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a o 1

(@ @y (As) ldifiu olog fadinSusiedng
& vowed (Cu) Bifiu wo Tadnsusiedng

—~

o) Usen (Hg) LU c.oo¢ faaniunedns

—~~

I a

) wAallen (Cd) liiAu o.om adnsusedns

£y

a 1 a a a U 1 a
<) wusey (Ba) iU e.0 ladnsusedns

—~

a A

(@) FAdon (Se) iy o.ob Nadnsuseans

a o I a

(@o) =i (Pb) Uiy ol Tadnsusadng
(0@) Anuia (NI) Wiy e.0 Laansusadns
)

(o) wamda (Mn) hiidu @o Tadnsunedns

99 b N1IRTIVAOUAININTFIUUINGAINTTY eude ¢ Tuldigaewalul

0.6

Aanudunsauazang Tildiasesinanudunsauasan@esin (pH Meter)

PHANUaLREALUAININ 0.0 WUIY

RG]

gaumall Mildiesesingamgiiinvazyinisifiudiegg



W em
WU ead FRUNLAY odn FIVAINUYLUNTN o {OUIBU  odoo
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o0& Y9IuTInvIuassninun 1Kl935ns0eH 1unsEn1wnselonsa
(Glass Fiber Filter) WazaUWisiigaImnil eom - eo& snwallva Wunaed1sies o il
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. B17Y (Arsenic)
CAS No.: 7440-38-2

7% Inductively Coupled Plasma - Atomic Emission Spectrometry wia
3 Inductively Coupled Plasma - Optical Emission Spectrometry M38
33 Inductively Coupled Plasma - Mass Spectrometry w3o

% Graphite Furnace Atornic Absorption Spectrophotometry Wia

38 Atornic Absorption, Gaseous Hydride 39

7% Atornic Absorption, Borohydride Reduction v¥a

F n - -
HAFAUNATUATUALLG WMWY EU

. uasdley (Cadmiurm)
CAS No.: 7440-43-9

38 Inductively Coupled Plasma - Atomic Emission Spectrometry #38
5% Inductively Coupled Plasma - Optical Ermission Spectrometry wia
38 Inductively Coupled Plasma - Mass Spectrometry #3a

%5 Flame Atomic Absorption Spectrophotometry W32

R Graphite Furnace Atomic Absorption Spectrophotometry V)

48 Atomic Absorption Spectrametry, Direct Aspiration %38

75 Atomic Absarption Spectrometry, Furnace Technigue Vi

=

= ¢ =l o o
TATHUNASUATUALN AW MUTIL

0

o, IAgElausiaEns U
{Hexavalent Chromium)
CAS No.: 18540-29-9

el | . . o
15 Colorimetric M58

75 lon Chromatagraphy 3

1% Blemental and Molecular Speciated kotope Dilution Mass Spectrometry Y38

oo di ‘.{ o 5
']ﬁﬂ"l'i'ilﬂﬂﬂ'iﬂﬂ‘]ﬂﬂlﬂ]ﬂ'ﬁ WLWLIEEU

& vaaual {Copper)
CAS No.: 7440-50-8

o

38 Inductively Coupled Plasma - Atomic Emission Spectrometry wia

3
3 Inductively Coupled Plasma - QOptical Emission Spectrometry 3o

el

5 Inductively Coupled Plasma - Mass Spectrometry #38

ab ot

Flarne Atomic Absorption Spectrophotometry #ie
T Graphite Furnace Atomic Absorplion Spectrophotometry win
Agnrsdudinsuarunuuaiuiturey

& Pe (Lead)
CAS Mo Td39-92-1

T8 [nductively Coupled Plasma - Atomic Emission Spectrormetry ¥38
T8 Inductively Coupled Plasma - Optical Emission Spectrometry #ia
A5 Inductively Coupled Plasma - Mass Spectrometry #3o

3% Flarne Atomic Absorption Spectrophoiometry ¥io

1 Graphite Fumace Atomic Absorption Spectrophotometry ¥38

FnrsdufinsuaIuguusfieiveeu
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. tuanila (Manganese)
CAS Mo, 7439-96-5

