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(Hexachlorobenzene) 0.13
(Hexachlorobutadiene) 0.5
(Hexachloroethane) 3.0
( ) (Lead (total)) 50
(Lindane) 0.4
( ) (Mercury (total)) 0.2
(Methoxychlor) 10.0
(Methyl ethyl ketone) 200.0
(Nitrobenzene) 2.0
2,4- (2,4-Nitrotoluene) 0.13
(Pentachlorophenal) 100.0
(Pyridine) 5.0
(Selenium) 10
(Silver) 5.0
(Tetrachloroetliylene) 0.7
vJ  (Toxaphene) 0.5
(Trichloroethylene) 0.5
2,45- y (2,4,5-Trichlorophenol) 400.0
2,4, - (2,4,6-Trichlorophenol) 2.0
24, - | ) (2,4,5-TP (Silvex)) 1.0
(Vinyl chloride) 0.2
2
MR I
(Non-specific sources'! ! (Vv (Specific
SOUrces)
6 >1 (Non-specific sources)
6.1 ) (Spent halogenated solvents)
(Degreasing) : (Tetrachloroethylene)

(Trichlore ethylene) (Mcth/lcne chloride) 1,1, - (1,1,1-
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Trichloroethane) (Carhon tetrachloride)
(Chlorinated fluorocarbon) #
# 10
( ) (Still bottoms)
#  (Recovery)
6.2 # (Spent halogenated solvents)
(Tetrachloroethylene) (Methylene chloride)
(Trichloroethylene) 1,1,1- (1,1,1-Trichloroethane) (Chloro

benzene) 1,1,2- 12, -
(Ortho-dichlorobenzene)

(1,1,2-trichloroethane)
(Still bottoms)
6.3

solvents) 1
(Ethyl benzene)

(Xylene)
(Ethyl ether)

(I,1,2-trichloro-1,2,2-trifluoroethane)
(Trichlorofluoro methane) 1,1,2-
#
10 ( )
# (Recovery)

# (Spent non-halogenated
(Ethyl acetate)
(Methyl isobutylketone)

(Acetone)

(N-butyl alcohol) (Cyclo hexanone) (Methanol)
#
10 ( ) (Still bottoms)
#, ' (Recovery)

6.4 # (Spent non-halogenated
solvents) 2 (Cresols) (Cresylic acid)
(Nitrobenzene) #

10 ( ) (Still

bottoms) #  (Recovery)

6.5 # (Spent non-halogenated
solvents) 3 (Toluene) (Methyl ethyl ketone)

(Carbon disulfide)
(2-ethoxyethanaol)
#

(Isobutanol)

(Pyridine)
(2-Nitropropane)

(benzene) 2- 1

10
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( ) (Still bottoms)  «
(Recovery) «
6.6 (Westeweter treatrrent sludges
from electroplating operations) Anodizing «
(Cleaning/stripping) «
(Etching and milling)
6.7 (Cyanide plating bath)
6.8
6.9 (Cleaning/ stripping)
6.10 quenching bath (Oil bath)
(Metal heat treating operations)
6.11 salt bath pot cleaning
(Metal heat treating operations)
6.12 quenching
(Metal heat treating operations)
6.13 (Chemical conversion coating)
zirconium phosphating aluminium can washing

6.14 (Wastes)

(Tri-or tetrachlorophenol)
i f (Reactant) (Chemical intermediate)

(Component) (Formulating process)
(Hexachlorophene) 2,4, - (Purified 2,4,5-trichloro

phenal)

6.15 (Wastes)

(Pentachloro phenol)

(Reactant)

(Component)

(Chemical intermediate)
(Formulating process) )
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6.16 (Wastes)
« - (Tetra-, penta-, or hexachlorobenzenes)
(Reactant) « (Chemical intermediate)
(Component) (Formulating process)
6.17 (Wastes)
(Tri- and tetrachlorophenaols)
( ) (Hexachlorophene)
24, - (Purified 2,4 5-trichlorophenal)
)
6.18 (Wastes) chlorinated aliphatic hydrocarbons
free radical catalyzed A (Distillation residues) heavy ends (tars)

chlorinated aliphatic hydrocarbons
free radical catalyzed chlorinated aliphatic hydrocarbons

carbon chain 1 5 chlorine substitute
(Spent
catalysts)
6.19 condensed light ends (filter aids) (Desiccant)
chlorinated aliphatic hydrocarbons free radical catalyzed
chlorinated aliphatic hydrocarbons carbon chain 1 5
chlorine substitute
6.20 (Wastes)
(Tetra-, penta-, hexa-chlorobenzene) (Reactant)
(Chemical intermediate) (Component)

(Formulating process)

