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Appendix

APPENDIX I

REPRESENTATIVE SAMPLING METHODS

The methods and equipment used for sampling waste materials will
vary with the form and consistency of the waste materials to be sampled,
Samples collected using the following sampling protecols, for sampling
waste with properties similar to the indicated materials, will be consid-
ered by the department to be representative of the waste:

(1) For extremely viscous liquid - ASTM Standard D140-70

(2) For crushed or powdered material - ASTM Standard D346-78
(8) For soil or rock-like material - ASTM Standard D420-69

(4) For soil-like material - ASTM Standard D1452-80

(5) For fly ash-like material - ASTM Standard D2234-76

Note: The publications containing these standards ma{y be obtained from the:

American Society for Testing and Materials
1916 Race Street
Philadelphia, PA 19103

These publications are available for inspection at the offices of the department, the secre-
tary of state, and the revisor of statutes,

(6) For containerized liquid wastes - “COLIWASA" described in
"“Test Methods for the Evaluation of Solid Waste, Physical/Chemical
Methods” (SW-846),

(7) For liquid waste in pits, ponds, lagoons and similar reservoirs -
"Pond Sampler” deseribed in “Test Methods for the Evaluation of Solid
Waste, Physical/Chemical Methods"” (SW-8486),

Nofe: This publication may be obtained from:

Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402

This publication isavailable for inspection at the offices of the department, the secretary of
state and the revisor of statutes,
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APPENDIX II

CHEMICAL ANALYSIS TEST METHODS

Tables 1, 2 and 3 specify the appropriate analytieal procedures, desceribed in “Test Meth-
ods for Evaluating Solid Waste, Physical/Chemical Methods,” SW 846 which shall be used to
determine whether a sample contains a given Appendix IIT or 1V toxic constituent.

Table 1 identifiez each Appendix I1I or IV organic constituent along with the approved
measurement method. Table 2 identifies the corresponding methods for inorganic species. Ta-
ble 3 summarlzes the contents of 3W-846 and supplies specific section and method numbers
for sampling and analysis methods,

Prior to final sampling and analysis method selection the analyst shouid eonsult the specific
section or method deseribed in SW-846 for additional guidance on which of the approved
methods should be employed for a specific sample analysis situation.

Table 1

Analysis Metheds for Organic Chemicals Contained in SW-846
Compound Method Numbers
Acetonitrile .. ..ol iiiiieas P Ceriasenes PP . 8030, 8240
Acrolein ., ereees vemeneeran vetieerena .... 8030, 8240
Acrylamide ...... Vesasnana [P R Ceareraen Veieaan 8016, 8240
Acrylonitrile .......00n0e PP P, Ceriaienes AP 8030, 8240
2-Aming-l-methylbenzene (0-Toluidine) ........... ereerenae vaa 8250
4-Amino-l-methylbenzene {p-Toluidine) .......... P veees 8250
Aniline .,....... eneaens berrasnses enarearen . areeen 8250
Benzene ...ovvviiannnns Cererrenny [ [T Vesseasans 8020, 8024
Benz{a)anthracens.......coue0 Ceraaerees Cherasaras AP ... 8100, 8250, 8310
Benzo(a)pyrene ....ocvivvinnns vasneens Caanerias verreenens ... 8100, 8250, 8310
Benzotrichloride ,........ Cemeeeien Ciseeraners [ Ceiniaens 8120, 82560
Benzy! chloride ........- Chirenes Ceseeraens irerereras PP 8120, 8250
Benzo(b)luoanthene ........... P P Verreanas .. 8100, 8250, 8310
Bis(2-chloroethoxymethane) ...ccvvvivaneisrsnnss vetrreran .... B010, 8240
Bis(2-chloroethyl)ether..... cetiannes Ciaenenis PO veens. 8010, 8240
Bis(2-chloreisopropyl)ether ........ P Cienreren Vereane 8010, 8240
Garbon disulfide ........c00unn. AP Prasrenien Cerraneiaae . 8015, 8240
Carbon tetrachloride ....... Febesaennenaraannens teresien veniae 8019, 8240
Chlordane ....... vererenes Ceerens Ceeearerian cerrenren Cereens 8080, 8250
Chlorinated biphenyls..... vesrensne Ceaanees Ceaieenen Ceraanees 8080, 8250
Chlorinated dibenzo-p-dioxins......vuevvas Cerreenes Vasrerans .. 8280
Chlorinated dibenzofurans...... AP ersrien Cenraenenan .. 8280
Chloroacetaldehyde .. .uuvn\s. veerana PR vesnenis Ceranes 8010, 8240
Chlorgbenzene ............ Ceereriea vererian P P 8020, 8240
Chloroform ...oeveevennns [P AP . . , 8019, 8240
Chloromethane ..,...... Caanenan Cirireanes rennere R ... B010, 8240
2-Chlorophenel ....... cersenne treraens Ciereraans RO veeen. 8040, 8250
Chrysene ,...... Cerasanes drresies Cevrsrsare Creseenas P 8100, 8250, 8310
Creosote ..... cerraeans Ciasaenas [T A Creierees . 18100, 8250
Cresol(s)...... Cereriran Veraeres Creenanes perreens Ceriarans +.. 8040, 8250
Cresylic Actd(s) ..... Cianeers reeraees rriaeers vasanens verens 8040, 8250
Dichlorobenzene(s) ......... Creeeeeies crerraas N voee. BO10, 8120, 8250
Dichloroethane(s) ....cenuus aereeiiearaerras virenns Ceerees 8010, 8240
Dichloromethane ...... tevaereres resrras PP Crareaees .. 8010, 8240
Dichlorophenoxyacetic acid ..... veaeeees PP Cerraerens ... 8150, 8260
Diehloropropanol .......... . PP, vaenieenan veeaa. 8120, 8250
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2,4-Dimethylphenol....... rr e terrereeerreas e vennnntrannn 8040, 3250
Dinitrobenzene........000usn Caaeasrreret e rseiriaas werrane. 8090, 8250
4,6-Dinitro-o-cresol ........c000une. bt tenrree it enaerantan 8040, 8250
2,4-Dinitrotoluene ...ivvvvrvrrrrreeienres Cieerrrraraseraenas 8090, 8250
2,6-Dinitrotoluene . ...... e rerererraraeiees et 8060, 8250
Endrin covuniniriiiieenineias S et iserareanseesrtaaina vane e 8080, 8250
2-Ethoxyethanol,......cvveirnneeninn e iraersertrenteeraanas 8030, 8240
Ethylether ... i iiiiiiiinriiiiiiiininnns PP 8015, 8240
Ethylene dibromide ...... . i ererirarraesias P 8010, 8240
Ethylene thiourea .....ccveeenae e reaseresesreesaentaias +o0 8250, 8330
Formaldehyde.....coovinneiiinniniiiane, hee s rarareraeans 8015, 8240
Formic acid........ Levsarevrersuestoneritanarnn Cierereraeans 8260
Heptachlor ......... r et e rrereereraearasaiaan cavaaes. 8080, 8260
Hexachlorobenzene ........ P ... 8120, 8250
Hexachlorobutadiene.............. ereresrreriressnaas S 8120, 8250
Hexachloroethane ..uveeiiiiiiiiiiiiiionrneneirnnsensienrees 8010, 8240
Hexachloracyclopentadiene ..... Ceebaeriiesansiian Ceariaareens 8120, 8250
Lindane ...vievevreienrareines e rassireereeriaaaias vereerss B0BO, 8250
Maleic anhydride .o cvivviviiainniian. i deerestrsere e . 8250
Methanol ....... i aerrreraenreeraaanian Crerserrrerraaraeaa 8010, 8240
Methomyl ........ ewanrrasis s ke rrerrrerrere 8250
Methyl ethyl ketone ........ et arrereraeeiaseiaas RN 8015, 8240
Methy! isobutyt ketone............ e teneretseenraeiaanaans . 8015, 8240
Napthalene ..... aersrrsrenreecieanana Cherserrreerserraiaan 8100, 8250
Napthoquinene....... bk terrerirerarreraas Cererariaannenres 8090, 8250
Nitrobenzene. ., ....ocvinae.. s erersearesiicaan Verrseiien 8090, 8260
4-Nitrophenol . .....0viuian. S eererians 8040, 8240
2 NI OPIOPANE . - v v v vt v ienraerinenaes e renrr et ressaaiiany 8030, 8240
Paraldehyde (trimer of acetaldehyde) ......... ebeerrerarerenna 8015, 8240
Pentachlorophenol ........... PR . frarreans 8040, 8250
Phenol .ooviiiiinrninnns feenae e rarerrrerrruas Vraeeaneasa. 8040, 8250
Phorate ......... Waraensaseisesansas i e s rrraerarian ... 8140
Phosphorodithioic acid esters ............ aeeeeirrenseeianas . 8140
Phthalic anhydride .............. Cerrrsrieanaes P 8090, 8250
2-Picoline...... eemrresasrerereeetaian v rrreseraanauan Cenren 8090, 8250
Pyridine.......... Chreerrerrsarareraeaas resrraercaraes +or. 8090, 8250
Tetrachlorobenzene{s)....oviveinreireerinan e berresreenaes 8120, 8250
Tetrachloroethane(s) ... ovvivvrrrvrrvnrerorenessann Cerrrensees 8010, 8240
Tetrachlorosthene ............ Cemtimerrasenseitaaaan Y. 8010, 8240
Tetrachlorophenol . ......ooiviiiient. T vveess. . B8040, 8250
Toluene ......... hareererararseiaeas s irserareiraanas .+ B020, 8024
Toluene diisocyanate(s) vvvreerevvrienenns it rrrerirarens 8250
Toluenediamine .......... PN PR 8250
2,4-Toluenediamine .......... Cemsisereraraieiaas vk iaeneniaa 82560
2,6-Toluenediamine ...........ccuu. Venrenrerissenrastan veneas 8260
3,4-Toluenediamine .......i0nvvevinnnnns Cratiserrrerrsenaeaa . 8250
Toxaphene, ...vienrieirirarsiiianaressisncian,, Cerreereraee 8080, 8250
Tiichloroethane ............ b arrrrrasinaens et rennneran 8010, 8240
‘Trichloroethene{8) ......veeeuenun e ererere et eiaean V.. 8010, B240
- Trichlorofluoromethane............ v arheererrrsarians ceonas 8010, 8240
Trichlorophenol(s) ..ocvivinrvenrranenronan e ieeretreenecraes 8040, 8250
2.4,5-Trichlorophenoxy propionie acid ........... e erreraees 8150, 8260
Trichloropropane .....oovvuues . . 8010, 8240
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Vinyl chleride ....0ouuues Ceerereas Ciirreses Cerearers R .. 8010, 8240
Vinylidene chloride .....oivvune. Cenenes fessanreans Ceareres ... 8010, 8240
Xylene coovuveiacncsan erraes P Cereeneeas PP . 8020, 8240

! Analyne for phenanthrene and carbazole; if these are present in a ratio between 1.4:1and
5:1 creosote should be considered present.

