TN TN INUISALAT AR EU
98305 wldfA Laveined 91in

ol
'l,ui)qt‘g'mm'im odom-omn-bdod-comln

i [

it dausfuil W€ unTn nA, e Teiull BE unsie wa. beba

W4 Ui BE  unsan W, bese

1oeaiuR UftRs 1w sunu

sbufinsuadafinIsuATALATEIMIN



WU AN

WHYnAA

NTNETANNTTUALANATOLTIIY
Tusymn

r [ a - « ® a W a
iy F‘\n“ UINTIRTINIALBE AATIEREN TN I TWREINUTE R ULFES

Tuaygatari oom-om-indbd-a ok

oyl 158 Wi wavesmed Safe
e douiliynne. oalb@EEOOREOME. e
Pany 1ani] e/ dads YT e Auaunaiaves suaanatnes Swiewnd
duiifyaragiiuimsfinaniaenis anfeuil uazanmusdeulummiv swngnsens
fvurmasguluntsuivas 4ms uazdudunisiuaulasais avtheunfe wazan mianday
TunmsyieuAraiummiou wasaing uasdiss we. bees lunsnsiniauasiiamsianmen sy
WRefuseRudss ﬂsznaur'f'un,;]nsw‘mmﬁ”uwmﬂauuaa:msmmwm'iﬁu’im‘i diodusurmmnlaonty
P1HIBUETY wavanmundoulumMHI WA, bdae WsETrlydRerudaoniy endhoule
uasgamwIrdanlunavham wa. beee lonilypaing S1uau m 90

L 2B o = ar
vl pauiui e unsey wa bene B BE  unsen nA. edog

WY o %uil BE 2nsian WA, bdoe

59495UA UguaT MLy
asufnTUATARN TUASALATEILTNIY

wonsbaunuay

(a3u nevzliou)

s ggrwsmsnaamaenfuwsiny



TwisyranTLLLETUBYER
- o (5 - 3 a = & e
Wulifyssagiivintumeiussinnsiannenmmhaufefussiudo
= o ol s
weIFEN WUEAR wavesAes PR

=
luaug a1 ozom-om-odot-cosls

[ o

tar ol - - e
VU AILATIUN 'B-; UNTIAY WA, lbdod 097UN b&j HATIRN KA bdbod

LR

» R |
W2 O U Bg' HIIAN WAL bdioa!

T0985UR UfUATIINSUIY

afuFNsualaRN T UALALATDTIY



naulRugaamaTIN
AUUNIETINN b IR
AANMIUAT mocoa

fl on omeolel/@ ¢ b O @&

90 fumey Bém
' o o & - e - -
E%EIQ ﬂﬂmq“\}\"aEI‘SUﬂUﬂ8I.UU“.J‘;?EI-T‘JQUFIn‘l’i‘llﬂﬁ'ﬁz‘ﬂlﬂf‘i‘ﬂ'ﬂ

& - e = ol 8w
Gy nesunsgiams Uit wiEiie uavsywet 91

e

gafls mwaummuu/mamsmﬂaemmmqﬂmm wasriiamsurivsmisiUimsiemeianty
a43ufl blo HEA odom

dsfidundon wnasuwunemidefudsegiunadoufo fiFnsinreiiensy
U WA uaussweT TR S1uou b wiy

auvifafoNisneie Ut ulEie u.auesmtﬁ BRI wmamaweﬁa‘%’wuwtwu
umﬂgummﬂm«wwmnw wunzdou 1ol ﬂmuﬂﬁdt?"ﬂ'ﬂ oc/Ends Wi ex Aruauneiove
dunsetmes Sorimunys densaulssnugeamnssy tu

fﬁummuqmmm*mwmmmﬁa WiuTem u:d%ﬁﬁ usuaTned Srin sergwiedesu
F
Tunzlivuvian gumm's’]mmsw.ﬂnw Tnuiloakussnoudal]

. grauruguassUAiAMT ez

HRWENIATUTUNEUEU AT RN 179U mo $98m17 WleRy
T @ TWAT ‘.-J‘1F1‘1P1I.at. U & w01 wavdwfgavietaniliduds Sy o mens
T b TENs AmdsTidande

. wuqaauww-ummq'[ui’w ob WFINOU bdob MinUssadazasegmisfo
futunsdewiesufiiinianehanty Wudweseagniemenaimussneudne
apnmulssugmamnrm melu oo fu namuﬁumqﬂaawﬁaw-r‘fwzmuummﬁs Anmliesiev
wonvu Ferwosienratundriveiulafinsilsugaamnssy

FaFuuy 1L1'¢E\"I'§'1'LI

YauanirIniuiie

‘ﬁwlnrmu" Asuuunfilzem
%ﬂlll i AT

nedilouasiiouieuaiielsem
neumsgIBMensinaasvusfivuaznzidsuiacufiRins
3. o bock eaco o bbols gools

5877 0 bade mivod o bnde nead



wwnsvssuuhemldoiusvegtunsdouienfiinsiemeiionou g -lo-

" USHM wdFla uaveTiAed Sain nwmziden 2o -
#l on omeclel @ ¢H O @ aviufl o funay BERe " anadaede . .
L NISNTIRAEMNTIN. USENANTENTIEARWNTIYL, .o, 2549, 394 A
weutemmmivillduiumadomnmnilsamgramnim $1itu e sems wheTuiideuuluemeiisusssnamdswemioilsdtnildunaududomas.
- - Tefivawunw. 4 fintey 2549, 1ALl 123 oy 125

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

| e'hﬁ'uﬂ " LAl o —— e ——— 1M e Wastewater. 23 ed. Washington, DC: APHA, 2017,
A SELRIRE R (ot M PRRERCEITESG BATIRCR Rinch S e 3. United States Environmental Protection Agency. Standards of Performance
2 Chemical Oxygen Demand Closed Reflux, Colo[:‘metrlc Method® For N Sitiiany Surcis, 45 GFRL80 BopmdSe dy 21
3 _ Free Chlorine lodometric Method 4. United States Environmental Protection Agency. Test Methods for Evaluation Selid
| @ |HedwientChromiun Colrimetric Method™ Waste Physical/Chemical Methods. pH Electrometric Measurernent. SW-846 Method
5 Oil & Grease Liquid-Liouid, Partition-Gravimetric Method @
| s 9040C, 2004,
6 | pH Electrometric Meth:)dm 3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
! | e lodometric Method"® Waste Physical/Chernical Methods. Soll and Waste pH, SW-846 Method 90450, 2004,
8 | Temperature Laboratory and Field Methads™®
| 9 Total Dissolved Solids Orled at 180 °C®
|10 | Total Suspended Solids | Dried at 103-105 °C® -
shlAu S1wau 1 swnns
dnduit fsuaiiy F e o unmsdknnioafiRnrs
L pH _ |HectrometicMethod® |
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1 | Carbon Monosxide Instrumental Analyzer Method™
2 Cresol Adsorption Samnpling, Gas Chromatographic Method™
3 Hydrogen Sulfide | Absorption Sampling, lodometric Method™ .
4 Opacity Ringelmann’s Method!” |
|5 | Oxides of Nitrogen Absorption Sampling, Phenotdisulfonic Acid Method P
| 6 | Sulfur Dioxide Absorption Sampling, Barium-Thorin Titrimetric Method®™ |
7 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™
| 8 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®™
9 | Xylene | Adsorption Sampling, Gas Chromatographic Method"™

; | Waarwd
1 pH Electrometric Method®
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aduit wilmansuaiiy Fhaseni
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic
Method™
2 Arsenic 1) Continuous Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
Barium Digestion, Inductively Coupled Plasma Method™
CL-BHC Liguid-Liguid Extraction, Gas Chromatographic
Method™
5 B—BI 1C Liguid-Liquid Extraction, Gas Chromatographic
Method™
6 O-BHC Liquid-Liquid Extraction, Gas Chromatographic
Method™
7 Y-BHC Liguid-Liquid Extraction, Gas Chromatographic
Method!™
8 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™

9 Cadmium
10 Chemical Oxygen Demand
11 cis-Chlordane

12 trans-Chlordane

13 Chromiumn
14 Color

15 Copper
16 Cyanide

SnwIA
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2) 5-Day BOD Test, Azide Modification Method™
Digestion, Inductively Coupled Plasma Method™
Closed Reflux, Titrimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™

1) Digestion, Direct Air-Acetylene Flame Method 4
2) Digestion, Inductively Coupled Plasma Method™
ADMI Weighted-Ordinate Spectrophotometric Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Distillation, Colorimetric Method!®
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17 a,4"-DDD Liquid-Liguid Extraction, Gas Chromatographic
Method™

18 4.4"-DDE Liquid-Liquid Extraction, Gas Chromatographic
Method!¥

19 Dieldrin Liguid-Liguid Extraction, Gas Chromatoaraphic
Method™

20 Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic
Method™

21 Endosulfan Il Liquid-Liguid Extraction, Gas Chromatographic
Method!™

29 Endosulfan sulfate Liquid-Liguid Extraction, Gas Chromatographic

Method™

23 Endrin aldehyde Liquid-Liguid Extraction, Gas Chromatographic
Method™

24 Endirm ketone Liquid-Liquid Extraction, Gas Chromatographic
Method™

25 Formaldehyde Distillation, Colorimetric Method™

26 Free Chlorine 1) lodometric Method™
2) Colorimetric Method™

27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic
Method!®

28 Heptachlor epoxide Liquid-Liguid Extraction, Gas Chromatographic
Method™

29 Hexavalent Chromium Filtration, Colorimetric Method™

30 |Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method!™

31 | Manganese Digestion, Inductively Coupled Plasma Method™

32 Mercury Cold-Vapor Atomic Absorption Spectrometric
Method!

33 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method!@
2) Digestion, Inductively Coupled Plasma Method™

34 | Oil and Grease Partition-Gravimetric Method™

35 | pH Electrometric Method™

F1un yilnasuafis FaAT1ev

36 | Phenols Distillation, Direct Photometric Method™

37 Sulfide ZnS Precipitation, lodometric Method™

38 | Temperature Laboratory and Field Method™

39 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method,
Filtration, Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation™

40 | Total Dissolved Solids Dried at 180 °C'

41 | Total Kjeldahl Nitrogen Macro Kjeldahl Method™

42 | Total Suspended Solids Dried at 103-105 °c™®

43 | Zinc Digestion, Inductively Coupled Plasma Method"”

amends (Usaeszuis) 919U 21 9183

il wilndsuaiiy FEhaT1ed

1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™

2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"

3 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

4 Carbon Monoxide Bag, Non-Dispersive Infrared Method™

5 Chrornium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

6 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"!

7 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

8 Hydrogen Sulfide Absorption Sampling, lodometric Method™

9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!™

10 Manganese Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™
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11 Mercury...
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i Mercury Isokinetic Sampling, Digestion, Cold-Vaper Atomic
Absorption Spectrometric Method™

12 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

13 Opacity Ringelmann’s Method™!

14 | Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™
2) Instrumental Analyzer Method™

15 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method"™

16 Sulfur Dioxide 1) Absorption Sampling, Barium-Tharin Titrimetric
Method™
2) Instrumental Analyzer Method™

17 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™

18 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

19 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

20 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

21 | Xylene Adsorption Sampling, Gas Chromatographic Method™

Ay g 19 sems

vy wilnasuaiy FFIATIE
Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic 1) Continuous Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
3 Barium Digestion, Inductively Coupled Plasma Method™!
q Beryllium Digestion, Inductively Coupled Plasma Method®
5 Cadmium Digestion, Inductively Coupled Plasma Method!®!
6 Chromium 1} Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method!®
7 | Cyanide Distillation, Colorimetric Method!™
8 Hexavalent Chromium Filtration, Colorimetric Method™
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9 Lead...

ddui winasuafiv Wimaed
9 Lead 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Inductively Coupled Plasma Method™
10 | Manganese Digestion, Inductively Coupled Plasma Method™
11 | Mercury Cold-Vapor Atomic Absorption Spectrometric Method™
12 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
13 | pH Electrometric Method™
14 Phenols Distillation, Direct Photometric Method™
15 Selenium Digestion, Inductively Coupled Plasma Method™
16 Silver Digestion, Inductively Coupled Plasma Method™
17 Trivalent Chromium 1} Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation™
18 Vanadium Digestion, Inductively Coupled Plasma Method™
19 Zinc Digestion, Inductively Coupled Plasma Method™
fiu d1uau 16 518013
iU vlnarsuativ EEpILERET |
1 Antimony Digestion, Inductively Coupled Plasma Method”
2 Arsenic Digestion, Inductively Coupled Plasma Method®”
3 Barium Digestion, Inductively Coupled Plasma Method®”
4 Beryllium Digestion, Inductively Coupled Plasma Method®"
5 Cadmium Digestion, Inductively Coupled Plasma Method®"
6 Chromium Digestion, Inductively Coupled Plasma Method!®"
7 Hexavalent Chromium Alkaline Digestion, Colorimetric Method®19
8 Lead Digestion, Inductively Coupled Plasma Method®™
9 Manganese Digestion, Inductively Coupled Plasma Method®"
10 Mercury Digestion, Cold vapor Atomic Absorption Spectrometric
Method!6®
11 | Nickel Digestion, Inductively Coupled Plasma Method™®"
12 | Selenium Digestion, Inductively Coupled Plasma Method!®"
13 Silver Digestion, Inductively Coupled Plasma Method!®"
Frwnnnstin U iy
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15
16

Trivalent Chromium

Vanadium
| Zinc

1) Digestion, Inductively Coupled Plasma Method,;
Filtration, Colorimetric Method; Calculation!®”
2) Alkaline Digestion, Colorimetric Method,
Calculation™'®

Digestion, Inductively Coupled Plasma Method®™

Digestion, Inductively Coupled Plasma Method'®™!
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1
2

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Hexavalent chromiurm

Digestion, Inductively Coupled Plasma Methad!®"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 267!

2) Digestion, Inductively Coupled Plasma Method!®™
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10 Lead

11 Mercury

12 Nickel

13 Molybdenum

14 Selenium

15 Silver

16 Thallium

17 Vanadium
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4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed, Washington, DC : APHA, 2017

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

6. United States Environmental Pratection Agency. Acid Digestion of Sediments
Sludge and Soils. SW-846 Method 30508, 1996.