6.21 (Discarded unused foimulations)
1 (Tri-, tetra-,or penta
chlorophenal) ' (Hexachlorophenol)
24, - (Purified 2,4,5-trichlorophenol)
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v 622 (Residues) 2 (Incineration or
thermal treatment) (Contaminated soil) Q
6.14 615" 6,16 "0 6*17  6.20 6.21
6.23 ( ood preserving
process) preservative drippage (Formulations)

Vv (Chlorophenaolic)

6-24 (Wood preserving
process) creosote formulation preservative drippage (Formulations)
(Creosote) 7! (Pentachlorophenaol)
6.25 (Wood preserving
process) ) (Inorganic preservatives) (Arsenic)
(Chromium) preservative drippage

(Formulations)

(Creosote) 7 (Pentachlorophenal)
6.26 (Primary sludge) (Petroleum refinery)
(Gravity)
(Oil/water/solids separators)
(Tanks and impoundments) (Ditches) (Conveyances)
(Sumps) (Stormwater units) dry weather flow

(Biological treatment)

6.27 (Emulsified secondary sludge)
(Petroleum refinery) (Oil/water/solids separation)
(Float)
( )

71 induced air flotation (IAF)



(Tanks and impoundments)
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DAF (Dissolved air flotation)

' (Stormwater units) dry weather flow
(Biological treatment)
1 (Specific sources)
1.1 (Wood preservation)
: (Creosote) y (Pentachloro phenol)
1.2 (Inorganic pigments)

, (Chrome yellow and orange) (Molybdate
orange) (Zinc yellow) (Chrome green) (Chrome oxide
green) } anhydrous hydrated (Iron blue) (Oven
residue) (Chrome oxide green)

1.3 (Organic chemicals)
13.1 (Distillation hottoms)
(Acetaldehyde) (Ethylene)
1.32 distillation side cuts (Acetaldehyde)
(Ethylene)

7.3.3 bottom stream
(Acrylonitrile)

1.3.4 hottom stream
(Acrylonitrile)

wastewater strippers

acrylonitrile column

(Benzyl chloride)

7.3.5 (Bottoms) acrylonitrile purification column
(Acrylonitrile)

1.3.6 (Still bottoms)

1.3.7 (Distillation residues)

(Carbon tetrachloride)
1.3.8 heavy ends
(Epichlorohydrin)
1.3.9 heavy ends fractionation column

chloride)

(Still bottoms)

heavy ends

purification column

' (Ethyl



1310

1311

1.3.12
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heavy ends (Ethylene dichloride)
(Ethylene dichloride)
heavy ends (Vinyl chloride)
I(Vinyl chloride monomers)
A (Antimony catalyst)

(Fluoromethane)

1.3.13

1.3.14
anhydride)

1.3.15
(Phthalic anhydride)

1.3.16
(Nitrobenzene)

1.3.17
pyridine)

71.3.18

1.3.19

1,1,1-

1.3.20

(1,1, L-trichloroethane)

1.3.21

(Trichloroethylene)

1.3.22
1.3.23

7.3.24
anhydride)

1.3.25
(Phthalic anhydride)

(Distillation bottom tars)
(Phenol/acetone) (Cumene)
distillation light ends (Phthalic
(Naphthalene)
(Distillation bottoms) ?
(Naphthalene)
(Distillatiop bottoms)
nitration (Benzene)
stripping still tails (Methyl ethyl
(Centrifugation)

(Toluene diisocyanate)

(Spent catalyst) hydrochlorinator
(1,1, L-trichloroethane)
product stream stripper 1,11

column bottoms heavy ends

(Perchloroethylene)
(Distillation bottoms)
(Distillation bottoms)
(Chlorobenzene)

(Aniline)
fractionation column bottoms
distillation light ends (Phthalic
(Qrtho-xylene)

(Distillation hottoms)
(Ortho-xylene)
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1.3.26 (Distillation bottoms) 1,1,1-
(1,1, L-trichlorocthane)
7327  heavyends heavy ends column 1,1,1-
(1,1, 1-trichloroethane)

7.3.28 Ifte (Aniline) (Aniline)

7.3.29 (Nitrobenzene) (Aniline)

7.3.30 (Reactor product washing)
(Chlorobenzene)

7.3.31 column hottoms 1,1-
(1, 1-dimethyl hydrazine UDMH) - (Carboxylic

acid hydrazine)