3% Inductively Coupled Plasma - Atarnic Emission Spectrometry vis
7% Inductively Coupled Plasma - Optical Emission Spectrometry #ia
35 Inductively Coupled Plasma - Mass Spectrometry #ia

38 Flame Atomic Absorption Spectrophotometry %ig

75 Graphite Furnace Atomic Absorption Spectrophotametry W5

- o - - ]
UENTEUANTUAIUANLAWENUTEU

w. Usam (Mercury)
CAS No.: 7435-97-6

1 5 Inductively Coupled Plasma - Atomic Emission Spectrometry D)

T [nductively Coupled Plasma - Mass Spectrometry wig

7% Therrnal Decomposition - Atomic  Absorption Spectrophotometry wia
3% Cold - Vapor Atomic Fluorescence Spectrometry {CVAFS) wig

7% Cold - Vapor Atomic Absorption Spectr-ometry ({CvAAS) w¥s

“BrsduinsunuusaiuALey

. Tnia (Nickel)
CAS Mo, 7440-02-0

35 Inductively Coupled Plasma - Atomic Emission Spectrometry ¥3o
3% Inductively Coupled Plasma - Optical Emission Spectrometry #3a
35 Inductively Coupled Plasma - Mass Spectrometry wia

35 Flame Atoric Absorption Spectrophotometry w3

35 Graphite Furnace Atomic Absorption Spectrophotometry Wi

2 o P
']ﬁﬂ']iau?m'suﬂluﬂuu AR UTaU

. 3awliow (Seleniurn)
CAS No.: 7782-45-2

3% Inductively Coupled Plasma - Optical Emission Spectrometry Wi
7§ Inductively Coupled Plasma - Mass Spectrometry #39

38 Graphite Furnace Atomic Absorption Spectrophotametry W39

3% Atomic Absorption, Furnace Technique #38

3% Atomic Absorption, Gaseous Hydride via

8 Atemic Absorption, Borohydride Reduction 15

TEﬂﬂSBUﬂﬂiuﬂ’JUF"INUEﬂHﬁWHBU

astasiuindndnghtuatdad (Pesticides)

@ BEVSI1PU (Atrazing)
CAS Np; 1912-249

3% Gas chromatography - Atomic Emission Detector {GC - AED) w3

Gas chromatography - Electron Capture Detection (GC - ECD) Wie
73 Gas chromatosraphy - Electrolytic Conductivity Detector (GC - ELCDY W38
35 Gas Chromatograph - Mass Specirometry (GC - MS) %38

e o
= o

35 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) uia

ot

WnsduiinsuaiuguuaRmAuTey

0. AABiA (Chiordane)
CAS No: 12789-03-6

7% Gas Chromatography - Mass Spectrometry (GC - MS) U39

33 Gas Chromatosraphy - Electron Capture Detection (GC - ECD)

70 Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) 33

A8 High Resolution Gas Chrornatography - High Resolution Mass
Spectrometry (HRGEC - HRMS) w3

fi%msﬁ'uﬁmmwﬂuuaﬁmﬁuﬁau
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. AABLWIWAA (Chlorpyrifos)
CAS No,; 2321-88-2

75 Gas Chromatography - Mass Spectrometry (GC - MS) w3

75 Gas Chromatoeraphy - Flame Photometric Detection (GC - FPD) W3

%8 Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) 38

7 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w39

Fmduiinsumuriusfuiurey

& lngf (24D
. CAS No.: 84-75-7

18 Gas Chromatography - Electron Capture Detection (GC - ECD) w38
% Gas Chromatography - Mass Spectrometry {GC - MS)

75 Liguid Chromatography - Mass Spectrometer (LC-MS) Wie
fmsduiinsuarumumaiviiugo

&, fi¥ (ooT)
CAS No.: 50-29-3

Gas chromategraphy - Electron Capture Detection (GC - ECD) w58

3 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) w30
5 High Resolution Gas Chromatography - High Resolution iass
Spectrometry (HRGC - HRMS) 959