7. United States Environment Protection Agency, Inductively Coupled Plasma-
Atomic Emission spectrometry, SW-846 Method 6010C, 2007,

8. United States Environment: Protection Agency. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 2007.

9. United States Environment Protection Agency. Alkaline digestion for
Hexavalent Chromium. SW-846 Method 30604, 1994,

10. United States Environment Protection Agency. Chromium. Hexavalent
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Acetone Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method

2 Benzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

& Bromodichloromethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

4 Bromoform Purge and Trap, Gas Chromatographic / Mass
[ Spectrometric Method

5 i Butanot Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

6 Carbon disulfide Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

7 Carbon tetrachloride Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

8 Chlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

9 Chlorodibromaomethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

10 Chloroform Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

11 Dichloromethane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

i2 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

13 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass
Spectrornetric Method

14 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method
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15 1,1-Dichloroethane...
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1 1,1-Dichloroethane Purge and Trap, Gas Chromatoeraphic / Mass
Spectrometric Method
16 1,2-Dichloroethane Puree and Trap, Gas Chromatographic / Mass
Spectrometric Method
17 1,1-Dichloroethylene Purge and Trap, Gas Chromatograghic / Mass
Spectrometric idethod 5
18 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic / Mass i
] Spactrometric Methad |
19 frans-1,2-Dichloroethylene Purge and Trap, Gas Chrormatagraphic / Mass I
Spectrometric Method
20 1,2-Dichloropropane Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method
21 1,3-Dichloropropane Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method
22 Ethylbenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method
23 n-Hexane Purge and Trap, Gas Chromatographic / Mass |
| Spectrometric Method '
24 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic / Mass
' Spectrometric Method
25 5 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method
26 Nitrobenzene Liguid-Liquid Extraction, Gas Chromatographic /
Mass Spectrometric Method
27 Styrene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method
28 1,1,2.2-Tetrachloroethane Purge and Trap, Gas Chromatosraphic / Mass
Spectrometric Method
29 Tetrachloroethylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method
30 | Toluene Purge and Trap, Gas Chromatographic / Mass

" | Spectrometric Method
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31 1,2 4-Trichlorobenzene...
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31 1,2,4-Trichlorabenzene Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method '

ji:32 1,1,1-Trichloroethane ' Purge and Trap, Gas Chromatographic / Mass
| Spectrometric Method

53 1,1,2-Trichloroethane l Purge and Trap, Gas Chromatographic / Mass
Spectrometric Methed

34 Trichloroethylene Purge and Trap, Gas Chromatoeraphic / Mass
| Spectrometric Method

35 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

36 Vinyl acetate Purge and Trap, Gas Chromatosraphic / Mass
Spectremetric Method

37 Vinyl chloride Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

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

39 o-Xylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

40 p-Xylene Purge and Trap, Gas Chromatographic / Mass
Spectrometric Methad

41 Kylene Total Purge and Trap, Gas Chromatographic / Mass
Spectrometric Method

v o

APHA, AVNVA, WEF,

Standard Methods for the Examination of Water and

Wastewater. 23 ed. Washington, DC : APHA, 2017
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 Arsenic Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™
3 Barium Digestion, Inductively Coupled Plasma Method™
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 [3-8HC Liquid-Liquid Extraction, Gas Chromatographic Method®
6 |y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method®
7 §-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 Biochemical Oxygen Demand | 5-Day BOD Test, Membrane Electrode Method™
9 Cadmium 1) Digestion, Direct Air-Acetylene Flamne Method™

2) Digestion, Inductively Coupled Plasma Method™
10 Chemical Oxygen Demand | 1) Closed Reflux, Colarimetric Method™

2) Closed Reflux, Titrimetric Method™
11 O.-Chlordane Ligquid-Liguid Extraction, Gas Chromatographic Method™
12 |- Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
13 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
14 | Color "ADMI Weighted-Ordinate Spectrophotometric Method™
15 Copper 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method!™
16 | Cyanide Distillation, Colorimetric Method™
17 |4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
18 4.4'-DDE Liquid-Liguid Extraction, Gas Chromatographic Method™
19 | 44-DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Endosulfan | Licuid-Liquid Extraction, Gas Chromatographic Method™
22 Endosulfan Il Liquid-Liguid Extraction, Gas Chromatographic Method®
23 Endosulfan Sulfate Liguid-Liguid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
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25 Endrin Aldehyde. ..
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25 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 Endrin Ketone Liquid-Liquid Extraction, Gas Chromatographic Method™
27 Formaldehyde Distillation, Colorimetric Method!™
28 | Free Chlorine DPD Colorimetric Method™
29 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method®
30 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chroratographic Method™
31 Hexavalent Chromium Filtration, Colorimetric Method™
32 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
33 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
34 Mercury Digestion, Cold-Vapor Atomic Absarption Spectrometric
Method™
35 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method®
36 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
37 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method®
38 | pH Electrometric Method™
39 Phenols Distillation, Chloroform Extraction Method®
40 Phosphorus Ascorbic Acid Method™
41 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
42 | Sulfide ZnS Precipitation, lodometric Method™
43 | Temperature Laboratory and Field Methods™
44 | Total Dissolved Solids Dried at 180 °C*
45 Total Kjeldah! Nitrogen Semi-Micro-Kjeldahl, Titrimetric Method™
46 | Total Suspended Solids Dried at 103-105 °C
a7 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation™
48 Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic Method®
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Antimaony Digestion, Inductively Coupled Plasma Method®
6 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
7 Atrazine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
8 Barium Digestion, Inductively Coupled Plasma Method™
9 Benz(alanthracene Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
11 | Benzo(blfluoranthene Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic Method™
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 | Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic Method™
15 Benzo(g,h,perylene Liquid-Liguid Extraction, Gas Chromatographic Method®
16 Beryllium Digestion, Inductively Coupled Plasma Method™
17 Bis(2-chloroethyliether Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromaodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 Bromaform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Liguid-Liquid Extraction, Gas Chromatographic Method™ [
22 Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrormetric Method™

fdiuil asuaiy FBamsed
23 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma 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 Method®
28 p-Chloroaniline Liguid-Liguid 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 Spectrometric Methad®™
32 2-Chlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 Chromium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method!!
34 Chromiurm (IIl) 1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation™
35 | Chromium (V1) Filtration, Colorimetric Method™
36 | Chrysene Liquid-Liquid Extraction, Gas Chromatographic Method™!
37 Cyanide Distillation, Colorimetric Method®™
38 24D Liquid-Liguid Extraction, Gas Chromatographic Method®
39 | DoD Liquid-Liquid Extraction, Gas Chromatographic Method™
40 | DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
41 | DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
42 | Dibenz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic Method"™

23 Cadmium...
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43 Di-n-Butyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
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™
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 Method™
58 Diethyl Phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol 1) Liquid-Liquid Extraction, Gas Chromatographic Method®

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

60 2, 4-Dinitrophenol...
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60 2,4-Dinitrophenol 1) Liquid-Liquid Extraction, Gas Chromatographic Method™

2) Liguid-Liquid 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/

Mass Spectrometric Method™
63 Di-n-octyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
60 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method®
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
67 | Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic Method™
68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic Method™
69 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
70 Heptachlor epoxide Liquid-Liguid Extraction, Gas Chromatographic Method™
71 Hexachlorobenzene Liquid-Liguid 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 | ot-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
75 | B-HcH Liquid-Liquid Extraction, Gas Chromatographic Method®
76 Y- HCH Liguid-Liquid Extraction, Gas Chramatographic 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 Method™
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

81 Lead...
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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 Digestion, Inductively Coupled Plasma 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, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™
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1

Aldrin

Antimony

Arsenic

1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method62

2) Soxhlet Extraction, Gas Chromatographic Method(®?"

1) Waste Extraction, Inductively Coupled Plasma
Method!#1%!

2) Digestion, Inductively Coupled Plasma Method™*!
1) Waste Extraction, Hydride Generation/Atomic
Absorption Spectrometric Method®®!"

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method!®'™

e

3
e
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10

Barium

Beryllium

Cadmium

Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Inductively Coupled Plasma
Method!? 4!

2) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Inductively Coupled Plasma
Method®*!*!

2) Digestion, Inductively Coupled Plasma Method !
1) Waste Extraction, Flame Atomic Absorption
Spectrometric Method?%!%

2) Waste Extraction, Inductively Coupled Plasma
Method%15)

3) Digestion, Flare Atomic Absorption Spectrometric
Method™'®!

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic Method?&"

2) Soxhlet Extraction, Gas Chromatographic Method®¥

1) Waste Extraction, Flame Atomic Absorption
(2.4.16]

[#,15)

d[ﬂ,iS}

Spectrometric Method
2) Waste Extraction, Inductively Coupled Plasma
Method®*!%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™'¥!

4) Digestion, Inductively Coupled Plasma Method™'®
1) Waste Extraction, Inductively Coupled Plasma
Method[z,ﬁ.iﬁl

2) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Flame Atomic Absorption
Spectrometric Method®®'¢

2) Waste Extraction, Inductively Coupled Plasma
Method 1%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™1e!

4) Digestion, Inductively Coupled Plasma Method™®'?

d[n.esl

4 Barium...

1124-D...




- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

Adud ansuany A5uaTei
81 Lead 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Inductively Coupled Plasma Method™
82 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
83 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™
84 | Methanol Liquid-Liquid Extraction, Gas Chromatographic Method®™
85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic 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-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic Method™
90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic Method®
92 Nickel 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method™
93 Nitrobenzene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
94 N-Nitrosodiphenylamine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
85 N-Nitrosodi-n-propylamine | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 Polychlorinated Biphenyls | Liquid-Liquid Extraction, Gas Chromatoeraphic Method™

dduil drsuafis | A8hmseid
a7 Pentachlorophenol , Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
98 pH Electrometric Method™
99 | Phemanthrene Liquid-Liquid Extraction, Gas Chromatographic Method™
100 Phenol 1) Liquid-Liquid Extraction, Gas Chromatographic Method'™
2) Liquid-Liguid Extraction, Gas Chromatographic/
fass Spectrometric Method™
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic Method®™
102 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
103 | Silver 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method!™
104 Styrene Puree 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 Trap, Gas Chromatographic/
Mass Spectrometric Method™
107 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
108 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™
109 TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**"!
110 | TPH (C,g-C1s) Solvent Extraction, Gas Chromatographic Method'!
111 TPH (Cs16-Cas) Solvent Extraction, Gas Chromatographic Method!2!
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-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

97 Pentachlorophenol...

116 2,4,5-Trichlorophenol...
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16

17

19

20

21

2,4-D

booD

DDE

DOT

Dieldrin

Endrin

Fluaride

Heptachlor

Hexavalent Chromium

Lead

Lindane

1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method!®62%

2) Soxhlet Extraction, Gas Chromatoeraphic Method®*"
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method 29

2) Soxhlet Extraction, Gas Chromatographic Method®*¥
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method@624

2) Soxhlet Extraction, Gas Chromatographic Method®*!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method?42?

2) Soxhlet Extraction, Gas Chromatographic Metho
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method®¢24

2) Soxhlet Extraction, Gas Chromatographic Method!®?*!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method®42"

2) Soxhlet Extraction, Gas Chromatographic Metho:
1) Waste Extraction, lon Selective Electrode Method®3*

dia.za]

d[a.za:

2) Digestion, lon Selective Electrode Method™®

1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method!?62%

2) Soxhlet Extraction, Gas Chromatographic Method!®29
1) Waste Extraction, Colorimetric Method®*'®

2) Digestion, Colorimetric Method™'¥

1) Waste Extraction, Flame Atomic Absorption
Spectrometric Method!®*!¢!

2) Waste Extraction, Inductively Coupled Plasma
Method[z.n,lsl

3) Digestion, Flame Atomic Absorption Spectrometric
Methad™!¢!

4) Digestion, Inductively Coupled Plasma Methoi
1) Waste Extraction, Liguid-Liquid Extraction,
Gas Chromatographic Method?®*?

2) Soxhlet Extraction, Gas Chromatographic Method®¥

d[“.!.‘i]

23

24

25

26

27

28

Mercury

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls
-2,2'3,4,4' 55'-
Heptachlorobiphenyl
-2,2'3,44’ 5
Hexachlorobiphenyl

2,2 4,4° 5,5
Hexachlorobiphenyl
-2,2'45,5'-
Pentachlorobiphenyl

-2,2' 5,5'-Tetrachlorobiphenyl
-2,4.5-Trichlorobiphenyl
Pentachlorophenol

Selenium

1) Waste Extraction, Cold-Vapor Atomic Absorption
Spectrometric Method®!?!

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™?

1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic Method!262%

2) Soxhlet Extraction, Gas Chromatographic Method™®2”
1) Waste Extraction, Inductively Coupled Plasma
Method?!%!

2) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Flame Atomic Absorption
d[Z.ﬂ.]é]

[4,15]

Spectrometric Metho
2) Waste Extraction, Inductively Coupled Plasma
Method®415

3) Digestion, Flame Atomic Absorption Spectrometric
Method!®!®

a) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Liquid-Liquid Extraction,
C;[Z.ﬁ.zn]

(4,15]

Gas Chromatographic Methol

2) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic Method®52!
2) Soxhlet Extraction, Gas Chromatographic Metho

1) Waste Extraction, Hydride Generation/Atomic
d[Z.ﬂ.?.U]

d\.’&.?ﬁ]

Absorption Spectrometric Metho
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!*?%

22 Mercury...
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29 Silvex...
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30

3

32

33

34

35

Silvex

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Liquid-Liguid Extraction,
Gas Chromatographic Method®%2!
2) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Flame Atomic Absorption
d[z.ﬂ.n&]

(7,24]

Spectrometric Metho
2) Waste Extraction, Inductively Coupled Plasma
Method®**!

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™*¢

4) Digestion, Inductively Coupled Plasma Method™!”
1) Waste Extraction, Inductively Coupled Plasma
Method[z.n,ls]

2) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Liguid-Liguid Extraction,
Gas Chromatoeraphic Method 22

2) Soxhlet Extraction, Gas Chromatographic Method

d[ﬂ.]i]

(8,24]

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

1) Waste Extraction, Inductively Coupled Plasma
Method[z.ﬂ.ﬁi

2) Digestion, Inductively Coupled Plasma Method™**!
1) Waste Extraction, Flame Atomic Absorption
Spectrometric Method®®1¢

2) Waste Extraction, Inductively Coupled Plasma
Method[z.ﬂ.lil

3) Digestion, Flame Atomic Absorption Spectrometric
Method"'¢

4) Digestion, Inductively Coupled Plasma Method®*!