7.3.32 +  condensed column overheads

11- (1, 1-dimethyl hydrazine
UDMH) (Carboxylic acid hydrazine)
7.3.33 (Filter cartridges)
(1, 1-dimethyl hydrazine UDMH ) ool 1
(Carboxylic acid hydrazine)
71.3.34 condensed column overheads
(Intermediates) 1 - (1, 1-Dimethyl hydrazine UDMH)
(Carboxylic acid hydrazine)
7.3.35 (Dinitrotoluene)
nitration (Toluene)
7.3.36 reaction by-product  drying column
(Toluenediamine) hydrogenation ( (Dinitrotoluene)
1.3.37 condensed liquid light ends (Toluene
diamine) hydrogenation
(Dinitrotoluene)
7.3.38 (Vicinals) (Toluenediamine)
hydrogenation (Dinitrotoluene)
7.3.39 heavy ends (Toluenediamine)

hydrogenation (Dinitrotoluene)
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7340  organic condensate  solvent recovery column

(Toluene diisocyanate) phosphogenation (Toluene
diamine)
1341 reactor vent gas scrubber
(Ethylene dibromide) bromination (Ethene)
1.3.42 (Absorbent solids)
(Ethylene dibromide) ? - " bromination
(Ethene)
7.3.43 (Still bottoms) (Ethylene
dibromide) ', bromination (Ethene)
7.3.44 (Distillation bottoms)
(aipha-/methyl-/ring-Chlorinated toluene) (Benzoyl
chlorides) ' 1 functional groups
(Still bottoms) (Benzyl chloride)
7.3.45 (Organic residuals)
(Spent chlorine gas and hydrachloric acid recovery)
(alpha-/methyl-/ring-Chlorinated toluene) (Benzoyl
chlorides) functional groups
(Carbon absorbent)
7.3.46
(alpha-/methyl-/ring-Chlorinated toluene) (Benzoyl chlorides)
functional groups (Sludges)
(Neutralization) (Biological sludge)
1.4 (Inorganic chemicals)
74.1 (Brine purification muds)
mercury cell (Brine)
7.4.2 (Chlorinated hydrocarbon)
(1 diaphragm cell
743 (Sludge) mercury cell

75 ' 2 (Pesticides)
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151 by-products (MSMA)
(Cacodylic acid)
15.2 (Sludge) (Chlordane)
15.3 (Scrub) chlorination
(Cyclopeniadiene) (Chlordane)
154 (Filter solids)
(Hexachlorocyclopentadiene) (Chlordane)
155 (Sludge) (Creosote)
1.5.6 (Still bottoms) (Toluene) 4
(Disulfoton)
15.7 (Sludge” (Disulfoton)
758 (Cleaning/stripping) (Phorate)
7.5.9 (Filter cake)
(Diethylphosphorodithioic acid) (Phorate)
1.5.10 (Sludge) (Phorate)
15.11 (Sludge) (Toxaphene)
1.5.12 heavy ends
(Tetrachlorobenzene) 2,4 5-T
1.5.13 2,6- (2, 6-dichlorophenal) 2.4-D
7.5.14 vacuum stripper chlorinator (Chlordane)
(Chlordane)
71.5.15 (Toxaphene)
7.5.16 2,4-D
1.5.17 (Ethylenebisdithio
carbamic acid) : supermates (Filtrates)
75.18 reactor vent scrubber
(Ethylenebisdithiocaj-bamic acid)
7.5.19 (Evaporation)
(Centrifugation)
1.5.20 (Baghouse dust) (Floor sweeping)
milling (Packaging)

(Formulation)



15.21

! (Methyl bromide)
15.22

(Methyl bromide)
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acid dryer

(Absorbent)

1.6 (Explosives)

(Sludges)
(Sludges) (Formulation)

(Loading) initiating lead-based pink/red
(TNT)

1.7 (Petroleum refining) (Float)
dissolved air flotation (DAF) slop oil emulsion (Tank bottoms)

(API separator)
(Heat exchanger bundle)
18 (Iron and steel) A

(Emission control)
(Electric furnace)
1
79
slurry blowdown)
1.10
(Surface impoundment)
111
blowdown
1.12

acid plant

113

(Emission control)
1.14

(Aniline-based compounds)

(Acid leaching)

(Primary Steel production)

pickle (Finishing)
(Primary copper) (Sludge and
(Thickening) acid plant
(Primary lead) A

(Primary zinc)
(Primary aluminium)

(Potliners)

(Secondary lead) (Wastes)

(Veterinary pharmaceuticals)

(Distillation tar)

(Activated carbon)
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(Decolonization) (Arsenic)
(Organo-arsenic)
7.15 (Ink formulation) (Sludges)
(Washes) (Solvents) (Caustic soda)
(Cleaning tubs and equipment) (Ink formulation)
(Pigments) (Driers)  (Soaps) I (Stabilizers) !
7.16 (Coking)
7.16.1 ammonia still lime coking
7.16.2 (Tar sludges) (Decanter tank)
1.16.3 (Coal tar recovery)
(Collecting sump residues) (Coal)
by products (Recovery of coke by-products)
7.16.4 (Tar storage tank residues)
(Coal) by products (Recovery of
coke by-products)
7.16.5 light oil
(Stills) (Decanters) wash oil
by products (Recovery of coke by-products)
7.16.6 (Wastewater sump) light oil
interception contamination by products

