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(@) @mmwﬁwmamamw

(n) A% (Turbidity) fosdiATlaiiu & 1By
(v) @Us7ny) (Apparent color) fiaslimliiu ¢ wnanfAtulauean
(A) AadunsaLasae (pH) AosliAnegszning v.¢ - <.&
(o) AU TNEYLATTV Y
() vosudsazaneniwian (Total dissolved solids) ¢asfialaiiu ¢oo fafnsusedng
(@) AUNTEANe (Hardness as CaCOs) fiasiiAa1liliiy moo Aadnsumneans
(n) Fawls (Sulfate) spsllAlliiu beo Naaniusodng
() Aaalsa (Chloride) AawlAliiiu beo Tadnsusiedns
@) lumsn (Nitrate as NO5) Aasia1laliiu o Jadnsudaans
@) Tulwsn (Nitrite as NO,) dosdlAlifiu e ladnsusodns
(%) Wlgeelss (Fluoride) AasdiAliiu o.o fladinSusiedns
(o) At mdlangmiindaly
(n) wdan (ron) fiesfiATlitiu o.m Nadnsusredns
(2) wnenlla (Manganese) fioslAliAY o.m Jadnsusedns
() N9 (Copper) AtiAliiiiu o Hadniunodng
() daned (Zinc) sasdiAlifiu o Tadnsusedng
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(n) nzia (Lead) dodia il o.oe Sadnsunadng
(@) Tasillensau (Total chromium) desdiAliiiu o.o¢ Haansunedns
(@) waney (Cadmium) AasiAlaiiy o.oom Jaansuneans
() a311Y (Arsenic) fiasilAlsliiu o.oe HadinTusedng
@) Usen (Mercury) fosiAlsiiiy o.ooe Nadnsurneans
(&) A wivauuaiide
(n) Imanlasunuaiiise (Total coliforms bacteria) #89RTIAUNUAD @00 NAAANT
Y30RaIlAN < 0.0 BUNLDUID eoo Naaans
(@) 8lala (Escherichia coll) ApswmTalinume eoo Nadans vsensdan < o.o UMDY
79 @oo Nadans
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MERHELE 280 ANINTFIY BhATIEN
AUNIEAIN
AU (Turbidity) Luily laiiu & Nephelometry
dUsng) (Apparent color) unanfunlauean Ly @@ | Spectrophotometric-single-wavelength,
visual comparison method
Anudunsanazas (pH) - o.¢ - =& | Electrometric method
Fruiadivialy
vesudeazanetiianun Tadnusednsg lailfiu €oo | TDS dried at e=o M LwALTE,
(Total dissolved solids) Gravimetric, Electrometric method
AUNTZH (Hardness) fadnusedng 14llAiu moo | EDTA titrimetric
(as CaCOs)
Fawn (Sulfate) HadnTurodng l4lAiu b&o | Turbidimetry, ion chromatography
Aaalsa (Chloride) HadnTurodng l4lfiu b&o | Argentometry, ion chromatography
lumsn (Nitrate) Hadniurodng laliu o | Cadmium reduction, ion chromatography,
(as NO3) spectrophotometry
Tulss9 (Nitrite) Hadniurodng A o Cadmium reduction, ion chromatography,
(as NOy) spectrophotometry
waoalsn (Fluoride) Haan3usoans lilAu 0.9 | fon chromatography, SPADNS colorimetric
method, ion-selective electrode
auall (avigwiin)
wan (Iron) Haan3usnoans lilAU o.n | AAS (flame), ICP, spectrophotometry
wusna (Manganese) Haan3usnoans lilAU o.n | AAS (flame), ICP, spectrophotometry
noakag (Copper) Hadnusedng Lilfu @ AAS (flame), ICP, spectrophotometry
fangd (Zinc) Haan3usnoans TaitAY o AAS (flame), ICP, spectrophotometry
Fruadl Tanzuindiduie)
nei (Lead) Haan3usnoans lailAU o0.0@ | AAS (graphite furnace), ICP
Ipslessan (Total chromium) Hadnusedng 14ilAU o.o& | AAS (graphite furnace), ICP
uAALEs (Cadmium) HadnTurodng 14ilAY o.oom | AAS (graphite furnace), ICP
a3y (Arsenic) Haan3usnoans 13l c.o@ | AAS (vapor generation technique),
ICP, graphite furnace
Usen (Mercury) Hadniurodng 14ilAU 0.00@ | AAS (vapor generation technique), ICP,
Automatic direct mercury analyzer
AUTANIN
IAanesULUATILTE 79 @oo AAANT Taiwy Presence-Absence Test
(Total coliforms bacteria) | W1MdU Mo eoo Tedans | WpsNI @.0 | MPN method
dlala (Escherichia coli) $10 @oo NARANT Tainu Presence-Absence Test
WP U Mo eco Naaans | Hesnil @@ | MPN method

naewg : - I5nasziluidaznives Widenldedrdlasgramidunisniaia

- AARSUBATYALMED (Residual chlorine) AMuUAlAIINUANELEUND o — o.¢ NaaNSURBANTIIUSEUUNISHENTEI
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co langutn (Heavy Metals) laun
(@) @1sny (Arsenic) lmﬂu o Taanfusienlaniu
(o) wAAley (Cadmium) My oo Tadnsusedlaniy
lasifisugfiadny1inauy (Hexavalent Chromium) laviu
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NoaAs (Copper) hilfu balbo Haaniunsilaniy
ari (Lead) Ty oo fadnsusenlansy

wusn il (Manganese) WilAu o,meo Hadnsusiodlansu
Usen (Mercury) Ly bl Tadnsunenlansy

fnAa (Nickel) laiiy @no.¢ faansumeilany
Aoy (Selenium) laliiu eoe faansuseilansy

<o @TPuNIdIziiedis (Volatile Organic Compounds) lalA

(@)

(o)
sonlansu

(en)
sonlansu

(@)
sonlansu

(®)

= 1 a a a % 1 =\ U
LUUYU (Benzene) VLZJLﬂu ® Naaﬂiﬂ@aﬂiaﬂﬁ\l
ANSUUANTEAARLSA (Carbon Tetrachloride) laiviu o fiaansy

@, - aAaalsdmu (1,2 - Dichloroethane) iy @ fadnsu
o - Aaslsevidau (1,1 - Dichloroethylene) il e daaniu

P4 - o0 - bapaslsiensau (cis - 1,2 - Dichloroethylene)

Ly oo Tadnsuseilansy

)

NIUE - 0 - bAARBLSLENSAY (trans - 1,2 - Dichloroethylene)

1Ay @00 Nadnsusiailansy

()

ponlansu

(0®)

(eb)
ponlansu

(@)
sonlansu

(0@)
sonlansu

(&)

(@D)

Inpaelsivu (Dichloromethane) liiAY malo adnsusionlansy
Vdaluudu (Ethylbenzene) luiiu oooe Jadnsusenlansu
dlm3u (Styrene) LAy ¢ cee fNaansudenlansy
WasEAaBlslendau (Tetrachloroethylene) 1Ay <o Hadnsu

Ingdu (Toluene) Wiy &omo Hadnsusieflansy
lospaslsiondau (Trichloroethylene) liilAu o.¢ Tadnsu

©,6,6 - MSPaBLsMY (1,1,1 - Trichloroethane) iy <elbe aansy
©,0,0 - WSPaBlsaWU (1,1,2 - Trichloroethane) iy e.¢ Jaansy

Tflanaelsa (Vinyl Chloride) l4iAu o.o fiaansuseilansy
loaunavun (Total Xylenes) AU ¢me fNaansumeilaniy
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o  astosiuidndngiiviazdnd (Pesticides) taun
(@) 8¥N%TU (Atrazine) MliiU boce Nadnsusailansy
(o) PaDAU (Chlordane) liiiu oo Hadnsusenlansy
() maolwiwea (Chlorpyrifos) iy bo fadnsusedlansy
(@ b,&-7 (2,4-D) liifiu bew.¢ fadnsudenlandy
(&) #ndl (DDT) LAY o= Hadnsusedlansu
(o) famsu (Dieldrin) LAY o.e Hadnsusieilansy
(o)
()
()

o) lnalwian (Glyphosate) liifiu & aboo Nedansusailaniy
<) wUnPaes (Heptachlor) Wiy o fadnsusienlansy
&) wUmeaes dWenluR (Heptachlor Epoxide) iy o faansy
ponlansu
(@0) Auau (Lindane) Litiu ¢ Tadnsuseflansy
(0@) W1T1MR lAraslsn (Paraquat Dichloride) My ooz Tadnsu
ponlansu
(o) tnunzAanlsiiuea (Pentachlorophenol) luiiu oo fadniu
ponlansu
e @ssunsedu q leun
(@ tuuly (10) In3u (Benzo (a) pyrene) Litfiu o.e Hadnsu
ponlansu