AU 17U 125 18013

o

=
W

REETNTL)

353ased

A76u
1

Acenaphthene

1) Soxhlet Extraction, Gas Chromatographic Method®?”

2) Gas Chromatographic/
Mass Spectrometric Method™33

10

11

Acetone

Aldrin

Anthracene

Antimany

Arsenic

Atrazine

Barium

Benzl{a)anthracene

Benzene

Benzo(b)fluoranthene

2 Acetone...

HENanTS

1) Headspace, Gas Chromatographic Method!22!!
2) Purge and Trap, Gas Chromatographic Method'

3) Puree and Trap, Gas Chromatographic/
d[m.az]

14,21]

Mass Spectrometric Metho
1) Soxhlet Extraction, Gas Chromatographic Metho
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Soxhlet Extraction, Gas Chromatographic Method!®?"

2) Soxhlet Extraction, Gas Chromatographic/
d[E.ZT.!

82 7

Mass Spectrometric Metho
1) Digestion, Flame Atomic Absorption Spectrometric
Method!™ ¢

2) Digestion, Inductively Coupled Plasma Method“*!
1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™!"

2) Digestion, Inductively Coupled Plasma Method
Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®??

1) Digestion, Flarmme Atomic Absorption Spectrometric
Method!™!®

2) Digestion, Inductively Coupled Plasma Method!®!?
1) Soxhlet Extraction, Gas Chromatographic Method!®?”

2) Soxhlet Extraction, Gas Chromatographic/
d[8.335

(4,15]

Mass Spectrometric Metho
1) Headspace, Gas Chromatographic Method!??!

2) Headspace, Gas Chromatographic/
Mass Spectrometric Method!'#%2

3) Purge and Trap, Gas Chromatographic Method™*?"
4) Purge and Trap, Gas Chroratographic/

Mass Spectrometric Method!**

1) Soxhlet Extraction, Gas Chromatographic Metho

2) Soxhlet Extraction, Gas Chromatographic/
dliS.SS]

821

Mass Spectrometric Metho

12 Benzo(k)fluoranthene...
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18

19

20

21

22

Benzolk)fluoranthene

Benzoic acid

Benzolalpyrene

Benzolg,h,ilperylene

Beryllium
Bis(2-chloroethyllether

Bis(2-ethylhexyl)phthalate

Bromaodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

1) Soxhlet Extraction, Gas Chromatographic Method®?"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®**!

Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®*?

1) Soxhlet Extraction, Gas Chromatographic Metho
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*¥

1) Soxhlet Extraction, Gas Chromatographic Method®*™

2) Soxhlet Extraction, Gas Chromatographic/
18,33]

d[a.l'ﬂ

Mass Spectrometric Method
Digestion, Inductively Coupled Plasma Method!™'*!

1) Soxhlet Extraction, Gas Chromatographic Method!®?!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®*?

1) Soxhlet Extraction, Gas Chromatographic Method®#
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®3?

1) Headspace, Gas Chromatographic Metho
2) Headspace, Gas Chromatographic/

Mass Spectrometric Method"2*4

3) Purge and Trap, Gas Chromatographic Method!32!

d[lZ.ZlJ

4) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'3*2

1) Headspace, Gas Chromatographic Methao
2) Headspace, Gas Chromatographic/

Mass Spectrometric Method'?*?

3) Purge and Trap, Gas Chromatographic Method!**2!
) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?

Purge and Trap, Gas Chromatographic/
gl

d [12,21]

Mass Spectrometric Metho
1) Soxhlet Extraction, Gas Chromatographic Metho
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®*

d{B.ZZ]

24

25

26

27

28

29

30

31

32

33

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chloredibromomethane

Chloroform

2-Chlorophenol

Chromium

1) Digestion, Flame Atomic Absorption Spectrometric
Method ™'

2) Digestion, Inductively Coupled Plasma Method™'®
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"**?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**?

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'#*

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method**?

1) Soxhlet Extraction, Gas Chromatographic Method'®*"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Soxhlet Extraction, Gas Chromatographic Method
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Headspace, Gas Chromatographic/
d[12,32.]

(8,24]

Mass Spectrometric Metho
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**?

Purge and Trap, Gas Chromatoeraphic/

Mass Spectrometric Method!'**!

1) Headspace, Gas Chromatographic Method'??!

2) Purge and Trap, Gas Chromatographic Method!*?1
3) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**4

1) Soxhlet Extraction, Gas Chromatographic Metho
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Digestion, Flame Atomic Absorption Spectrometric
Method!®'¢!

2) Digestion, Inductively Coupled Plasma Method

d[8.22]

(8,15]

23 Cadmium...
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34 Chromium (IIl)...
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35
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37
38
39

40

a1

42

a3

a4

Chromium (I}

Chrormium (V1)

Chrysene

Cyanide
24D
DDD

DDE

DoT

Dibenz(a,hlanthracene

Di-n-Butyl phthalate

1,2-Dichlorobenzene

1) Digestion, Flame Atomic Absorption
Spectrophotometric Method; Digestion, Colorimetric
Method; Calculation 1418

2) Digestion, Inductively Coupled Plasma Method;

Digestion, Colorimetric Method; Calculation Patatel

Digestion, Colorimetric Method!®!

1) Soxhlet Extraction, Gas Chromatographic Method®#”
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

Distillation, Colorimetric Method™”

Soxhlet Extraction, Gas Chromatographic Method!®*"

1) Soxhlet Extraction, Gas Chromatographic Method®2*
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®**!

1) Soxhlet Extraction, Gas Chromatographic Method'®#*
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*?

1) Soxhlet Extraction, Gas Chromatographic Method™®#!

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

1) Soxhlet Extraction, Gas Chromatographic Method®?*
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®#!

1) Soxhlet Extraction, Gas Chromatographic Method!®*
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*¥

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'#*4

2} Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**

3) Soxhlet Extraction, Gas Chromatographic Method

4) Soxhlet Extraction, Gas Chromatographic/
d[e.zs}

(2.29]

Mass Spectrometric Methol

i 45 1,3-Dichlorobenzene...

46

ar

a8

49

50

51

52

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichlorcethylene

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!"*%?

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

3) Soxhlet Extraction, Gas Chromatographic Metho:
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™®*?

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'2*

d[B.E“}]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™**?

3) Soxhlet Extraction, Gas Chromatographic Method®?”
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®**

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*?

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method"?*2

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>3

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!?

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

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!*#*3

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

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!12%%

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

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!**

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"**

iU EnaUL e

53 2,4-Dichlorophenol...
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57

58

59

60

61

62

63

2,4-Dichlorophencl

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Diethyl Phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2.4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl phthalate

1) Soxhlet Extraction, Gas Chromatographic Method!®
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Headspace, Gas Chromatographic Method!*?"

2) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'?*

3) Purge and Trap, Gas Chromatographic Method(42!
4) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!***2!

1) Soxhlet Extraction, Gas Chromatosraphic Method!®??
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Soxhlet Extraction, Gas Chromatographic Metho

2) Soxhlet Extraction, Gas Chromatographic/
d[EjB]

d[B.2 3]

Mass Spectrometric Metho
1) Soxhlet Extraction, Gas Chromatographic Method!®#
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Soxhlet Extraction, Gas Chromatographic Method®2!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Soxhlet Extraction, Gas Chromatographic Method®%!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*¥

1) Soxhlet Extraction, Gas Chromatographic Method'®#?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®4

1) Soxhlet Extraction, Gas Chromatographic Method!®?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'®**

A15uaNY
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64 Endosulfan...
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65

66

67

68

69

70

71

72

73

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Flucrene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

r-Hexane

1) Soxhlet Extraction, Gas Chromatographic Method!®?!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®**

1) Soxhlet Extraction, Gas Chromatographic Method!®?

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

1) Headspace, Gas Chromatographic Method!'**"
2) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'23%

3) Puree and Trap, Gas Chromatographic Method

4) Purge and Trap, Gas Chromatographic/
d[]-ﬂ.'j?]

[12,21]

Mass Spectrometric Metho
1) Soxhlet Extraction, Gas Chromatographic Metho
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Soxhlet Extraction, Gas Chromatographic Method!®*"

8.2

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

2) Soxhlet Extraction, Gas Chromatographic/

d[E.2£J

Mass Spectrometric Method!®33

1) Soxhlet Extraction, Gas Chromatographic Method®**
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 8

1) Soxhlet Extraction, Gas Chromatographic Method®#"
2) Soxhlet Extraction, Gas Chromatographic Method'®?”
3) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®**

1) Soxhlet Extraction, Gas Chromatographic Method™®*!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**?

74 OL-HCH...
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77

78

9

OL-HCH

B-HeH

Y- HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method"**

2) Purge and Trap, Gas Chromatosgraphic/
Mass Spectrometric Method"**

3) Soxhlet Extraction, Gas Chromatographic Methos

4) Soxhlet Extraction, Gas Chromatographic/
8,33]

dlB.29J

Mass Spectrometric Method
1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!"**?

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**?

3) Soxhlet Extraction, Gas Chromatographic Method!®?”
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!"2*

2) Puree and Trap, Gas Chromatographic/

Mass Spectrometric Method™**4

3) Soxhlet Extraction, Gas Chromatographic Metho
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®*?

d[MQ]

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!#3%
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method**4

3) Soxhlet Extraction, Gas Chromatographic Method!®?”
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic Method!®?”
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*2

1) Soxhlet Extraction, Gas Chromatographic Method™®*"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*?

80 Isophorone...

Anfiuit Asuaiie FBAaei
80 Isopharone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*¥
81 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method! 6!
2) Digestion, Inductively Coupled Plasma Method™
82 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method!®*¢!
2) Digestion, Inductively Coupled Plasma Method™®!
83 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method"*!
84 | Methanol Headspace, Gas Chromatographic Method™#2"
85 | Methoxychlor Soxhlet Extraction, Gas Chromatographic Method®*"
86 Methyl bromide 1) Headspace, Gas Chromatographic/

87

88

89

90

91

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Mass Spectrometric Method" 2%

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*%

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method!!>*

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*3%

Waste Dilution, Gas Chromatographic/

Mass Spectrometric Method™**?

1) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®*

2) Waste Dilution, Gas Chromatographic/
Mass Spectrometric Method™®??

1) Headspace, Gas Chromatographic Method!'*?

2) Headspace, Gas Chromatographic/

Mass Spectrometric Method!1%32

3) Purge and Trap, Gas Chromatographic Method™*?"
4) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**?

dIB.?al

1) Soxhlet Extraction, Gas Chromatographic Metho
2) Soxhlet Extraction, Gas Chromatographic Method®#”
3) Soxhlet Extraction, Gas Chromatographic/

ric Method!®*?

92 Mickel...

GdTununIng:
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92 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric

Method™!®!

2) Digestion, Inductively Coupled Plasma Method™'®!
93 Nitrobenzene 1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**2

2) Soxhlet Extraction, Gas Chromatographic Method!®24
94 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*
95 N-Nitrosodi-n-propylarmine Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®%
96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method' !

- 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'-Tetrachlorobiphenyt
-2,2' 5,5'-Tetrachlorobiphenyl
-2,3' 4,4"-Tetrachlorobiphenyl
2,2’ 34,5
Pentachlorobiphenyl
-2,2'455'"-
Pentachlorocbiphenyl
-2,3,3" 4" 6-
Pentachlorobiphenyl

-2,2' 3,44 5'-
Hexachlorobiphenyl
-2,2',3,4,5,5'-
Hexachlorobiphenyl

-2,2'3,5,5" 6-Hexachlorobiphenyt...

_ﬂ‘ijﬁ'uff’i fruaTiY AhaTied
~Z2 3556
Hexachlorobiphenyl
-2,2'4.4'55'-
Hexachlorobiphenyl
2,2',3,3' 44,5
Heptachlorobiphenyl
-2,2',344'55'-
Heptachlorobiphenyl
-2,2'34.4' 5" 6
Heptachlorobiphenyl
-2,2'3,4' 55" 6-
Heptachlorobiphenyl
-2,2'33'44' 55 6-
Nenachlorebiphenyl
a7 Pentachlorophenal 1) Soxhlet Extraction, Gas Chromatographic
Method[ﬁ.aa.z?]
2) Soxhlet Extraction, Gas Chrormatoegraphic/
Mass Spectrometric Method!®*3!
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
99 Phenol 1) Soxhlet Extraction, Gas Chromatographic Method!®#”
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3
100 Pyrene 1) Soxhlet Extraction, Gas Chromatographic Method®#)
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*
101 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!®?”
102 Silver 1) Digestion, Flame Atomic Absorption Spectrometric
Method ™!
2) Digestion, Inductively Coupled Plasma Method®®!
103 Styrene 1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!%*

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**

104 1,1,2,2-Tetrachloroethane. ..
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104

105

106

107

108

109

110

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

Toxaphene

TPH (Cs-Ca)

TPH (C6-Cie)

TPH (Cs16-Cas)

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method%*%

2) Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method™**?

1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'2¥

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*%

1) Headspace, Gas Chromatographic Method"#2!!
2) Headspace, Gas Chromatoeraphic/

Mass Spectrometric Method!!#*?

3) Purge and Trap, Gas Chromatographic Method!**"
4) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**

1) Soxhlet Extraction, Gas Chromatographic Method™®#?
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*?

1) Purge and Trap, Gas Chromatographic Metho

2) Purge and Trap, Gas Chromatographic/
d[]ﬁjﬂ

d[lq.zl.‘l

Mass Spectrometric Metho
3) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3

1) Purge and Trap, Gas Chromatographic Method

(18,21]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**

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

1) Purge and Trap, Gas Chromatographic Method™**!!
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!***?

3) Soxhlet Extraction, Gas Chromatosgraphic/

Mass Spectrometric Method®23

HEWILATINRMI

wnEn

Wit 111 1,2 A-Trichlorobenzene...