’Jﬁﬂ'I‘i'EJN?Iﬂ‘EiJﬂ’]UF}SJiJﬁﬂ‘ﬂLﬁU'HBU

v, Aamiu (Dieldrin)
CAS No.: 60-57-1

7% Gas Chromatography - Mass Spectrometry (GC - MS) #99

3% Gas chromatosraphy - Electron Capture Detection (GC - ECD) wia

3% Gas chromatceraphy - Electrolytic Conductivity Detectar (GC - ELCD) V39

7t High Resolution Gas Chrormatography/High Resolution Mass
Spectrometry (HRGC/HRMS) wig

oo P | = =
TN BUVRTNATUALN G W NI

o. Lnalvlan (Glyphosate)
CAS Na.: 1071-83%-6

% Gas Chromatography - Mass Spectrometry (GC-MS) T2

% Gas Chromatosraphy - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) %30

7 Gas Chromatoaraphy - Flame Photometric Detection (GC - FPD) w3a

78 High Performance Liquid Chromatearaphy - Flame Photamedric
Detection (HPLL - FPD) w3g

33 High Performance Liquid Chromatography - Mass Spectrometry
(HPLC - MS) ¥i%0

75 High Performance Liquid Chromatography - Uv Detector (HPLC - Uv) w3

] o a ] -
SENTENNNTHATURIIEW IR ALY

. \aUnAAas (Heptachlorn)
CAS No.: 76-34-8

43 Gas Chiomatography - Mass Spectrometry (GC - MS) %3D

3 Gas chromatography - Electron Capture Detection (GC - ECD) w8

T8 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wia

75 High Resolution Gas Chromategraphy- High Resolution Mass
Spactrometry (HRGC - HRMS) ¥58

rads 1 "J L=y
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« \WwUnaaad ananles
{(Heptachlor Epoxide)
CAS No.- 1024-57-3

% Gas Chromatography - Mass Spectrometry (GC - MS) #32

% Gas chromatography - Electron Capture Detection (GC - £CD) vi3a

T Gas chromatosgraphy - Electrolytic Carductivity Detector {GC - ELCD) w3g

78 High Resolution Gas Chromatography - High Resolution Mass
Spectiometry (HRGC - HRMS) 158

oy { d o
Fnsdudinsuriupuuaiiviueay

0. AULAY (Lindane; gamma
Hexachloracyclohexane)

CAS No.: 58-8%-9

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

T Gas chromatography - Electron Capture Detection (GC - ECD) #5a

48 Gas chromatography - Electrolytic Conductivity Detector {GC - ELCD) W30

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

vy od A 2 A
TEATTOUANTHATUABLAR WYY

@, WITA198 leanalss
{Paraguat Dichlaride}

CAS No.: 1910-42-5

38 High Perfarmance Liquid Chromatography - UV detection (HPLC - UV) w30
33 Higch Performance Liquid Chromatography - Mass Spectrametry/
Mass Spactrometry (HPLL — MS/MS) w38
3% High Performance Liquid Chromatography - Dicde Aray Detector
(HPLC - DAD) %30
0 Spectrophotometer Wia

P | o - -, =
AEATTHUNATUATUAUHGWRLINIEDU

olo. HuszaaalTRLOA
{Pentachlcrophenol)

CAS No.: B7-86-5

33 Gas Chromatosraphy - Mass Spectrometry (GC - MS) is

48 Gas Chromatography - Electron Capture Detection (GC - ECD) w30

78 Gas Chromatagraphy - Flame lonization Detector (GC - FID) w3

38 Gas Chromatagraphy - Atomic Emission Detector (GC - AED} W39

T Gas Chromatography - Fourler Transform Infrared Spectrometry
(GC - FTIR} wSa

38 UV - Induced Colorimetry %39

Fen1sdufinsuuaueRuiiueey

aspundssmads Volatile O

raanic Compounds: YO Cs)