Tahle 2
Analysis Methods for Inorganie Chemicals Contained in SW-846
Compound First edition method{s) Second edition method(s)
Antimony...oocieieevianen 860 o AP 7040, 7041
Arsenic..... PP veans 8B Ll Ceerens .. 71060, 7061
Batium...cviaunnas [T B52 .iiiiiiinne Cariscannes 7080, 7081
Cadmium........ . 853 ..iiviiann v veees TO90, 7091
Chromium ..... Careeaneras 864 ...vn, Vessennan . 7190, 7191
Chromium: Hexavalent..... 8.545, B.546, 8.547..,...... . 1195, 7196, 7197
Tead...... Cireraren A |1 S frerrarries 7420, 1421
Merewry . voueuneas eaisnes BOT voviacnres versens veea s 7470, 7471
Nickel,.ooivivnrvmsinenas . B5B Lll, AT, A, 7520, 7621
Selenium ...... [ v 859 ..uel Ciaerenes ciiiaas 7740, 7141
Silver ..vvveviiiiiiaa eees 880 L.Lal vy PP 7760, 7761
Cyanides .......... P 856 .ivauae vaeneran veees 9010
Total Organic Halogen ..... 866 .iaeuns PP senaes 9020
Sulfides . ........ PP .. BT Lol eeeines [ 9030
Table 3
Sampling and Analysis Methods Contained in SW-846
Title First edition Second edition
Section No. Method No. Section No, Method No.
Sampling of Solid Wastes .....c.vuus .. 1.0 -— 1.6 —
Development of Appropnate Sampling
Plans......... PR febitterranes 1.0 — 1.1 —
Regulatory and Sclentific
Objectives ..vvienerrisssnnennsss 1.0-2 — .11 —
Fundamental Statistlcal Concepts 1.0-3 — 1.1.2 —_
Basic Statistical Strategies ....... 1.0-7 — 113 _—
Simple Random Sampling..... — — 1.1.8.1 —
Stratified Random Sampling .. — —_ 1,1.3.2 —
Systematic Random Sampling — — 1,1.3.3 —
Special Considerations ..vvvueuuan 1.0-7 — — —
Composite Sampling ......... — — 1.1.4.1 —
Subsampling .....evviinns. . - — 1,142 —
Cost and Loss Functions...... — — 11428 —
Implementation of Sampling Plan .... 1.0-7 — 1.2 —_
Selection of Sampling Fguipment — — 1.2.1 —
Compostte Liquid Waste
Sampler ....0cuens 3.2.1 —_ 1.2.1.1 —
‘Weighted Bottle....ovouunnns 3.2.2 — 1.2.1.2 —
Dipper «.ovvvinne P 323 — 1213 —
Thief ..... . 3.24 — 1.2.14 e
Trier vvvaennerasnnnes e 3.2.5 — 1.2.1.6 —
AUZET vivrcnenan Creseeraan 3.2.6 — 1.2.1.6 —
Seoop and Shovel .....vuvet i 3.2.7 — 1217 —
Selection of Sample Containers ... 3.3 — 122 —_
Processing and Storage of Samples 3.3 — 123 —
Documentation of Chain of Custedy .. 2.0 — 1.3 —
Sample Labels ........... rirens 2.0-1 — 1.3.1 —
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Title First edition Second edition
Section No. Method No. Bection No. Method No.
Sample Seals..... Cemansieenns re 2,0-3 — 1.3.2 —
Field Log Book ...... Verrerrenas 2045 — 1.3.3 —
Chain-of-Custody Record ........ 2.08 — 134 —
Sample Analysis Request Sheet ,.. . 2.0-9 —_ 1.3.6 —
Sample Delivery to Laboratory ... 2.0-10 — 1.3.6 —
Shipping of Samples ..cvvevvnennn 2.0-10 — 1.3.7 —
Receipt and Logging of Sample ., 2.0-12 — 1.3.8 —
Assignment of Sample for Anaiysls 2.0-13 — 1.3.9 —_
Sampling Methodology ......... . 3.0 —_ 14 —
Containers ....... ven 3.2-2 — 141 —
Tanks..civernveranres 322 — 142 —
Waste Piles....... 3.2-2 — 143 —
Landiills and Lagoons............ 3.2-2 - 144 —
Waste Evaluation Procedures........ —_ — 2.0 n
Characteristics of Hazardous Waste,.. — — 2.1 —
Tgnitability ........0000na. R — 2.1.1 —
Pensky-Marbens Closed- Cup
thod.......... Cresrienees 4.1 — 2.1.1 1010
Setaﬂash Closed-Cup Method 4.1 —_ 2.1.1 1020
Corrosivity . ocvivrevrroneisannas 5.0 — 2.1.2 —
Corrosivity Toward Steel ..... 53 — 212 1110
Reactivity ...covene Vabeersanees 6.0 — 2,13 —
Extraction Procedure Toxleity .... 7.0 — 2.1.4 —
Extraction Procedure Toxlcity 7.1,1.2,
Testoorvriinnnns Carsesennens 15 e — —
Methed and Structoral
Integrity Testavivennnns T4 e 2,14 1310
Sample Workup Techniques .vovvvven  — — 4.0 e
Inorganic Techniques ....... PN 849 . — 4.1 —
Acid Digestion for Flame AAS 1 — 4.1 3010
Acid Digestion for Furnace
AAS. i “ 1 — 41 3020
Acid Digestion of Oil, Grea.se, . :
OF WaX vovuviiiannrensuness . 8.49-9 — 4.1 3030
Dissclution Procedure for Oil, )
Grease of WaX,.ooverronnenns 8.49-8
Alkaline Digestion ........... 80 8.458 Co41 3060
Organie Techniques ...... T - X — 42 —
Separatery Funnel Liquid-
Liquid Extraction............ 9.0 9.1 4.2 3510
Continuous Liquid-Liquid
Extraction ,......... [ 9.0 9.01 4.2 3620
Acid-Base Cleanup Extraction 8.0 8.84 4.2 3530
Soxhlet Extraction ........u0. 8.0 8.86 42 3640
Sonication Extraetion ... “rage 84 8.85 4.2 3650
Sample Introduciton Techniques,, — — 5.0 —
Headspace +v.vevvivaness e, B0 8.82 5.0 5020
Purge-and-Trap ....v0vuu. ves 8.0 8.83 5.0 5030
Inorganic Analytical Methods........ 8.0 — 7.0 —
Antimony, Flame AAS........... 8.0 8.60 1.0 7470
Antimony, Furnace AAS ......... 8.0 8.50 7.0 T4T1
Arsenic, Flame AAS ,........... . 8.0 8.51 7.0 7060
Arsenic, Furnace AAS ........... 8.0 8.51 7.0 7061
Barium, Flame AAS ............ . 8¢ 8.62 7.0 7080
Barium, Furnace AAS ...... RN 8.0 8.52 7.0 7081
Cadminm, Flame AAS......... - 8.0 8.63 7.0 7130
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Title First edition Second edition
Seciion No. Method No, Section No. Method No.
Cadmium, Furnace AAS .,...... . 8.0 8.53 1.0 7131
Chromium, Flame AAS .,...... . 8.0 8.54 7.0 7090
Chromium, Furnace AAS ........ 8.0 8.54 7.0 7191
Chromium, Hexavalent,
Coprecipitation ..... i Cres 8.0 8.545 7.0 195
Chromium, Hexavalent,
~ Colorimetric ....... rerraananias 8.0 8.546 7.0 7196
Chromium, Hexavalent, Chelation 8.0 8.547 7.0 197
Lead, Flame AAS .....v.vivuane, 8.0 8.56 1.0 7420
Lead, Furnace AAS............ .. 80 8.66 1.6 7421
Mercury, Cold Vapor, Liquid ..... 8.0 857 7.0 7470
Mercury, Cold Vapor, Solid ...... 8.0 8.57 7.0 471
Nickel, Flame AAS...... Casaeers 8.0 8.68 7.6 7620
Niekel, Furnace AAS .......us " 3.0 8.58 7.0 7621
Selenium, Flame AAS........ . 8.0 8.569 1.6 7140
Selenium, Gaseous Hydride AAS 8.0 8.5% 7.0 7741
Silver, Flame AAS........ . 8.0 8.60 7.0 7760
Silver, Furnace AAS .......cvvian 8.0 8.60 7.0 7761
Organic Analytical Methods ........ . 8.0 . — 8.0 —
Gas Chromatographic Methods ... 8.0 — 8.1 —
Halogenated Volatile Organics 8.0 8.01 8.1 8010
Nonhalogenated Volatile
Organies .o vavares Cieenen e B0 8.01 8.1 8015
Aromatic Volatile Organies ... B.O 8.02 8.1 8020
Acrolein, Aerylonitrile, T
Acetonitrile ..o viiiininiraenes 8.0 . 8.8 8.1 8030
Phenols...... ceriraes ceirans 8.0 8.04 8.1 8040
Phihalate Esters.....covvisn . 8.0 8.06 8.1 8060
Organoch]orme Pesticides and
PCBs........ PN .o 80 8.08 8.1 8080
Nitroaromaties and Cycl:c
Ketones ...... Cerenne ieeaes 8.0 8.09 8.1 8090
Polynuclear Aromatic .
Hydrocarbons ....ovvvviinans 8.0 8.10 8.1 8100
Chlorinated Hydrocarbons .. 80 8.12 8.1 8120
Organophosphorus Pesticides. . 8.0 8.22 8.1 8140
Chlorinated Herbieides .,..... 8.0 8.40 8.1 8160
Gas Ch:omatograﬁhlcﬂ\‘[ass
Spectroscopy Methods (GO/MS) .. 8.0 —_ 8.2 —
GC/MS Volatiles ...... Caeean 8.0 8.24 8.2 8240
GG/MS Semi-Volatiles, Packed
Column...... Cressasiiaeners 8.0 8,256 8.2 8250
GC/MS Bemi-Volatiles,
Capillary ..vvnviivannnsiaass 8.0 827 8.2 8270
Analysis of Chlorinated
Dioxins and Dibenzofurans ... — — 8.28 8280
High Performance Liquid
Chromatographlc Methods
(HPLO) .. vivvrousnaannnonnns vas 8.0 — 83 —
Polynuc!ear Aromat:c
Hydrocarbons ....vuvaeeess .. 8O 8.10 8.8 8310
Miscellaneous Analytieal Methods, ... 8.0 — 9.0 —
Cyanide; Total and Amenable to
Chlorination ....... eheerenenena 8.0 8.55 9.0 9010
Total Organic Halogen {TOX) 8.0 8.66 9.0 9020
Sulfides ........ PP . . 80 8.67 9.0 4030
pH Measurement,..... Cerernas . 5.0 5.2 9.0 9040
Quality Control/Quality Assurance . 10.¢ — 10.1 —
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Title First edition
Section No. Method No. Ssction No. Method No.
Introduction.,.....covuu dereea 10.0 — 10.1 —
Program Design...cvvievinaniaas 10.0 — 10.2
Sampling ..... Cheensicerasens e 10,0 — 10.8
Analysis, . ..vvienrieiiiirnriains 10.0 — 104
Data Handling..... Cerertraneees 10.0 — 1056

1 8ee specific metal,
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Hazardous
Waste
Number

Fo01
F02
F003

Fo04
K005

K008
F007
Fo03
F¢09
FOIO
Fo11
Foiz
Fii9
F020

F21
Fo22
F023

FO24

F026
Fo27?

28

F500

Ko01

Ko02
Kao3

DEPARTMENT OF NATURAL RESOURCE% i 85
. . ppendix

APPENDIX IH

BASIS FOR LISTING HAZARDOUS WASTES
BASIS FOR LISTING HAZARDOUS WASTES

Hazardous Constituents for Which Listed

tetrachloroethylene, methylene chloride, trichloroethytene, 1,1,1-trichloro-
ethane, chlorinated fluorocarbons, carbon tetrachloride

tetrachlorcethylene, methylene chloride, trichloroethylene, 1,1,I-trichloro-
ethane, chlorobenzene, 1,1,2-trichloroethylene, 1,1, 2-trichlore-1,2,2-
trifluoroethane, o-dichlorobenzene, trichloroflucromethane

NL.A.

cresols and cresylic acid, nitrobenzene )

toluene, methyl ethyt ketone, carbon disulfide, iscbutanol, pyridine, 2-ethoxy-
ethanol, benzene, 2-nitropropane

cadmium, hexavalent chromiura, niekel, cyanide {complexed)

cyanide (salts)

cyanide (salts)

cyanide (salts)

cyanide (salts)

eyanide (salts}

cyanide (complexed}

hexavalent chromium, cyanide (complexed)

Tetra- and pentachlorodibenzo-p-dioxing; tetra and pentachlorodi-benzofurans;
tri- and tetrachlorophenols and their chlorophenoxy derivative acids, esters,
ethers, amine and other salts,

Penta- and hexachlorodibenzo-p-dioxins; penta- and hexachlorodibenzofurans;
pentachlorophenol and its derivatives.

Tetra-, penta- and hexachlorodibenzo-p-dioxins; tetra-, penta- and hex-
achlorodibenzofurans.

Tetra- and pentachlorodibenzo-p-dioxins; tetra- and pentachlorodibenzofurans;
tri- and tetrachlorophenols and their chlorophenoxy derivative acids, esters,
ethers, amine and other salts,

chloromethane, dichloromethane, trichloromethane, carbon tetrachloride,
chloroethylene, 1,1-dichloroethane, 1,2-dichloroethane, trans-i-2-
dichloroethylene, 1,1-dichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloro~
ethane, trichloroethylene, 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane,
tetrachloroethylene, pentachlorcethane, hexachloroethane, allyl chloride (3-
chloropropene}, dichloropropane, dichioropropene, 2-chloro-1,3-butadiene, hex-
achloro-1,3-butadiene, hexachiorocyclopentadiene, benzens, chlorobenzene,
dichlorobenzene, 1,2,4-trichlorobenzene, tetrachlorobenzene,
pentachlorobenzene, hexachlorobenzene, toluene, naphthalene

Tetra-, penfa- and hexachlorodibenzo-p-dioxins; tetra-, penta- and hex-
achforedibenzofurans.

Tetra-, penta- and hexachlorodibenze-p-dioxins; tetra-, penta- and hex-
achlorodibenzofurans; tri-, tetra- and pentachloraphenols and their ehlorophe-
noxy derivative acids, esters, ethers, amine and other salts.

Tetra-, penta- and hexachlorodibenzo-p-dioxins; tetra-, pentz- and hex-
achloredibenzofurans; tri-, tetra- and pentachlorophenols and their chiorophe-
noxy derivative acids, esters, ethers, amine and other salts,

Same as FO01 and F002

benz(a)anthracene, benzo{a)pyrene, chrysene, naphthalene, phenol, 2«
chlorophenol, 2,4-dimethylphenyt, trichlorphenols, pentachlorophencl, te-
trachlorophenolsi\p-chIoro»m-cr%ol, 2,4-dinitropheno), creosote, fluoranthene,
benzo(b)fluoranthene, indeno {1,2,8-cd) pyrene, dibenz{a)anthracene,
acenaphthalene, pentachtorophenol

hexavalent chromium, lead

hexavalent chromium, lead
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Waste
Number Hazardous Constituents for Which Listed
K004 hexavalent chromium

K005 hexavalent chromium, lead

K006 hexavalent chromium

K007 ecyanide (complexed), hexavalent chrominm
K008 hexavalent chromium

K069 chloroform, formaldehyde, methylene chloride, methyl chloride, paraldehyde,
formie acid

K019  chloroform, formaldehyde, methylene chloride, methyl chloride, paraldehyde,
formic acid, chloroacetaldehyde

K011  acrylonitrile, acetonitrile, hydrocyanic acid

K013  hydroeyanic acid, acrylonitrile, acetonitrile

K014  acetonitrile, acrylamide

K016  benzyl chloride, chlorobenzene, toluene, benzotrichloride

K016 hexachlorobenzene, hexachlorobutadiene, carbon tetrachloride, hexachloroeth-
ane, perchloroethylene

K017  epichlorehydrin, chleroethers (bis(chloromethyl) ether and bis (2-chloroethyl}
ethers), trichloropropane, dichloropropanols :

K018  1,2-dichloroethane, trichloroethylene, hexachlorobutadiene, hexachlorobenzene

K019  ethylene dichloride, 1,1,1-trichloroethane, 1,1,2-trichloroethane, te-
trachloroethanes (1,1,2,2-tetrachloroethane and 1,1,1,2-tetrachloroethane), tri-
chloroethylene, tetrachloroethylene, carbon tetrachloride, chloroform, vinyl
chloride, vinylidene chloride .