112

113

114

115

116

117

118

1,2,8-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1,3,5-Trimethylbenzene

Vanadium

1) Headspace, Gas Chromatographic/

Mass Spectrometric Metho

d[lz,zz's

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metho

3) Soxhlet Extraction, Gas Chromatographic Metho

d[m,sz}

di8.29]

4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Metho

d[a:d]

1) Headspace, Gas Chromatographic/

Mass Spectrometric Metho

d[12,32]

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metho

d[lq,a.“:]

1) Headspace, Gas Chromatographic/

Mass Spectrometric Metho

d[12.32]

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metho

d{lﬂ,SZ}

1) Headspace, Gas Chromatographic/

Mass Spectrometric Metho

d[l 237

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metho

d[lﬂjﬂ‘.’-

1) Ultrasonic Extraction, Gas Chromatographic Method®#?!
2) Waste Dilution, Gas Chromatographic Method™®??

3) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®**
4) Waste Dilution, Gas Chromatographic/

Mass Spectrometric Metho

1) Soxhlet Extraction, Gas Chromatographic Metho:

d[lo,:z]

dls.zz]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Metho

d[ﬂ.33]

1) Headspace, Gas Chromatographic/

Mass Spectrometric Metho

d [12,32]

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metho

1432

1) Digestion, Flame Atomic Absorption Spectrometric

Method™!®!

2) Digestion, Inductively Coupled Plasma Method

4[8,15]

imnumane

119 Vinyl acetate...
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Purge and Trap, Gas Chromatographic/

14,32)

119 Vinyl acetate
Mass Spectrometric Method!

1) Headspace, Gas Chromatographic/
d[lz:zzl

120 Vinyl chloride
Mass Spectrometric Metho
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**

1) Headspace, Gas Chromatographic/
12,32]

121 m-Xylene
Mass Spectrometric Method!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"®*?

1) Headspace, Gas Chromatographic/
dil?.32]

122 o-Xylene
Mass Spectrometric Metho
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?

1) Headspace, Gas Chromatographic/
Mass Spectrometric Method™*?

2) Purge and Trap, Gas Chromatographic/
d[l4,32]

123 p-Xylene

ass Spectrometric Metho
1) Headspace, Gas Chromatographic/

Mass Spectrometric Method!'#*?

124 | Xylene (Total)

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*

125 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method'*!®

2) Digestion, Inductively Coupled Plasma Metho

dle15l

1and1581484

1. auaniranssadauandouuvsusemelne, fl:ﬁ‘é!‘?itﬁ‘ﬂ:.'ﬁi:'l’ﬂtaﬁl. Fusiadedt 4. AFINHA:
Souufnsiiud, 2547
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3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017.

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

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

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction, SW-846
Method 3010C, 1995.

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

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007,

10. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Waste Dilution. SW-846 Method 3580, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Silica Gel Cleanup. SW-846 Method 3630, 1996.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds 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
5030C, 2003.

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chemical Methods. Closed Systern Purge-and-Trap and Extraction for Volatile
Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

15. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 60100, 2014,

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007,

17. United...
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17, United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Antimaony and Arsenic (Atomic Absorption, Borohydride .

Reduction). SW-846 Method 7062, 1994.

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

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Wastes (Manual Cold-Vapor
Technique). SW-846 Method 7471B, 1996,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride Reduction).
SW-846 Method 7742, 1994,

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Nonhalogenated Organics Using GC/FID. SW-846 Method
8015D, 2003.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method 8041A,
2007,

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD). SW-846 Method 8061A, 1996

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas Chromatography.
SW-846 Method 8082A, 2007.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nitroaromatics and Cyclic Ketones by Gas Chromatography.
SW-846 Method 8091, 1996.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1986.

28. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Haloethers by Gas Chromatography. SW-846 Method
8111, 1996

29, United...

- mno -

29, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Hydrocarbons by Gas Chromatography. SW-846
Method 8121, 1994.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides by GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method B151A, 1996.

31, 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 82608, 1996.

32. 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 8260C, 2006.

33. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 8270D, 2014.

34. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils. SW-846
Method 9013A, 2014,

35, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Potentiometric Determination of Fluoride in Aqueous
Samples with lon-Selective Electrode. SW-846 Method 9214, 1996.
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PCL

PACIFIC

LABORATORY €O.,

LTD

Pacific Laboratory Co., Lid.

14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel. : 0-2045-2446-7 Fax. : 0-2045-3991

Equipment Type
Calibration Type
Volume for Calibration
Environment Conditions
Environment Pressure
Customer Name

Personal Pump

DRYCAL DC-LITE FLOWMETER
2.0, 2.5 I/min

29.0 Deg C.

758.0 mmHg.

U3um 103 vieda (weuaud) 91

Personal Pump Calibration Report

Calibrate No.
Calibrate Date

CP0290/2565
June 17, 2022

Calibration By

Item Personal Pump Flow Rate | First Time Second Third Forth Average | Uncertainty
Serial Number Time Time Time
L S/N 20200804097 2.0 Umin 2.058 2.060 2.056 2.060 2.059 +0.0019
2, S/N 20200804086 2.0 Vmin 2.035 2.039 2.031 2.036 2.035 % 0.0033
3. S/N 20200804104 2.5 Vmin 2.509 2.508 2510 2.511 2510 4 0_0015 ...... |
ORATQ,

*'PCL ~

Page 1/1
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27TISTR CALIBRATION 0080

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thalland.

Request N0.23-65/0151 MTC.No.23-65/0151
Number of page(s) 2 |

CALIBRATION CERTIFICATE |

Nomenclature : DRYCAL DC-LITE FLOWMETER
Manufacturer : BIOS International Corporation, USA.
Serial No.: 104699
Model : DCL-M, Rev 1.09
Scale range : 100 ml/min to 7 I/min '
Subdivision : { 0.0001, 0.001 ) I/min
Submitted by : PACIFIC LABORATORY CO.,LTD.
14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.
Received date : 20 December 2021  Condition of measured item : Normal
Calibration date : 5 January 2022

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 336/63 6-Apr-22 TISTR
Molbox/PressureTransducer/UpStream| MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 | MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 | MW-0012-21 31-Mar-23 : NIMT

Calibrated by : . Approved by‘

-

Mechanical Enginééri Stan&ards Laboratory
Ref. 2013264122005240001
Issued Date 5 January 2022

The results relate only to the items tested/calibrated or value assigned. |
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permissicn is obtained from the eovernor of TISTR.

FM.BLMTC.002 Rewv.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitewww tistrorth  E-mail : mtc@tistr.orth E-mail : sumalee@tistr.or.th
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2TISTR CALIBRATION 00

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-65/0151 2/2 MTC.No.23-65/0151

Calibration point : (0.05, 0.1, 0.2, 1.0, 2.0, 3.0 ) I/min
Ambient condition : Temperature (23 + 3 )°C , Relative humidity (55 + 15) %

. Atmospheric pressure ( 1010+13) hPa
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Standard Value  Temperature Pressure Deviation Uncertainty

(I/min) (i/min) (°C) (hPa) (%) (%)

0.0538 0.052932  22.3¢1  1009.53 +1.64  1.04

0.1035 0.10226 22.760 1013.89 +1.24  0.99 '
| 0.2021 020002  22.560 1013.78 +1.06  0.98 |

1.022 1.0146 22.289 1013.97 +0.72  0.85 |

2.007 1.9940 22.340  1014.53 +0.65  0.85

3.009 2,9912 22438 101513 +0.58  0.85

The reported expanded uncertainties are based on standard uncertainties muitiplied by

a coverage factor A&=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tembon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaitand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rnail : rumpai@tistr.orth Website:www tistr.orth E-mail : mtc@tistr.orth E-mail : sumalee@tistr.orth



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 e et
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 M

www,(calibration.com G NNS NSCTISTIS s
M CALITRATION ({43

CERTIFICATE No : 21M7483 PAGE:10F2
REFERENCE No : 62011-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : DRAGON 204

SERIAL No : 1200500387

ID No : LAB-BL-002

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI
11110

CALIBRATION DATE : 06-Aug-2]

APPROVED BY

ISSUED DATE - 07-Aug-21

RECEIVED DATE : 06-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO.. LTD.

F-G010 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.gcalibration.com

CERTIFICATE No : 21M7483 PAGE : 2 OF 2

Calibration Report

EQUIPMENT ; DIGITAL BALANCE MODEL : DRAGON 204
MANUFACTURER : METTLER TOLEDO S/IN : 1200500387

ID No : LAB-BL-002 RECEIVED DATE : 06-Aug-21

AIR PRESSURE : 1009mbar = 1mbar CALIBRATION DATE  : 06-Aug-21
AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY : 49 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST, OFF-CENTER LOADING WAS MEASURED BY
LISING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATL IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZLRO SETTING FUNCTION ; NORMAL

2. I'AKE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000042 g
4. DFPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000073
0.001 0.0010 0.0000 0.000073
0.010 0.0100 0.0000 0.000074
0.050 0.0500 0.0000 0.000075
0.100 0.1000 0.0000 0.000074
1.000 1.0000 0.0000 0.000075
2.000 2.0000 0.0000 0.000075
5.000 5.0000 0.0000 0.000077
20.000 20.0000 0.0000 0.000085
50.000 50,0000 0.0000 0.00013
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
o S POINT READING (g)
1 100.0000
2 99.9999
3 100.0001
4 99,9999
5 100.0000
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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Certificate of Calibration

Certificate Number » SPR22020492-2 Page : 1 of 3

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Equipment Name ! Area Heat Stress Monitor
Manufacturer :3M

Model © WB-300

Serial Number : WBR080019

ID. Number ¢ N/A

Environmental Conditions

Ambient Temperature : 23°ct 20 Received Date : 26 Feb 2022
Relative Humidity C 50% t15% Calibration Date © 28 Feb 2022
Location of Calibration : In-Lab Recommend Due Date ! 28 Feb 2023
Calibration Procedure . SP-CPT-04-13 Date of Issue ¢ 01 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SF Metrology System (Thailand).

Calibrated by : Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0



®
@’7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR22020492-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| Humidity Chamber TH-80S N/A SPR21020224-9 | 04 Mar 2022
THERMO-HYGROMETER 5020A | A47046 B _QR22~0191 02 Feb 2023

Traceability
This certification is traceable to the International System of Unit maintained at :

SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd

SP-FM-04-15 rev.0
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Result of Calibration
Certificate No. :  SPR22020482-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit : °C
Temperature Standard uuc Efiir Uncertainty
Setting Reading Reading (+)
30.0 30.019 30.0 -0.019 0.50
32.0 32.010 32.0 -0.010 0.50
34.0 34.022 34.0 -0.022 0.50
Temperature Accuracy in the Measurement. (DRY) Unitz =g
Temperature Standard uuc Erron Uncertainty
Setting Reading Reading (&)
30.0 30.018 30.0 -0.019 0.50
32.0 32.010 32.0 -0.010 0.50
34.0 34.022 34.0 -0.022 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc Errer Uncertainty
Setting Reading Reading (£)
30.0 30.019 30.0 -0.019 0.50
32.0 32.010 32.0 -0.010 0.50
34.0 34.022 34.0 -0.022 0.50
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

— End of Certificate -

SP-FM—-04-15 REV.0




MECTIN-TIS 17038
CALRRATION 0915

ATISTR

Request No. 22-65/0189 MTC No. PSL-H 0061 /65
Certificate of Calibration

Customer : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae7 , Bangkhae ,Bangkok ,10160

Equipment : Thermo-Hygrometer (Area Heat Stress Monitor)

Model /Type : hs-32

Serial Number : MCF070018

Maker : METROSONICS

Date of Request : 17 December 2021

Date of Calibation : 14 January 2022

This certificate is traceable to International System of Units (SI Units) through Photometry

and Temperature Standards Laboratory, Industrial Metrology and Testing Service Centre,
Thailand Institute of Scientific and Technology Research (TISTR), NSC-ONSC accredited
Calibration No. 0015.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & =2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %.

Calibrated Approved

Djrgctor
Photometry and Temperature Standards Laboratory
Ref. No: 2012264121705218014
Issued Date : 27 January 2022
Page 1 of 4

The results relate anly to the itemns tested/calibrated or value assigned.

Advertiing the Repoct/Certificate and publicity of the msulls except in full are prohibited unless wiitlen penmission is obtained from the governor of TISTR. |

Head Office

35 bu 3 Tamban Khlone Ha, Amphoe Khlong Luang,
Changwat Pathumthan 12120, Thatland

Tel {66 0 2577 9000

Fax. (66) 0 2577 9009

E-mall : umpaigat lstr.onth Webskewwan tistrorth

Office/Laboratory

Soi 1C, Bangpoo industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66} 0 2323 167280 ext 115, 116

Fax. (66) 0 2323 9165

C-mail : mtcatistr.orth

Fid.BL.MTCO0Z Reva
Office
195 Phahorwothin Road, Chietuchak, Banghok 10500,
Thailand
Tel. (66) 02579 1121-30 ext. 5219, 5225, 5217
Fax, (66} 0 2579 8592
E-mail : sumaleeg@tistronth

Request No. 22-65 /0189

Description of Unit Under Calibration :

Customer : Envilab Co.,Lid.

Address : 540, 540/1 Soi Bangkhae7 , Bangkhae ,Bangkok ,10160
Equipment : Thermo-Hygrometer (Area Heat Stress Monitor)

Serial Number : MCF070018

Calibration Required :  Temperature at
Ambient Condition :

(20,30,40)°C

Ambient temperature (23 * 3) T

Relative humidity (55  20) %

Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Laboratory Address :

Reference Standard :

Digital Thermometer with Sensor, Model ;: F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 1081/64.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WI.CP.18,

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9145-5116-00AA, S/N : 1403041

Adjustments : NONE

MTC No. PSL-H 0061 /65

Page 2 of 4

The resulls relate only to the items tested/calbrated or value assigned,

Adivertising the ReportCentficate and publicity of the results except In full are prohibted unless wiitten permission is obtained from the qovemor of TISTRL

Head Office

35 Mu 3 Tambon Khione Ha, Amphce hiong Luang
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 5000

Fax. (56} 0 2577 9009

E-mail : rumpaigtistr.onth Websitewww tistr.orth

Offica/Laboratary

5ol 1C, Bangpoo Industrial Estate. Sukhunit Road,
Amphoe Muang, Changwat Samulprakan 10280, Thailand
Tel. (68) 0 2323 1672-80 ext. 115, 116

Tax. (66] 0 2323 9165

E-mail : mtc@tistrorth

Office

PI.