(o) loenlua (Cyanide) Ly e fladnsusenlaniu

(@) 97T - oo (PCB - 126) LiAu o.c lulasnsureilansy

(@ lomec- N9606 (2,3,7,8 - TCDD) luiu @ wilunsuseilansy

fo ¢ fsumnasgunuamiuaude el 13 felui
¢ langutn (Heavy Metals) laun

(@) @159y (Arsenic) Wiy e fadnsusenlaniy

(o) waallon (Cadmium) LAY eoe dadnsusenlaniu

) lasiflen sfladng1iauy (Hexavalent Chromium) laliiu
beb Hadnsussnlansy
Nodae (Copper) LAY a&oco Haansumanlaniu

)

@) mznl (Lead) luiu =oo fadnsusailansy
) wenfi@ (Manganese) Miliu o oo Haansumenlansy
)

Usen (Mercury) iy oom Aadnsusielansy
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(@) fnia (Nicke) iy @ woe Tadnsusailansy
(@) Fadleu (Selenium) iy €aco Taansumrenlansy
&lo  @159UNsIITINEdIY (Volatile Organic Compounds) lalA
(@) WUTU (Benzene) liiAu ¢ Tadnsumenlansy
(o) ASUBYU WASEAABLSA (Carbon Tetrachloride) iy mo Tadnsy

panlansy

() o,b - lAAaalsdmu (1,2 - Dichloroethane) liifiu be fadnsy
fonlansu

(@ o0 - nAaslseydau (1,1 - Dichloroethylene) LAY wen Haansu
fonlansu

(@ Fd- oo - lanaslsiensau (cs - 1,2 - Dichloroethylene) laiifiu
om0 aansusantansy

() N5 UH - @,b - AAFBLSLENSAU (trans - 1,2 - Dichloroethylene)
1Ay ew,¢oo Nadnsusiailansy

@) laraalsitnu (Dichloromethane) 1Ay boeo fadnsu

fonlansu

(@) tendaluudu (Ethylbenzene) liliu ex,mco HAadnsu
fonlansu

(@ @alm3u (Styrene) LliAU emoexo dadnsusonlaniu

(00) WAsEAaDlseENSaU (Tetrachloroethylene) liiiu el Taansy
fonlansu

(0@) ngdu (Toluene) Liiliu o,oco Uadnsusenlaniy

(ab) lnspaslsiondau (Trichloroethylene) ldiAu » Hadnfuy
fonlansu

(0m) ©,0,0 - bAsAABDLIBLNY (1,1,1 - Trichloroethane) laiAu
o€ oo daansumeanlansy

(0@) 0,00 - Wsaaplsdwy (1,1,2 - Trichloroethane) lAu » Jadnsy
foflansu

(@&) Taflamanlsn (Vinyl Chloride) iy o5 fadnsusenlansu

(o) lwduvan (Total Xylenes) iy b,coz Taansunenlansy

o astosiumdndngiiviazdnd (Pesticides) taun
(@) 8¥N51TU (Atrazine) iy bb,zee Taaniumeilansy
(o) PaRSAU (Chlordane) Ll o fadnsumeilansy

() maelwinea (Chlorpyrifos) Wiy cex Nadniusdeilaniy
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b -n (2,4-D) Wiy o,¢oo Naansusenlaniy

Aav (ODT) Lifu eo fiaansumeilansy

fansu (Dieldrin) luiiy o fadnsSureilansu

Inalwian (Glyphosate) liliu & &xo Taansusenlansu
wwUaAaes (Heptachlor) liAu ¢ fiadnsusienlansu

wuaraes wenlan (Heptachlor Epoxide) laitiu e fiaansy

Auau (Lindane) liiu be Taansuseilansy
Wimen lamaslsa (Paraquat Dichloride) ity ow@o faaniu

wunzAaalsiuea (Pentachlorophenol) iy oo fiadnsu
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(@)
(@)
(o)
)
(=)
()
ponlansu
(@0)
(0@)
fonlansu
(@)
fonlansu
(@)
fonlansu

wuly (o) w3y (Benzo (a) pyrene) WiAU o.¢ Hadniu

(o) loenlua (Cyanide) LU emc fNadnsuseonlansy

(en)
(@)

=

AU - e (PCB - 126) Wiy o hlasnSusenlansy
om0, - Nenn (2,3,7,8 - TCOD) Ly bo wilunsusailansy
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Tavzmiin

. @13y (Arsenic)
CAS No.: 7440-38-2

3% Inductively Coupled Plasma - Atomic Emission Spectrometry #3o
33 Inductively Coupled Plasma - Optical Emission Spectrometry %38
7% Inductively Coupled Plasma - Mass Spectrometry ¥3®

5 Graphite Furnace Atomic Absorption Spectrophotometry %38

38 Atomic Absorption, Gaseous Hydride #39

3% Atomic Absorption, Borohydride Reduction %38

ac A a d
‘Jﬁmi’e]uvlﬂﬁuﬂ’JUF]ﬂJuaW‘HL‘b‘iu'UaU

. uAnLles (Cadmium)
CAS No.: 7440-43-9

38 Inductively Coupled Plasma - Atomic Emission Spectrometry VD)
% !nductively Coupled Plasma - Optical Emission Spectrometry %38
75 Inductively Coupled Plasma - Mass Spectrometry #38

3% Flame Atomic Absorption Spectrophotometry #3o

3% Graphite Furnace Atomic Absorption Spectrophotometry D)

75 Atomic Absorption Spectrometry, Direct Aspiration %30

38 Atomic Absorption Spectrometry, Furnace Technique ED!

15msaumniumuquuawmﬁwmau

o, Insiflougiinudnsnanau
{Hexavalent Chromium)
CAS No.: 18540-25-9¢

33 Colorimetric %39

35 lon Chromatography 3a

35 Elemental and Molecular Speciated Isotope Dilution Mass Spectrometry %58

ol A a = -1
BN IBUVINTUATUALNSWBLYLYAU

& N9uay (Copper)
CAS No.: 7440-50-8

3% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
33 Inductively Coupled Plasma - Optical Emission Spectrometry %38
38 Inductively Coupled Plasma - Mass Spectrometry %39

%% Flame Atomic Absorption Spectrophotometry ¥3a

75 Graphite Furnace Atoric Absorption Spectrophotometry %58

anl o o o &=
AENTTOUNTUATUANUAWEAUYIY

& nefn (Lead) -
CAS No.: 7439-92-1

38 Inductively Coupled Plasma - Atomic Emission Spectrometry %38
75 Inductively Coupled Plasma - Optical Emission Spectrometry #3a
38 Inductively Coupled Plasma - Mass Spectrometry 38

38 Flame Atomic Absorption Spectrophotometry %139

3% Graphite Furnace Atomic Absorption Spectrophotometry %38
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. Uil (Manganese) 3% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
CAS No.: 7439-96-5 3% Inductively Coupled Plasma - Optical Emission Spectrometry w3a

3% Inductively Coupled Plasma - Mass Spectrometry #50
5 Flame Atomic Absorption Spectrophotometry %38
5 Graphite Furnace Atomic Absorption Spectrophotometry w39

aa d a o
'-Jﬁﬂ']iaumﬂiﬁﬂauﬂﬂﬂawwkﬂuﬁau

. Uson (Mercury) 1 3% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
CAS No.: 7439-97-6 38 Inductively Coupled Plasma - Mass Spectrometry %38
3% Thermal Decomposition - Atomic Absorption Spectrophotometry w3a
3% Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) wis
3% Cold - Vapor Atomic Absorption Spectr'ometry (CVAAS) w3

as d o a o
’Jﬁﬂ’]iﬂﬂﬂﬂiuﬂ’mﬂuuawmwwﬁﬂu

. Uniia (Nickel) 38 Inductively Coupled Plasma - Atomic Emission Spectrometry %38
CAS No.: 7440-02-0 38 Inductively Coupled Plasma - Optical Emission Spectrometry %38

38 Inductively Coupled Plasma - Mass Spectrometry VED)

3% Flame Atomic Absorption Spectrophotometry %39

38 Graphite Furnace Atomic Absorption Spectrophotometry Wi

FsBuiinsuruauuaiviurey

o. Farilon (Selenium) 38 Inductively Coupled Plasma - Optical Emission Spectrometry %38
CAS No.: 7782-49-2 3% Inductively Coupled Plasma - Mass Spectrometry %38