K020  ethylene dichloride, 1,1,1-trichloroethane, 1,1,2-trichloroethane, te-
trachloroethanes (1,1,2,2-tetrachloroethane and 1,1,1,2-tetrachloroethane), tri-
chloroethylene, tetrachloroethylene, carbon tetrachloride, chloroform, vinyl
chloride, vinylidene chloride

K021 antimony, carbon tetrachloride, chloroform
K022 pheno), tars (polycyelic aromatic hydrocarbons)
K023 phthalic anhydride, maleic anhydride

K024  phthalic anhydride, 1,4 napthoquinone

K025  meta-dinitrobenzene, 2,4-dinitrotoluene

K026 paraldehyde, pyridines, 2-picoline

K027  toluene diisocyanate, toluene-2,4-diamine

K028 1,1,1-trichlorcethane, vinyl chloride

K029  1,2-dichloroethane, 1,1,1-trichloroethane, vinyl chloride, vinylidene chloride,
chloroform

K036  hexachlorobenzene, hexachlorobutadiene, hexachloroethane, 1,1,1,2-te-
trachloroethane, 1,1,2,2-tetrachloroethane, ethylene dichloride

K031  arsenie

K032 hexachlorocyclopentadiene
K033 hexachlorocyclopentadiene
K034  hexachlorocyclopentadiene

K033  creosote, benzo(b)luoroanthene, benza{a)pyrene, chrysene, naphthalene,
fluoranthene, indeno(1,2,3-cd)pyrene, benzo(a)anthracene,
dibenzo(a)anthracene, acenaphthalene

K036  toluene, phosphoredithiofe and phosphorothicie acid esters

K037 toluene, phosphorodithioic and phosphorothioic acid esters .
K038 phorate, formaldehyde, phosphorodithioic and phosphorethioie acid esters
K033 phosphorodithioic and phesphorothioic acid esters

K040 phorate, formaldehyde, phosphorodithioie and phosphorothioic acid esters
K041 toxaphene .

K042  hexachlorobenzene; ortho-dichlorobenzene

K043  2,4-dichlorophenol, 2,6-dichlorophenol, 2,4,6-trichlorophenol

K044 N.A. )

K046 N.A.
K046  lead
K047 N.A.
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K048

K049
K050
Kob1
K052
Ko6d
Ko61
K062
K069
Ka71
K073

K083
K084
K085

K086
K087
K093
Kog4
K095
K096
K097
K098
K089
K100
K101
K102
K103
K104
K105
K106
Kiil
K112
K113
K114
K115
K116
K1y
K118
K123
Ki24
K126
K128
K136
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Hazardous Constituents for Which Listed
chromium (VI), lead

chromium (V1), lead

chromium (V1)

chromium (VI), lead

lead

cyanide, naphthalene, phenolic compounds, arsenic
chromium (VI), lead, cadminm

chromium (VI), lead

chromium (VI), lead, cadmium

mereury

chloroform, carbon tetrachloride, hexachloroethane, trichloroethane, te-
trachlorethylene, dichloroethylene, 1,1,2,2-tetrachloroethane

aniline, nitrobenzene, diphenylamine, phenylenediamine
arsenic

benzene, dichlorobenzenes, trichlorobenzenes, tetrachlorobenzene,
pentachlorobenzene, hexachlorobenzene, benzyl chloride

chromium (VI), lead

phenol, naphtalene

Phthalic anhydride, maleic anhydride

Phthalic anhydride

1,1,2-trichloroethane, 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane
1,2-dichloroethane, 1,1,1-trichloroethane, 1,1,2-trichloroethane
Chlordane, heptachlor

Toxaphene

2,4-dichlorophenol, 2,4,6-trichlorophenol

Hexavalent chromium, lead, cadmium

Arsenic

Arsenic

Aniline, nitrobenzene, phenylenediamine

Aniline, benzene, diphenylamine, nitrobenzene, phenylenediamine
Benzene, monochlorobenzene, dichlorobenzene, 2,4,6-trichlorophenot
Mercury

2,4-Dinitrotoluene

2,4-Toluenediamine, o-toluidine, p-toluidine, aniline
2,4-Toluenediamine, o-toluidine, p-toluidine, aniline
2,4-Toluenediamine, o-toluldine, p-toluidine

2,4-Toluenediamine

Carbon tetrachloride, tetrachloroethylene, chloroform, phosgene
Ethylene dibromide

Ethylene dibromide

Ethylene thiourea

Ethylene thiourea

Ethylene thiourea

Ethylene thicurea

Ethylene dibromide

N.A. - Waste s hazardous beeause it meets cither the ignitability, corrosivity or reactlvity
characteristics,
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Appendix
APPENDIX IV

HAZARDOUS CONSTITUENTS

A solid waste which contains any of the hazardous constituents listed
in this appendix shall be listed in s, NR 605.09 as a hazardous waste
unless the department concludes, after considering the factors in 5. NR
605.08 (6) (a) 3., that the waste is not capable of posing a substantial
present, or potential hazard to human health or the environment when
improperly treated, stored, transported, disposed or otherwise managed.

Note; Section NR 606.08 (6) (a} 3, identifies criteria for listing hazardous waste. A waste
containin% any of the constituents in this appendix is examined by the dei)artment using these
criteria. If the department determines the waste should be listed, it will be included under:
Table 11, Hazardous Waste from Nonspeeific Sources; Table 111, Hazardous Waste from Spe-
cific Sources; Table IV, Acute Hazardous Commercial Chemical Products and Manufactur-
ing Chemical Intermediates; or Table V, Toxic Commercial Chemical Produets and Manu-
facturing Chemical Intermediates. One shall not assume that a waste containing one or more
of the constituents in this appendix will automatically be a hazardous waste, In this appendix,
the abbreviation N.C.S. (not otherwise specified) signifies those members of the general class
not specifically listed by name.

Chemical  Hazardous
abstracts waste
Comimen name Chemical abstracts name No. No.
Acetonitrile...... [N BAME +ouvirvrnnciaasnnnrees 16-05-8 ..... vaa . U003
Acetophenone ...... rrernas Bthanone, 1-phenyl-......... 98-86-2 ....... .Uoo4
2-Acetylaminefluarone....... Acetamide, N-9H-fluoren-2-yl- 53-96-3 ... U005
Acetyl chloride ......u..\e, Bame ..vuvee Nebessans veees 75365 ......... U006
1-Acetyl-2-thiourea ..... ve.. Acetamide, N-(aminothiox-
omethyl)- ..... ferreeeen cee. 5912082 ,....... PO02
Acrolein ..ooiiii e .. 2-Propenal ...... ieeernaan . 107-62-8 PO03
Acrylamide ..., vviiunne vy 2-Propenamide.......ovvenen 79-06-1 vuoo?
Actylonitrile ...... Cherraees 2-Propenenitrile ., .... v 107-13-1 U9
Affatoxins..... Ceverraes vees Same ......... Ceerrressaies 1402-68-2 .......0 —
Aldicarb....... TTTITN ... Propanal, 2-methyl-2-
(methylthio)-, O-{(methy-
lamino)carbonyljoxime....... 116-06-3 ..... ...POT0
Aldrin..coiiiiniiiiian veeer 1,4,5,8-Dimetha-
nonaphthatene, 1,2,3,4,10,10-
10-hexachloro-
1,4,43,5,8,8ahexahydro-, (lal-
pha,{alpha,4abeta,baipha, 8al-
pha,8abeta)- ...ovuen R 309-00-2 ..... ... P04
Allytalechol ..ovvnveninnn., 2-Propen-l-¢l ........¢ccueue 107-18-6 .......
Aluminum phosphide .,..... SaME t.vrrenriarineeinions. 20859-73-8
4-Aminobiphenyl ........... [1,1’-Biphenyl}-4-amine ...... 92-67-1 ..........
5-(Aminomethyl)-3-isoxazolol 3(2H)-Isoxazolone, 5-(ami-
nomethyl)- ....... Cerrreaan . 2763-96-4 ,
d-Aminopyridine ........... 4-Pyridinamine ,............ 504-24-5 ....
Amitrole........... P 1H-1,2,4-Triazol-3-amine..,.. 61-825 ....... ,.U011
Ammonium vanadate ....... Vanadic acid, ammonium salt 7803-566 ..,..... P119
Aniline ,....... Venennanaa .. Benzenaming .......ve00000n 62-53-3 .....00n uoiz
Antimony....ecvveevneinan oBame Liieiiinens Vrresraaes 7440-36-¢ ........ —
Antimony compounds, —_
N.OS8! —_ —
Aramite ...vuiiiiiniiaeana Sulfurous acid, 2-chloroethyl
2-[4-(1,1dimethylethyl) phe-
noxypI-methylethyl ester .,.. 140578 ........ \—
Arsenic.,.,..... Cerrseaanan ,oBame ... Vannreesiaan . T440-382 ........ —
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Chemical  Hazardous
abstracts waste
Common name Chemical abstracts name No. No,
Arsenic compounds, N,0.8.' — — —
Arsenicacid........ vereesrs Arsenicacid H3AsO4 ...... L T18-394 ..., PO1G
Arsenic pentoxide,.......... Arsenic oxide As205....... .. 1303282 _...... FO11
Arsenic trioxide ............ Arsenicoxide As203....... 1327-63-3 ....,..P012
Avramine......... Cavereees Benzenamine, 4,4'-
carbonimideylbis
[N Ndimethyl +..o.ovuuues 492-80-8B ....vuu Utl4
Azaserine ..... tieeen “ . L.Serine, diazoacetate (ester) 115-02-6 ...... ,.U015
Barfum...ooviinirinennians Same ..... vereras veverenens T440-39-3 ..., —
Barium compounds, N o8 — — —_
Barium cyanide ............ Same ....0nan Cerraaaeeens 542-62-1 ........ POI3
Benz{clacridine .,...... viae. Same s..... P PP 225-514 ...,.... U018
Benz{alanthracene .......... BAME (iiiinrieanciiae .. 66503 ..., U018
Benzal chloride..... wverees. Benzene, (d1chloromethyl)- , 98-87-3 .. ..., .. U017
Benzene ....ciuvnciisnn veee SR t.iieiaiiiaes Cheees 71432 ..... ... U019
Benzenearsonic acid......... Arsonic acid, phenyl- ..... vee 98-06-5 Lieiannn, —
Benzidine..... Vasann vieenss [LT-Biphenyll-4,4 ' -diamine 92-87-5 ,....... U021
Benzo[bjfiucranthene........ Benzlelacephenanthrylene ... 205-99-2 ......... —
Benzofjjluoranthene ...,.... Same ........ tiirenratias 205823 ....00.0 -
Benzolalpyrene ,..... veanee , Same ..... Ceriirsanriaes vee 5O-32-8 ... .Uez2
p-Benzoquinone ......... vee 2.5-Cyclohexadiene-t, 4-dmne 106-51-4 ...... .Ulg7
Benzotrichloride .......... .. Benzene, (trichloromethyl)- .. 98-07-7 ....... U023
Benzyl chloride............. Benzene, (chloromethyl}-..... 100-44-7 ........P028
Beryllivm, ...ovuunens verers BAME (Liiiaen. R £ T 1120 3 R PoOlE
Beryllium compounds, —
N.OS8! — —
Bromoacetone .., .... veaene 2-Propanone, 1-bromeo-....... B98-31-2 ........ ro17
Bromoform ......ocivnuiian Methane, tribromo- ....... 16-25-2 .vivvnrnn U226
4-Bromophenyl phenyl ether  Benzene, 1-bromo-4-phenoxy- 101-55-3 ... U030
BruciRe.. caveuvrnuinias vv«. Strychnidin-10-one, 2,3-
dimethoxy- +ovvnvuninas veees SBT-5T-3 ... 0 ...P018
Butyl benzy! phthalate ...... 1,2-Benzenedicarboxylic acid,
buty! phenylmethyl ester,.... 85-68-7 .......... —
Cacodylicacid,....covv0 vor. Arsinic aeld, dimethyl-......, 76605 ......... U136
Cadmiim..o.ivvuenereranns Same ...... . .. 7440439 ...... e—
Cadmium compounds, N.0.8.! — — —
Calcium chromate ,......... Chromic acid H2CrO4, cal-
cium salt ,....... ceeeraas 13765-19-0 .,..U032
Calcium cyanide.......c..vo.s Calcium cyanide Ca(GN)2 . 592-01-8 ........Po2t
Carbon disulfide ........ veer BAME L.ieaa. Ceiaan vennens 8150 ... Po22
Carbon oxyfluoride ......... Carbumc dlﬁuor:de e 353-50-4 ... U033
Carbon tetrachloride ,...... . Methane, tetrachloro-...... .. B6-285 ......... 0211
Chloral........ Crieneerene Acetaldehyde, trichloro-...... 75-87-6 ..... .. U034
Chlorambueil ,....... . Benzenebutanoie acid, 4-
[bis(2-chloreethyl) amino}- ... 305-03-3 ...... .. U036
Chlordane .......... Ceaeane 4,7-Methano-1H-indene,
1,2,4,6,6,7,8,8-octachloro-
2,8,8a,4,7,Ta-hexahydro- ..... 67-T4-9 ........ U036
Chlordane (alpha and gamma —
isomera) - 1036