FhLBL.MTC.002 Rev.a

196 Fhahonyothin Resd, Chatuchak, Bangkok 10900,

Thafland

Tel {66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2579 B592
E-mail : sumalecetistronth



Request No.  22-65/0189 MTC No. PSL-H 0061 /65
Results of Calibration :-
Table : Temperature Measurement @ Wet Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)
19.9 20.2 -0.3 0.50
30.0 30.0 0.0 0.50
39,9 39.7 0.2 0.50
Table : Temperature Measurement @ Dry Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) °C) +-°c)
19.9 20.0 0.1 0.53
30.0 30.1 -0.1 0.50
399 39.9 0.0 0.50
Page 3 of 4
S — e P,
The results relate anly to the items tested/call i or value d

Advertising the Report/Certificate and publicity of the results except in full are prohibited urless wiltten panmission s ebtalned from the govemar of TISTR.

Head Office
35 Mu 3 Tambon Khione Ha, Arphoe Khlong Luang,
Changwat Pathumthant 12120, Thalland
Tel, (66) 0 2577 9000

Faux. (66) 0 2577 9009

Emal ; igtistr.onth Wet

tistr.orth

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Sernutprakan 10260, Thatand
Tel. (66} 0 2323 1672-80 ext. 115, 116

Fax. {66) 0 2323 9155

E-mail : mlegtistr.orth

FMLBLMTC.002 Rev.d
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66) 0 2579 8552
E-mail : surnaleegtistonth

e —— L > - IS

MNTSTR  Eemmmoe
B o o ]
Request No.  22-65/0189% MTC No. PSL-H 0061 /65
Results of Calibration :-
Table : Temperature Measurement @ Globe Bulb
Average Average Correction Expanded | |
Measured Displayed Measured Uncertainty b
Temperature of UUC of UUC of Measurement
°C) (°C) °C) *-c)
19.9 20.4 -0.5 0.50 |
|
300 30.0 0.0 0.50 i
399 39.7 0.2 0.50
]
Note : 1. This calibration was done without removing reservoir cover, white plates and
blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition
existing at the time of measurement only.
...end of certiffcate. ..
|
Page 4 of 4 ‘
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The results relate only to the items tested/callbrated or value assiened. ‘
Adhvertising the Report/Certificate snd publicity of U resulls except in il are prohitiled urless wiitten permission is ohiained from the sovernor of TISTR
FMBLMTC.002 Rev.d

Head Office

35 Mu 3 Tambion Khione Ha, Amphoe Khlong Luang,
Changwst Pathumithani 12120, Thalznd

Tel. (66) 0 2577 9000

Fax, (66 0 2577 9009

E rrail : i orth Wet tistr.orth

Office/Labaratory

5ol 1€, Bangpoo Industrial Estate, Sukhurmit Road,
Amphee Muang, Changwat Samutpralan 10280, Thatand
Tel. (68) 0 2323 1672-80 ext. 115, 116

Fax, (66) 0 2523 9165

E-mail ; mtc@tistr or.th

Office

195 Phahoryolhin Road, Chatuchak, Bangkok 10900,
Thaftand

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66 0 2579 8592

E-mail : sumalee@itistror.th
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Certificate of Calibration

Certificate Number © SPR22030094-2 Page : 1 of 3

Customer . Pacific Laboratory Co.,Ltd.
14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Equipment Name :  Area Heat Stress Monitor
Manufacturer . Quest Technologies
Model . QUESTemp 34

Serial Number . TEDO60012

ID. Number © N/A

Environmental Conditions

Ambient Temperature s BT 2% Received Date : 07 Mar 2022
Relative Humidity : 50% T15% Calibration Date : 08 Mar 2022
Location of Calibration . In-Lab Recommend Due Date : 08 Mar 2023
Calibration Procedure : SP-CPT-04-13 Date of Issue : 09 Mar 2022

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR22030094-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR22010401-8 | 05 Mar 2023
THERMO-HYGROM ETEE 5020A A47046 QR22-0191 02 Feb 2023

Traceability
This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd

SP-FM-04-15 rev.0
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Result of Calibration @ ~#%*
Certificate No. :  SPR22030094-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: °C
‘Temperature Standard uuc Eivar Uncertainty
Setting Reading Reading (+)
30.0 30.011 30.1 0.089 0.50
32.0 32.014 32.2 0.186 0.50
34.0 34.012 34.0 -0.012 0.50
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uuc s Uncertainty
Setting Reading Reading (+)
30.0 30.011 30.1 0.089 0.50
32.0 32.014 32.2 0.186 0.50
34.0 34.012 33.9 -0.112 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc Errar Uncertainty
Setting Reading Reading (+)
30.0 30.011 30.1 0.089 0.50
32.0 32.014 32.2 0.186 0.50
34.0 34.012 33.9 -, 112 0.50
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number . SPR22030094-1 Page: 1 of 3

Customer . Pacific Laboratory Co.,Ltd.
14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Equipment Name . Area Heat Stress Monitor
Manufacturer " Quest Technologies
Model © QUESTemp 34

Serial Number . TEDOB0013

ID. Number ©ON/A

Environmental Conditions

Ambient Temperature : 28°¢t 29 Received Date i 07 Mar 2022
Relative Humidity : 50% T 15% Calibration Date . 15 Mar 2022
Location of Calibration : In-Lab Recommend Due Date 15 Mar 2023
Calibration Procedure : SP-CPT-04-13 Date of Issue © 16 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture’s specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number :  SPR22030094-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR22010401-8 | 05 Mar 2023
THERMO-HYGROMETER 5020A A47046 QR22-0191 02 Feb 2023

Traceability
This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metralogy system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd

SP-FM-04-15 rev.0
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Certificate No. :

Result of Calibration

SPR22030094-1

Temperature Accuracy in the Measurement. (WET)

o,

¢
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Page : 3 of 3

Unit : °C

Tempe_rature Stand_ard UUQ Error Uncertainty
Setting Reading Reading ()
30.0 30.008 30.0 -0.008 0.50
32.0 32.011 32.0 -0.011 0.50
34.0 34.014 34.0 -0.014 0.50
Temperature Accuracy in the Measurement. (DRY) Unit: °C
Tempe_rature Stand_ard UUQ Eortes Uncertainty
Setting Reading Reading (+)
30.0 30.008 29.9 -0.108 0.50
32.0 32.011 31.9 -0.111 0.50
34.0 34.014 33.9 -0.114 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit: °C
Tempe‘rature Stand.ard UUQ Etrit Uncertainty
Setting Reading Reading (+)
30.0 30.008 29.9 -0.108 0.50
32.0 32.011 31.9 -0.111 0.50
34.0 34.014 33.9 -0.114 0.50
Note:

The result of calibration was found accurate as show on date and place of calibration only.

Measurement Uncertainty

This Certificate is not certified for any commercial transaction.

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR22020059-1 Page: 1 of 3

Customer . Pacific Laboratory Co.,Ltd.

14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Equipment Name : Noise Dosimeter
Manufacturer : Cirrus

Model O N/A

Serial Number : 95978

ID. Number O N/A

Environmental Conditions

Ambient Temperature : 93T 8% Received Date © 03 Feb 2022
Relative Humidity : 50% T15% Calibration Date : 08 Feb 2022
Location of Calibration : In-Lab Recommend Due Date © 08 Feb 2023
Calibration Procedure : SP-CPE-04-01 Date of Issue . 09 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR22020059-1 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
:_Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1284 | 22 Dec 2022

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Certificate No. : SPR22020059-1 Page : 3 of 3
Range: 94 to 114 dB Function : @1kHz
Select A (No.1/CB1174) Unit : dB
Standard ; Uncertainty
Setting UUC Reading Error (+)
94 93.9 -0.1 0.15
114 113.9 -0.1 0.15
Select A (No.2/CB1173) Unit : dB
Standard - Uncertainty
Setting UUC Reading Error (+)
94 93.9 -0.1 0.15
114 113.9 -0.1 0.15
Select A (No.3/CBi1172) Unit : dB
Standard S Uncertainty
Setting UUC Reading Error (+)
a4 93.9 -0.1 0.15
114 113.9 -0.1 0.15
Select A (No.4/CB1171) Unit : dB
Standard : Uncertainty
Setting UUC Reading Error (+)
94 93.9 -0.1 0.15
114 113.9 -0.1 0.15
Select A (No.5/CB1175) Unit : dB
Standard . Uncertainty
Batting UUC Reading Error ()
94 93.9 -0.1 0.15
114 114.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc
DATE OF ISSUE 11M11/21 CERTIFICATE NUMBER 165782
Cirrus Research plc _Page 9
Acoustic House i
Bridlington Road
Hunmanby —
North Yorkshire ;
YO14 OPH
United Kingdom
doseBadge Reader
Instrument
Manufacturer: Cirrus Research plc Serial Number. 48669
Model Number;  RC:110A Notes: Viridian Environmental Service

Co.,Ltd.

149/119 Moo 2, Krung Non-
Chong Thanom Rd.,
Mahasawat, Bang Kruy,
Nonthaburi 11130 Thailand

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.

Date of Calibration: 10 November 2021

Functionality Results

Function Resuit
Keypad Pass
Battery Power Pass
Display Pass
Communication Pass
2 way IR link Pass
Clock Pass
Calibration Results
Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 113.80 995.3 0.28
Adjusted 114.00 995.3 0.28
Uncertainty +0.11 +0.14 +0.10
Tolerances +0.60 +2.00 +4.00

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a
coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 1111721 CERTIFICATE NUMBER 165782

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 2 of 2

doseBadge Reader

Environmental Conditions

Pressure: 101.50 kPa
Temperature: 23.8 °C
Humidity: 49.7 %
Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a
coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168439

Page 1 of 1

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co.,Ltd,

. CR:110A 149/119 Moo 2, Krung Non-Chong Thanom Rd.,
Model: : Mahasawat, Bang Kruy, Nonthaburi 11130 Thailand
Serial number: CB0451
Firmware version: 504
Test summary

Date of calibration:  14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000,

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TGA1241 419342

Multimeter Fluke 8845A 2490007

Multimeter Fluke 8845A 9440020

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes, This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168435

Page 1 of 1

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter

Instrument information
Cirrus Research plc Notes: Viridian Environmental Service Co.,Ltd.

Manufacturer:

CR:110A 149/118 Moo 2, Krung Non-Chong Thanom Rd.,
Model: : Mahasawat, Bang Kruy, Nonthaburi 11130 Thailand
Serial number: CB0453
Firmware version: 504
Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number

Multimeter Fluke 8845A 2490007

Multimeter Fluke 8845A 9440020
Signal Generator TTi TGA1241 419342

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the Issuing laboratory, The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




FOUNDATION FOR INDUSTRIAL DEVELOPMENT m
975 Moo 4, Banepoo Industrial Estate, Soi 8, Sukhumvit Road km 37, "///‘r_-\\:\\-
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T Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISITS 17025
ELECTRACAL ANT ELECTRONECS WSTITUTE g CALIBRATION 0119

'-\ ELECTRICAL AND ELECTRONICS INSTITUTE \@,{
N

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20220120EA
Operation No.: CP2022030033

Certificate of Calibration

Equipment: Sound Calibrator

Manufacturer: TENMARS

Model/Type: TM-100

Serial No.: 190301469

ID No.:

Customer: Pacific Laboratory Co., Ltd.
Address: 14/5358 Moo 14 T. Bang Bua Thong

A. Bang Bua Thong, Nonthaburi 11110
Receijved Date: 28 March 2022
Calibrated Date: 31 March 2022

Issued Date: 1 April 2022

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development,

Page 1 of 3
F-CAL-004 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220120EA

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:

Ambient Temperature:

Relative Humidity:
Pressure:

Calibration Report

Sound Calibrator

TENMARS
TM-100
190301469
(23+2)°C
(50 +15) %
(101.3 + 1.5) kPa

Method of Calibration :-

I[EC 60942:2017

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2661000 AA-1010-21 13 June 2022
2}|Waveform Generator 335118 MY52302264 0144RF21 17 June 2022
3)|Audio Analyzing DMM 2015-P 000136E E1U214805 16 November 2022
4)|Pressure humidity anf:! T FEA CL1-P210047 16 June 2022

Temperature Transmitter 0255TE21 7 July 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function
- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-

1. Function : Sound pressure level

Deviated \fa{ue[1

1

Norminal Specified Sound Measured value Acceptance limitm
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 93.99 -0.01 +0.40
1000 114 114.10 0.10 +0.40

2. Function : Frequency

Norminal Sound

Specified Frequency

Measured value

Deviated valuem

3
Acceptance Limit[ 1

Pressure level (dB) (Hz) (Hz) (%) (%)
94 1000 970.2 -3.0 +1.7
114 1000 965.8 -3.4 +1.7

Page 2 of 3

F-CAL-005 Ed.1




‘-‘) ELECTRICAL AND ELECTRONICS INSTITUTE
N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND BLECTRONICS INSTITUTE

Certificate No.: CP20220120LA
Calibration Report

3. Function : Total distortion + noise

Norminal Norminal Measured value'" Acceptance limit"
Sound Pressure level (dB) Frequency (Hz) (%) (%)
94 1000 2.8 3.0
114 1000 20 3.0

Uncertainty of measurement

Function Uncertainty Maxlimum—perrmtted
uncertainty of measurerment
Sound pressure level 0.10 dB 0.35 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 1.00 %
Note: [1] The deviated value is the absolube valule of the difference between the measured value

and the corresponding specified sound pressure level,
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was IEC 60942:2017 Class 2.
2. The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3 F-CAL-005 Ed.1
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Certificate of Calibration
Certificate Number © 8PR22010068-1 Page: 1 of 3

Customer

. Viridian Environmental Service Co., Lid.
149/119 Moo 2, Krung Non-Chong Thanom Rd., Mahasawat, Bang
Kruay, Nonthaburi 11130

Equipment Name Noise Dose Meter

Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

SOUNDTEK
ST-130

160500113

N/A

29 43T BT
50% T 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

07 Jan 2022
07 Jan 2022

07 Jan 2023

08 Jan 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivaient, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0



é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

) “‘lﬁ_‘%«//’,
Calibration Report -
Certificate Number : SPR22010068-1 Page : 2 of 3
- Reference Standards
| | | | |
Equipment Name | Model | Serial No. | Certificate No. | Due. Date |
{ [ [ I I
! Sound Leve! Calibrator SC-942 ! B014059 | EEL.BP.19/1063 | 15 Oct 2022 :
Traceability

This certification is traceable to the Internationail System of Unit maintained at :
TISTR - Thailard Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



'7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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- . i MENSIONAL MEASLREMENT
Result of Calibration o
: Certificate No. :  SPR22010068~1 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard VUG feading Error Uncertainty
Setting Fast Slow Fast Slow (+)
g4 84.0 94.0 0.0 0.0 0.15
114 114.3 114.3 0.3 0.3 0.15
Select C Unit : dB
Standard UUC Reading Erfor Uncertainty
Setting Fast Slow Fast Slow (£)
g4 94.0 94.0 0.0 0.0 0.15
114 114.3 114.3 0.8 0.3 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
84 94.0 84.0 0.0 0.0 0.15
114 114.2 114.2 0.2 0.2 0.15
Mote:

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- &nda of Certificate -

The result of calibration was found accurate as show on date and place of calibration only.