8 Graphite Furnace Atomic Absorption Spectrophotometry %38

3% Atomic Absorption, Furnace Technique %39

3% Atomic Absorption, Gaseous Hydride w8

78 Atomic Absorption, Borohydride Reduction %38

ﬁ‘é'miﬁ‘uﬁﬂmmuquuaﬁmﬁuﬁau

dslosiuidndngiuuasdnd (Pesticides)

@. DENTIBY (Atrazine) 3% Gas chromatography - Atomic Emission Detector (GC - AED) 38
CAS No: 1912-24-9 3% Gas chromatography - Electron Capture Detection (GC - ECD) wi3a
3% Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wi3a
38 Gas Chromatograph - Mass Spectrometry (GC - MS) W78
3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) 139
nsduiinsumunuuafviiurey

b. Aapimu (Chlordane) % Gas Chromatography - Mass Spectrometry (GC - MS) 58
CAS No.: 12789-03-6 3% Gas Chromatography - Electron Capture Detection {GC - ECD)
' 5 Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) vi3a
3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) #39
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m. Aaaiw3Wed (Chlorpyrifos)
CAS No.: 2921-88-2

E Gas Chromatography - Mass Spectrometry (GC - MS) #39
75 Gas Chromatography - Flame Photometric Detection (GC - FPD) %o
38 Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) %38
3% High Resolution Gas Chromatography - High Resolution Mass

Spectrometry (HRGC - HRMS) %39

el & o o 1
IENTDUNATUATUANUBN A UTDU

& e (24-D)
. CAS No.: 94-75-7

3% Gas Chromatography - Electron Capture Detection {(GC - ECD) w30
7% Gas Chromatography - Mass Spectrometry (GC - MS)

35 Liquid Chromatography - Mass Spectrometer (LC-MS) %38
Frrduiinsurunuuafuiurou

& fA7 (0DT)
CAS No.; 50-29-3

78 Gas Chromatography - Mass Spectrometry (GC - MS) #38

78 Gas chromatography - Electron-Capture Detection (GC - ECD) w38

38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) #30

7% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %i30

Fnsduiinsumuauuafiwiiuvey

o. fan3u (Dieldrin)
CAS No.: 60-57-1

78 Gas Chromatography - Mass Spectrometry (GC - MS) %39

35 Gas chromatography - Electron Capture Detection (GC - ECD) ED!

3% Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) %@

38 High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS) %38

@l a a =
1N ITBUNRTUATUALNAW B UTEU

o. lnalwan (Glyphosate)
CAS No.: 1071-83-6

78 Gas Chromatography - Mass Spectrometry (GC-MS) %39

8 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) w30

3% Gas Chromatography - Flame Photometric Detection (GC - FPD) %38

3% High Performance Liquid Chromatography - Flame Photometric
Detection (HPLC - FPD) w38

35 High Performance Liquid Chromatography Mass Spectrometry
(HPLC - MS) viSe

% High Performance Liquid Chromatography - UV Detector (HPLC - UV} %38

A | a
'Jﬁﬂ'ﬁa‘lJVIﬂi!Jﬂ'JUF]mJaWHLWUTIEIU

. \gUn1Aad (Heptachlon)
CAS No.: 76-44-8

38 Gas Chromatography - Mass Spectrometry (GC - MS) %39
5 Gas chromatography - Electron Capture Detection (GC - ECD) w38
35 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wsa
78 High Resolution Gas Chromatography- High Resolution Mass
Spectrometry (HRGC - HRMS) #38
FnsBuiinsueuauuafiviuveu
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ABarshmsed

«. \eUsnraas Bfianlyd
(Heptachlor Epoxide)
CAS No.: 1024-57-3

38 Gas Chromatography - Mass Spectrometry (GC - MS) ¥38

3% Gas chromatography - Electron Capture Detection (GC - ECD) %50

38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) w38

35 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) #3a

Fnsduiinsumunuuaiuiurey

@o. dukAu {Lindane; gamma

Hexachlorocyclohexane)

CAS No.: 58-89-9

3% Gas Chromatosgraphy - Mass Spectrometry (GC - MS) %38

3% Gas chromatography - Electron Capture Detection (GC - ECD) 3@

38 Gas chromatography - Electrolytic Conductivity Detector {GC - ELCD) %3@

75 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w38

aal A & a ®
'Jﬁﬂ']5@”ﬂﬂiﬂﬂ?UﬂﬂﬂJawwLWU'ﬁaU

@®. WI5IA89 AAaalIn
(Paraquat Dichloride)
CAS No.: 1910-42-5 -

5 High Performance Liquid Chromatography - UV detection (HPLC - UV) %30
75 High Performance Ligquid Chromatography - Mass Spectrometry/
Mass Spectrometry (HPLC — MS/MS) 138
38 High Performance Liquid Chromatography - Diode Array Detector
(HPLC - DAD) 38
3% Spectrophotometer 138

a=l a o o
Wnsduinsumusuuaiwiiuey

e, IWunzAaalsHuaa
(Pentachlorophenol)
CAS No.: 87-86-5

38 Gas Chromatoeraphy - Mass Spectrometry (GC - MS) %50

38 Gas Chromatography - Electron Capture Detection (GC - ECD) w38

38 Gas Chromatography - Flame lonization Detector (GC - FID) %38

38 Gas Chromatography - Atomic Emission Detector (GC - AED) %3

35 Gas Chromatosraphy - Fourier Transform Infrared Spectrometry
(GC - FTIR) %58

38 LV - Induced Colorimetry %3o

as o o ~ =
TATTAUNNIUATUANNB A AUTEY

fA159unIdssmedne (Volatile O

reanic Compounds: VOCs)

@. WuTy (Benzene)
CAS No.: 71-43-2

3 Gas Chromafography - Mass Spectrometry (GC - MS) #50
I3 Gas Chromatography - Photoionization Detector (GC - PID) 38

. AfUBUARSEARDLIA
{Carbon Tetrachloride)
CAS No.: 56-23-5

38 Gas Chromatography - Electrolytic Conductivity Detectors (GC - ECD) v38
38 Vacuum Distillation - Gas Chromatography/Mass Spectrometry (VD -
GC/MS) vi5e

. @,lg-lﬂﬂaaisﬁ_mu
(1,2-Dichloroethane)
CAS No.: 107-06-2

3% Direct Sampling lon Trap Mass Spectrometry (DSITMS) ‘yﬁa
FEmsduiinsumuauuaiviiusey '

& o,e-nAaDlsIENEAL
(1,1-Dichloroethylene)
CAS No.: 75354
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&. 88 -o,o-lnnaalsiavdau
(cis-1,2-Dichloroethylene)
CAS No.: 156-59-2

D NI UE-0,o-lnARBLSIEVEAY
{trans-1,2-Dichloroethylene)
CAS No.: 156-60-5

. Inraalsdiviu
(Dichloromethane)
CAS No.: 75-09-2

@. \nSaluudy
(Ethylbenzene )
CAS No.: 100-41-4

<. aln3u (Styrene)
CAS No.: 100-42-5

®o. WRsEARDlSIOVTEY
(Tetrachloroethylene)
CAS No.: 127-18-4

oa. NgBu (Toluene)
CAS No.: 108-88-3

ob. lnsnraalsiantay
(Trichloroethylene)
CAS No.: 79_—01-6

@, @,0,6- MIPRD IO
(1,1,1-Trichloroethane)
CAS No.: 71-55-6

GE. &,0,0-WSAABLTAWIY
(1,1,2-Trichloroethane)
CAS No.: 79-00-5

ac. Illaraalss
{Vinyl Chloride)
CAS No.: 75-01-4

oo. lwiu (Xylenes)
CAS No.: 1330-20-7

A1TBuRTIEBY

. Wuly (1a) Tniu 3% Gas Chromatography - Flame lonization Detector {GC - FID) %38
(Benzolalpyrene) 35 Gas Chromatosgraphy - Mass Spectrometry (GC - MS) 38
CAS No.: 50-32-8 38 Thermal Extraction - Gas Chromatography/Mass Spectrometry (TE -

GC/MS) w50
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5 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC -FTIR) w3
3% High Performance Liquid Chromatography - UV Detection (HPLC-UV) 38
3 High Performance Liquid Chromatography - Flame lonization Detection
(HPLC - FID) vi®

Wnsduiinsumunuraiuiusey

3

. tguilug (Cyanide)
CAS No.: 71-43-2

33 Colorimetric with Manual Digestion ¥39

T Inductively Coupled Plasma - Atornic Ermission Spectrometry (ICP — AES) %38
73 Atomic Absorption, Furnace Technique 138