(Recovery of coke by-products)

1.16.7 (Naphthalene collection and
recovery) by-products (Recovery of coke by-
products)

7.16.8 (Tar storage tank residues)

(Coal tar refining)

7.16.9 (Coal tar distillation residues)

(Still bottoms)
1.17 (Petrochemical industry)

polymerization



(Intermediates)

(Discarded)

polymerization

(Qff-specification)

Q

spill residues)

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22

(Acute hazardous chemicals)

Acetaldehyde, chloro-
Acetamide, N-(aminothiomethyl)-
Acetamide, 2-fluoro;

Acetic acid, fluoro-,
I-Acetyl-2-thiourea

Acrolein

Aldicarb

Aldrin

Allyl alcohol

Aluminium phosphide
5-(Aminomethyl)-3-isoxazolol
4-Aminopyridine

Ammonium picrate
Ammonium vanadate
Argentate (1-), bis(cyano-C)-, potassium
Arsenic acid HjAs04
Arsenic oxide ASjOj

Arsenic oxide As20j

Arsenic pentoxide

Arsenic trioxide

Arsine, diethyl-

Arsonous dichloride, phenyl-

(Catalyts)
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(Container and



8.23
8.24
8.25
8.26
8.27
8.28
8.29
8.30
8.31
8.32

8.33
8.34
8.35
8.36
8.37
8.38
8.39
8.40
8.41
8.42
8.43
8.44
8.45
8.46
8.47

8.49
8.50
8.51
8.52
8.53
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Aziridine
Aziridine, 2-methyl-
Barium cyanide
Benzenamine, 4-chloro- 1
Benzenamine, 4-nitro- '
Benzene, (chloromethyl)-
1, 2-Benzenadiol, 4-[I-hydroxy-2-(methylamino)ethyl]-
Benzeneethanamine, alpha, alpha-dimethyl-
Benzenethiol
2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-I-phenyl-butyl)- 2
! 0.3
Benzyl chloride
Beryllium powder
Bromoacetone
Brucine
2-Butanone, 3,3-dimethyl-l-(methylthio)-,0-[(methylamino)carbonyl] oxime
Calcium cyanide
Calcium cyanide Ca(CN)j
Carbon disulfide
Carbonic dichloride
Chloroacetaldehyde
p-Chloroaniline
|-(0-Chlorophenyl)thiourea
3-Chloropropionitrile
Copper cyanide
Copper cyanide Cu(CN)

a v ‘o e WV a

Cyanogen

Cyanogen chloride

Cyanogen chloride (CN)CL
2-Cyclohexyl-4,6-dinitrophenol
Dichloromethyl ether
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8.54  Dichlorophenylarsine

8.55  Dieldrin

8.56  Diethylarsine

8.57  Diethyl-p-nitrophenyl phosphate .

8.58 0, O-Diethyl O-pyrazinyl phosphorotKioate

8.59  Diisopropylfluorophosphate (DFP)

8.60 14,5, 8-Dimethanonaphthalene, 1,2, 3, 4, 10, 10-hexa- chloro- 1,4, 4a, 5, 8, 8a, -
hexahydro-, (Lalpha, 4alpha, 4abeta, 5alpha, 8alpha, 8abeta)-

8.61 14,5, 8-Dimethanonaphthalene, 1,2, 3, 4, 10, 10-hexa- chloro- 1, 4, 4a, 5, 8, 8a, -
hexahydro-, (Lalpha, 4alpha, 4abeta, 5beta, 8beta, 8abeta)-

8.62 2, 7:3, 6-Dimethanonaphth[2, 3-bJoxirene, 3,4, 5, 6, 9, 9-hexachloro- la, 2, 2a, 3, 6,
6a, 7, Ta-octahydro-, (laalpha, 2beta, 2aalpha, 3beta, 6heta, 6aalpha, 7beta, 7aalpha)-

8.63 2, 7:3, 6-Dimethanonaphth{2, 3-b]qxirene, 3,4, 5, 6, 9, 9-hexachloro- la, 2, 2a, 3, 6,
6a, 7, Ta-octahydro-, (laalpha, 2beta, 2abeta, 3alpha, 6alpha, 6abeta, 7heta, 7aalpha)- metabolites