SP-FM-04-15 REV.0



Industrial Calibration Co., Ltd.

38/41 Moo. 3, Lum Luk Ka Road., Khu Khot Subdistrict,
Lam Luk Ka District, Phatum Thani 12130 Thaitand.
Tel : +66 (02) 991 0440

Fax 1 +66 (02) 531 6294 I’INDUW. CALIBRATION CO,LT[i.]
Email ! info@industrial.co.th The Measure of Quality |

CERTIFICATE No. .........CAL12022:21 | . ...  PAGE ....... ). OF covis B

Certificate of Calibration

Equipment : NOISE DOSIMETER
Manufacture : EXTECH

Model / Type : SL400

Serial No. : 210100146

ID No. : N/A

Customer : Pacific Laboratory Co,,Ltd.

14/5358 Moo.14 T.Bang Bua Thong A.Bang Bua Thong Nonthaburi 11110

Environment; 26 +/- 3°C (IN-HOUSE); 50 +/- 20%RH
Date Of Receipt : DECEMBER 15, 2021

Date Of Calibration : DECEMBER 16, 2021

Calibration By :
Approved By :

Date of Issue : DECEMBER 16, 2021
MEASUREMENT UNCERTAINTY :

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k = 2, WHICH EFFECTIVE DEGREE OF FREEDOM Veff > 100 CORRESPONDS A LEVEL OF

CONFIDENCE OF APPROXMATELY 95 %

This certificate may not be reproduced other than In full except with the prior written approval of industrial calibration laboratory.




Industrial Calibration Co., Ltd.

38/41 Moo. 3, Lum Luk Ka Road., Khu Khot Subdistrict,
Lam Luk Ka District, Phatum Thani 12130 Thailand.

Tel : +B86 (02) 991 0440
Fax ¢ +B6 (02) 531 6294
Email ¢ info@industrial.co.th

A
L CALIBRATION CO,TD.)
The Measure of Quality

CERTIFICATE NO.‘ -‘....‘&.‘...‘96!‘.1-‘-‘ia--.'z-'?-'i.'.'a.-.-aa-i.- PAGE ---id.?&-‘d-iii-‘ OF ii.dd.‘.‘étlt-‘i----‘-

Calibration Report

ORDER No. : 2008-472 RECEIVED DATE : DECEMBER 15, 2021 CALIBRATION DATE : DECEMBER 186, 2021
DESCRIPTION: MANUFACTURER:
NOISE DOSIMETER EXTECH
MODEL: SERIAL No. IDENTIFICATION No: MADE IN :
SL400 210100146 NIA N/A
CALIBRATION METHOD :
CALIBRATION WAS CONDUCTED USING IN-HOUSE METHOD BASED ON COMPARISON TECHNIQUE
BY USING SOUND LEVEL CALIBRATOR.
REFERENCE STANDARD :
DESCRIPTION : MODEL S/N No. CERTIFICATE No.
SOUND CALIBRATOR Ti-100 160100550 EEL. BP. 99/0263
TRACEABILITY:

THIS CERTIFICATION 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:
- NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOTY, NIST.




Industrial Calibration Co., Ltd.

38/41 Moo. 3, Lum Luk Ka Road., Khu Khot Subdistrict, dB bar

/A {\r

Lam Luk Ka District, Phatum Thani 12130 Thailand. R AA
Tel : +66 (02) 991 0440 .
e [INDUSTRIAL CALIBRATION COLTD)
Email :  info@industrial.co.th The Measure of Quality
GERTIFICATE ND-' .'..'..a..‘.‘%!?ﬂ%:?ln‘i-‘é--‘--.‘i-‘-‘id PAGE u‘u..-§.-a..-.... OF “.“.-;.-44..-5.-.-.5.-.-

Calibration Report

FUNCTION : SOUND LEVEL MEASUREMENT

RANGE: dBAat1kHz

RESOLUTION: 0.1dB

MODE: FAST
STANDARD SETTING UUC READING CORRECTION UNCERTAINTY
(dB) (dB) (dB) (dB)
94 94.0 0 0.23
HODE: SLOW
STANDARD SETTING UUC READING CORRECTION UNCERTAINTY
(dB) (dB) (dB) (dB)
9 94.0 0 0.20



Industrial Calibration Co., Ltd.

38/41 Moo. 3, Lum Luk Ka Road., Khu Khot Subdistrict, _d B_ bar
Lam Luk Ka District, Phatum Thani 12130 Thailand. ZON VA
/s ka
Tel s 466 (02) 991 0440 nills
Fax : +66 (02) 531 6294
Email 1 info@industrial.co.th
CERTIFICATE No. .......... CAL1202221 PAGE ... % ..oF....4% ...
Calibration Report
MODE: FAST
STANDARD SETTING UUC READING CORRECTION UNCERTAINTY
(dB) (dB) (dB) (@B)
114 114.0 0 0.23
MODE: SLOW
STANDARD SETTING UUC READING CORRECTION UNCERTAINTY
(dB) {dB) {dB) (dB)
114 114.0 0 0.20
REMARK : UUC* UNIT UNDER GALIBRATION
: WITHOUT ADJUSTMENT
- END OF CERTIFICATE —



@”9 METROLOGY SYSTEM ( THAILAND ) (‘0.,L’l‘l)
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""‘“‘ Certificate of Calibration
Certificate Number . SPR22010068-2 Page : 1 of 3

Customer i Viridian Environmental Service Co., Lid.

149/119 Moo 2, Krung Non-Chong Thanom Rd., Mahasawat, Bang

Kruay, Nonthaburi 11130

Equipment Name ' Noise Dose Meter
Manufacturer . SOUNDTEK
Model : 8T-130

Serial Number ¢ 1e0500111

ID. Number - ON/A

Environmental Conditions

Ambient Temperature : Z8eGT 390 Received Date 07 Jan 2022
Relative Humidity ©50% 15 9% Calibration Date : 07 Jan 2022
Location of Calibration : In-Lab Recommend Due Date . 07 Jan 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue t 08 Jan 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used o perform
this calibration are certified by to NIST or equivalent, National metrology institute, Naturai physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the resuits
include the uncertainties and the customer must determine if the results mests their needs.

All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thaiiand).

Calibrated by Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report o
Certificate Number : SPR22010068-2 Page : 2 of 3
Reference Standards
|_ 1 |
' Equipment Name Modet | Serial No. I Certificate No. | Due. Date |
| Sound Level Calibrator SC-942 __! B01405¢ | EEL.BP.19/1063 | 15 Oct2022 |

Traceability

e

TISTR -

This certification is traceable to the International System of Unit maintained at
Thailand institute of Scientific and Technological Research

SP-FM-04-15 rev.0



Result of Calibration

& vy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. : SPR22010088~2 Page : 30f 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
g4 92.8 92.6 -1.4 =14 0.15
114 11250 112.7 -1.3 -1.3 0.15
Select C Unit : dB
Standard UUC Reading Error Uncsrtainty
Setting Fast Slow Fast Slow (£)
94 92.6 az2.6 -1.4 =14 0.15
114 112.7 112.7 -1.3 “1.8 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 92.6 92.6 -1.4 1.4 0.15
114 112.7 112.7 -8 -1.3 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate —

SP-FM-04-15 REV.0
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APTITECH CALIBRATION CO.- LTD. SNEZ ol

50/40 Moo 5 T- Lat Sawai- A.Lamlukka. Pathumthai 32150

ANS Kaitonai Acereditnfion Bosed

Tel. +bb 2103-6290 Fax. +bh 2103-L25])

— S A C C RE D ITESS
Email- sales@daptitech-cal.com v/ /‘:\:\ N B 150, EC:A 701255 A
)”’r;,',‘1 s CALIBAATION AND
OIMENSIONAL MEASUREMENT
ACDM-2004

CERTIFICATE OF CALIBRATION

Certificate Number : SC220109

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Noise Dose Meter W/O Number : 8C220109
Manufacturer : Soundtek Calibration Location : Laboratory
Model 1 ST-130 Ambient Temperature ;222 2°C
Serial Number : 220100162 Ambient Humidity : 55+ 15 %RH
ID. Number e Received Date : 24-Feb-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
are certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01755V20 NIMT 23-Apr-22

Authority of Calibration

Calibration Date : 24-Feb-2022
Issued Date :
Calibrated By :

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD

e S

- Pagetoi2 FM-7.8-01-001(R00, 04/09/19)




APTITECH

APTITECH CALIBRATION CO. 4
50/40 Moo 5 T- Lat Sawai~ A.Lamlukka- Pathumthai 12
Tel. +bk 2303-L290 Fax- +kbk 2303=-L2%91

Email. salesdaptitech-cal.com

G N
MM

CALIBRATION REPORT

Certificate Number : SC220109

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use
Results of Calibration

Good
Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
A 30-140 dB 93.9 dB 93.9 dB 0.0 dB 0.60 dB
113.9 dB 113.8 dB -0.1 dB 060 dB
C 30-140 dB 93.9 dB 93.9 dB 0.0 dB 0.60 dB
1139 dB 1139 dB 0.0 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
A 30-140dB 93.9 dB 939 dB 0.0 dB 0.60 dB
113.9 dB 113.9 dB 00 dB 0.60 dB
e 30-140 dB 939 dB 939 dB 0.0 dB 0.60 dB
1139 dB 113.8 dB -0.1 dB 0.60 dB

--- End of Certificate ---

g g1

FM-7.8-01-001 (R0, 04/09/19)

o



APTITECH CALIBRATION CO.s LTD. 077 ANAB

50/40 Moo 5 T Lat Sawai- A.Lamlukka- Pathumthai 12150 ?! = A R e e
Tel. +bb 2103~k290 Fax. +bb 2103-k29) T~ Be. A CCRE DTS
Email. sales@aptitech~-cal.com o,.’_/,,xj\\}‘ 5 ISGMECT7025"
TR SALIBRATION AND
DIMENSIONAL MEASUREMENT
ACDM-2008

CERTIFICATE OF CALIBRATION

Certificate Number : SC220101

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Noise Dose Meter W/0O Number 1 8C220101
Manufacturer : Soundtek Calibration Location : Laboratory
Model : ST-130 Ambient Temperature B2 5 55 0 Rl
Serial Number : 220100154 Ambient Humidity : 55+ 15 %RH
ID. Number g = Received Date : 24-Feb-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
are certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units

(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003),

The reported expanded uncertainty of measurement is staited as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration

Calibration Date : 24-Feb-2022
Issued Date : - -
Calibrated By :

7

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
zreproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO.. LTD.

Page 1 f 2

FM-7.8-01-001(R0O0, 04/09/19)



APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawai+ A-Lamlukka. Pathumthai 1215
Tel. +bk 2103-b290 Fax- +bk 2103-L291
Email. salesdaptitech-cal-com

APTITECH

CALIBRATION REPORT

Certificate Number : SC220101

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house ecalibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration : Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
A 30-140 dB 939 dB 942 dB 0.3 dB 0.60 dB
113.9 dB 1142 dB 0.3 dB 0.60 dB
¢ 30-140 dB 93.9 dB 942 dB 0.3 dB 0.60 dB
113.9 dB 114.3 dB 0.4 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
A 30-140 dB 93.9 dB 94.2 dB 0.3 dB 0.60 dB
1139 dB 1142 dB 0.3 dB 0.60 dB
C 30-140 dB 93.9 dB 94.2 dB 0.3 dB 0.60 dB
113.9 dB 114.2 dB 0.3 dB 0.60 dB

--- End of Certificate ---

FM-7.8-01-001 (R0O, 04/09/19)




APTITECH CALIBRATION CO.~ LTD.

50/40 Moo 5 T. Lat Sawai+ A.Lamlukka- Pathumthai 12150

ANSEMatianal Accreditetion Bard
Tel. +bb 2303~6290 Fax.+bbk 2103-E291 ACCRE n-;., - Dﬂ
Email. sales@laptitech-cal.com = ISONECATDZS 4

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM=2908
CERTIFICATE OF CALIBRATION
Certificate Number : SC220158
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong, Nonthaburi 11110
Description : Sound Level Meter W/0O Number : SC220158
Manufacturer : ACO Calibrationn Location : Laboratory
Model 1 6236 Ambient Temperature L & B o
Serial Number 1 222132 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 14-Mar-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025;2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration

Approved Signatory Calibration Date : 15-Mar-2022

Issued Date : 17-Mar-

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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APTITECH CALIBRATION CO-~ LTD.