5'.13 Atomic Absorption, Gaseous Hydride %50

35 Atomic Absorption, Borohydride Reduction %38

ad 2

= o
FEmsduiinsumuquuaiwiureu

o. WU eloo (PCB-126)
CAS No.: 57465-28-8

3 Gas Chromatosgraphy - Electron Capture Detection (GC - ECD) %38
3% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) 38
78 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) n38
% Thermal Extraction - Gas Chromatography/Mass Spectrometry
(TE - GL/MS) %3D
3 Gas Chromatography - Mass Spectrometry (GC - MS) %38
"3'5 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) vi3o

aa o o = 1
TBNTIUVIAIUATUANLAAENUTIY

&. lo,me,c@ NYAR
(2,3,7,8-TCDD; 2,3,7,8-
tetrachlorodibenzo -p-dioxin)
CAS No.: 1746-01-6

3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) %58

acl d 4 o c
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(Heavy Metals)
=i =Y 1 A -y 7] 1 ) 1
TasdlenyiaEng IEuUn P Lwaﬁqumwgm o TUNBUNISHSEUGI9E4
(Hexavalent Chromium) & + b oddnwadsd | €o Tundwinnnsmseusiasng
' = o Qs
Usan (Mercury) AL m@qumu{]m o Ju
€ + lo DeAALTed
a = 1 | o a
a15BuUnIdsEmedng A7 Lmﬁqumwgm o TU
(Volatile Organic Compounds) € + b DIANTALTYE
a a a a = @ 1 d = U 1 at []
anstlosfuriindagfivuasdod I LL%Lﬁqummu &€ TUNDUMSHSOURIDEN
(Pesticides) @ + b 29FwadEd | o TuvawinIsmILNdIeEn
o Y | B o w0 o @ |
wula () Twsu IR widungamgil & JUNBUNISIHSLUR29814
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€ + b pyAEadied | o TuvawinswIaufeea
alcala’ v & o = [y ] = ar 1
lo,on, o, @-VITER YN wedungamind 0o TUABUNTISASHNFIDENS
(2,3,7,8-TCDD) @ + o DENTATYE | @& TUNBWNANSIRSEUAI8819

* ‘i’lElasLﬁﬂﬂLﬁmﬁm’m Test Methods of Evaluating Solid Waste, Physical/Chemical Methods

(SW-846) vospefnsivinddundauuiiussimaanigawing (United States Environmental Protection

Agency)



pattraporn.y
Rectangle


NIAKYIN 914
UINTFIUAINYTENIANSUATTANITUALANATI
45997 (599 M AsgIUTEAUEEganTgnd1elATY
asnaenszeziansitalusasiu Ussnialy
FIVARVIYUNYT (6L 135 ADUNLAY 19

a43uil 26 uns1AY 2561



M o&
B em@ MRUNLAY o 9 FIVNIULUNT o UNTIAY  b&oe

UsENANTUATARNI AL ANATOILTIY

1599 WmsguszRudssgedliignilaiundenaensseziiainisinuluusias T

Tnsfingnsgnsimunmmsgiulunisuins dams wagdifiunssuanuvaon e
o1dheuly waranwwndeulunisiauieiuaiuou uasain uasdes e bees
Amunliuneinsfosmivauszduidesfignineldfuadonasnszeznainsitnululdas fu
fliAunesgIunufosufvsemadivun

p1fpguIanINANlude @ wiingnsEnsmnueNInsgulunisums nn1s
wagAunsiuauUasads 01deunle wavanmuindeslunsvinuietuanuiou
LAeadng waslde wA. beex afuAnsualEANITHAzANATRILTINIUTRaNYTENIALT
fasieluil

1o o UszmiadFond “Ussmansuatafnisuasduaseusany Fe wnsgn
syiudsisenlignindlduindonaonszozsnanmevhauluudas fu”

o Ussmadlildsudoruimundauuiuwussnmdussfanygune

o o wisdredesmunuszfuldssiigninldiviadonaenszozinainisminany
Tuwsiazdu (Time Weighted Average-TWA) Hl#LAuNIATFIUAINAITIUUTNEYTEAA
Tneniheinseiudestaililulsenmatlimbhedu wiuae

Uszma o Tufl om SUNAN WA beoo
atuATy VBTN
HPTIATIVNITNTENTI SNWIT1VNTUNUY
BBUANTNATARNITLAL ANATOIUTIN



(A519uuUTIEUTENIA)
M131ensgusEaudssisadligndnelisunfsnasnszesiaainisinauluusiasdu

szhuidounienaaniiain1sineu (TWA) szpzaMInuiildsudesiotu

iy (wduaie) Halus Ui
<) [g}>) -
@m ob <o
[xcd ®0 &
& & -
o 15 oo
e & o
= « -
(=1 on @6
«xo © o)
[2XO) 5] -
xlo ® &
&xen ® @D
[oNcd ® -
®& - s
xD - ne
xey - Mo
& - o
® - o
®00 - [l
®06 - o
®ol - &
®om - o.&
®O0& - 1>}
®0& - &
®0b - [cd
@0 - o
®0o® - o.&
@O - &
®®0 - ®.&
[Qlolo} - [©]

weme ¥ srezainsinunldsuideiuassedudssaisnasanainisinau (TWA) lildeunsgiu
Aifuualumsisirududidunsn mnlidawines

¥

v a
NU

Weo T

T =

e va1nsinauneeulilasuldss (@3lug)
UL STAULELS (LATLUALD)
Tunsdlasyrudeanisnaannainsyinay (TWA) Aldainmsanuiadiewnededlidaawnedeuonn

FIUNINUARTININA1INAININAINGAS




NIAKYIN 915

YINTFIUAINANATENTN 1399 AIIUANIATTIY
lun1susnas dan1smrualiuvaenne 1910wy
uazanmuanasulunisvitauigaiuaamsou
UAIETIN UALIFES W.A. 2559 (7 9a1A W.A. 2559)
Usznialusiofieaiyuny) @y 133 aauil 91
3uil 17 ga1mAs W.A. 2559



mh &
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

ANISNITN

AMUAINATEINlENITUIINS M5 wagaliunisanuaulaends endieunde

LAZANINLINADUTUNNTYINNUNEINUANNGOU WEIAINY WAZLASY
WA o

91AEE U NAINIUNINTT @ 1TTANTY LAZIINT) & 19IANTN wsnTeI U A
rysUaendy ooy wavanIRReNluNI I WAL bdde STINRTIIMINTENTIUTIY

9annNIzNTN] Assialull

Yo o lungnsensasd

“gaungivindadlnau” (Wet Bulb Globe Temperature - WBGT) #s18A313171

(@) gavgiiindussmiwadsadeinusneasilifuauaaviolusiasiisz iy
ANNFOUINAY 0.0 WivesgungiifietuAnmeslufiinefnszitizilennusssena
(natural wet bulb thermometer) 1IN o.m Winvasgumgiifie A nlnaumesluiines
(slobe thermometer) #3®

(o) gavgiitinlussmwaifvadeinueneiasiduaunn Jszfuamdouritiy
o Wimesgamgiifieumannesludinesnsz wlonnusssued vin olo Winuesgamyl
figuAaninaumesluive waruin o.e Wimesmgumalifiswamnmeslufinosnsziizuis
(dry bulb thermometer)

“syfuanuien” mneaui gumginetallnavluinuiignitsihnunsaia
Tnernedslutisnmasstilusifgaumgiinataiinavgianveinsvinanudnd

“@amzmeinay’ sneeuin anmzwindendnngeglulinaiiiinuresgnins
Fesrudeaninsing 9 Tuusnadiviou 13esdns e1ms aanuil MIsszuIgena ANFey

LEIEINY W8N ARBAIUANTNLAZANBAIENNTYINNUYDIQNINAIEY



mh e
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

“Onn” ineeann SnvaseuiilfusalesieldidsnuiiviliAemswranges
Tusrmolsiiiu woo Alawmasisedalus 19y uTvundede sufwida nuduiindoya
ududns nutinseseuraniag uUsEneuTunuuimdn nudiduniesdnsiewin
NSEUANI

“uiunay”  meanad dnvagauildusahunanamieldidanuiiiilniaa
MIHINAIEIMITIITNNEAY boo Alaunasdedalus 51 meo Alaunasisedalus Wy
uen @n fu viielndeuiiedwewnousiiunans sumenazy cuszly eudusausmn
NUTUIAUNINLNDF

“onmtin” e nvasmuilfusanmvieldihdsnuiiviliRemswnansevns
Tusmein edo Alawpaeddetilus wu ufildnddnvieriosdednvuzadioty
nuyn nudedls nuagliideuds vunulpelddoumelng vuen viewdeuthevemin
Jufigevdefiandu