8.64  Dimethoate

8.65  alpha, alpha-Dimethylphenethylamine

8.66 4, 6-Dinitro-o-cresol 2

8.67 2 ,4-Dinitrophenal

8.68  Dinoseb

8.69  Diphosphoramide, octamethyl-

8.70  Diphosphoric acid, tetraethyl ester

8.71  Disulfoton

8.72  Dithiobiuret

8.73  Endosulfan

8.74  Endothall

8.75  Endrin

0./0 1261111, 1 ~»4i 1) iilCuiUOliloo

8.77  Epinephrine

8.78  Ethanedinitrile

8.79  Ethanimidothioic acid, N-[[(methylamino)carbonyl]oxy]-, methyl ester

8.80  Ethyl cyanide

881  Ethyleneimine
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8.82  Famphur

8.83  Fluorine Lo

884  Fluoroacetamide

885  Fluoroacetic acid

8.86  Fulminic acid mercury(2+)

8.87  Heptachlor

8.88  Hexaethyl tetraphosphate

8.89  Hydrazinecarbothioamide

8.90  Hydrazine, methyl-

891  Hydrocyanic acid

8.92  Hydrogen cyanide

8.93  Hydrogen phosphide

8.94  Isodrin

8.95  3(2H)-Isoxazolone, 5-(aminomethyl)-

8.96  Mercury, (acetato-O)phenyl-

8.97  Mercury fulminate

8.98  Methanamine, N-methyl-N-nitroso-

8.99  Methane, isocyanato-

8.100  Methane, oxybis[chloro-

8101  Methane, tctranitro-

8.102  Methanethiol, trichloro-

8.103 6, 9-Methano-2, 4, 3-benzodioxathiepin, 6, 7, 8, 9, 10, 10-hexachloro-I, 5, 5a, 6, 9, %a
hexahydro-, 3-oxide

8.104 4, 7-Methano-I H-indene, 1,4, 5,6, 7, 8, 8-heptachloro-3a, 4, 7, Ta-tetrahydro-

8.105 Methomyl

8.106  Methyl hydrazine

8.107  Methyl isocyanate

8.108  2-Methyllactonitrile

8.109  Methyl parathion

8.110 alpha-Naphthylthiourea

8.111  Nickel carbonyl

8.112  Nickel carbonyl Ni(CO),



8.113
8.114
8.115
8.116
8.117
8.118
8.119
8.120
8.121
8.122
8.123
8.124
8.125
8.126
8.127
8.128
8.129
8.130
8.131
8.132
8.133
8.134
8.135
8.136
8.137
8.138

110
8.140
8.141
8.142
8.143
8.144

Nickel cyanide

Nickel cyanide Ni(CN)j

Nicotine, }

Nitric oxide 1

p-Nitroamline

Nitrogen dioxide

Nitrogen oxide NO

Nitrogen oxide NO,

Nitroglycerine

N-Nitrosodimethylamine

N-Nitrosomethylvinylamine
Octamethylpyrophosphoramide

Osmium oxide 0s0Oj

Osmium tetroxide

7-Oxabicyclo[2.2. [[heptane-2, 3-dicarboxylic acid
Parathion

Phenol, 2-cyclohexyl-4, 6-dinitro-

Phenol, 2, 4-dinitro-

Phenol, 2-methyl-4, 6-dinitro-,  }

Phenol, 2-(-methylpropyl)-4, 6-dinitro-,

Phenol, 2, 4, 6-trinitro-, 1,

Phenylmercury acetate

Phenylthiourea

Phorate

Phosgene

Phophine

HM<1 - . -5.1

Phosphorodithioic acid, o, O-diethyl -[(ethylthio)ethyl] ester
Phosphorodithioic acid, o, O-diethyl -[(ethylthio)methyl] ester
Phosphorodithioic acid, o, O-dimethyl -[2-(methylamino)-oxoethyl] ester
Phosphorofluoridic acid, bis(l-methylethyl) ester
Phosphorothioic acid, o, O-diethyl 0-(4-nitrophenyl) ester

142



8.145
8.146
8.147
8.148
8.149
8.150
8.151
8.152
8.153
8.154
8.155
. 156
8.157
8.158
8.159
8.160
8.161
8.162
8.163
8.164
8.165
8.166
8.167
8.168
8.169
8.170
8.171
8.172
8.173
8.174
8.175
8.176

43

Phosphorothioic acid, o, O-diethyl O-pyrazinyl ester
Phosphorothioic acid, 0-[4-[(dimethylamino)sulfonyl]phcnyl] o, O-dimethyl ester
Phosphorothioic acid, o, O-dimethyl 0-(4-nitrophenyl) ester
Plumbane, tetraethyl-

Potassium cyanide

Potassium cyanide K(CN)

Potassium silver cyanide

Propanal, 2-methyl-2-(methylthio)-, 0-[(methylamino)carbonyl]oxime
Propanenitrile

Propanenitrile, 3-chloro-

Propanenitrile, 2-hydroxyl-2-methyl-

1,2, 3-Propanetriol, trinitrate

2-Propanone, 1-bromo-

PropargyZlalcohol

2-Propenal

2-Propen-l-ol

1, 2-Propylenimine

2-Propyn-l-ol

4-Pyridinamine

Pyridine, 3-(I-methyl-2-pyrrolidinyl)-, ( )-,
Selenious acid, dithallium (1+)
Selenourea