50/40 Moo 5 T.Lat Sawai~ A.Lamlukka+ Pathumthai 32150
Tel. +bk 2103-b290 Fax. +kk 2103-L291

ADTITECH Email- salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC220158

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration

procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration ¢ Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value uuc Reading UUC Error (*) Uncertainty
A 30-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
c 30-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
A 30-140 dB 193.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
C 30-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
--- End of Certificate ---

FM-7.8-01-001 (ROO, 04/09/19)
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CERTIFICATE OF CALIBRATICN
Certificate Number : SC220050
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110
Description : Sound Level Meter W/O Number : SC220050
Manufacturer : ACO Calibration Location : Laboratory
Model 1 6236 Ambient Temperature : 22ER R0
Serial Number : 222046 Ambient Humidity : 55+ 15 %RH
ID. Number £ - Received Date : 13-Jan-22

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration

Approved Signatory N Calibration Date : 15-Jdan-2022
Issued Date :

Calibrated By :

7

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD,
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CALIBRATION REPORT

Certificate Number : 8C220050
Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
LA 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (1) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 060 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0,60 dB

--- End of Certificate ---
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Certificate Number : SC220173
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W /0O Number : 8C220173
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature ; 22 E200
Serial Number 2 222174 Ambient Humidity : 55115 %RH
ID. Number D - Received Date : 14-Mar-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
QT TTnif

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22
Authority of Calibration
Approved Signatory ' Calibration Date : 16-Mar-2022

§ Issued Date : 18-Mar-2022

Calibrated By :

7

Calibration certificates witheut.signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in'full, without the specific written approval by APTITECH CALIBRATION CO., LTD.

FM-7.8-01-001{R00, 04/08/19)




APTITECH CALIBRATION CO- - LTD‘
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CALIBRATION REPORT

Certificate Number : SC220173

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Siow Mode)

Function UUC Range Standard Value | UUC Reading UUC Error {#) Uncertainty
A 30-140 dB 939 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 1139 dB 0.0 dB 0.60 dB
(o 30-140 dB 93.9 dB 939 dB 0.0 dB 0.60 dB
1139 dB 1139 dB 0.0 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
A 30-140 dB 939 dB 63.8 dB -0.1 dB 0.60 dB
1139 dB 1139 dB 0.0 dB 0.60 dB
(o} 30-140 dB 93.9 dB 93.9 dB 0.0 dB 0.60 dB
113.9 dB 1139 dB 0.0 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION
Certificate Number : SC220040
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110
Description : Sound Level Meter W/O Number : 5C220040
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature : B3 Lo
Serial Number 1 222019 Ambient Humidity : 55+ 15 %RH
ID. Number P - Received Date : 03-Jan-22

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable, They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration

Approved Signatory Calibration Date : 05-Jan-2022

Issued Date : B =
Calibrated By :

@

Calibration certificates without signatures are not valid. This certificate apphed to only the item identified and shall not be
reproduced other than in full, witheut the specific written approval by APTITECH CALIBRATION CO., LTD,

Page 10f 2 ' FM-7.8-01-001(R00, 04/09/19)
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CALIBRATION REPORT

Certificate Number : SC220040

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use . Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error {*) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
--- End of Certificate ---
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APTITECH

CERTIFICATE OF CALIBRATION

Certificate Number : SC220168

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W /O Number : SC220168
Manufacturer : ACO Calibration Location : Laboratory
Model 1 6236 Ambient Temperature y 224270
Serial Number . 222169 Ambient Humidity : 55+ 15 %RH
ID. Number D - Received Date : 14-Mar-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
QT TInif

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration
Approved Signatory Calibration Date : 16-Mar-2022

Issued Date : -Mar-
Calibrated By :

@

Calibration certificates-without:signatures are not valid. This certificate applied to only the item identified and shall not be
repreduced other than'in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.
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APTITECH

CALIBRATION REPORT
Certificate Number : SC220168
Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration : Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
A 30-140 dB 93.9 dB 93.8 dB -0.1 dB 060 dB
1139 dB 113.7 dB -0.2 dB 0.60 dB
¢ 30-140 dB 93.9 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Furnction UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB
C 30-140 dB 939 dB 93.7 dB -0.2 dB 0.60 dB
1139 dB 113.7 dB -0.2 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION
Certificate Number : SC220047
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W/O Number : 8C220047
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature :2222°%C
Serial Number 1 222043 Ambient Humidity ¢ 55%15%RH
ID. Number i Received Date : 13-Jan-22

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator ‘141011576 017558V20 NIMT 23-Apr-22

.

Authority of Calibration
Approved Signatory Calibration Date : 15-Jan-2022

Issued Date : 22-Jan-2022
Calibrated By :

7

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written appreval by APTITECH CALIBRATION CO,, LTD.

Page 10of2 FM-7.8-01-001 (ROO, 04/09/19)
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CALIBRATION REPORT

Certificate Number : SC220047
Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration ¢ Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
--- End of Certificate ---

* FM-7.8-01-001 (R00, 04/09719)



CERTIFICATE OF CALIBRATION

Certificate Number : SC220039

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

APTITECH CALIBRATION CO-+5 LTD. -;:l\_i’/i,-?:
50/40 Moo 5 T- Lat Sawai+ A.Lamlukka~ Pathumthai 12150 = Sleaws—piryi-
Tel. +bk 2103-b290 Fax. +bb 2103-L291 jf&%féﬁgﬁ‘
Email.salesidaptitech-cal.com A T.

ANEIRatioeal Ac r{edfl'wﬂq;a; d

ACCREDI T g

- ISONECTOZE 3

CALIBRATION AND

DIMENSIONAL MEASUREMENT
A CTINE-2906

Description : Sound Level Meter W/O Number : 8C220039
Manufacturer . ACO Calibration Location : Laboratory
Model . 6236 Ambient Temperature  2212°C
Serial Number . 222018 Ambient Humidity : 55+ 15 %RH
ID. Number - Received Date : 03-Jdan-22

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
are certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units

(ST TTnitd

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with

the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This

result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability
Sound Level Calibrator 141011576 01758V20 NIMT

Due Date
23-Apr-22

Authority of Calibration

Approved Signatory ~

@

Calibration Date : 05-Jan-2022
Issued Date : 12-Jan-2022

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and
shall not be reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO.,

Page 102
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APTITECH

CALIBRATION REPORT

Certificate Number : SC220039

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration Without any adjustment
Sound Level Measurement (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error (£} Uncertainty
LA 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 060 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (t} Uncertainty
LA 40-130dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 1139 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB

--- End of Certificate ---
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’ Certificate Number : SC220035
Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110
Description : Sound Level Meter W /O Number : 8C220035
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature : 224350
Serial Number : 222014 Ambient Humidity : 55+ 15 %RH
ID. Number P = Received Date : 03-Jan-22

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
are certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units

IST TInith

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage facter k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and vlace of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability
Sound Level Calibrator 141011576 01758V20 NIMT

Due Date
23-Apr-22

Authority of Calibration

Approved Signatory Calibration Date : 05-Jan-2022

Calibrated By :

Issued Date : 12-Jan-2022

Calibration certificates without signatures are not valid. This certificate applied to only the item identified and
shall not be reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO.,

Page 1 of 2
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APTITECH

CALIBRATION REPORT

Certificate Number : SC220035

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration : Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 1139 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 1140 dB 0.13 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 114.0 dB 0.13 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC220175

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W/O Number : 8C220175
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature 1 B B
Serial Number : 222176 Ambient Humidity : 55+ 15 %RH
ID. Number :o- Received Date : 14-Mar-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(QT TTnif)

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and vlace of calibration onlv.

Standard Equipments

Description Serial No, Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration

Approved Signatory _ Calibration Date : 16-Mar-2022
Issued Date : 18-Mar-2022
Calibrated By :

Calibration certificates without-signatures are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.

FM-7.8-01-001(R00, 04/09/18)
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APTITECH

CALIBRATION REPORT

Certificate Number ; SC220175

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Good
Without any adjustment

Appearance and function of use
Results of Calibration

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
A 30-140 dB 93.9 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 113.9 dB 0.0 dB 0.60 dB
C 30-140 dB 93.9 dB 93.8 dB -0.1 dB 0.60 dB
1139 dB 113.9 dB 0.0 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
A 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
1139 dB 113.9 dB 0.0 dB 0.60 dB
c 30-140 dB 93.9 dB 93.7 dB -0.2 dB 0.60 dB
1139 dB 113.9 dB 0.0 dB 0.60 dB
--- End of Certificate ---
= "_ ity ; 5 vT‘&‘_cé,",.“',::—y—'-“ar " 1;&",‘_‘?{3‘?’ ;‘

FM-7.8-01-001 (R00, 04/09/19)
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CERTIFICATE OF CALIBRATION

Certificate Number : SC220170

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W/O Number : SC220170
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature 1 224270
Serial Number 1 222171 Ambient Humidity : 55+ 15 %RH
ID. Number 5 = Received Date : 14-Mar-2022

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(QT TTnitl

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 01758V20 NIMT 23-Apr-22

Authority of Calibration

Calibration Date : 16-Mar-2022

Issued Date : 18-Mar-
Calibrated By :

Approved Signatory

@

Calibration certificates without-signatuses are not valid. This certificate applied to only the item identified and shall not be
reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.

- Pagetol2 RS s FM-7.8-01-001(R0D, 04/08r19}
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APTITECH

CALIBRATION REPORT

Certificate Number : 8C220170

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use ¢ Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
A 30-140 dB 939 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB
o 30-140 dB 93.9 dB 93.8 dB -0.1 dB 0.60 dB
1139 dB 113.7 dB -0.2 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
A 30-140 dB 93.9 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 113.8 dB -0.1 dB 0.60 dB
G 30-140 dB 939 dB 93.8 dB -0.1 dB 0.60 dB
113.9 dB 113.7 dB -0.2 dB 0.60 dB

--- End of Certificate ---




P‘ I PACIFIC
LABORATORY CO., LTD

Pacific Laboratory Co., Ltd.

14/5358 Moo 14 Tambaol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel. : 0-2045-2446-7 Fax. : 0-2045-3991

Sound Level Meter Calibration Report

Equipment

Manufacturer
Model/Type
Serial No.
Custormer Name

Sound Calibrator
TENMARS
TM-100
190301469

uium 1od Weda (veuaud) $1im

Calibrate No.
Calibrate Date

SLM 169/2565
June 17, 2022

Item Instrument Manufacturer Model Serial No. Before After Inspection
Adjust Adjust Result

1, Sound Level Meter ACO Co., Ltd. 6226 200040 93.6 94.0 Pass
IIIIIIIIIIIIIII | 114.2 114.0 Pass
| 2 Sound Level Meter ! ACO Co., Ltd. 6226 170091 94.4 94.0 Pass
114.5 114.0 Pass
3, Sound Level Meter ACO Co., Ltd. 6226 180047 94.1 94.0 Pass
113.8 114.0 Pass
4, Sound Level Meter ACO Co., Ltd. 6226 200032 93.9 94.0 Pass

113.6 114.0 Pass 1
5. Sound Level Meter ACO Co., Ltd. 6226 170108 94.3 94.0 Pass
1139 114.0 Pass

|
.

Approved By
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales{@envi-ees.com
Certificate No. :E22-01001
Page :lofé

CERTIFICATE OF CALIBRATION

Customer ¢ Pacific Laboratory Co., Ltd,
Add 14/5358 Moo 14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong,
i Nonthaburi 11110
Description of Equipment  :  Console meter
Manufacturer 1 Apex Instrument
Model Number . XC-572-0V
Serial Number ¢ 1306033
ID./Control No. i.
Environment Conditions +  Temperature 25£2)°C
Humidity {50+ 15)% RH
Cal. Date 1 06/01/2022
Issue Date 060172022
bration Method or Calib sed
US EPA Method {Linited Stat Environmental Protection Agency)
This certificate is traceable 1o national standard, which realize the units of ng 1o the | ional System of Units (I15).
Result of Calibration
This certi may niet be repraduced other than in full except with prior Written approval of the Techmical Manager, Envi Equi
Service Company Limited,
‘These reported insies of ang ded by & nge factor of k=2 providing a 95% confidence level 3

e - "

Technical Manger

WHITY - S G s

EES

Certificate No. :E22-01001
Page : 2o0f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

S5-POINT METRIC UNIT
: ; |
Sy "Cafz Date | Time | 06012022 | '030 S Temp | 293 _!_K !
| oonsole Sertal | 1306033 E“fib“ﬁ‘“r'% E22-01001 StdPress 760 | mmHg
__' DG_MM Sspr | | geomette 6124 |mmHz| | K 038 |
| DGMSerial | 0453603 e eatiea 0.999 Console Leak Check | PASS
) r s . B
—
RunTime | Metering Console Calibration Meter _l
| gﬂcnh; | Volume | Volume g:::: 2::: Yolume | Volume g:::: 2::;‘
Eiapsed | DH | Initial | Final | Initiel | Final | Initial | Final | Tnitial | Final
Q) {Pr) (Vi) (Ving) (i) (tar) (Vwi) (Vwf) (twi) (twr)
min | om0 | m oc oC e m | e | o
1233 | 130 | 1336648 | 1336788 | 26 26 | 5291720 | 8305030 26 | 26
1250 130 | 1336788 | 1336028 | 26 26 | 53.05030 | 5318486 | 26 2
865 | 260 | 1336935 | 1337078 | 27 27 | saaos2 | 5332866 | 26 | 26
T s 260 | 1337.078 | 1337018 | 27 27 | s332566 | 5346514 | 26 | 26
| 102 | s00 | 1337224 | 1337504 | 29 29 | 5347304 | 5374824 | 26 %
0S| 400 | 1337504 | 1331784 | 29 | 20 | sa7amed | seousa | 26 | 26 |
1040 | 700 | 1337791 | 1338071 | 29 29 | 5402794 | 5430046 | 26 2
1040 700 | 1338071 | 1338381 | 30 30 | 5430046 | 5457250 | 23 2
| 907 | 900 | 1338358 | 1338638 | 30 | 30 | 5a57008 | s4sst02| 25 | 25 |
| oas | o0 | 1338.638 | 1338918 | 30 30 |s4ssiz | ssaz2za |  2s 254|
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EES