N o
AIUTOU

fo b Tnedhemuguuariinssiundounigluaniulszneuianisfitigniig
yhaegiliAumnsgiu Fotelud

(0)  Nuiigniehludnvazauudodinasgussivanuieuliifuaadonmgd
Lndadlnay ee BemgALTeE

(o)  uiignireiludnuazauiunaisiesiiimsgiuszduaiufouldifudnade
gaumiiindadlnay mb BIm YA

(@ sudigninsirludnvazauvtdndesliiasgiuszduanufeulsifudiade
gaumiiindadlnay mo eIM gAY

fo o lunsdfinngluaniudsznevianisiuvasniiuiouiionadusunsie
Tnedsdathenseuszmaiioudunseluuinudng Tngligniausoussiulddaau

Tunsdusunsiuanssanidedissfuanufouliuunsguiivuslude b
TunegdsiuiunsuivlseBouslvanngmainumeimimnssy Wilemuauszfuauiou
Tadulumuunsgu wazdaliinisUausznianazionaissendngiulunisaniunisusuls
vidourlufananly iielimiinaunsaniuaendvansansiaaeuls

Tunsallianansadudunslidulunanssraedld neidalitunnsnisaiugy
vidoannszu uazdesialigninauldgunsniduasesmnuvasnsodiuyanamuiiiivunly
Tunnn ¢ paoanATivihey



i &o
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

UUIN o
WSRGRRN

: 10 &  wedResdaliEaaulznaufan1sinuredkasEI e lliIN NI !

NoSUAUTETNIANNUA '

fo @ wwideddniodaliflan uwnuildunseuas Wiemmsnsduiimungan
uazifissneiietesiuiliuamsmdsuasazviouainunasinlauamioniefindAduaedi
doatfedmgnindaessduvazviinu lunsdilioatestuld desdaligninsaldgunsal
AuasesnuUaendvdnyananuiifvualilumng ¢ saeanatiivihau

fo o lunsdifigniredoshauluaniuiiiin fiu uazduuey Wy lud glusd
vielufiifidnwuziduinty wedefesdalifigunsaidesuasainafimunzauunaninuay
Snwnzau leserafurdedifnoglufiuiivhauviodaiidayanald mnldarunsadam
vidosuiunsly Feadelvigninsannildgunsalfunsesanuasndodiuyananidmualily
VA @ AR

WUIN e
LEE

9 o wedweswuaussRudedignandasududadaduuinaenulsnouians

D R

Aa Y} = a8 .
NuIzAULENEER (peak sound pressure level) vadldBINIZNUKTBLABINTZUNN (impact or
impulse noise) WU eco TLUA Iplasuduiadesniiseauidosninolflosuuunsyl

(continuous steady noise) LAUNI eed LATLUALD

10 & wedreimuANsEAudsigndndlasunfenasniainsinululsas

-
|
S
[p)
.
v
o
—
D
[ON
z
D
=
Q
)
®
=
)
=9
§E
)}
=
piamd
5
3
n
SN
35
=
3
>
=
=)
®
and
c
o))}
[l
aN
ee
)
5
2
Do
5
~
=
hO)

fo « anvluaniudsznevAanisfianngnimitnuiissdudsaiuuinigiu
ffvuslude o violsziudesiigninlifuifunpsguiidvunlude < wedsedigniis
vgavuaunagliuiugmtoudlulvisssuidsadulunumnsgiuidmun waglvunedig
fuflunmsusulsadeudlemeinidmnssy Tnsnsmuauiiduindaveademienwiuresdes
visuImsinnisifiemuausziuidesigninsezlaulnliifuunasguiiiivun uazdald
msUauszmanazionassendngiulumsiuiunsuiulsvieudludnanld ielviidneu

A519ANUaBAsBdINTanTIvaaUla



mh  &o
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

Tunsalfiliasnsadudunismuissaniald uodedesdalignirsanldgunsal
AuasosmuUasnfodiuyanamuiidvualilumnn € pasanaiiiny eansziuides
ﬁé’uﬁaiumﬁamﬂdaﬂﬂiaiﬁumaammﬂaa@ﬁadauqﬂﬂaLLé"J Tnglviogluszfuilaiiiy
wasgrumiimualilude o warde <

nsfInszdudssidudaluniloainldounsniduasesanuasnfodiuynaa:
nunssndediiulumuiiesuidsemedwe |

o oo luvinadilszdudsafunmspuidvualute o viede < weiades
Solvifiefonnnodouliligunssifunsanmasadudouyenaaliignfadiuldlatoen
! o oo lunsdifiannizmsvialuaniulsznovisnsiissiudesiigninalasuiade
.maamvavL’Ja']msmmuuﬂmmimmLLm < idiwatuly Ivimsmwmslmmmmﬁamﬂﬁ

-ﬂ'ﬁi@HUIUﬁQWUﬂﬁuﬂBUﬂ?\]ﬂﬂim'm‘lﬁﬁﬂLﬂmsl/lLLauﬁﬁﬂqﬁmaﬁUﬂﬂﬁuﬂﬁF’Tﬂ'l‘V]‘lN]

WA &
gunsalAuAsasrNlaaniuduyAAa

18 ob WINABIInlriLazgualngniIneldgunsaldunsesnulaendediuynna
AuANUNEaLRUS YT IURReRa Ty dselud

(@)  swiilsgdueufouiunasgiuidmun Wauldyousiinie seain waegele
dnsutosiuanudou

(o) ufifuaInsiviionasariousinunassiiauamionicorind filuasd
doudntuunlaense TiaulaliunanlaavisonssUamuIanuas

(@)  wivlugaide fiu wazdusau Wandldmnnisfeiflounsaldesuasaing

q
]
=) a

(@ swidssdudsaiunasguidinue Wasldudnandomiefinsouyanide

10 om Wugdaiiseinwgunsalfuasesnulasadudiuyanalvegluanin
fldauldognaasnds samiedalignitclésunisiinevsmisaiuiznislduasvrsedne
aunsalfuasesnulaendivdiuyana waziunangiunisinevsull o aanuuseneuianis
dielvmtinaunsisnaasafoannsansiaaeuld

NI &
N15ATITALALIUATILHANTIEAITIINIY WAZAITINENUNS

19 o UIYINADITALALNITATIVTIALALILATITUNANIILAITNINULABINUSEAU
ANUSOU LasdIe vsavdsanieluaniulsznauianig



mh &
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

NN IBN1TATIATA WATNITIATIERANIY ﬂ’]ﬁ‘Vl’N'TLlLﬂEJ’Jﬂ‘Ui m‘umnmau-
WA MIBLEYY i?ﬂJﬁﬂiEEJ%L’JaWLLau‘U‘iuLﬂﬂﬂ‘UﬂTﬁ%(ﬂ@\‘iﬂ’]LUUﬂW{L%LUuVLﬂG]’mVI’PJﬁUW

Tunsaiunedsldainsansiaiaazinseianiznisiaunuissanild fedld
Q’ﬁﬁumlﬁwmmmmw c< ‘vﬁaﬁauﬂﬂaﬁlé’%’ﬂuagaymmumGm oo WHNTZI19UYR
AMNUaRANY 81719 UNNY  LazaNINLIAaeNlUNITINIY WA, beee Lﬁ'mﬂwﬂﬁu‘%mi
Tunsnsratanazinssdannsnsinuisiiussduaudou uasains wiodeeniely
anuUszneuiants udusinsdl udeniunisuny

Tngsranuransnsiaiawarimsziannenmsinanusananill o @anuusenauianig
Adteliwineuasaamaenfvensenmaeld

90 o¢ HAUIYINIAYITIENUNANITATIIALALIATIZNAN1ILATITTNUAUUUY
flosuivssmef g wiensdmenunadnaroesuivierdseiuineumneneluauauiy
Tuuiuiiiadadunisnsntn wasfiusenunansnsaiawasinssiannynsiausnanls

o a@nnuuszneauianis e lintdnaunsianulasadvauisansiagoula

NUIN o
NMIATIVFUVNINLAZNTITINUIUNE

90 ob EL‘M'LA’]EJ?]N?]@I‘MEJﬂ’ﬁ(ﬂﬁ']ﬁ]ﬂsUﬂWWﬂﬂQW\WWIN’WUELUﬁﬂTJ ﬂ’]iﬁ/ﬂmu%@’]ﬁliﬂiU
SUATIVANANNTOU UENEINY VTS LAYSIHNUKA 5’33JV]W]’]L‘LJ°LJﬂ']5VILﬂEJ’J“UENﬂUﬂﬁGﬁ')Qﬁ“UﬂWW
“ZJB\“]Qﬂﬁ]WQ@WNWiuiW%Umiy’mﬂ'D’lMUﬁ@ﬂﬂEJ 917Uty lagdnlInaedlumIinnuy wa. bede