Silver cyanide

Silver cyanide Ag(CN)

Sodium azide

Sodium cyanide

Sodium cyanide Na(CN)

Strychnidin-10-one,

Strychnidin-10-one, 2, 3-dimethoxy-

Strychnine,

Sulfuric acid, dithallium (1+)
Tetraethyldithiopyrophosphaté



8.117
8.178
8.179
8.180
8.181
8.182
8.183
8.184
8.185
8.186
8.187

.188

189

190

.191
8.192
8.193
8.194
8.195
8.196
8.197

198

199
8.200
8.201

202

9.1
9.2
9.3
9.4

Tetraethyl lead

Tetraethyl pyrophosphate
Tetranitromethane

Tetraphosphoric acid, hexaethyl ester
Thallic oxide

Thallium oxide TIjOj

Thallium selenite

Thallium sulfate

Thiodiphosphoric acid, tetraethyl ester

Thiofanox

Thioimidodicarbonic diamide [(HN)C(S)]2NH
Thiophcnol

Thiosemicarhazide

Thiourea, (2-chlorophényl)-

Thiourea, 1-naphthalenyl-

Thiourea, phenyl-

Toxaphene

Trichloromethanethiol

Vanadicacid,

Vanadium oxide V2 5

Vanadium pentoxide

Vinylamine, N-methyl-N-nitroso-

Warfarin, 1 ?
Zinc cyanide

Zinc cyanide Zn(CN):
Zinc phosphide Zn3p2

: (Toxic hazardous chemicals)
Acetaldehyde
Acetaldehyde, trichloro-
Acetamide, N-(4-ethoxyphenyl)-
Acetamide, N-9-fluoren-2-yl-



methyl]-

9.5

9.6

9.7

9.8

9.9

9.10
9.11
9.12
9.13
9.14
9.15
9.16
9.17
9.18
9.19
9.20
9.21
9.22
9.23

9.24
9.25
9.26
9.27
9.28
9.29
9.30
9.31
9.32
9.33
9.34
9.35

Acetic acid, (2, 4-dichlorophenoxy)- esters
Acetic acid ethyl ester

Acetic acid, ; lead (2+)

Acetic acid, thalium (1+)

Acetic acid, (2, 4, 5-trichlorophenoxy)-,

Acetone

Acetonitrile

Acetophenone

2-Acetylaminofluorene
Acetyl chloride
Acrylamide

Acrylic acid
Acrylonitrile

Amitrole

Aniline

Arsenic acid, dimethyl-
Auramine

Azaserine

145

Azirino[2’,3":3, 4]pyrrolo[l, 2-a]indole-4, 7-dione, 6-amino-8-[[(aminocarbonyl)oxy]
1, la, 2, 8, 8a, 8b-hexahydro-8a-methoxy-5-methyl-, [laS-(laalpha, 8beta, 8aalpha, 8balpha)]-

Benz[j]aceanthrylene, 1, 2-dihydro-3-methyl-
Benz[c]acridine

Benzal chloride

Benzamide, 3, 5-dichloro-N-(1, 1-dimethyl-2-propynyl)-
Benz[a]anthracene

Benz[a]anthracene, 7, 12-dimethyl-

Benzenamine

Benzenamine, 4, 4*-carbonimidoylbis[N, N-dimethyl-
Benzenamine, 4-chloro-2-methyl-, hydrochloride
Benzenamine, N, N-dimethyl-4-(phenylazo)-
Benzenamine, 2-methyl-

Benzenamine, 4-rnethyl-



9.36
9.37
9.38
9.39
9.40
941
9.42
9.43
9.44
9.45
9.46
9.47
9.48
9.49
9.50
9.51
9.52
9.53
9.54
9.55
9.56
9.57
9.58
9.59
9.60
9.61
9.62
9.63
9.64
9.65
9.66
9.67
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Benzenamine, 4, 4’-methylenebis[2-chloro-
Benzenaming, 2-methyl-5-nitro-

Benzene

Benzeneacetic acid, 4-chloro-alpha-(4-chlorophenyl)-alpha-hydroxy-, ethyl ester
Benzene, I-bromo-4-phenoxy-

Benzenebutanoic acid, 4-[his(2-chloroethyl) ester
Benzene, chloro-

Benzenediamine, ar-methyl-

1, 2-Benezenedicarboxylic acid, bis(2-ethylhexyl) ester
1,2-Benezenedicarboxylic acid, dibutyl ester