&. WU (Benzene}
CAS Nog 71-43-2

3% Gas Chromafography - Mass Spectrometry (GC - MS) W39
%% Gas Chromatography - Photoionization Detector (GC - PID) wig

I, ASURUHATERRDLTR
{Carbon Tetrachloride)
CAS No.: 56-23-5

35 Gas Chromatography - Electrolytic Conductivity Detectors (GC - ECD} wap
3% Vacuum Distillagion - Gas Chrormatography/Mass Spectrometry (VD -
GC/MS) Wi

m. oe-lefaalefivu
{1,2-Dichloroethane)
CAS Ne: 107-06-2

%8 Direct Sampling lon Trap Mass Spectrometry (DSITMS) u3a

'Jﬁﬂ'l'iﬂ‘lmﬂ'il]ﬂ']ﬂf]lmm‘mlﬁu weu

& o,e-MAADLESEYEAY
(1,t-Dichloroethylene)
CAS Mo, 75354




WITTHADS AANTEIAs ST

& 3d -0 o lnrsalsanidu
{cis-1,2-Dichloroethylens)
CAS Mo 156-59-2

B N7 TUd-eo- WPRBlSiansEY
(trans-1,2-Dichloroethylens)
CAS No.: 156-60-5

o, nmas st
(Dichlorcmethane}
CAS No.: 75-08-2

<. Woviauutu
{(Ethylbenzene )
CAS Mo 100414

o. aladu (Styrene)
CAS No.: 100-42-5

@0, WRATEAARLTEVIAY
{Tetrachloroethylene}
CAS Mo 127-18-4

aa. ngdu (Toluene)
CAS No.: 108-88-3

e, lWIAaaleysay
(Trichloroethylene)
CAS No.: ?9_—01—6

. @65 1NTABLSINY
{1,1,1-Trichloroethane)
CAS Mo, 71-55-6

G, @50 AR LTBINY
(1,1,2-Trichloroethane)
CAS No.: 79-00-5

ad. Iiiinraalin
fviny!, Chloride}
CAS No.: 75-01-4

eb. leAu (Xylenas)
CAS No.: 1330-20-7

arsduaTedug

@, wwuls (10) Tniy 48 Gas Chromatography - Flame lonization Detector (GC - FID) 38
(Benzolalpyrene) T8 Gas Chromatography - Mass Spectrarmetry {(GC - MS) W50
CAS No.: 50-32-8 T8 Therrnal Extraction - Gas Chramatoeraphy/iass Spactrometry (TE -

GC/MS) 1l




w15 iileed

TR GUMEL,

75 Gas Chromatography - Fourier Transform Infrared Spectrometry
{GC FTIR) wia
3% High Performance Liquid Chromatography - UV Detection (HPLC-UV) w3
3% High Performance Liquid Chromatography - Flame lonization Detection
(HPLC - FID) ¥

FensBufinsumuazuafiviugey

k. lgunlud (Cyanide)
CAS No.: 71-43-2

%8 Colorimetric with Manual Digestion w3

38 Inductively Coupled Plasma - Atoric Ermission Spectroretry (ICP - AES) 78
33 Atomic Absorption, Fumnace Technigque 58

33 Atomic Absorption, Gaseous Hydride %39

78 Atomic Absorption, Borohydride Reduction w39

AsduinsuAIURNIA W iLToU

o AT slob (PCB-126)
CAS No.; 57465-28-8

Gas Chromatography - Electron Capture Detection {GC - ECD) w52
3% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) W3a
38 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR) %38
48 Thermal Extraction - Gas Chromatography/Mass Spectrometry
(TE - GC/MS) W3D
33 Gas Chromatography - Mass Spectrometry (GC - MS) 38
8 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) %39

SEnsdufinsumiuauuadiviiuseu

&. om0, ARAR
(2,3,7,8-TCOD; 2,3,7,8-
tetrachlarodibenzo -p-dioxin}
CAS No.: 1746-01-6