Certificate Na. :E22-01001
Page : 30of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Standardized Data Dry Gas Meter

| Catibration Factor | _Flowrate |
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m’x/min Variation
(Vo) | (Qucas) | (Via) | (@ia) | (V) (AY) | (Qusigeom) (AHg) (AHg)
| m' - m/min m | m'min m?/min mmH0 |
0.138 (XL 130 0.011 0.948 -0.017 0.011 51.572 2.780
0,138 0.011 0.132 0.011 0.959 -0.006 0.011 SL.770 2.978 B
0.138 0.016 0.134 0.016 0,974 0.009 0016 48.063 -0.729
0.138 0.016 0.134 0.016 0.971 (I.lk_}’f 016 47.575 -1.217
0.276 | 0.020 0.269 0.019 0.975 U.l}il']- 0.019 49.145 0.353
0.276 | 0.020 0.268 0.019 0.971 0,006 0019 49111 | - 0318
0277 | 0.027 | 0267 | 0.026 | 0966 | 0.001 0.026 47564 | 228
0.278 | 0.027 | 0.268 0.026 0.964 -0.001 - 0.026 47,572 -1.220
0.278 | 0.030 0.268 10.029 0.962 -0.003 0.029 47.735 -1.057
0.278 | 0.030 0.267 0.029 0.959 -0.006 0.029 47.815 -0.978
0965 | Y Averase | 48,792 AE:{r;E;;g_,

Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.
For AHg, orifice pressure differential that equates to 0.75 cfim (0.0212 m*/min) at standard temperature and
P i ptable tok of individual values from the average is 0.2 inches (5. Imm) 120,

sulae SninLurauaiza

EES

Certificate No.: E22-01001

Page : 4of§
Calibration Date: ~ 6-1-2022 Calibration Referenice No: ~ E22-01001
Meter Gamma vs Flowrate
0.9%0 -
{
! » -
0.980 N A 21

oy I N e

3 o0om —097 9N S s—

i | | |~ Gammav

%‘ / 0.965 R 2 ‘M.E!x Allow Y

B _ | / ; Min Allow Y

= 0960 — [ e— 2 RS

r'l.’l.
/
0,953
| 0950 - - !
I
| 0.940 — —
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m*/min)
Console Serial: 1306033 Console Model: XC-572-0]
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Certificate No. :E22-01001

Page . 50f6
Calibration Date: 6-1-2022 Calibration Reference No: E22-01001
Meter Pressure vs Flowrate
0.040 oo e e
|
0035 | — S '
I
3 i I
g B e T 0029
EE oo U026, —
E
= [
8
L e
[ .
11
0.000 : — ! i i
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DGM Orifice AH (mm H2O) |

|
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|

Console Serfal: 1306033 Console Model; XC-5712-0V

[T B TR N e A

EES

THERMOCOUPLES SYSTEM CALIBRATION

Certificate No. :E22-01001
Page : iof 6

| Console Model Number XC-$72-0V Date | Time 06/01/2022 | 01:00 PM |
Console Serial Number 1306033 Calibration Reference No. £22-01001
DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00003603 | Serial Number 183169105
Meter Box Model Number | JENCO 765 KF N
Meter Box Serial Number JC 13335 N
Caonsole Thermocouple Simulator
ok Fand Meter Box Ch | Temp Reading ("C)
test point -18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 10380
Stack -160 | 260 | 390 | 950 | 1500 | 262.0 | 373.0 | 4840 | 5950 | 818.0 | 10400
Avx 160 | 260 | 300 | 950 | 1510
m T 1
Filter 160 | 260 | 300 | 9s0 | 1500 —
Oven 2 | e = |
 Exit no | o | | | 1
Tolerance Range
Stack + 150%  Absolute Meter £ 30°C
Probe £ 30°C Exit £+ 20°C
Filter + 30°C
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Envi Equipment Service Co., Ltd.
110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110

L] Y Tl e

EES

Certificate No, :E22-01002

Tel. 098 362 9152, 089 478 78385 Page :20f2
E-mail: sales@envi-ees.com
Centifi No. :E22-01
i s CALIBRATION RESULTS
Page :l of2
CERT]FICATE OF CALIBRATION Sampling System Equipment Information Calibration Condition
. Nozzle Model NS SET Date 5 January 2022
Customer Pacific Laboratory Co., Ltd. Mozzle Mumber - Barometric Pressure 758.99 mm Hg
- 14/5358 Moo 14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong, Nozzle Type Stainless Steel Calibration Device Vernier, 0-150 mm
R Nonthaburi 11110 Method Reference US. EPA Method
Description of Equipment Nozzle ) o
Nozzle Diameter ) Different (D1+DZ+D3)/3
Manufacturer Apex Instrument . 'i)l B D2 D3 AD
Maodel Number NS SET | o me | mm
378 3.88 385 | 0.051
Serial Number e 5.35 534 5.34 0.006
ID./Control No, | 688 | 68t | 686 0.036
| 844 | 835 | 845 | 0006
Environment Conditions Temperature (2522)"C LIS | 1018 10.17 0.006
Humidity (50 15)% RH 1164 | 164 | 1164 0.000
13.30 £3.20 13.30 0.000
Cal. Date 05/01/2022
Issue Date 0510112022 Bemarly:
D1.D2,D3 =  There diffe nozzle di mm; di must be within 0.025 mm
Calibration Method or Calibration Procedure Used 4D = Maximum difference between any two diameters, must be < 0,100 mm
Davg = (Dy+D:+Dy)i3
US EPA Methed {LUinited State Environmental Protection Agency)
This certificaie ts tracesble 1o nattonal standard, which realize the units of fing to Lhe b Syatem of Units (1S)
T
Besnit of Calibrasion D2 , D3
“This cerificate may not be reproduced otber tan in fill except with prior Written spproval of \he Technical Menager, Envi N
Service Company Limited, \ >(
These reported inties of" ¢ expunded by a uge factor of k=2, providing a 95% confidence levet * / \
D1

Calibrated by Approved by

Technical Manger
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Envi Equipment Service Co., Ltd.

1107254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Monthaburi 11110

Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No. :E22-01003
Page :10f3

CERTIFICATE OF CALIBRATION

Customer Pacific Laboratory Co., Lid.

Address 14/5358 M‘on 14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Description of Equipment Standard Probe Method 5

Manufacturer Apex Instrument

Model Number PS-4HV

Serial Number

ID./Control No. -

Envi t Conditi Temp (25+2)°C
Humidity (50 +15) % RH

Cal. Date 05/01/2022

Issue Date 05/01/2022

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Proteetion Ageney)

This certiffcate is traceable 10 national standard, which realize the units of ding tar the | System of Lindts (15).

Result of Calibration

Thi ilicnte may not be i other than in full except with prior Writlen approval of the Technical Manager, Envi Equ

Service Company Limited, |
These reported inties of" are e dbya e faclor of k=2, providing a 95% cunfidence level !

Calibrated by

Approved by

sl de3uiurauod.a

EES

Certificate No, : E22-01003

Page ; 20f3
CALIBRATION RESULTS
S-Type Geometric Pitot Tube Calibration
Sampling System Equipment Information Calibration Condition
Probe Model : PS-4HV ) Date . 3 January 2022
Probe Number 2 w - Barometric Pressure 758.99 mm He
Pitot Number : - Digital Caliper P CD6"ASX
Pitot Tube Type : S-type Serial number * o AlS008059
| s b Pitot tube/Probe: # PS-4HV
: Parameter Value | Allowable Range | Check
Assembly level? Yes Yes Pass
| e Ports Damage? No No Pa;
I ESeE i L — " E M o
el a -10"<@l<+10° | Pass
. ' @2 Lo 10°<a2<+10° | Pass
| Ay 81 0 5°<Bl<+5° | Pass
| Moo § \ __4, | 2 0 S*<B2<+5° | Pass
iy ] S g
‘ ' i ¥ 0 N/A -
| : 0 0 N/A .
| L —
!

0375 188 " ko 375 Pass

0.904 21Dt =A<3Dt Pass

1.205 1.05<Pa/De< 15 | Pass
0045 Z <.115" Pass

08 | W< 0" | Pass |

Remark:
1 certified that probe model: PS-4HV meets or exceeds all specifications, eriteria and/or applicable deslglt and iy
hereby assigned a pitot tube certification factor of 0.84. See 40 CFR Pt. 60, App. A, EPA Method 2.
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EES

THERMOCOUPLES SYSTEM CALIBRATION

Certificate No. : E22-01003
Page : 3of3

Probe Model Number PS-HV Date | Time 05012022 | 04:00 PM
Probe Serial Num ber - Calibration Reference No. E22-01003
Meter Box Model Number JENCO 765 KF Reference Thermometer DIGICON
Meter Box Serial Number 1C 13335 Serial Number 183169105

Ther phe of Standard Probe method § = length 4 foot
Set Point Reference Th Probe Ther ph Difference
100 100.0 98.0 0.54
| 250 | 250.0 247.0 0.57
— 1
300 300.0 298.0 | 0.35
| 350 350.0 390 0.16




@
esl TEST REPORT FOR FLUE GAS ANALYZER

Customer Name PACIFIC LABORATORY CO.,LTD.
Brand TESTO

Model Testo 310

Serial No. 42847340

Tested on 27-Aug-21

LCD Display PASS

Lamp LEDS PASS

Overall Result PASS

Standard gas Mixed : Cylinder No.EB0126329 Expried Date Dec 19, 2022

Calibration Results

Gas Applied Range Reading Calibrated To Result
Zero Air % 02 21 21 PASS
Zero Air PPM CO 0 0 PASS

Gas Applied Range Reading Calibrated To Result
18% Vol Oxygen % 02 18.4 18.0 PASS
101 PPM CO PPM CO L9 101 PASS

Calibrated by : Approved by :

www.esithailand.com / E-mail : info@esithailand.com




SPC Calibration Center S%RT

Part of DKSH Group
N \‘w' ”
‘;s \_/ "’— - . - L
i Certificate of Calibration
"z, I/ﬁ\:‘\‘ =
NSCTISI-TIS 17025
Callbratian 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06210315
Model: DR3800 Issued Date: 13 July 2021
Serial No. (or ID.): 2076219 Job No.: KSPR2109642
Manufacturer: HACH Page: 1 of 2
Condition: New
Customer: PACIFIC LABORATORY CO.,LTD.
14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110
Environment Condition: Temperature 23 °C £ 2 °c
Humidity 50 %RH * 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr, Atachai Ngamchanat
Calibration Date: 13 July 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 87146 and 87152
The standard for Photometric Certificate No. 87220

SERT

1350 10afS i driia
SPC RT Co., Lad,

'erson in charge Authorized signatory

This certificate is Issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidance of approximately 95%. It Is determined in accordance with the Guide to Exprassion of Uncertainty in Measurement (GUM).

These results may be affected by deviations from spacified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.

vl 1ol o R dide

SPC BT CO., LTD.

m%1 00003 1194 wmhmumn 57 nwsnﬁn 10141 w9319 WEWTEIL NTUMHEMTURT 10260

Branch 00003 1194 Sof Wach 57, Sukhumv!t 101/1 Rood, Bangehak, Phrakhonong, Bengkek 10260 Thaliong

Tal: 0 2185 4333 Ext. 33003308 Fox: 0 3185 4528 Emal: Info.spec@spo-rt.com Webstte: www.ape-t.cam SPCC-FM-C06-12: 23 Nov 2020




Business Lnit

SPC Calibration Center

C

Part of DKSH Group
Certificate No.: C06210315 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty-
418.40 418 0.40 0.59
537.00 536 1.00 0.59
638.00 637 1.00 0.59
747.61 747 0.61 0.59
807.04 807 0.04 0.59
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.587 0.0020 0.0045
420 nm
0.7616 0.759 0.0026 0.0045
1.0263 1.026 0.0003 0.0045
0.0000 0.000 0.0000 0.0045
0.5787 0.576 0.0027 0.0045
440 nm
0.7442 0.741 0.0032 0.0045
1.0039 1.003 0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5292 0.529 0.0002 0.0045
465 nm
0.6865 0.686 0.0005 0.0045
0.9534 0.956 -0.0026 0.0045
0.0000 0.000 0.0000 0.0045
0.5468 0.546 0.0008 0.0045
546.1 nm
0.6957 0.694 0.0017 0.0045
0.9991 1.000 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5851 0.587 -0.0019 0.0045
580 nm
0.7238 0.721 0.0028 0.0045
1.0957 1.023 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5692 0.567 0.0022 0.0045
635 nm
0.6914 0.689 0.0024 0.0045
1.0881 1.087 0.0011 0.0045
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Analyzer Performance Test

Calibrated Date: 21 July 2021

Instruments Information

Analyzer Type: CO Analyzer

Manufacturer Thermo Environmental

Model: 48C SIN: 0528012677
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5547 PPM
S/N: 705 802 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027
Expire Date: 28 Oct. 2027
Environment: Temperature__255 °C Humidity:__ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PFM) (PPM)
Before| 0.0 | 02 0.2 45.0 44.2 -1.7
After| 0.0 00 0.0 45.0 45,0 0.0
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"RECALIBRATION

TISCH
l ‘ August 16, 2027

Environmental

Cortioats of Cooltbiotion

Calibration Certification Information
Cal. Date:  August 16, 2021 Rootsmeter S/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 750.8 mm Hg
Calibration Model #:  TE-5025A Calibrator $/N: 710725
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) {m3) {m3} {min) {mm Hg) (in H20)

1 1 2 5 § 1.3820 3.2 2.00

2 3 4 1 0.9810 6.4 4.00

3 L] 6 1 0.8740 8.0 5.00

4 T 8 1 0.8340 3.8 5.50

5 9 10 1 0.6910 12.7 8.00

Data Tabulation

Vstd Qstd \/AH( 752?5 )( Ts' Et!d ) Qa AH( Ta/ Pa)
(m3) {x-axis) (y-axis) Va (x-axis) {y-axis)
0.9904 0.7166 14104 0.9957 0.7205 0.8880
0.9861 1.0052 1.9946 0.9915 1.0107 1.2558
0.9840 1.1259 2.2300 0.9893 1.1320 1.4040
0.9829 1.1786 2.3389 0.9883 1.1850 1.4725
0.8778 1.4150 2.8208 0.9831 1.4227 1.77598
m= 2.01649 ms= 1.26269
QSTD = -0.03554 QA b= -0.02237
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol{{Pa-AP)/Pstd){Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= um(( aw(%f?—)(—‘;%))-b) Qa= 1/m(( AH(Ta{Pa))-b)

Standard Conditions
Tstd: 298.15 ok RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue ~ TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009