1, 2-Benezenedicarboxylic acid, diethyl ester

1, 2-Benezenedicarboxylic acid, dimethyl ester
1,2-Benezenedicarhoxylic acid, dioctyl ester
Benzene, 1, 2-dichloro-

Benzene, 1, 3-dichloro-

Benzene, 1, 4-dichloro-

Benzene, 1, 1’-(2, 2-dichloroethylidene)bis[4-chloro-
Benzene, (dichloromethyl)-

Benzene, 1, 3-diisocyanatomethyl-

Benzene, dimethyl-

1, 3-benzenediol

Benzene, hexachloro-

Benzene, hexahydro-

Benzene, methyl-

Benzene, I-mcthyl-2, 4-dinitro-

Benzene, 2-methyl-1, 3-dinitro-

Benzene, (1-methylethyl)-

Benzene, nitro-

Benzene, pentachloro-

Benzene, pentacliloronitro-

Benzenesulfonic acid chloride

Benzcnesulfonyl chloride
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9.68  Benzene,1,2,4, 5-tetrachloro-

9.69  Benzene, 1, i’-(2,2, 2-trichloroethylidene)bis[4-chloro-

9.70  Benzene, 1, -2, 2, 2-trichloroethyiidene)bis[4-methoxy-

9.71  Benzene, (trichloromethyl)-

9.72  Benzene,1,3,5-trinitro-

9.73  Benzidine

9.74 1 2-Benzisothiazol-3(2H)-one, 1, 1-dioxide, }

9.75 1 3-Benzodioxole, 5-(2-propenyl)-

9.76 1, 3-Benzodioxole, 5-(I-propenyl)-

9.77 1, 3-Benzodioxole, 5-propyl-

9.78  Benzo(rst)pentaphene

9.79  2H-I-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-I-phenyl-butyl)-,  }

0.3

9.80  Benzo(a)pyrene

981  p-Benzoguinone

9.82  Benzotrichloride

9.83 2 ,2'-Bioxirane

9.84  [1, I’-Biphenyl]-4, 4’-diamine

9.85 [L, r-Biphenyl]-4, 4’-diamine, 3, 3’-dichloride-

9.86  [L, L-Biphenyl]-4, 4’-diamine, 3, 3’-dimethoxy-

9.87  [1, I"-Biphenyl]-4, 4’-diamine, 3, 3’-dimethyl

9.88  Bromoform

9.89  4-Bromophenyl phenyl ether

9.90 1 3-Butadiene, N-butyl-N-nitroso-

991  1-Butanol

9.92  2-Butanone

9.93  2-Butanone, peroxide

9.94  2-Butend

9.95  2-Butene, 1,4-dichloro-

9.96  2-Butenoic acid, 2-methyl-, 7-[[2, 3-dihydroxy-2-(I-methoxyethyi)-3-methyl-1-
oxobutoxy]methyl-2, 3,5, Ta-tetrahydro-IH-pyrrolizin-I-yl ester, [IS-[lalpha(Z), 7(2S 13R ), 7aalpha]]-

9.97  n-Butyl alcohol



9.98

9.9

9.100
9.101
9.102
9.103
9.104
9.105
9.106
9.107
9.108
9.109
9.110
9.111
9.112
9.113
9.114
9.115
9.116
9.117
9.118
9.119
9.120
9.121
9.122
9.123
9.124
9.125
9.126
9.127
9.128
9.129

Cacodylic acid

Calcium chromate

Carbamic acid, ethyl ester

Carbamic acid, methylnitroso-, ethyl ester
Carbamic chloride, dimethyl-
Carbamodithioic acid, 1,2-ethanediylbis-, ~ * esters
Carbamodithioic acid, bis(l -methylethyl)-, -(2, 3-dichloro-2-propenyl) ester
Carbonic acid, dithallium (1+)
Carhonic difluoride

Carbonochloridic acid, methyl ester
Carbon tetrachloride

Chloral

Chlorambucil

Chlordane, alpha gamma isomers
Chlomaphazin

Chlorobenzene

Chlorobenzilate

p-Chloro-m-cresol

2-Chloroethyl vinyl ether

Chloroform

Chloromethyl methyl ether
beta-Chloronaphthalene

0-Chlorophenol

4-Chloro-o-toluidine, hydrochloride
Chromic acid HjCr04,

Chrysene

Creosote

Cresol (Cresylic acid)

Crotonaldehyde

Cumene

Cyanogen bromide (CN)Br

2, 5-Cyclohcxadiene-l, 4-dione
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9.130  Cyclohexane