73 High Resolution Gas Chromatoeraphy - High Resolution Mass
Specirometry (HRGC - HRMS) u3a

Tanrduiinsuaugusaiiwiurey
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(Parameter) {Container) {Preservative) (Holding Time)
Tavewii (enculerdlovede | wanadnwdowds | udBuitgamnd e@o U
NS 5am) & + lo A adna
{(Heavy Metals)
Tasidlezdasnannaun LI wthivdgamn mo Tursumazaizad1e
(Hexavalent Chromium) & + o s wadua | go Tumdnihnisiwiaudingng
Usan (Mercury) eap R s

& = lv DIFLTATYA

asdunidszinede YINUF weiufigamgd o Tu
{Volatile Organic Compounds) & 3 lo DI NTETE
arstosiumdndnshonardat 2 wLAufigmumsd ac JunaumasiouiIeg
(Pesticides) & + o PFNTATEER | o TUMAMINIINSHNEI0E
wuly (@) Twiy WA wiilduigumail ®a FUNBUNITRSHNF 889

{Benzola]pyrene)

LY

€ + b BIANHAEEE

@6 TUMAM I TFS R8s

lgplug (Cyanide)

HanaRnuIa g

-1 .=J =
ug gl
€ * o DIAWRLTUE

& TUNDUNITWSHNFIRENY

75T (PCBs) Ik wibufigamgll | ec Tuteumsiwdeusietn
@ + lo DiAEAANE | &o SunWinsiasLuina

o= e [ 2 - - o of ar 1
o, o, e, - VTAR AR wHduviauminll mo TUABUANIFSEURIDE7

(2,3,7,8-TCOD)

& + v DIFLTATEYE

S& TUNRIMIANSWIELAI8E14

* srunmdonfudiuniy Test Methods of Evaluating Solid Waste, Physical/Chemical Methods

(SW-846) Taqasfm it rdauusissinaanizais$m (United States Environmental Protection

Agency)
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Jadmeadszmansznsrumalng
Gae enadaassslumsihouiimsuamzwiedan (5ai)
MIINVNIENDY 1
anaasad
v Faaaail dluaudiu faansneaaIne
Tae3as 1 gnuARLaeS
(p-p-m) (mg/M")

1. 2803U (Aldrin) - 0.25
2. avBunad-1unsa (Azinphos-methyl) - 0.2
3. PaaLeu (Chlordane) - 0.5
4. # & 9 (DDT) - 1
5. # @ 3 N (DDVP) - 1
6. lamagasd (Dichlorvos) - 1
7. Aan3u (Dieldrin) - 0.25
8. Tawwnsa 1, 2 lalusly 2, 2 lorsalsiendaneama (lausawn)

(Dimethyl 1, 2-dibromo 2, 2 dichloroethyl phosphate (Dibrom) - 3
9. 1dUM5Y (Endrin) - 0.1
10. | nls@au (Guthion) - 0.2
11. AzMDITTIUA (Lead arsenate) - 0.15
12. ULy (Lindane) - 0.5
13. | alseau (Malathion) - 15
14. wsanfaas (Methoxychlor) - 15
15. | fila@u (Nicotine) - 0.5
16. | @amand (Systox) - 0.1
17. | uesidenuazansusznaufiazansle

(Thallium (Soluble compounds) as TT) - 0.1
18. | lsuwsy (Tiram) - 5
19. MianaWi (Toxaphene) - 0.5
20. | w15 lsaau (Parathion) - 0.11
21. Waan31 (Phosdrin) - 0.1
22. Twsssu (Pyrethrum) - 5
23. | MSWvhIu (Warfarin) - 0.1
24. | m3w3a (11U (13)) [Carbaryl (Sevin (R)] - 5
25. | 2,4-@ (2,4-D) - 10
26. W51 (Paraquat) - 0.5
27. 2,4,5%(2,4,5T) - 10
28. | nsathdn (Acetic Acid) 10 25
29. | wanluily (Ammonia) 50 35
30. | ensvydaransUsznauresansny