Chiorinated benzenes, N.0.8.
Chlorinated ethane, N.0.8.
Chlorinated fiuorocarbons,
N,0.8.1

Chlorinated naphthalene,
N.08.2
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Appendix
Chemical  Hazardous
abstracts waste
Common name Chemical abstracts name No. No.
Chlorinated phenol, N.OS,! — — —
Chlornaphazin ............. Naphthalenataine, N,N’-bis{2-
chloroethyl}-..o.vueiann veres 494-03-1 ..., U268
Chioroacetaldehyde....... .. Acetaldehyde, chloro-....,... 107-20-0 ...,....P023
Chioroalkyl ethers, N.O.8,!
p-Chloroaniline............. Benzenamine, 4-chloro- ...... 106-47-8 ........ P024
Chlorobenzene ..... Sereaens Benzene, chloro- ........ vee. 108-90-7 ........ U037
Chlorobenzilate ..... PP Benzeneacetic acid, 4-chloro-
alpha-(d-chlorophenyl)-alpha-
hydroxy-, ethyl ester......... 510-156 ........ U638
p-Chloro-m-cresol..,....... . Phenol, 4chloro-8-methyl- ... 59-60-7 ......... 039
2-Chloroethyl vinyl ether.... Ethene, (2-chloroethoxy)- .... 110-75-8 .,... U042
Chloreform ,.......... . Methane, trichloro-........ . 6766-3 ....... U044
Chloromethyl methyl ether . Methane, chloromethoxy- .... 107-30-2 ,,..... L Uo46
beta-Chioronaphthalene ...,. Naphthalene, 2¢chloro-....... 91587 ......... U047
o-Chlerophenol ... ... treeras Phenol, 2-chloro- ........ vees 95678 L....... U048
1-{o-Chlorophenyl)thiourea .. Thiourea, {2-chlorophenyl)- .. 5344-82-1 ,......P02§
Chloroprene, ..... ereenes .+ 1,3-Butadiene, 2-chloro-...... 126-99-8 ......... —
3-Chloroproptonitrile........ Propanenitrile, 3-chloro- .,... 542-T6-7 ........ Poz7
Chromium .. ,....... vavses. Bame ..... Cesane revaas veee 74404473 Lol —
Chromium compounds, —
N.O.S! — —
Chrysene ,..... Cheessrarere SAME civinrrnennn errias .. 218019 L., U050
Citrusred No. 2, ,...... v« 2-Naphthalenol, 1-{(2, 5-

' dlmethoxyphenyl)am} . 6368-53-8 ....0...—
Coal tar ereosote ....... veer BAME tiaviiniianiiiaaenenia 800745-2 ........ —
Copper cyanide. . .. Copper cyanide CuCN ....... 544-92-3 ....... ,P029
Creosole....... . Same v.....00. Creersiianees uos1
Cresol {Cresylic acld) vsveees Phenol, methyl-.. ers 1319 773 ....... U062
Crotonaldehyde ....... veesr 2-Butenal .,........ Ceeenas  4170-30-3 ....... U053
Cyanides (so]uble salts and —
complexes) N.OS.! L........ — P030
Cyanogen....... R . Ethanedinitrile....... Cirrees 460-19-5 ........ PO3t
Cyanogen bromide.... .. Cyanogen bromide (CN)Br... 506-68-3 ........ U246
Cyanogen chloride . ... Cyanogen chloride (CN)CI ,,. 508774 ....... P33
Cyeasin ..... Verenaes vevees beta-D-Glucopyranoside,

{methyl-ONN-azoxy)methyl 14901-08-7 .....—
2-Cyclohexyl-4,6-dinitrophe-  Phenol, %yc!ohexyl 4, -dini-
nol,ieaes Cavenes Pieanaes R < S veraenees vees 1831-89-5 ..., PO34
Cyclophosphamide.......... 2H-1, 3 2~0xazaphosphorm-2~

amine, N,Nbis(2-

ch]oroethy])tetrahydro-, 20x%-

ide, . eeiia Ceresartraaeares 50-18-8 ,........ o058
24D Lilieiaan Ceeeiaas . Acetic acid, (2 4—dichlor0phe-
NOXY)= v eunas [ Crenas GL-T5-7 oovvineen U240
— — U240
5,12-Naphthacenedlone, 8-ace-
ty]-ll)-[(s-ammo-z 3,6-tride-
oxy-alpha- lrlyxohexopyra-
nosyljoxy}-7,8.9, 16-tetr
ahydro-6,8, Il-trthydroxy-I-
methoxy-, (SS-cis]- Cerreenens 20830-81-3 ....U058
DDD el . . Benzene, 1,1'-(2,2-

dlchloroethyhdene) bisf4-

chloro— Neresians ersenaan wea T2-B48 Ll . U080
DDE.......... Ceeerias +».. Benzeneg, 1,1
(d1chloroethenylldene) b:s{4-
chloro-...... Ceeeaanas CT2GE0 L —
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Chemical  Hazardous
abstracts waste
Commeon name Chemical abstracts name No. No.

DDT . iiverciaassnsnnas Berzene, 1,1'-(2,2,2-

trlchloroethyhdene) bis{4- -

L1110 50-20-3 .,,...... 0061
Diallate ..ovvvvncnnnnnnn +.. Carbamothioic acxd bis(1~

methylethyl)-, S(2, 3-chchloro-

2-propenyl) ST +arrnsaes . 2303-164 ...
Dibenzfa,hlaeridine ......... Same ..ivueees. .. 226-36-8 ...,
Dibenz{a,jlacridine.......... BaMe uuirnrnmiaaans ven 224420 ...,
Dibenz{a,hlanthracene....... Bame v..vivineiian P L B3T0-3 ...
TH-Dibenzole,glearbazole.... Same ....ovviviiianaans cee. 194592 ..., e —
Dibenzofa,elpyrene. .ooovvsvs Naphtho[l 2,3 4-def]ch.rysene 192-65-4 .........
Dibenzela,hjpyrene ......... Dibenzolb,defjchrysene. ...... 189-64-0
Dibenzo[a,ijpyrene ....c.o0v.s Benzo{rstlpentaphene ....... . 189-55-9
1,2-Dibromo-3-chloropropane Propane, 1,2-dibromo-3-

chloro- .. vvuuuee Cieennees v 96-12-8
Dibutyl phthalate ........ .+ 1,2-Benzencdicarboxylic acld,

dibutyl ester...... Carenres .. B4-T42
o-Dichlorobenzene ....... ... Benzene, 1,2-dichloro- ....... 95-50-1

m-Dichlorobenzene Benzene, 1,3-dichloro- ....... 541-73-1
p-Dichlorobenzene ....ovvouus Benzene, 1,4-dichlore- ....... 106-46-T ....vuns uo72
Dichlorcbenzene, N.0.8.! ... Benzene, dichloro-....... cee. 25321226 —
3,3"-Dichlorobenzidine ...... 1,1’-Biphenyl]-4,4’-diarine,

3'-dichloro- ..., ... ) 5 7. 5 S, U073
1,4-Dichloro-2-butene ....... 2-Butene, 1,4-dichloro-....... 764410 ...... U074
Dichlorodifluoromethane ... Methane, dichlorodifluoro- .., 76-7T1-8 .... U5
Dichloroethylene, N.O.8.' ... Dichloroethylene ........... 26323-30-2 —
1,1-Dichloroethylene . vo.vu.s Ethene, 1,1-dichloro- ........ 75-35-4 cvuranns U078
1,2-Dichloroethylene ........ Ethene, 1,2-dichlrolo-, (E)-... 166-60-5 ........ Uo9
Dichloroethyl ether ...... ... FEthane, 1,’oxybis{2-chloro- .. 111-444 ........ U026
Dichloroisopropyl ether ..... Propane, 2 2'—oxyhis[2—chloro- 108-60-1 ........ uoz?
Dichloromethoxy ethane..... Ethane, 1,1

[methy]enebls(oxy)] bis{2-

. chlore- ..ouvvess erenenns e 1118141 L U024
Dichloromethyl ether ....... Methane, oxybis{chloro-...... 542-88-1 .....0ns Plig
2,4-Dichlorophenol, ......... Phenol, 2,4-dichloro-........ L 120-83-2 ...l Uos1
2,6-Dichlorophenol. . voovu. s, Phenol, 2,6-dichloro-......... 87650 ........ U082
Dichlorophenylarsine ....... Arsonous dichloride, phenyl-.. 696-28-6 ..... ... PO38
Dichleropropane, N.O.S.! ... Propane, dichloro~........... 26638-19-7  ..... —
Dichtorepropanel, N.0.8.! .. Propanol, dichlore-.......... 26545-73-3  ..... —
Dichloropropene, N.0.8.' ... 1-Propene, dichloro- ......... 26952-23-8  ..... —
1,3-Dichloropropene ........ 1-Propene, 1,3-dichloro-,..... 542766 ,....... U084
Dieldrin ...... . vee. 2,7:3,8-Dimethanonaphth [2,3-

' b}oxirene, 3,4,5,6,9,%-hox-

achloro- 1a, 2 24,3,6,6a,7,Ta-

octahydro-, ( Taal-

pha,2beta,2aalpha,

3beta,bbeta,6anlpha,

Theta, Taalpha)- ... oveeeeeils 60-67-1 ... ..uns PO3T
1,2:3,4-Diepoxybutane ...... 22fone-fourth]-Bioxirane ..,. 1464-58-5 ..... . U085
Diethylarsine ......... vee.. Arsine, diethyl- ......... vea. BO92-42-2 ... ... P038
1,4-Diethylencoxide......... 1,4-Dioxane ........ R 123-91-1 ........ Ulos
Diethylhexyl phthalate...... 1,2-Benzenedicarboxylic acid,

bls(%ethylhe:wl) ester ....... 117-81-7 ........ U028
N,N’-Diethylhydrazine...... Hydrazine, 1,2-diethyl- ...... 1616-80-1 ...... U086
0,0- Dlethyl S-methyl dithi-  Phosphorodithioic acid, G,0-
ophosp Ate Lieiiinen veenas diethy! S-methyl ester ....... 3288-58-2 ..... . U0g?
Dtethﬂl -p-nitrophenyl Phosphoric acid, diethyl 4-ni-
phosp eeieeerans vev.. trophenylester........ vaeees 511465 ........ P4l
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Common name
Diethyl phthalate...........
(,0-Diethyl O-pyrazinyl
phosphorothioate
Diethylstilbesterol

Dimethoate .,,,...

3,3-Dimethoxybenzidine ...,

p-Dimethylaminoazobenzene

7,12-
Dimethylbenz]alanthracens . .
3,3-Dimethylbenzidine..,...

Dimethylearbamoyl chloride
1,1-Dimethythydrazine ......
1,2-Dimethythydrazine
alpha,alpha-
Dimethylphenethylamine....
2,4-Dimethylphenol . .
Dimethyl phthalate .........

Dimethyl sulfate ....
Dinitrobenzene, N.O.8.! ...,
4,6-Dinitro-o-cresol +........
4,6-Dinitro-o-cresol salts
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinifrotoluene
Dinoseb ........ PN

verenas

Di-n-octyl phthalate

Diphenylamine ,,,..........
1,2-Diphenylhydrazine
Di-n-propylnitrosamine .,...

Disulfoton .......... .

Dithiobiuret

Endosulfan ..... Ceeriaseras

Endothall

. Phenol, 2,4-dinitro-......,... 51-28-5

WISCONSIN ADMINISTRATIVE CODE

Chemical  Hazardous
abstracts waste
Chernical abstracts name No. No.
1,2-Benzenedicarboxylic acid,
diethylester .......... venes 84662 ..., ., U088
Phosphorothioic acid, 0,0-
diethyl Opyrazinyl ester...... 297-97-2
Phenol, 4,4’-(1,2-diethyl-1, -
ethenediyl) bis-, (B)- ........ 656-53-1

1,3-Benzodioxole, 5-propyl-... 94-58-6
Phospheroflucridic seid, his(1-

methylethyl) ester........... B55-91-4 ........ P043
Phospherodithioie acid, 0,0-

dimethyl 8-[2-(methytamino)-

2-oxoethyl] ester ..... areees 60-51-5 ....... . P044
{1,1'-Biphenyl}-4,4"-diamine,

3,3-dimethoxy- ...... vevees, 119904 ..,,.... U091
Benzenamine, N,N-dimethyl-

4-(phenylazo)- ......... weens 80-11-7 L. L.. . U093
Benz{a{]anthracene, 7,12-di-

methyl- ..oiiiiiiiinn, vees BT-97-6 ooy, U094
[1,Y’-Biphenyl}-4,4’-diamine,
3,3-dimethyl-.............. . 119-93-7 ........ U005
Carbamic chloride, dimethy)- 79-44-7 ......... U097
Hydrazine, 1,1-dimethyl-,.... b7-14-7 .., U098
Hydrazine, 1,2-dimethyl-..... 5407838 ........ uoss
Benzeneethanamine, al-

pha,alpha-dimethyl- ......... 122-09-8 ........ P48
Phenol, 2,4-dimethyl- . ....... 105-67-9 ........ U101

1,2-Benzenedicarboxylie acid,
dirnethyl ester ....... Vamenen

Sulfurie acid, dimethyl ester
Benzene, dinitro-
Phenol, 2-methyl-4,6-dinitro-

Po4T

Benzene, 1-methyl-2,4-dinitro- 121-14-2
Benzene, 2-methyl-1,3-dinitro- 606-20-2
Phenol, 2-(1-methylpropyl)-4,
6-dinitro-..... T 88-85-7
1,2-Benzenedicarboxylic acid,

diocty] ester .
Benzenamine, N-phenyl- .....
Hydrazine, 1,2-diphenyi-.....
1-Propanamine, N-nitroso-N-
propyl- e
Phosphorodithioic acid, 0,0-
diethyl 8-[2-{ethylthio)ethyl]
ester ooviivnieraacsiiannenin
Thicimidodicarbonic diamide
[(H2N)C(S)2NH ...i\vneees
6,9-Methang-2,4,3-benzodiox-
athiepin, 6,7,8,9,10,10-hex-
achloro- 1,6,52,6,9,9a-hex-
ahydro-, 3-oxide
T-Oxabicyelo[2.2.1] heptane-

2,8-dicarboxylic acid......... 145-73-3 .,......P088

................ .