UNMRINIENTE

o oo Tifdunndouduifusesmenumnmaiauariieseianiiznisvha
AUNTUATARNITHALANATEIUTNIUAINNYNTENTNAMUANINTFIUTUNITUTINTUALN1TIANTT
sumaendt e1%euly wazanmundeslunsvhaeuieatuanuieu uamine uazides
W becw dansandunisnnaiawaziinseianinznidhanuisifuszfuaiiuiou
uasadne videdssmeluaniuusznoufansnide ec deluauniinistunsdeuardueny

Tunsdifilifffedunsfounmnssanis wasddlifinmssenngnssnsisimunseandon
éuawﬂﬂamymamumwaumaumuﬂﬂamﬁ]u%w%aummmummm & V3011951 oo UK
nizs1¥UnAniuUaends o18iunly wazaninuindeulun1Ivining wA. beed
derdugliuinislunisnsiefauagiinszviannznsvhauiisiiussduaudeu uaaing


0102
Sticky Note
Unmarked set by 0102


i &
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

=

waoidssnieluanuusznaufanis wausnsel ”Lﬁﬁ%qe?%%miﬁﬂmhjﬁ?wﬂdﬁsﬁw%mﬁmm
a1ethewty el fetungifoumungnssnrssinunsasslunsuimsuas
nMsdansduauUaende e1eunte wazanmmndedlunsThnuiafuarudeu waEing
LAz W.A. bEew w%alﬁ;ﬁqa%L%fa]m'iﬁﬂmiajﬁmdwssﬁw%@yiym% #19191370U1LY
vawlouwin waslivszaun1sallug5usessnenunisnsiaiauasiiaseianiign1vinemy
laitfosnitansd annsadidunisesaiauuvhnmansatanungnssvrailunansnould
fo o= nsdifiwedwhnmmeiawasiinssianmensinuietussiuanusou
waaadne wiseldsanisluaniudsznaufanisniungnizsnsiuaunsgulun1sumsias
nMsdansduauUaendy endiewsly waranmnwiedenlunsvhnuieatuaudeu waaing
uapides we. bea foufingnssnniarinalivedu uasilszoziandilinsunidaltuus
fufivhnnsasnte Widedmedsldduiunisenatamungnsznssiuds aundiavasu

SYYLIATNUIU

Wl o Tl o ganen wA. beew
nalen A3ty Augna
FPUUNTIINITNTLNTIIUTNY



mh &<
B ean AOUN ®o N FIVNIULUNT o0 AANAN  bEEs

WEAE) - LW;waiumaﬂazmﬂ%’ngﬂizwiaqaﬁuﬁ fo lnefluns < 295t wianszsesoye
AMNUasAdy 181wty Lasaninwinasulunisinny we. bede UyaRinsauuniionis
N3ENTIHINUITINNONNYNTENTNAMUALIUNEINUTING 30N wazanlun1snuaLUaonsy
a1fewdy wazanmwindenlunisiinu ddunishouisfuaudou wasaing uwazvides
AUATTILADNTEUUMTUIMT 95 wagaliunisanuanulanndy 00%0uily Lagdnnwndos
Tunsvhauildunsgi suasiligninadaanasadelunsyinuiesiuanudeu wasaing
wandesbetu Sednludeseenngnsensied



NI1ANYIN 916
Yan1unvad Occupational Safety & Health
Administration (OSHA)



PARTICULATES NOT OTHERWISE REGULATED, TOTAL 0500

DEFINITION: total aerosol mass CAS: NONE RTECS: NONE
METHOD: 0500, Issue 2 EVALUATION: FULL Issue 1: 15 February 1984
Issue 2: 15 August 1994
OSHA: 15 mg/m® PROPERTIES: contains no asbestos and quartz less than 1%
NIOSH: no REL

ACGIH: 10 mg/m?, total dust less than 1% quartz

SYNONYMS: nuisance dusts; particulates not otherwise classified

SAMPLING MEASUREMENT
SAMPLER:  FILTER TECHNIQUE: GRAVIMETRIC (FILTER WEIGHT)
(tared 37-mm, 5-um PVC filter)
ANALYTE: airborne particulate material
FLOW RATE: 1 to 2 L/min
BALANCE: 0.001 mg sensitivity; use same balance
VOL-MIN: 7L @ 15 mg/m? before and after sample collection

-MAX:  133L@ 15 mg/m?
CALIBRATION: National Institute of Standards and
SHIPMENT: routine Technology Class S-1.1 weights or ASTM
Class 1 weights

SAMPLE

STABILITY:  indefinitely RANGE: 0.1 to 2 mg per sample
BLANKS: 2 to 10 field blanks per set ESTIMATED LOD: 0.03 mg per sample
BULK PRECISION (S):  0.026 [2]

SAMPLE: none required

ACCURACY
RANGE STUDIED: 8 to 28 mg/m’
BIAS: 0.01%

OVERALL PRECISION ($): 0.056 [1]

ACCURACY: +11.04%

APPLICABILITY: The working range is 1 to 20 mg/m?® for a 100-L air sample. This method is nonspecific and determines the
total dust concentration to which a worker is exposed. It may be applied, e.g., to gravimetric determination of fibrous glass
[3]in addition to the other ACGIH particulates not otherwise regulated [4].

INTERFERENCES: Organic and volatile particulate matter may be removed by dry ashing [3].

OTHER METHODS: This method is similar to the criteria document method for fibrous glass [3] and Method 5000 for carbon
black. This method replaces Method $349 [5]. Impingers and direct-reading instruments may be used to collect total dust
samples, but these have limitations for personal sampling.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, TOTAL: METHOD 0500, Issue 2, dated 15 August 1994 - Page 2 of 3

EQUIPMENT:

1. Sampler: 37-mm PVC, 2- to 5-um pore size membrane or equivalent hydrophobic filter and
supporting pad in 37-mm cassette filter holder.

. Personal sampling pump, 1 to 2 L/min, with flexible connecting tubing.

. Microbalance, capable of weighing to 0.001 mg.

. Static neutralizer: e.g., Po-210; replace nine months after the production date.

. Forceps (preferably nylon).

. Environmental chamber or room for balance (e.g., 20 °C £ 1 °C and 50% % 5% RH).

oOunbh WwWNN

SPECIAL PRECAUTIONS: None.

PREPARATION OF FILTERS BEFORE SAMPLING:

1. Equilibrate the filters in an environmentally controlled weighing area or chamber for at least 2 h.

NOTE: An environmentally controlled chamber is desirable, but not required.

2. Number the backup pads with a ballpoint pen and place them, numbered side down, in filter
cassette bottom sections.
3. Weigh the filters in an environmentally controlled area or chamber. Record the filter tare weight, W,

(maq).

a. Zero the balance before each weighing.

b. Handle the filter with forceps. Pass the filter over an antistatic radiation source. Repeat this step if
filter does not release easily from the forceps or if filter attracts balance pan. Static electricity can
cause erroneous weight readings.

4. Assemble the filter in the filter cassettes and close firmly so that leakage around the filter will not
occur. Place a plug in each opening of the filter cassette. Place a cellulose shrink band around the
filter cassette, allow to dry and mark with the same number as the backup pad.

SAMPLING:

5. Calibrate each personal sampling pump with a representative sampler in line.

6. Sample at 1 to 2 L/min for a total sample volume of 7 to 133 L. Do not exceed a total filter loading of
approximately 2 mg total dust. Take two to four replicate samples for each batch of field samples for
quality assurance on the sampling procedure.

SAMPLE PREPARATION:

7. Wipe dust from the external surface of the filter cassette with a moist paper towel to minimize
contamination. Discard the paper towel.
8. Remove the top and bottom plugs from the filter cassette. Equilibrate for at least 2 h in the balance
room.
9. Remove the cassette band, pry open the cassette, and remove the filter gently to avoid loss of dust.
NOTE: If the filter adheres to the underside of the cassette top, very gently lift away by using the dull
side of a scalpel blade. This must be done carefully or the filter will tear.

CALIBRATION AND QUALITY CONTROL:

10. Zero the microbalance before all weighings. Use the same microbalance for weighing filters before
and after sample collection. Maintain and calibrate the balance with National Institute of Standards
and Technology Class S-1.1 or ASTM Class 1 weights.

11. The set of replicate samples should be exposed to the same dust environment, either in a laboratory
dust chamber [7] or in the field [8]. The quality control samples must be taken with the same

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, TOTAL: METHOD 0500, Issue 2, dated 15 August 1994 - Page 3 of 3

equipment, procedures, and personnel used in the routine field samples. The relative standard
deviation calculated from these replicates should be recorded on control charts and action taken
when the precision is out of control [7].