[Arsenic and Compounds (as As)] - 0.5
31. | @%8u (Arsine) 0.05 0.2
32. | luiiia (Biphenyl) 0.2 1
33. | daWuaa 1 (Bisphenol A) 0.5 2.8
34. | m3suaulasanlyd (Carbon dioxide) 5,000 9,000




annaneaNNUasans lumsinu

(@5tAd)

35. | mSuauNauUanlEe (Carbon monoxide) 50 55
36. | Pa@a5u (Chlorine) 1 3
37. | aassulasanlyd (Chlorine dioxide) 0.1 0.3
38. | Tasflewuazansusznavzaslasiiloa - 1
39. | Wwrewnauns - 0.1
40. | HuvIeaaeIuDINBIUM - 1
41. D‘!u?ﬂﬁﬂﬁu [Cotton dust (raw)] - 1
42. Toenlua (Cyanide as CN) - 5
43. 1anda danadad (Lansuaa) [Ethyl alcohol (Ethanol)] 1,000 1,900
44. | Wgaalsd [Fluoride (as F)] - 2.5
45. | Wgea3u (Fluorine) 0.1 0.2
46. lalasulaenlug (Hydrogen Cyanide) 10 11
47. ﬂNLwaﬂaaﬂl‘ﬁﬁ (Iron Oxide Fume) - 10
48. WNSapanadad (LUN5IUBA) [Methyl alcohol (Methanol)] 200 260
49. | #ifia m5luila (Nickel carbonyl) 0.001 0.007
50. | fiha lugteaslansuwazansusznouiiozmsld

(Nickel, Metal and Soluble Compounds, as Ni) - 1
51. | nselu@3a (Nitric acid) 2 5
52. | lusSmeanlsd (Nitric oxide) 25 30
53. | lulasiaulasanlyd (Nitrogen dioxide) 5 9
54. Tulasndwa3u (Nitroglycerin) 0.2 2
55. | lmdsulansanld (Sodium hydroxide) - 2
56. | #awlaslasanlud (Sulfur dioxide) 5 13
57. nsaMuLaY (Sulfuric acid) - 1
58. OATILENTALAe [Tetracthyl lead (ad Pb)] - 0.075
59. LOATUNNDBLEA [Tetramethyl lead (as Pb)] - 0.07
60. | Gyn uazansusznauaiiuniduasdiyn - 2
61. | Gyn uasansussnauduniduasdiyn - 0.1
62. | Wuoa (Phenol) 5 19
63. | Waadu (m3luila Aaalse) [Phosgene (Carbonyl chloride)] 0.1 0.4
64. | WasaWu (Phosphine) 0.3 0.4
65. n3aWaawaia (Phosphoric acid) - 1
66. WasWasd (11Aa9) [Phosphorus (yellow)] - 0.1
67. Noawaid twunzAaalse (Phosphorus pentachloride) - 1
68. NoaWasd twunedalWé (Phosphorus pentasulfide) - 1
69. Waanesd losnaalse (Phosphorus trichoride) 0.5 3
70. | lodu (lzaea) [Xylene (Xylol)] 100 435
71. | Wnwesdanzdaaalss (Zinc chloride fume) - 1
72. w“uwmé'mxﬁaaﬂlwﬁ (Zine oxide fume) - 5




annaneaNNUasans lumsinu

(@5tAd)
MIINVNIELDY 2
USanaaswadl
aeuil dasaai drulusrudiu fqadnIncaaina
Taau5anns 1 gﬂmﬁfi'mm
(p-p-m.) (mg/M°)