115-28-7 ........P050
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Endrin v.ovneiiinnnn. veere 2,7:8,6-Dimethanonaphth [2,3-

b]oxlrene. 3,4,5,6,9,9- hex-

achtore-1a, 2 2a 3 6 6a,

T, Taocta- hydro-, (laal-

pha,2b eta,

Zabeta,aalpha Balpha,

Gabeta,Theta ’Iaalpha)- vevenes 72208 ..o....L POBL
Endrin metabolites ...... e — — Po51
Epichlorohydrin ..... vevorn. Oxirane, (chloromethyl)-...,. 106-89-8 ....,... U4l
Epinephrine....civvunueiass 1,2-Benzenediol, 4-{1-hydroxy:

Z(methylamlno)et yij- {R)— 51434 .........P042
Ethyl carbamate (urethane)  Carbamie acid, ethyl ester ... 51796 ......... U2as
Ethyleyanide ............ .. Propanenitrile .............. 107-12-¢ ...... P10t
Ethylenebisdithioearbamic Carbamedithioic acid, 1,2~
T T ethanedivibis-........ vesraes 111546 ...... LJUL4
Ethyleneblsdlthmcarbamlc —
acid, salts and esters ........ - Ull4
Ethylene dibromide......... Ethane, 1,2-dibromo-....... , 106-93-4 ....,... U067
Ethylene dichloride ......... Ethane, 1,2-dichloro- ..... vee 107-06-2 ... UOTT
Ethylene glycol monoethyl Ethanol, 2-ethoxy- ...... vers
ether covvvrenviisnnnovianes 110-80-5 ..... .. USGS
Ethyleneimine....... ereans Aziridine ....... veraeriranas 161-66-4 ... PO64
Ethyleneoxide ........v0u0s Oxirane +vevevranonss . 75218 .
Ethylenethiourea ........000 2-Im1dazohdinethlone vereras 96-45-T viivvnnna
FEithylidene dichloride ,...... Ethane, 1,1-dichloro- ........ 75-3¢-3 .........
Ethyl methaerylate ........ , 2-Propenoic acid, Z-methyl-,

ethyl ester ,...... R v 97632 ...,
Ethy! methanesulfonate . .... Methanesulfonic acid, ethyl

ester
62-50-0 ... 0iunn Ceeeeran L U119
Famphur ......oveevvnann .+. Phosphorothioie acid, O-{4-

{{dimethylamino) sulfo-

nyljphenyl] O Odlmethyl ester 52-86-7 ...... .. POST
Fluoranthene...... . , Bame c.eviiian AP . 206-44-0 ...,.... Ul20
Fluerine ........ frenenas v Bame coiiiiiiin, o 17824144 L.l P05
Fluoroacetamide, . ... Ciieene Acetamide, 2-ﬁuoro- ........ 640-19-7 ....... . P0O57
Fluoroacetic acid, sodium salt Acetic acid, Auoro-, sedium

salb . .ieiaans cetiieses faiaes 62-T4-8 ...vuints PO58
Formaldehyde,,..... vers BAME iiiiainnn, Vesirenan . 50-00-0 ....... U122
Formicacld ........ ver BAME Lieiiiaans. Cieraanes .. 64186 ..., L U128
Glycidylaldehyde ......... .. Oxiranecarboxyaldehyde ..... 765-34-4 ........Ul26
Halomethanes, NJO.S8.' ..... — : — -
Heptachlor ....cvvvvnes vve. 4,7-Methano-1H-indene,

1,4,5,6,7,8,8-heptachloro-

8a,4,1,7a-tetrahydro- ..... el T6-44-8 ......, .. D059
Heptachlor epoxide ,....... . 2,5-Methano-2H-indeno [1,2-

b}oxlrene, 2,3,4,6,6,7,7-

heptachloro- 1a,1b,5,63,6,6a-
hexa- hydre-, (1 aafp ha,
1bheta, 2alpha, balpha,

Babeta, Gbeta, aalpha)-..... . 1024-57-3
Heptachlor epoxide {alpha, —
beta, and gamma isomers) ... — —
Hexachlorobenzene ......... Benzene, hexachlore- ........ 11874-1 ........ viz7
Hexachlorobutadiene....... . 1,3-Butadiene, 1,1,2,3,4,4-hex-

ACHIOPO- v s vuvsnnsasensss vere BT-683 Liiuiins U128
Hexachlorocyelopentadiene .. 1,3-Cyelo; entadiene,

1,2,3,4,6,5hexachloro-........ 77474 ........ U130

Hexachloredibenzo-p-dioxins — — —
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Hexachlorodibenzofurans ... — — —
Hexachloroethane .......... Ethane, hexachloro- ......... 67721 .,..... U131
Hexachlorophene ., ......... Phenol, 2,2"-methylenebis
[3,4,6- trichloro- ,1veun.n ceees T0-304 ..., U132z
Hexachloropropene ..... vve. 1-Propene, 1,1,2,3,3,3-hex-
achloro-...... Ciraresesan voo 18887147 ....us, U243
Hexaethy!l tetraphosphate ... Tetraphosphorie acid, hex-
- aethylester..,......... venes T67-584 ....... . P062
Hydrazine .........couuu. . Same L., [P . 302.01-2
Hydrogen eyanide .......... Hydroceyanicacid ........... 74-90-8
Hydrogen fluoride .......... Hydrofluoric acid......
Hydrogen sulfide ...... o Hydrogen sulfide H2S..... o T783-064
Indene{1,2,3-cdfpyrene ...... Bame ..oeviinnnns Vs
Iron dextran ..... PN SaMe .iiiivaneeens ..
Iscbutyl aleohel ............ 1-Propanol, Z-methyl-
7 1y 1,4,5,8-Dimetha-
nonaphtha[ene, 1,2,3,4,10,10-
hexachloro-1,4,4a,5,8, 8a-hex-
ahydro-, (1alpha, 4alpha,
4abeta, Gbeta, 8beta, 8abeta) 465-73-6 ..... ... PR60
Isosafrole..... Cereaneias +++ 1,3-Benzodioxole, 5-(1-
propenyli=..veiienienanienns 120-58-1 ........ Ul4t
Kepone..... PPN voo 1,3, 4-Metheno-2H-cyclobuta
&cd]pentalen -2-o1te,
18,3,3a,4,6,5,6a,6D, 6-de-
cachlorooctahydro— i 143-50-0 ....... U142
Lastocarpine ...... Ciarreees 2-Butenoic acid, 2-methyl-,7-
2, 3d1hydroxy—2— (1—methoxy-
ethyl}-8-methyl-1-@xl ox-
obutoxylmethyl] -2,3,5,7ate-
trahydro- lH-pyrrollzm—I -yl
ester, [18- 2%
pha(Z),7(25%,3R*), Taalpha]]- 303-34-1 ...... U143
Tead cvuiivennin. edrreanans BAME tiivrvirnnrnrrrannanens 74839-92-1 .. -
Lead compounds, N.O.S.! .., — — —
Lead acetate v..ovuueuas vve. Aceticacid, lead(2+) salt .... 801-04-2 ,,...... Ul44
Lead phosphate ,......... .. Phosphoric acid, lead(2+) salt
|2 ) I Wi tarrrreran . T446-277 L., Ulds
Lead subacetate ., .......... Lead, bis (acetato-0) te-
trahydroxytri- «....vveuia. .. 1335-32-6 ....... U146
Lindane ....... [ . Cyclohexane, 1,2,3,4,5, 5— hex-
achloro-, (lalpha, 2al
8beta, 4alpha, Balpha, ﬁbeta)- 58899 ........ 129
Maleic anhydride........ vv. 25-Furandione............. , 108-316 ........ U147
Maleic hydrazide ., ....... .. S,G-Pyridazinedione,'l,Z—
dihydro-...... Ceeereanas pee. 123-33-1,.....0. U148
Malenonitrile ............ .. Propanedinitrile............ 109773 . ...hes Ul49
Melphalan........ TP L-Phenylalanine, 4-[bis (2-
chlercethylaminel]- ..... van. 148823 ..., uls0
Mercury ...oovveniienanenina Bame c.eiiiniinaas Vereranen 7439-97-6 .......Ulbsl
Mereury compounds N.GS! — — —
Mercury fulminate.. +++. Fulminic acid, mercury(2+}
21 { A tererasne Cerannes 628-86-4 ..... .. POGS
Methacrylonitrile........... 2-Propenenitrile, 2-methyl- ... 126-98-7 ...... U162
Methapyrilene ........ veven 1,2-Ethaned|amme, N,N-di-
methyl- N'-2pyridinyl-N’- (2-
. thleny]methyly ferianenas , 91-80-5 ......... Ulbb
Methomyl ........ Cerenaaes Ethanimidothieic acid, N{|
{methylamine} carbonyl]oxy] ,
methylester .vvovivnnsieenin 16762-77-5  ....P06B
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Methoxyehlor ...oviess .+.. Benzene, 1,1'-
. (2 2 Ztnchloroethylldene)
m{&-methoxy— ............. T2435 ... 0 U247
Methyl bromide ......... +oo Methane, bromo-.....covvnns 74839 ....... .. U029
Methyl chloride ....... veu.. Methane, chloro-......... vae T4-87-3 ....00.L U046
Methyl chlorocarbonate ..... Carbonochloridic acid, rethyl
ESEET tiiiaiiiernniiinan vaee 782241 .,...... U166
Methyl ehloroform.......... Ethane, 1,1, l-trichloro- AP J B S U226
3-Methylcholanthrene....... Benz[jlaceanthrylene, 1,2
dihydro-3-methyl-....... veu. BB4%5 L.l U167
4,4’-Methylenebis(2- Benzenamine, 4,4'-
chloroaniline) .......coveue methylenebis [2-chloro ....... 101-14-4 ... ..... U168
Methylene bromide ........ . Methane, dibromo-.......... T4-95-3 ... ..., U068
Methylene chloride ...... ... Methane, dichloro- .......... 76-002 ... U080
Methyl ethyl ketone (MEK) 2-Butanone...... Cereraes vre
Methyl ethyl ketone peroxide 2-Butanene, peroxide .....
Methy! hydrazine......... .. Hydrazine, methyl-..........
Methyljodide ... ocvvnnns +o. Methane, lodo-...cvvvunnens
Methyl isoeyanate ...... .. Methane, isocyanato-..... .
2-Methyllactonitrile ,....... Propanenitrile, 2—hydroxy-2—
methyl c.viiueiniiians .
Methyl methacrylate........ 2-Propenoic acid, 2-methy1—
methylester .....coivnvuien 80626 ......... uUle2
Methyl methanesulfonate. ... Methanesulionic acid, methyl
ester L.cieiiiianaiia, 66-27-3 ...uunnns .—
Methyl parathion........... Phosphorothiole acid, O, O-dl-
methyl O- (-i-mtrophenyl) [
ter..oians ceirenaen Ceanes veed 208-0040 ..., ... POT]
Methylthiouracil ...... veer. 4{1H)-Pyrimidinone, 2,3-
dihydro- 6-methyl 2-thioxe- .. 56-04-2 ......... U164
Mitomyein C........ feerens Azirine{2',8':3,4] pyrrolo [1, ‘Z.a]
indole-4,7-dione, 5-amino-
[[(aminocarbon 1)
oxyjmethyl)-1,1a,2,8,8a,8b -
hexahydro -methOx 25
methyl-, {1a8 (laa]pha, 8beta,
8aaipha, 8balpha))-......... . B0-07-7 ...... ... U010
MNNG ......... vesune vv.. Guanidine, N-methyl-N’-ni-
tro-N-nitroso ...t veveares 70254 Lo .. U163
Mustard gas ....vevvaann ... Ethane, 1,1"-thiobis [2-chloro- 505-60-2 ......... e
Naphthalene ........... veer BADE LL.iviiaenes Caenes vaea 9122043 ..., U165
1,4-Naphthoguinone ........ 1,4-Naphthalenedione. ... 130-16-4 ........ . —
alpha-Naphthylamine ..... .. 1-Naphthalenamine..,....... 134-32-7 ...... L. UieT
beta-Naphthylamine ..... +es 2-Naphthalenamine.......... 91-59-8 ....... ,.U168
alpha-Naphthylthiourea ..... Thiourea, I-naphthalenyl-..., 86-884 ......... POT2
Nickel....... [ Bame .nvriinonss Ceererrnias 7440-02-0 .\ 4.uus —_
Nickel compounds, N. 0 81 — — —
Nickel carbonyl «........ ... Nicket carbonyl NI(CO)4 {T-
L 13463-39-3 ....P073
Nickel eyanide ......00..... Nickel cyamde NI(CN)Z ..... BET-19-7 ...... P07
Nieotine....... eererrriees Pyridine, 3-(1- methyl-z-pyr-
rolldlnyl) {8)- 54-11-6 ,,.... PO7B
Nicotine salts ......... Chens — PO76
Nitricoxide........ts renee Nitrogen oxide NO ........ .. 10102-43-9 ,...P0O76
p-Nitroaniline ........ ¢vere. Benzenamine, 4-nitro- ....... 100-01-6 ........PO77
Nitrobenzene,....... Ceenes . Benzene, nitro-........ veeea. 98953 ..., U169
Nitrogen dioxide......... ... Nitrogen oxide NO2 ...,..... 10102-44-0 P08
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Nitrogen mustard........... Ethanamine, 2-chloro-N- (2-
chloroethyl)-N-methyl- ...... 53762 .......... —
Nitrogen mustard, hydrochlo- —
ridesalt ......... R — —
Nitrogen mustard N-oxide ... Ethanamine, 2-chloro-N- (2-
chloroethyl)-N-methyl-, N-ox-
ide..... Cetrrrerrenas vereens 126-85-2 ........ —
Nitrogen mustard, N-oxide,  Nitroglycerin 1,2,3-Propane-
hydro- chloride salt ....... v+ triol, trinttrate ........ ven 63-0 ... PO81
p-Nitrophenol ..... [P Phenol, 4-nitro- .. .000ieuan . 10040247 ... Ul70
2-Nitropropane...... T Propane, 2-niro- ......000. o 70489 ..., vl
Nitrosamines, N.OS.! ... . — 86676-91-1D ...,
N-Nitrosodi-n-butylamine ... 1-Butanamine, N-butyl-N-
Ribroso- vevivuniiia, Crrerres 924-16-3 ... . 0as U172
N-Nitrosodiethanolamine ... Ethanol, 2,2"-(nitrosoimiro)
bis=...... Cererrseiaeranrens 1116-54-7 ....... UL73
N-Nitrosediethylamine ., ,... Ethanamine, N-ethyl-N-
nitroso- ....... Neieeirarees §5-18-5 ......... Ul4
N-Nitrosodimethylamine .... Methanamine, N-mathyl-N-
ntreso~ «ivvinaies [N 62-75-9 ...uiaus POs2
N-Nitroso-N-ethylurea ...... Urea, N-ethyl-N-nitroso-..... T69-73-9 ........ U176
N-Nitrosomethylethylamine  Ethanamine, N-methyl-N-