MEASUREMENT:

12. Weigh each filter, including field blanks. Record the post-sampling weight, W, (mg). Record anything
remarkable about a filter (e.g., overload, leakage, wet, torn, etc.)

CALCULATIONS:

13. Calculate the concentration of total particulate, C (mg/m?>), in the air volume sampled, V (L):

(W, W)~ (8, -B)

C= x10° mg/m?,

where: W, = tare weight of filter before sampling (mg),
W, = post-sampling weight of sample-containing filter (mg),
B, = mean tare weight of blank filters (mg),
B, = mean post-sampling weight of blank filters (mg).

EVALUATION OF METHOD:

Lab testing with blank filters and generated atmospheres of carbon black was done at 8 to 28 mg/m’?
[2,6]. Precision and accuracy data are given on page 0500-1.

REFERENCES:

[1] NIOSH Manual of Analytical Methods, 3rd ed., NMAM 5000, DHHS (NIOSH) Publication No. 84-100
(1984).

[2] Unpublished data from Non-textile Cotton Study, NIOSH/DRDS/EIB.

[3] NIOSH Criteria for a Recommended Standard ... Occupational Exposure to Fibrous Glass, U.S.
Department of Health, Education, and Welfare, Publ. (NIOSH) 77-152, 119-142 (1977).

[4] 1993-1994 Threshold Limit Values and Biological Exposure Indices, Appendix D, ACGIH, Cincinnati,
OH (1993).

[5] NIOSH Manual of Analytical Methods, 2nd ed., V. 3, S349, U.S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 77-157-C (1977).

[6] Documentation of the NIOSH Validation Tests, S262 and S349, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-185 (1977).

[7] Bowman, J.D., D.L. Bartley, G.M. Breuer, L.J. Doemeny, and D.J. Murdock. Accuracy Criteria
Recommended for the Certification of Gravimetric Coal Mine Dust Personal Samplers. NTIS Pub. No.
PB 85-222446 (1984).

[8] Breslin, J.A., S.J. Page, and R.A. Jankowski. Precision of Personal Sampling of Respirable Dust in Coal
Mines, U.S. Bureau of Mines Report of Investigations #8740 (1983).

METHOD REVISED BY:

Jerry Clere and Frank Hearl, P.E., NIOSH/DRDS.
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PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE 0600

DEFINITION: aerosol collected by sampler CAS: None RTECS: None
with 4-um median cut point

METHOD: 0600, Issue 3 EVALUATION: FULL Issue 1: 15 February 1984

Issue 3: 15 January 1998
OSHA: 5mg/m’ PROPERTIES: contains no asbestos and quartz less than 1%;
NIOSH: no REL penetrates non-ciliated portions of respira-
ACGIH: 3 mg/m® tory system

SYNONYMS: nuisance dusts; particulates not otherwise classified

SAMPLING MEASUREMENT
SAMPLER: CYCLONE + FILTER (10-mm nylon cyclone, TECHNIQUE: GRAVIMETRIC (FILTER WEIGHT)
Higgins-Dewell [HD] cyclone, or aluminum
cyclone + tared 5-um PVC membrane) ANALYTE: mass of respirable dust fraction
FLOW RATE: nylon cyclone: 1.7 L/min BALANCE: 0.001 mg sensitivity; use same balance
HD cyclone: 2.2 L/min before and after sample collection

Al cyclone:  2.5L/min
CALIBRATION:  National Institute of Standards and

VOL-MIN: 20L @5 mg/m? Technology Class S-1.1 or ASTM Class 1
-MAX: 400L weights
SHIPMENT: routine RANGE: 0.1 to 2 mg per sample
SAMPLE ESTIMATED LOD: 0.03 mg per sample
STABILITY: stable
PRECISION: <10 pg with 0.001 mg sensitivity balance;
BLANKS: 2 to 10 field blanks per set <70 pg with 0.01 mg sensitivity balance

(3]
ACCURACY

RANGE STUDIED: 0.5 to 10 mg/m? (lab and field)
BIAS: dependent on dust size distribution [1]

OVERALL
PRECISION (S,,): dependent on size distribution [1,2]

ACCURACY: dependent on size distribution [1]

APPLICABILITY: The working range is 0.5 to 10 mg/m?> for a 200-L air sample. The method measures the mass concentration
of any non-volatile respirable dust. In addition to inert dusts [4], the method has been recommended for respirable coal
dust. The method is biased in light of the recently adopted international definition of respirable dust, e.g., = +7% bias for
non-diesel, coal mine dust [5].

INTERFERENCES: Larger than respirable particles (over 10 um) have been found in some cases by microscopic analysis

of cyclone filters. Over-sized particles in samples are known to be caused by inverting the cyclone assembly. Heavy dust
loadings, fibers, and water-saturated dusts also interfere with the cyclone’s size-selective properties. The use of conductive
samplers is recommended to minimize particle charge effects.

OTHER METHODS: This method is based on and replaces Sampling Data Sheet #29.02 [6].

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE: METHOD 0600, Issue 3, dated 15 January 1998 - Page 2 of 6

EQUIPMENT:

1. Sampler:

a. Filter: 5.0-um pore size, polyvinyl chloride filter or equivalent hydrophobic membrane filter
supported by a cassette filter holder (preferably conductive).

b. Cyclone: 10-mm nylon (Mine Safety Appliance Co., Instrument Division, P. O. Box 427, Pittsburgh,
PA 15230), Higgins-Dewell (BGI Inc., 58 Guinan St., Waltham, MA 02154) [7], aluminum cyclone
(SKCInc., 863 Valley View Road, Eighty Four, PA 15330), or equivalent.

2. Personal sampling pump, 1.7 L/min £ 5% for nylon cyclone, 2.2 L/min + 5% for HD cyclone, or 2.5
L/min + 5% for the Al cyclone with flexible connecting tubing.
NOTE: Pulsation in the pump flow must be within + 20% of the mean flow.

. Balance, analytical, with sensitivity of 0.001 mg.

. Weights, NIST Class S-1.1, or ASTM Class 1.

. Static neutralizer, e.g., Po-210; replace nine months after the production date.

. Forceps (preferably nylon).

. Environmental chamber or room for balance, e.g., 20 °C £ 1 °C and 50% % 5% RH.

NOu»L b~ W

SPECIAL PRECAUTIONS: None.

PREPARATION OF SAMPLERS BEFORE SAMPLING:

1. Equilibrate the filters in an environmentally controlled weighing area or chamber for at least 2 h.

2. Weigh the filters in an environmentally controlled area or chamber. Record the filter tare weight, W,
(mg).

a. Zero the balance before each weighing.

b. Handle the filter with forceps (nylon forceps if further analyses will be done).

c. Pass the filter over an anti-static radiation source. Repeat this step if filter does not release easily
from the forceps or if filter attracts balance pan. Static electricity can cause erroneous weight
readings.

3. Assemble the filters in the filter cassettes and close firmly so that leakage around the filter will not
occur. Place a plug in each opening of the filter cassette.

4. Remove the cyclone’s grit cap before use and inspect the cyclone interior. If the inside is visibly
scored, discard this cyclone since the dust separation characteristics of the cyclone may be altered.
Clean the interior of the cyclone to prevent reentrainment of large particles.

5. Assemble the sampler head. Check alignment of filter holder and cyclone in the sampling head to
prevent leakage.

SAMPLING:

6. Calibrate each personal sampling pump to the appropriate flow rate with a representative sampler
in line.

NOTE 1: Because of their inlet designs, nylon and aluminum cyclones are calibrated within a large
vessel with inlet and outlet ports. The inlet is connected to a calibrator (e.g., a bubble meter).
The cyclone outlet is connected to the outlet port within the vessel, and the vessel outlet is
attached to the pump. See APPENDIX for alternate calibration procedure. (The calibrator can
be connected directly to the HD cyclone.)

NOTE 2: Even if the flow rate shifts by a known amount between calibration and use, the nominal
flow rates are used for concentration calculation because of a self-correction feature of the
cyclones.

7. Sample 45 min to 8 h. Do not exceed 2 mg dust loading on the filter. Take 2 to 4 replicate samples for

each batch of field samples for quality assurance on the sampling procedure (see Step 10).

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE: METHOD 0600, Issue 3, dated 15 January 1998 - Page 3 of 6

NOTE :Do not allow the sampler assembly to be inverted at any time. Turning the cyclone to
anything more than a horizontal orientation may deposit oversized material from the cyclone
body onto the filter.