1. dadu lnadda dinas (Allyl glycidyl ether (AGE)) 10 45
2. Tussau loswgaalss (Boron Tifluoride) 1 3
3. faeazland (Butylamine) 5 15
4. aLiie3-dhiia Tastm (Tert-Butyl chromate (as Cro,)) - 0.1
5. ma’%ulmvxlgaalsﬁ (Chlorine trifluoride) 0.1 0.4
6. AaplIasENGan lae (Chloroacetaldehyde) 1 3
7. aaalsnasy (lasmaalsiitnu) (Chloroform (trichloromethane)) 50 240
8. aals-lamaalsiuu@u (o-Dichlorobenzene) 50 300
9. | lomoalsienda di5a$ (Dichloroethyl ether) 15 90
10. 1,1-lapaals-1-lulasdwu (1,1-Dichloro-1-nitroethane) 10 60
11. | lalnag@ia dnas (7 3 8) (Diglycidyl ether (DGE)) 0.5 2.8
12. | ana wasuauau (Ethyl mercaptan) 10 25
138. | anSadu lnareslaluase uaz 7 vie lulaslnawmasu

(Ethylene glycol dinitrate and / on Nitroglycerin) 0.2 1
14. lalosiau raalse (Hydrogen chloride) 5 d
15. Toladiu (lodine) 0.1 1
16. wnamild (Manganese) - 5
17. | wm5oaluslad (Methyl bromide) 20 80
18. Wnsa wasuaUuai (Methyl mercaptan) 10 20
19| ypavhiamsa aladu (0L Methyl styrene) 100 480
20- | Lameay Tawliis laluluenue (8w @ la)

(Methylene bisphenyl isocyanate (MDI) 0.02 0.2
21 Tuluwamna laas@ (Monomethy! hydrazine) 0.2 035
22. wasiuiiad (Terphenyls) 1 9
23 ngﬁu—2,4—1mlaTﬁ1meum (Toluene-2,4-Diisocyanate) 0.02 0.14
24. 1 2.8

Tafia maalsd (Vinyl chloride)
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(151ad)
IINNNIENDY 3
Yanaasad
— Usanmany
e o W USanaenuatuggn . u o
feu ; ANNLTNTURAY . induialgay
. Zagrsal Tudrnaiidiin
il ABATZEIA — Tiale
AL AIBUA
aulni USanaanandnzy
Tiiaomla
1 | wudu (Benzene) 10 dan/mudiu 50 da/mudiu 10 W 25 dn/mudiu
2 | weadenuarasusznauiusiataow 2 lulasnsu/ 25 lulasnsu/ 30 W¥ 5 lulasnsu/
(Berylium and Berylium compounds) anunAmuas anunAfues anunAfuas
3 vjmmmﬁ'ﬂu (Cadmium fume) 0.1 fadnsu/ - - 0.3 fadnsu/
anuATuGs anunAfues
4 c!uuﬂmﬂ'ﬂu (Cadmium dust) 0.2 fadnsu/ - - 0.6 Jadnsu/
aNATNGS ANIARNAS
5 | asuauladalua 20 su/mudiu 100 du/auaiu 30 W7 30 dau/audiu
(Carbondisulfide)
6 | msuswannaaalse 10 du/é e 200 dw/aud | 5 wiilunndnne [ 25 dwsaudu
(Carbontetrachloride) 4 1l
7 | wondadu laluslugd 20 dau/mudiu 50 dau/mudIu 517 30 du/mudu
(Ethylene dibromide)
8 | ansadu lanaslsd 50 du/mudIu 200 dw/audu 5 ndilugngana | 100 du/mudn
(Ethylene dichloride) 3 “3"’3‘[1»10
9 | WesWadlad (Formaldehyde) 3 d/audu 108 /mudu 30 W 5 da/audu
10 | duwgealse (Fluoride as dust) 2.5 Aadnsu/ - - -
NUATNGS
11 | asmuszansusznavaiuniduasnsi 0.2 fadnsu/ - - -
(Lead and its inorganic compounds) Qﬂ'i_l"lﬂfﬁumi
12 | wnde Aaalse (Methyl chloride) 100 dau/audIu 300 du/audu 5 wdilunngdana | 200 dwsmudn
3 il
13 | wnSedu raalsd 500 §IU/UdIU 2,000am/awmdn | 5 wiiilunndnnm 1,000 &/
(Methylene chloride) 2 #las MU
14 | saunuly (uoaled) wadis 0.01 §adnsu/ - - 0.04 §iadn3y/
(Organo (alkyl) (mercury)) aNATNGS anunAfues
15 | dla3u (Styrene) 100 du/amudiu 600 dau/MuaIu 5 wiiilunnganm | 200 dwsarudu
3 $alus
16 | losnasls landadu 100 dhu/audiu 300 du/mudu 5 wiilunngdana | 200 dwsmudn
(Trichloroethylene) 2 %L’JINQ
17 | waneasls wniadu 100 shu/gusy | 3008m/d s 5 wiilunngdana | 200 dw/mudn
(Tetrachloroethylene) 3 1l
18 | Tngdu (Toluene) 200 du/mudiu 500 §au/audIU 10 W 300 du/MudIu
19 | lalasiau 4alW@ (Hydrogen sulfide) - 50 dau/audiu 10 w# 20 dhu/audiu
20 | Usan (Mercury) - - - 0.05 Radnsu/
anunAfues
21 | nsalasiia uazndolasiune - - - 0.1 fadnsu/