: nitroso- ............ Crisenas 10595-95-6 ..... —
N-Nitroso-N-methylurea .... Urea, N-methyl-N-nitroso- ... 684-93-5 ........ U177
N-Nitroso-N-methylurethane Carbamic acid, methylnitroso-

,ethylester.......... veenens 816682 oLl uti78
N-Nitrosomethylvinylamine  Vinylamine, N-methyl-N-

NtroS0- vvuviviansrenia veneo 4549400 ..., P084
N-Nitrosomorpholine ....... Morpholine, 4-pitroso- ....... 53892 ., ........ —
N-Nitrosonornicotine ......., Pyridine, 3-(1-nitroso-2-pyr-

roliding)-, (S}-....vviiiennns 16543-56-8 ..... —
N-Nitrosopiperidine ....... . Piperidine, l-nitroso- ........ 100754 ,....... Ui79
N-Nitrosopyrrolidine........ Pyrrolidine, {-nitreso- ....... 930552 L.ouens. U180
N-Nitrososarcosine ......... Glycine, N-methyl-N-nitroso- 13256-22-9 .,,,,—
6-Nitro-o-toluidine,....... .. Benzenamine, 2-methyl-5-ni-

L& Creereraanes -56-8 ..... vhl. U181
Octamethylpyro- Diphosphoramide,
phosphoramide ...... PP, octamethyl- .. ..vvirvvianen , 162.16-9 ...,,... P08
Osmium tetroxide.,....... ... Osmium oxide Os04, (T-4)- .. 20816-12-¢ ....P987
Paraldehyde ..... enersaaas 1,3,6-Trioxane, 2,4,6-

trimethyl- .......... Ciareaen 128-63-7 ..... ...Uls2
Parathion........ Crevreeans Phosphorothioic acid, 0,0-

diethyl O-(4-nitrophenyl) ester 56-38-2 ..... ....P089
Pentachlorohenzene........ , Benzene, pentachloro- ....... 608-93-5 ........ U183
Péntachlorodibenzo-p-dioxing — — —
Pentachlorodibenzofurans ... — s —
Pentachloroethane ....... .. Ethane, pentachlore- ,,...... 76-01-7 ...... U184
Pentachloronitrobenzene Benzene, pentachloronitro- ...
(PCNB}....... Creesasiias . 82688 ........ U185
Pentachlorophenol ,......... Phenol, pentachloro-......... B7-86-5 ....vn See FO27
Phenacetin......... P, Acetamide, N-(d-ethox-

yphenyl}-...... .0t Cenrenne 62-44-2 ,....... U187
Phenol ...ouvrivninraniannns Same ...... Cerreeiaas veees 10895-2 . ....0. uliss
Phenylenediamine ..... v+ve. Benzenediamine......... co.. 25265-76-3 ..., —
Phenylmercury acetate...... Mercury, (acetato-O)phenyl- 62-38-4 ......... P092
FPhenylthiourea ...oovvenenes Thiourea, phenyl- ........... 103-85-6 ...... .. P093
Phosgene .......... v+-+ee0. Carbonic dichloride..... venns 544D Ll PO95
Phosphine ........00u0 viee Same ..., Crereraeees cee. 7803512 ..., PO96
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Phorate .....uvvuun, iaraes Phosphorodithieie acid, O,0-
diethyl S—[(ethylthlo) methyl]
[517 08-02-2 ..., ...P094
Phthali¢ acid esters, N.O.8.! — —
Phthalic anhydride ........ ., 1,3-Isobenzofurandione ...... 85-44-9 ereneens. 190
2-Picoline....ccoveviranres , Pyridine, 2-methyl-....... voo 109-06-8 .0 Uigl
Polychlormated hlphenyls —
Potasslum cyamde ....... ... Potassium eyanide K(CN} ... 161-50-8 ........ F098
Potassium silver cyanide ,... Argentate(i-), b:s(cyano—G)—
. potassium ...... fessnesrrins 506-61-6 .......- P90
Pronamide....vvvneen ++++. Benzamide, 3,6-dichloro-N-
{1,1-dimethyl-2-propynyl)- ... 23950-58-5 U192
1,3-Propane sultone....,.... 1,2-Oxathiolane, 2,2-dioxide .. 1120-714 ....... 193
n-Propylamine ..... Ceverans 1-Propanamine...... Cerenes . 107-10-8 ....,...Ul%4
Propargyl aleohol........... 2Propyn-l1-ol.......oovvann, 197197 ........ Pl02
Propylene dichloride ........ Propane, 1,2-dichloro- ....... TEET5 .iian, U083
1,2-Propylenimine ..... veer. Agiridine, 2<methyl- ......... 76-55-8 .vviurnns PO67
Propylthiouracil ..... Cranans 4(1H)-Pyrimidinone, 2,3
dihy ro-ﬁ-pmpyl—z-thloxo- . BLB25 L, ee—
Pyridine ....ouvvunes ceinaan Same ... Ciaraneerieans 110-86-1 ........Ul96
Reserpine ..o v vevesnnannons ., Yohimban-16-carboxylic acid,
11,17-dimethoxy-18- [(3,4,5-
trlmethoxybenzo 1oxy]-
smethyl ester, (3beta, 16beta,
17alpha, 18beta, 20alpha) .... 60-55-5 ......... U200
Resorcinol ,,...... Ceeeraes . 1,3-Benzenediol ............. 108-46-3 ........ U201
Saccharin....ovviionanes i b 2—Benzlsoth1azol-3(2ﬂ)-one,
1,1dioxtde .. v.uut AP 81-07-2 ...avents U202
Saccharinsalts .......... e — — U202
Safrole 1,3-Benzodioxole, b- (2— 11 53t B ireraaeiaae
propenyl)- ....... . U203
Selenlum ...oiiiieiiieiinn Same ...vieieirnennes Cisees TI82-49-2 ..... e
Selenium compounds, N.O. S 1 — —
Selenium dioxide ... 0 0i0ue Selenlounsacid......ovivunenn. 1783-00-8 ....... U204
Selenium sulfide ............ Selenium sulfide SeSZ T488.56-4 . U205
Selenourea ..... Veresas veene SAME tviievaniisenns e . 630-10-4 ...,....P103
1 Same ,...v.. fereen . va. 1440224 ..., —
Silver compounds N. 0 s, — - —
Silver cyanide ..... Ciaearaes Silver cyanide Ag{CN)......, §06-64-9 ........ Pio4
Silvex (2,4,6TP) .vvvvvnnns. Propanoic acid, 2-(2,4,5-
trichlorophenoxy} ...... vea.e 98721 L. Bee FO2T
Sodium cyanide ........ vve. Sodium cyanide Na(CON}..... 143-33-9 ........Pl08
Streptozotocin, .oveiuvanns. D-Glucose, 2-deoxy-2-
[{methylnitrosoamino) car-
nyllaminol- .......u. ve... 18883664 .,..U206
Strontium sulfide ........... Strontium suifide Sr8 ..., .... 1314.96-1 .......P107
Strychnine..... Cerreres ++s. Strychnidin-10-one .......... 57-24-9 ....,....P108
Strychnine safts ............ —_ Ples
TCDD .vvrvviievinnsinnnn Dibenzo[b,¢j[1,4}dioxin,
2,3,7,8-tetrachloro- .,....... . 1746-01-6 ........ —
1,2,4,5-Tetrachlorobenzene .. Benzene, 1,2,4,6-tefrachloro-,. 95-94-3 ......... uzo7

Tetrachlorodibenzo-p-dioxins

Tetrachlorodibenzofurans, ...

Tetrachloroethane, N.0.8.!
1,1,1,2-Tetrachloroethane. ...
1,1,2,2-Tetrachloroethane. ...

Ethane, tetrachloro-, N.O.S, ..
Ethane, 1,1,1,2-tetrachlore-
Ethane, 1,1,2,2-tetrachloro- ..

.. 636-20-6

97

256322207 ...

79-34-5 ..
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Tetrachloroethylene......, .. Ethene, tetrachloro- ......... 127-184 ..... 0. U210
2,3,4,6-Tetrachlorophenol.... Phenol, 2,3,4,6-tetrachloro-... 68-00-2 ,...... See FO27
Tetraethyldithi- Thiodiphosphorte acid, tetra-
opyrophosphate ............ ethylester.............. L., 3689245 .,..... P109
Tetraethyl lead..... Carreanen Plumbane, tetraethyl- ....... 78002 .........P110
Tetraethyl pyrophosphate .., Diphosphoric acid, tetraethyl
ester ........ reeerirarean , 107-49-3 ........P111
Tetranitromethane..... vvers Methane, tetranitro-......... 509-14-8 ....... JP112
Thallium ....... Cererennana SAME cvisiiienrneiaan weeess 7440280 .., ..... —
Thallium compounds, N,0.8.! — - —
Thallic oxide ....... vesseess Thallium oxide TI203 ..... .. 1314-32-5 .......P113
Thallium(I) acetate....... .. Aceticacid, thallium(l )salt 563-68-8 ....... U214
Thailium(¥) carbonate ...... Carbonic acid, dithallium(l )
salt ..... b rerarereasarasen 6583-73-9 .......U2l5
Thallium(}) chloride ........ Thallium chloride T[C[. vreees 11912120 ..., Uzlé
Thallium(I) nitrate ......... Nitric acid, thallium(1 )salt 10102-45-1 ,...U217
Thallium selenite ........... Selenious acid, dithallium(l )
FTY . 12039-52-0 ....Pl14
Thallium({I) sulfate ......... Sulfuric acid, dlthalhum(l )
salt ....... Creraeiaas veree. T446-186 ., ..... Pl15
‘Thioacetamide ...... veeser. Ethanethicamide..... varvens 62565 L.l u2is
Thiofanox ....ceevvereus v+» 2-Butanone, 3,3-dimethyl-1-
(methylthio)-, 0-{(methy-
lamino}carbonyl] oxime ...... 39196-18-4 Po46
Thiomethanol ....... veveses Methanethiol ........... veee 4981 Ll Uts3
Thiophenol ........uus vvee. Benzenethiol................ 108-98-5 ........ PO14
Thiosemicarbazide . ........ . Hydrazinecarbothivamide .... 79-19-6 .........Pl16
Thiourea ,...... Canrersesns Bame suiiaiiiaain Cireseeen 62-56-6 ...... ... U219
ThiraMm...vieneiaanas A ‘Thioperoxydicarbonic diamide
[(H2N)C{8)]282, tetramethyl- 137-26-8 ..... L. U244
Tollene vvvuvveearens +vner. Benzene, methyl-........ V.. 10B-888 ........ u220
TFoluenediamine ....... «+... Benzenediamine, ar-methyl- .. 25376-45-8 ....U22t
Toluene-2,4-diamine ...... .+ 1,3-Benzenediamine, 4-
: . methyl- ....... erarareias 95807 Lol —
Toluene-2,6-diamine ...... ++ 1,3-Benzenediamine, 2-
. methyl- ..... ererrenne venes 828406 ...l —_
Toluene-3,4-diamine ....... . 1,2-Benzenediamine, 4- -
methyl- ....... errrrreas vee 496720 ..., —
Toluene diisocyanate...,.... Benzene, 1,3-diisocy-
anatomethyl- ............. .. 26471.62-5  ,...U223
o-Toluidine .......... +veer. Benzenamine, 2-methyl-,..... 95-63-4 ....,.... U328
o-Toluidine hydrochloride ... Benzenamine, 2-methyl-, hy-
drochloride ...... errraneens 636-21-5 ........ U222
p-Toluidine ......0vvvvnnen . Benzenamme, 4-methyl-...... 106-49-0 ..... ... U353
Toxaphene ., ..cvveianinrnees 8aMe v.iiiiinierenaaas Vool B001-36-2 ..., Pies
12, 4-Tnchlm-obenzene ++++.. Bemzene, 1,2, 4-tr1ch!om- erves 120-82-1 L, —
1,1,2-Trichiorocthane ....... Ethane, 1,1,2-trichloro- ..... . Te-00-5 ..., .. U227
‘Trichloroethylene......... .. Ethene, trichloro- ........v0. 79-01-6 ........ U228
Trichloromethanethiol ..... . Methanethiol, trichloro-...... TBT0T . Pll1g
Trichloromonofluoromethane  Methane, trichlorofluoro-, ..., 75694 ......... ulzl
2,4,6-Trichlorophenol ....,.. Phenol, 2,4,5-trichloro-..... . 95954 ..., .+ See FO27
2,4,6-Trichlorophenol ....... Phenol, 2,4,6-trichloro-....... 88-06-2 ..... . See FO27
24567 ,......... Cesnerian .+ Acetic acid, (2,4,5-
trichlorophenoxy) «...o.ouve. 93765 ....... See FO27
Trichloropropane, N.O.8.* ., — 25736299 ..,..—
1,2,3-Trichloropropane ...... Propane, 1,2,3-trichloro- ..... 96-184 .,........ —
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-Chemical  Hazardous
abstracts wasle
Common name Chemical abstracts name No. No.
0,0,0-Triethyl Phosphorothioic acid, 0,0,0-
phosphorothicate ........... triethyl ester......... easias 26-68-1 ......... e
1,3,6-Trinitrobenzene ....... Benzene, 1,3,5-trinitro- ...... 99-354 ..oiannn U234
TFris(1-aziridinyl) phosphine  Aziridine, 1,1%,1 “phosphi-
suifide ....... [P nothioylidynetris- ........... 2-244 ..o, e
Tris(2,3-dibromopropyl) 1-Propanol, 2,3-dibromo-,
phosphate ..........00es +v+ phosphate (3:1) .......... voo 126-72-T o0asail U236
Trypan blue ...... Ceeeneey 12,7-Naphthalenedisulfonic
acid, 3,8’ [(3,3"-dimethyl [1,1'-
biphenylj-4,4-diyl) bis(azo}}-
bis [b-amino-4-hydroxy-, te-
trasodium salt ...0000iiein 7257-F ..... v U236
Uracil mustard ............. 2,4-(1H,3H)- Pyrimidinedione,
5-{bis(2-chloroethyl) amineo]-., 66-76-1 ....... U287
Vanadium pentoxide ....... , Vanadium oxide V205 ....... 1814-62-1 .......P120
Vinyl chloride .......... .v+. Ethene, chloro- ......... veol 65014 L U043
Warfarin ..oovvvinens veneas 2H-1-Benzopyran-2-one, 4-hy-
droxy-3- (3-0xo-1-
phenylbutyl)-, when present
at concentrations less than
0.3% svnvirasinennan .. 81-81-2 ......... U248
Warlarin ......... Ceeriraes 2H-1-Benzopyran-2-one, 4-hy-
droxy-3- (8-oxo-1-
phenylbutyl)-, when present
at concentrations greater than
L. Ciaaaees 81-81-2 ......... Pool
Warfarin salts, when present —
at concentrations less than :