SAMPLE PREPARATION:

8. Remove the top and bottom plugs from the filter cassette. Equilibrate for at least 2 hin an
environmentally controlled area or chamber.

CALIBRATION AND QUALITY CONTROL:

9. Zero the microbalance before all weighings. Use the same microbalance for weighing filters
before and after sample collection. Calibrate the balance with National Institute of Standards and
Technology Class S-1.1 or ASTM Class 1 weights.

10. The set of replicate field samples should be exposed to the same dust environment, either in a
laboratory dust chamber [8] or in the field [9]. The quality control samples must be taken with the
same equipment, procedures, and personnel used in the routine field samples. Calculate precision
from these replicates and record relative standard deviation (S,) on control charts. Take corrective
action when the precision is out of control [8].

MEASUREMENT:

11. Weigh each filter, including field blanks. Record this post-sampling weight, W, (mg), beside its
corresponding tare weight. Record anything remarkable about a filter (e.g., visible particles,
overloading, leakage, wet, torn, etc.).

CALCULATIONS:

12. Calculate the concentration of respirable particulate, C (mg/m?), in the air volume sampled, V (L):
W, W)~ (B, ~B,)

C= x10° mg/m?,
where: W, = tare weight of filter before sampling (mg),
W, = post-sampling weight of sample-containing filter (mg),
B, =mean tare weight of blank filters (mg),
B, =mean post-sampling weight of blank filters (mg),
vV =volume as sampled at the nominal flow rate (i.e., 1.7 L/min or 2.2 L/min).
EVALUATION OF METHOD:

1. Bias: In respirable dust measurements, the bias in a sample is calculated relative to the appropriate
respirable dust convention. The theory for calculating bias was developed by Bartley and Breuer
[10]. For this method, the bias, therefore, depends on the international convention for respirable
dust, the cyclones’ penetration curves, and the size distribution of the ambient dust. Based on
measured penetration curves for non-pulsating flow [1], the bias in this method is shown in Figure 1.

For dust size distributions in the shaded region, the bias in this method lies within the + 0.10
criterion established by NIOSH for method validation. Bias larger than £ 0.10 would, therefore, be
expected for some workplace aerosols. However, bias within £ 0.20 would be expected for dusts
with geometric standard deviations greater than 2.0, which is the case in most workplaces.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE: METHOD 0600, Issue 3, dated 15 January 1998 - Page 4 of 6

Bias can also be caused in a cyclone by the pulsation of the personal sampling pump. Bartley, et

al. [12] showed that cyclone samples with pulsating flow can have negative bias as large as —0.22
relative to samples with steady flow. The magnitude of the bias depends on the amplitude of the
pulsation at the cyclone aperture and the dust size distribution. For pumps with instantaneous
flow rates within 20% of the mean, the pulsation bias magnitude is less than 0.02 for most dust size
distributions encountered in the workplace.

Electric charges on the dust and the cyclone will also cause bias. Briant and Moss [13] have found
electrostatic biases as large as —50%, and show that cyclones made with graphite-filled nylon

eliminate the problem. Use of conductive samplers and filter cassettes (Omega Specialty Instrument
Co., 4 Kidder Road, Chelmsford, MA 01824) is recommended.

2. Precision: The figure 0.068 mg quoted above for the precision is based on a study [3] of weighing
procedures employed in the past by the Mine Safety and Health Administration (MSHA) in which
filters are pre-weighed by the filter manufacturer and post-weighed by MSHA using balances
readable to 0.010 mg. MSHA [14] has recently completed a study using a 0.001 mg balance for the
post-weighing, indicating imprecision equal to 0.006 mg.

Imprecision equal to 0.010 mg was used for estimating the LOD and is based on specific suggestions
[8] regarding filter weighing using a single 0.001 mg balance. This value is consistent with another
study [15] of repeat filter weighings, although the actual attainable precision may depend strongly
on the specific environment to which the filters are exposed between the two weighings.

REFERENCES:

[1] Bartley DL, Chen CC, Song R, Fischbach TJ [1994]. Respirable aerosol sampler performance testing.
Am Ind Hyg Assoc J, 55(11): 1036-1046.

[2] Bowman JD, Bartley DL, Breuer GM, Shulman SA [1985]. The precision of coal mine dust sampling.
Cincinnati, OH: National Institute for Occupational Safety and Health, DHEW (NIOSH) Pub. No.
85-220721.

[3] Parobeck P, Tomb TF, Ku H, Cameron J [1981]. Measurement assurance program for the weighings
of respirable coal mine dust samples. J Qual Tech 73:157.

[4] ACGIH [1996]. 1996 Threshold limit values (TLVs™) for chemical substances and physical agents
and biological exposure indices (BEIs™). Cincinnati, OH: American Conference of Governmental
Industrial Hygienists.

[5] American Conference of Governmental Industrial Hygienists [1991]. Notice of intended change—
appendix D—particle size-selective sampling criteria for airborne particulate matter. Appl Occup
Env Hyg 6(9): 817-818.

[6] NIOSH [1977]. NIOSH Manual of sampling data sheets. Cincinnati, OH: National Institute for
Occupational Safety and Health, DHEW (NIOSH) Publication No. 77-159.

[7] Higgins RI, Dewell P [1967]. A gravimetric size selecting personal dust sampler. In: Davies CN, Ed.
Inhaled particles and vapors Il. Oxford: Pergammon Press, pp. 575-586.

[8] Bowman JD, Bartley DL, Breuer GM, Doemeny LJ, Murdock DJ [1984]. Accuracy criteria
recommended for the certification of gravimetric coal mine dust personal samplers. NTIS Pub. No.
PB 85-222446 (1984).

[9] Breslin, JA, Page SJ, Jankowski RA [1983]. Precision of personal sampling of respirable dust in coal
mines. U.S. Bureau of Mines Report of Investigations #8740.

[10] Bartley DL, Breuer GM [1982]. Analysis and optimization of the performance of the 10-mm cyclone.
Am Ind Hyg Assoc J 43: 520-528.

[11] Caplan KJ, Doemeny LJ, Sorenson S [1973]. Evaluation of coal mine dust personal sampler
performance, Final Report. NIOSH Contract No. PH CPE-r-70-0036.
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[12] Bartley DL, Breuer GM, Baron PA, Bowman JD [1984]. Pump fluctuations and their effect on cyclone

performance. Am Ind Hyg Assoc J 45(1): 10-18.

[13] Briant JK, Moss OR [1983]. The influence of electrostatic charge on the performance of 10-mm

nylon cyclones. Unpublished paper presented at the American Industrial Hygiene Conference,
Philadelphia, PA, May 1983.

[14] Koqut J [1994]. Private Communication from MSHA, May 12, 1994,
[15] Vaughn NP, Chalmers CP, Botham [1990]. Field comparison of personal samplers for inhalable dust.

Ann Occup Hyg 34: 553-573.

METHOD REVISED BY:

David L. Bartley, Ph.D., NIOSH/DPSE/ARDB and Ray Feldman, OSHA.
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Figure 1. Bias of three cyclone types relative to the international respirable dust sampling convention.

APPENDIX: Jarless Method for Calibration of Cyclone Assemblies

This procedure may be used in the field to calibrate an air sampling pump and a cyclone assembly
without using the one-liter “calibration jar”.
1. Connect the pump to a pressure gauge or water manometer and a light load (adjustable valve or

5-um filter) equal to 2" to 5”H,0O with a “TEE” connector and flexible tubing. Connect other end of

valve to an electronic bubble meter or standard bubble tube with flexible tubing (See Fig. 2.1).

NOTE: A light load can be a 5-um filter and/or an adjustable valve. A heavy load can be several 0.8-
pm filters and/or adjustable valve.

. Adjust the pump to 1.7 L/min, as indicated on the bubble meter/tube, under the light load

conditions (2”to 5”H,0) as indicated on the pressure gauge or manometer.

. Increase the load until the pressure gauge or water manometer indicates between 25”and 35" H,0.

Check the flow rate of the pump again. The flow rate should remain at 1.7 L/min + 5%.

. Replace the pressure gauge or water manometer and the electronic bubble meter or standard

bubble tube with the cyclone having a clean filter installed (Fig. 2.2). If the loading caused by the

cyclone assembly is between 2”and 5”H,0, the calibration is complete and the pump and cyclone
are ready for sampling.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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Pressure
gauge
T Air flow
A —
Tee
- Valve i
and/or | |
- filter load
o0 - Flow meter

Air sampling pump

Figure 2.1. Block diagram of pump/load/flow meter set-up.

Pressure
gauge

A

Tee Cyclone filter

Cyclone

Air sampling pump

Figure 2.2. Block diagram with cyclone as the test load.
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