anunAfNes
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(@5tAd)

Uszanaeluus, wdsnsanszazia

mM3audng
i Haansiadl dwaymaca NadnIncaaINe
Ynmsuasarma 1 gﬂmﬁﬁmm
1 gnmﬂﬁv!m (Mppcf) (mg/M?)
1. | &M (Silica)
A3878aU (Crystalline)
- Mm%y (Quartz) ﬂuwumﬁmmiﬂLﬂ'ﬂﬁmazazaﬂuqmwm 250 10 mg/M’
Jaala (Respirable dust) % SIO,+ 5 % SiO,+ 2
- M93% (Quartz) HuNN2WA (Total dust) _ 30 mg/M’
1 250 % SiO,+ 2
- a3alounlayt (Cristobalite) - 10 mg/M3
2 | %Si0,+5 _—
% SiOy+ 2
2. | owedila nunaussssNNG (Amorphus) 20 80 mg/M’
% SiO,
3. | 3awme (fiilnandameiniy 19%) (Silicates)
- wadLudEnad (Asbestos) 5% -
- 3lulay (Tremolite) 5% -
~ nada (Tale) waniduduly (Asbestos form) 5* -
~ nada (Tale) waniilaifludule (non-asbestos form) 20 -
- Tum (Mica) 20 -
- Taualou (Soapstone) 20 -
- Yasauauddiuus (Portland cement) 50 -
- un5IWH (Graphite) 15 -
- Huenuiiu (Coal dust) i Si0, WpEnN 5% - 24 mg/M”*
- tlughufiu (Coal dust) 71§l Si0, annH 5% - 10 mg/M°
% SiO,+ 2
4. Quﬁﬁa‘lﬁtﬁﬂmm%mw (Inert or Nuisance dust)
- dumnaiininsodfuesasanlugiansenianld 15 5 mg/M’
(Respirable dust)
- {unnpna (Total dust) 50 15 mg/M’

* wanade Hnuduls/oime 1 gnunafBuimes
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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/ms, 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: 1to2L/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 S349 [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).

ok WN

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,

(mq).

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):
_ (W2 _VV1)_(BZ _B1)
4
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).

C

x10%, mg/m’,

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, $262 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, PE., 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

Alcyclone:  2.5L/min
CALIBRATION:  National Institute of Standards and

VOL-MIN: 20L @ 5mg/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].
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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
(SKC Inc., 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»u AW

SPECIAL PRECAUTIONS: None.

PREPARATION OF SAMPLERS BEFORE SAMPLING:

—_

. 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).

¢. 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 h in 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, -8,
v

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),

4

= 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
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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.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE: METHOD 0600, Issue 3, dated 15 January 1998 - Page 5 of 6

[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.
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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.

2. 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.

3. 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%.

4. 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,0O, 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 "
and/or | |
- filter load
o - Flow meter

Air sampling pump

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

Pressure
gauge

Tee Cyclone filter

Cyclone

Air sampling pump

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