3% .iuene T . — U248
Warfarin salts, when present — .
at concentrations greater than
0.3% — PO0L
Zinc cyanide .....ovvvnnn- . Zinc cyanide Zn(CN)2 ..... L. B67-21-1 ...l P121
Zine phosphide ...... veveras Zine phosphide Zn3P2, when

present at concentrations

greater than 10%.......0outs 1314-84-7 ...,...Pl22
Zine phosphide ........... .. Zinc phosphide Zn3P2, when

present at concentrations of

W%orless........ variienes 1314-84-7 ....... U249

! The abbreviation N.0.8, {not otherwise specified} signifies those members of the general
class not specifically listed by name in this appendix.

Register, February, 1991, No. 422




100 WISCONSIN ADMINISTRATIVE CODE
Appendix :

APPENDIX V

METHOD OF ANALYSIS FOR CHLORINAFED
DiBENZO-P-DIOXINS AND DIBENZOFURANS! 2,34

Method 8280
1. Scope and Application

1.1 This method measures the concentration of chlorinated dibenzo-p-
dioxins and chlorinated dibenzofurans in chemical wastes including still
bo'vitoms, filter aids, sludges, spent carbon, and reactor residues and in .
soils,

1.2 The sensitivity of this method is dependent upon the level of
interferences.

1.8 This method is recommended for use only by analysts experienced
with residue analysis and skilled in mass spectral analytical techniques,

1.4 Because of the extreme toxicity of these compounds, the analyst
shall take necessary precautions to prevent exposure to the analyst, or to
others, of materials known or believed to contain CDDs or CDFs.

2, Summary of the Method

2.1 This method is an analytical extraction cleanup precedure, and
capillary column gas chromatographlow resolution mass speetrometry
method, using capillary column GC/MS conditions and internal stan-
dard techniques, which allow for the measurement of PCDDs and
PCDFs in the extract.

2.2 If interferences are encountered, the method provides selected gen-
eral purpose cleanup procedures to aid the analyst in their elimination,

8. Interferences

3.1 Solvents, reagents, glassware, and other sample processing hard-
ware may yield disérete artifacts and elevated baselines, or both, causing
misinterpretation of gas chromatograms. AH of these materials shall he
demonstrated to be free from interferences under the conditions of the
analysis by running method blanks, Specific selection of reagents and pu-
rification of solvénts by distillation in all-glass systems may be required.

8.2 Interferences co-extracted from the samples will vary considerably
from source to source, depending upon the diversity of the industry being
sampled. PCDD is often associated with other interfering chlorinated
compounds such as PCBs which may be at concentrations several orders
of magnitude higher than that of PCDD. While general cleanup tech-
niques are provided as part of this method, unique samples may require
?dditional cleanup approaches to achieve the sensitivity stated in Table

Table 1
Gas Chromatography of TCDD
Column Retention time (min.) Detection limit (g/kg) *
Glass caplilary 9.5 0.003
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! Detection limit for liquid samples is 0.003 pg/l, This is calenlated from the minimum
detectable GC response being equal te § times the GG background nofse assuming a 1 mi
effective final volume of the 1 liter sample extract, and a GC injection of b microliters.
Detection levels apply to both electron capture and GC/MS detection. For further details
sea 44 FR 69526, December 3, 1979,

3.3 The other isomers of tetrachlorodibenzo-p-dioxin may interfere
with the measurement of 2,3,7,8-TCDD. Capiliary column gas chroma-
"tography is required to resolve those isomers that yield virtually identi-
cal mass fragmentation patterns.

4, Apparatus and Materials
4.1, Sampiing equipment for discrete or composite sampling,

4.1.1 Grab sample bottle-amber glass, 1-liter or 1-quart volume,
French or Boston Round design is recommended. The container shall be
washed and solvent rinsed hefore use to minimize interferences.

4,1.2, Bottle caps-threaded to serew on to the sample bottles. Caps
shall be lined with Teflon. Solvent washed foil, used with the shiny side
towards the sample, may be substituted for the Teflon if sample is not

corrostve.,

4.1.3. Compositing equipment-automatic or manual composing sys-
tem, No tygon or rubber tubing may be used, and the system shall incor-
porate glass sample containers for the collection of a minimum of 250 ml.
Sample containers must be kept refrigerated after sampling,

4.2 Water bath-heated, with concentrie ring cover, capable of temper-
ature control, + 2° C. The bath should be used in a hood.

4.3 Gas chromatograph/mass spectrometer data system,

4.3.1 Gas chromatograph: An analytical system with a temperature-
programmable gas chromatograph and all required accessories ineluding
syringes, analytical columns and gases,

4.3.2 Column; SP-2250 coated on a 30 m long X 0.25 mm LD. glass
column, Supelco No. 2-3714 or equivalent. Glass capillary column condi-
tions: Helium carrier gas at 30 ¢m/sec linear velocity run splitless, Col-
umn temperature is 210° C,

4.3.3 Mass spectrometer: Capable of scanning from 35 to 450 amu
every 1 sec or less, utilizing 70 volts, nominal, electron energy in the elec-
tron impact ionization mode and producing a mass spectrum which
meets all the criteria in Table 2 when 50 ng of decafluorotriphenyl-
phosphine (DFTPP) is injected through the GC inlet. The system shall
also be ecapable of selected ion monitoring (SIM) for at least 4 ions simul-
taneously, with a cycle time of 1 sec or less, Minimum integration fime
for SIM is 100 ms, Selected ion monitoring is verified by injecting .016 ng
g;él‘CDD Cl** to give a minimum signal to noise ratio of § to 1 at mass

Table 2
DFTPP Key Ions and Ton Abundance Criteria’

Mass  Ion abundance criteria

51 .... 30-80% of mass 198,
68 .... Less than 2% of mass 69,
70 .... Less than 2% of mass 69,
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127 ... 40-60% of mass 198,

197 ... Less than 1% of mass 198.

198 ... Base peak, 100% relative abundance.

199 ... 5-9% of mass 198,

276 ... 10-80% of mass 198,

365 ... Greater than 1% of mass 198,

441 .., Present but less than mass 448,

442 ... Greater than 40% of mass 198,

443 ... 17-23% of mass 442,

L J. W. Eichelberger, L.E, Harris, and W.L. Budde, 1975, Reference compound to ealibrate

ion abundance measurement in gas chromatography-mass speetrometry. Analytical Chem-,
istry 47:995,

- 4.3.4 GG/MS interface: Any GC-to-MS interface that gives acceptable
calibration points at 50 ng per injection for each compound of interest
and achieves acceptable tuning performance criteria (see Sections 6.1 to
6.3) may be used. GC-to-MS interfaces constructed of all glass or glass-
lined materials are recommended. Glass can be deactivated by silanizing
with dichlorodimethylsilane. The interface must be capable of transport-
ing at least 10 ng of the components of interest from the GC to the MS,

4.3.5 Data system: A computer system shall he interfaced to the mass
spectrometer. The system shall allow the continuous acquisition and
storage on machine-readable media of all mass spectra obtained through-
out the duration of the chromatographic program. The computer shali
have software that can search any GC/MS data file for ions of a specifie
mass and that éan plot the ion abundances versus time or scan number,
This type of plot is defined as an Extracted Ion Current Profile (EICP).
Software shall also be able to integrate the abundance, in any EICP,
between specified time or scan number iimits.

4.4 Pipettes-Disposable, Pasteur, 160 mm long X & mm ID (Fisher
Scientific Co., No. 13-678-8A or equivalent).

4.5 Flint glass hottle (Teflon-lined screw cap).

4.6 Reacti-vial (silanized) (Pierce Chemical Co.).

5. Reagents

6.1 Potassium hydroxide-(ACS), 2% in distilled water.
5.2 Sulfuric acid-(ACS), concentrated.

5.3 Methyiene chloride, hexane, benzene, petroleum ether, methanol,
tetradecane-pesticide quality or equivalent.

5.4 Prepare stock standard solutions of TCDD and *’CI-TCDD (mno-
lecular weight 328) in a glove box. The stock solutions are stored in a
glovebox, and checked frequently for signs of degradation or evapora-
tion, especially just prior to the preparation of working standards.

6.6 Alumina-basic, Woelm; 80/200 mesh, Before use activate over-
night at 600° C, cool to room temperature in a dessieator.

6.6 Prepurified nitrogen gas
6.0 Calibration
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l6.1 Before using any cleanup procedure, the analyst shall process a
series of calibration standards through the procedure to validate elution
patterns and the absence of interferences from reagents.

6.2 Prepare GC(MS calibration standards for the internal standard
technique that will allow for measurement of relative response factors of
at leagt 3 CDD/37CDD ratios. Thus, for TCDDs, at least 3 TCDDy
37CI-TCDD and TCDF/37CI-TCDF shall be determined.* The **Cl-
TCDD/F concentration in the standard shall be fixed and selected to
yield a reproducible response at the most sensitive setting of the mass
spectrometer. Response factors for PCDD and HxCDD may be deter-
mined by measuring the response of the tetrachloro-labelled compounds
relative to that of the unlabelled 1,2,3,4- or 2,3,7,8-TCDD,
1,2,?,111),]7PCDD or 1,2,3,4,7,8-HxCDD, which are commercially
available. :

6.3 Assemble the necessary GC/MS apparatus and establish operating
parameters equivalent to those indieated in Section 11.1 of this method,
Calibrate the GC/MS system according to Eichelberger, et al. (1975) by
the use of decafluorotriphenyl phosphine {DFTPP). By injecting cali-
bration standards, establish the response factors for CDDs vs. »7Ci-
TCDD, and for CDFs vs, ¥’CI-TCDF. The detection limit provided in
Table 1 should be verified by injecting .015 ng of **CI-TCDD which shall
give a minimum signal to noise ratio of 5 to 1 at mass 328,

7. Quality Control

7.1 Before processing any samples, the analyst shall demonstrate
through the analysis of a distilled water method blank, that ali glassware
and reagents are interference-free. Each time a set of samples is ex-
tracted, or there is a change in reagents, a method blank shall be
processed as a safeguard against lahoratory contamination.

7.2 Standard quality assurance practices shall be used with this
method. Field replicates shall be collected to measure the precision of the
sampling technique. Laboratory replicates shall be analyzed to establish
the precision of the analysis. Fortified samples shall be analyzed to estab-
lish the accuracy of the analysis,

8. Sample Collection, Preservation, and Handling

8.1 Grab and composite samples shall be collected in glass containers.
Conventional sampling practices should be followed, except that the bot-
tle shall not be prewashed with sample before collection. Composite sam-
ples shall be collected in glass containers in accordance with the require-
ments of the RCRA program. Sampling equipment, shall be free of tygon
and other potential sources of contamination.

8.2 The samples shall be iced or refrigerated from the time of collection
until extraction, Chemical preservatives shall not be used in the field un-
less more than 24 hours will elapse before delivery to the laboratory. If
an agueous sample is taken and the sample wili not be extracted within
48 hours of eollection, the sample shall be adjusted to a pH range of 6.0-
8.0 with sodium hydroxide or sulfuric acid.

8.3 All samples shall be extracted within 7 days and completely ana-
lyzed within 80 days of collection,

9. Extraction and Cleanup Procedures
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9.1 Use an aliquot of 1-10 g sample of the chemical waste or soil to be
analyzed. Soils shall be dried using a stream of prepurified nitrogen and
pulverized in a ball-mill or similar device. Perform this operation in a
clear area with proper hood space. Transfer the sample to a tared 125 ml
flint glass bottle { Teflonlined screw cap) and determine the weight of the
sample. Add an appropriate quantity of *’Cl-labelled 2,3,7,8-TCDD
(adjust the quantity according to the required minimum detectable eon-
centration), which is employed as an internal standard.

9.2 Bxtraction

9.2.1 Extract chemical waste samples by adding 10 ml methanol, 40 ml
petroleum ether, 59 ml doubly distilled water, and then shaking the mix-
ture for 2 minutes, Tars shall be completely dissolved in any of the rec-
ommended neat solvents, Activated carbon samples shall be extracted
with benzene using method 8540 in SW-846 (Test Methods for Evaluat-
ing Solid Waste-Physical/Chemical Methods, available from G.P.O.
Stock 1B055-022-81001-2). Quantitatively transfer the organic extract
or dissolved sample to a clean 260 ml flint glass bottle (Teflon lined screw
¢ap), add 50 ml doubly distilled water and shake for 2 minutes. Discard
the aqueous layer and proceed with Step 9.3.

9.2.2 Extract soil samples by adding 40 ml of petrolenm ether to the
sample, and then shaking for 20 minutes. Quantitatively transfer the or-
ganic extract to a clean 250 mi flint glass bottle (Teflon-lined screw cap),
add 50 m! doubly distilled water and shake for 2 minutes, Discard the
aqueous layer and proceed with Step 9.3.

9.3 Wash the organic layer with 50 ml of 20% aqueous potassium hy-
droxllde by shaking for 10 minutes and then remove and discard the aque-
ous layer.

9.4 Wash the organic layer with 50 ml of doubly distilled water by
shaking for 2 minutes, and discard the agueous layer.

9.5 Cautiouslty add 650 ml concentrated sulfuric acid and shake for 10
minutes. Allow the mixture to stand until layers separate (approxi-
mately 10 minutes), and remove and discard the acid layer. Repeat acid
washing untii no color is visible in the acid layer.

9.6 Add 50 mi of doubly distilled water to the organic extract and
shake for 2 minutes. Remove and discard the aquecus layer and dry the
organic layer by adding 10g of anhydrous sodium suifate.

9.7 Concentrate the extract to incipient dryness by heating i inab5° C
water bath and simultaneously flowing a stream of prepurified nitrogen
over the extract, Quantitatively transfer the residue to an alumina
microcolumn fabricated as follows:

9.7.1 Cut off the top section of a 10 ml disposable Pyrex pipette at the
4,0 ml mark and insert a plug of silanized glass wool into the tip of the
Iower portion of the pipette.

9.7.2 Add 2.8g of Woelm basic alumina (previously activated at 660° C
overnight and then cooled to room temperature in a desiceator just prior
to use).

3.7.3 Fransfer sample extract with a small volume of methylene
chloride.
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9.8 Elute the microcolumn with 10 ml of 3% methylene chloride-in-
hexane followed by 15 ml of 20% methylene chloride-in-hexane and dis-
card these effluents. Elute the column with 15 m! of 50% methylene chlo-
ride-in-hexane and concentrate this effluent (55° C water bath, stream of
prepurified nitrogen) to about 0.3-0.5 ml.

9.9 Quantitatively transfer the residue (using methylene chloride to
rinse the container) to a silanized Reacti-Vial (Pierce Chemical Co.).
Evaporate, using a stream of prepurified nitrogen, almost te dryness,
rinse the walls of the vessel with approximately 0.5 ml methylene chlo-
ride, evaporate just to dryness, and tightly eap the vial. Store the vial at
5° C until analysis, at which time the sample is reconstituted by the addi-
tion of tridecane. )

9.10 Approximately 1 hour before GC-MS8 (HRGC-LRMS) analysis,
dilute the residue in the microreaction vessel with an appropriate quan-
tity of tridecane, Gently swirl the tridecane on the lower portion of the
vessel to ensure dissolution of the CDDgs and CDFs, Analyze a sample by
GC/EC to provide insight into the complexity of the problem, and to
determine the manner in which the mass spectrometer should be used.
Inject an appropriate aliquot of the sample into the GC-MS instrument,
using a syringe.

9,11 If, upon preliminary GC-MS analysis, the sample appears to con-
tain interfering substances which obscure the analyses for CDDs and
CDFs, high performance liquid chromatographic (HPLC) cleanup of the
extract is accomplished, prior to further GC-MS analysis,

10. HPLC Cleanup Procedure?

10.1 Place approximately 2 ml of hexane in a 50 m! flint glass sample
bottle fitted with a Teflon-lined cap.

10.2 At the appropriate retention time, position sample hottle to col-
lect the required fraction. .

10,3 Add 2 ml of 5% {w/v) sodium carbonate to the sample fraction
collected and shake for one minute,

10.4 Quantitatively remove the hexane layer (top layer) and transfer
to a micro-reaction vessel.

10.6 Concentrate the fraction to dryness and retain for further
analysis,

11, GC/MS Analysis

11.1 The following column conditions are recommended: Glass capil-
iary column conditions: SP-2250 coated on a 30 m long x 0.256 mm I.D.
glass column (Supelco No. 2-83714, or equivalent) with helium carrier gas
at 80 em/sec linear velocity, run splitless, Column temperature is 210° C,
Under these conditions the retention time for TCDDs is about 9.5 min-
utes. Calibrate the system daily with, a minimum, 3 injections of stan-
dard mixtures.

11,2 Calculate response factors for standards relative to 37CI-TCDD/
I {see Section 12).
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11.3 Analgze samples with selected ion monitoring of at least 2 jons
from Table 3. Proof of the presence of CDD or CDF exists if the follow-
ing conditions are met: \

11.8.1 The retention time of the peak in the sample shall match that in
the standard, within the performance specifications of the analyticai
system.,

11.3.2 The ratio of ions shall agree within 10% with that of the
standard.

11.8.3 The retention time of the peak maximum for the ions of interest
shall exactly match that of the peak.

Table 3 .

List of Accuraie Masses Monitored Using GC Selected-Ion Monitoring,
Low Resolution, Mass Spectrometry for Simultaneous Determination of
Tetra-, Penfa- and Hexachlorinated Dibenzo-p-Dioxins and
Dibenzofurans

Approximate

Class of chlorin- theoretical ratio
ated dibenzodi- Number of chlo- Monitored mfz  Monttored mfz  expected on basis
oxin or rine substituents for dibenzodiox- for dibenzofurans of isotopic abun-
dibenzofuran (x) ins G, H, 0,l, C,H, 0L dance
Tetra «ovvvevnncnvianss [ . 1319897 .......1 303,902 .......... 0,74
— — 321804 ........ 305903 ... ...t 1.00
— — 1327885 .....ne 2811894 ..., —
— — 256,933 ....iui.s — 0.21
— — 1268980 c.iiinvnnns — 0.20
Penta ..oovvvvniiinnnas [ 1863.858 ....... 1387863 .......... 087
— — 355,865 ....i... 339860 .......... 1.00
3 3 [ 389.816 ........ 373821 ........0s 1.00
— —_ 291,813 ........ 315818 ... 0.87

! Molecular ion peak,
? Cld-labelled standard peaks.
* Jons which can be monitored in TCDD analyses for confirmation purposes.

11.4 Quantitate the CDD and CDF peaks from the response relative
to the 37Cl-TCDD/F internal standards. Recovery of the internal stan-
dard should be greater than 50%.

11.5 If a response is obtained for the appropriate set of ions, but is
outside the expected ratio, a coeluting impurity may be suspected. In
this case, another set of ions characteristic of the CDID/CDF molecules
shall be analyzed. For TCDD a good choice of ions is m/e 257 and m/fe
259, For TCDF a good choice of 1ons is m/e 241 and 243, These ions are
useful in characterizing the molecuiar structure to TCDD or TCDF. For
analysis of TCDD good analytical technique would require using all 4
ions, m/e 257, 320, 322, and 328, to verify detection and signal to noise
ratio of 5 to 1. Suspected impurities such as DDE, DIDD or PCB residues
can be confirmed by checking for their major fragments, These materials
call be removed by the cleanup columns, Failure to meet eriteria shall be
explained in the report, or the sample reanalyzed.

11.6 If broad background interference restriets the sensitivity of the
GC/MS analysis, the analyst shall employ cleanup procedures and re-
analyze by GC/MS. See section 10.0.
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11.7 In those circumstances where these procedures do not yield a de-
finitive conclusion, the use of high resolution mass spectrometry is
suggested.

12, Caleulations

12.1 Determine the concentration of individual compounds according
to the formula: ‘

A, %A,

Concentration, yg/gm = ——F
' He’e GXAiSXRf

where:

A= pg of internal standard added to the sample?

G =gm of sample extracted

Ag=area of characteristic ion of the compound being quantified.
Ay =area of characteristic ion of the internal standard
Rp=response factor®

Response factors are caleulated using data obtained from the analysis
of standards according to the formula:

Rf = As XCis
Ais XCS

where:
Cis=econcentration of the internal standard
.G, =concentration of the standard ecompound

12.2 Report results in micrograms per gram without correction for re-
covery data. When duplicate and spiked samples are analyzed, all data
obtained should be reported.

12,3 Accuracy and Precision. No data are available at this time,

! This method is appropriate for the analysis of tetra-, penta- and hex-
achlorinated dibenzo-p-dioxins and -dibenzofurans.

2 Analytical protoeol for determination of TCDDs in phenolic chemi-
cal wastes and soil samples obtained from the proximity of chemical
dumps. T.0. Tiernan and M. Taylor, Brehm Laboratory, Wright State
University, Dayton, OH 45435,
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3-Analyl:ical protocol for determination of chlorinated dihenzo-p-diox-

ins and chlorinated dibenzofurans in river water, T.O, Tiernan and M,

;I‘sa{iygor. Brehmn Laboratory, Wright State University, Dayton, OH
5.

+In general, the techniques that should be used to handle these materi-
als are those which are foliowed for radioactive or infectious laboratory
materials. Assistance in evaluating laboratory practices may be obtained
from industrial hygienists and persons specializing in safe laboratory
practices, Typical infectious waste incinerators are probably not satis-
factory devices for disposal of materials highly contaminated with
gllgl()i g)r CDFs. Safety instructions are outlined in EPA Test Method

See also: (1) “Program for monitoring potential contamination in the
laboratory following the handling and analyses of chlerinated dibenzo-p-
dioxins and dihenzofurans by F, D, Hileman et al., In: Human and En-
vironmental Risks of Chlorinated Dioxins and Related Compounds,
R.E. Tucker, et al, eds., Plenum Publishing Corp., 1988.(2) Safety pro-
cedures outlined in EPA Method 613, Federal Register volume 44, No.
233, December 3, 1979.

s 2CLlabelled 2,3,7,8-TCDD and 2,3,7,8-TCDF are available from
K.O.R. Isotopes, and Cambridge Isotopes, Inc., Cambridge, MA.
Proper standardization requires the use of a specific labelled isomer for
each congener to be determined. However, the only labelled isomers
readily available are ¥7Ci-2,3,7,8-TCDD and *7Cl-2,3,7,8-TCDF. This
method therefore uses these isomers as surrogates for the CDDs and the
l()JDFs. ngan other labelled CDDs and CDFs are available, their use will

e required.

¢ This procedure is adopted because standards are not available for
most of the CDDs and CDFs, and assumes that all the congeners will
show the same response as the unlabelled congener used as a standard.
Alﬂi‘]mgh this assumption may not be true in all cases, the error will be
small,

? For cleanup see also method #8320 or #8330, SW-846, Test Methods
for Evaluating Solid Waste, Physical/Chemical Methods (1982),

5 The proper amount of standard to be used is determined from the
calibrations curve (See section 6.0).

* If standards for PCDDs/Fs and HxCDDs/TFs are not available, re-
sponse factors for ions derived from these congeners are caleulated rela-
tive to ¥Cl-TCDD/F, The analyst may use response factors for 1,2,3,4-
or 2,37.8-TCDD, 1,2,3,4,7-PeCDD, or 1,2,3,4,7,8-HxCDD for quanti-
tation of TCDDg/Fs, PeCDDs/Fs and HxCDDs/Fs, respectively. Im-
plicit in this requirement is the assumption that the same response is
obtained from PCDDs/Fs containing the same number of chlorine
atoms, )
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