9.131  Cyclohexane, 1,2, 3, 4, 5, 6-hexachlgro-, (1alpha, 2alpha, 3beta, 4alpha, 5alpha, 6beta)-
9.132  Cyclohexanone

9.133 1, 3-Cyclopentadiene, 1, 2, 3,4; 5, 5-hexachloro-
9.134  Cyclophosphamide

9.135 2,4-D, esters
9.136  Daunomycin

9.137 DDD

9.138 DDT

9.139 Diallate

9.140  Dibenz[a, h]anthracene

9.141  Dibenzola, i]pyrene

9.142  1,2-Dibromo-3-chloropropane
9.143  Dibutyl phthalate

9.144  o-Dichlorobenzene

9.145 m-Dichlorobenzene

9.146  p-Dichlorobenzene

9.147  3,3’-Dichlorobenzidine

9.148  1,4-Dichloro-2-butene

9.149  Dichlorodifluoromethane
9.150 1, 1-Dichloroethylene

9.151  1,2-Dichloroethylene

9.152  Dichloroethyl ether

9.153  Dichloroisopropyl ether

9.154  Dichloromethoxyl ethane
9.155 2 ,4-Dichlorophenol

9.156  2,6-Dichlorophenol

9.157  1,3-Dichloropropane

9.158 1, 2:3, 4-Diepoxybutane

9.159  1,4-Diethyleneoxide

9.160 Diethylhexyl phthalate

9.16! N, N’-Diethylhydrazinc



9.162
9.163
9.164
9.165
9.166
9.167
9.168
9.169
9.170
9.171
9.172
9.173
9.174
9.175
9.176
9.177
9.178
9.179
9.180
9.181
9.182
9.183
9.184
9.185
9.186
9.187
9.188
9.189
9.190
9.191
9.192
9.193

0, O’-Diethyl S-methyl dithiophosphate
Diethyl phthalate

Diethylstilbesterol

Dihydrosafrole
3,3’-Dimethoxybenzidine
Dimethylamine
p-Dimethylaminoazobenzene

7, 12-Dimethylbenz[a]anthracene

3, 3’-Dimethylbenzidine

alpha, alpha-Dimethylbenzylhydroperoxide
Dimethylcarbamoyl chloride

1, 1-Dimethylhydrazir.e
1,2-Dimethylhydrazine

2 ,4-Dimethylphenol .

Dimethyl phthalate

Dimethyl sulfate

2, 4-Dinitrotoluene

2 ,6-Dinitrotoluene

Di-n-octyl phthalate

1,4-Dioxane

1, 2-Diphenylhydrazine

Dipropylamine

Di-n-propylnitrosamine
Epichlorohydrin

Ethanal

Ethanamine, N- ethyl-N-nitroso-

1, 2-Ethanediamine, N, N-dimet hyl-N"-2-pyridinyl-N‘-(2-thienylmethyl)
Ethane, 1, 2-dibromo-

Ethane, 1, 1-dichloro-

Ethane, 112-dichloro-

Ethane, hexachloro-

Ethane, 1, r-[methylenebis(oxy)bis[2-dichloro-



9.194
9.195
9.19
9.197
9.198
9.199
9.200
9.201
9.202
9.203
9.204
9.205
9.206
9.207
9.208
9.209
9.210
9.211
9.212
9.213
9.214
9.215
9.216
9.217
9.218
9.219
9.220
9.221
9.222
9.223
9.224
9.225

Ethane, 1, |’-oxybis-

Ethane, 1, 1’-oxybis(2-dichloro-
Ethane, pentachloro-

Ethane,1, 1, I, 2-tetrachloro-
Ethane,1, 1,2, 2-tetrachloro-
Ethanethioamide

Ethane, 1,1, 1-trichloro-
Ethane, 1,1, 2-trichloro-
Ethanol, 2-ethoxy-

Ethanol, 2, 2’-(nitrosoimino)bis-
Ethanone, 1-phenyl-

Ethene, chloro-

Ethene, (2-chlorocthoxy)-
Ethene, 1, 1-dichloro-

Ethene, 1, 2-dichloro-, (E)-
Ethene, tetrachloro-

Ethene, trichloro-

Ethyl acetate

Ethyl acrylate

Ethyl carbamate (urethane)
Ethyl ether
Ethylenebisdithiocarbamic acid,
Ethylene dibromide

Ethylene dichloride

Ethylene glycol monoethyl ether
Ethylene oxide
Ethylenethiourea

Ethylidene dichloride

Ethyl methacrylate

Ethyl methanesulfonate
Fluoranthene

Formaldehyde

esters

151
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9.226  Formic acid

9.221 Furan

9.228  2-Furancarboxaldehyde

9.229 2 ,5-Furandione

9.230  Furan, tetrahydro-

9.231  Furfural

9.232  Furfurari

9.233  Glucopyranose, 2-deoxy-2-(3-methyl-3-nitrosoureido)-, D-
9.234  D-Glucose, 2-deoxy-2-[[(methylnitrosoamino)-carbonyl]amino]-
9.235  Glycidyaldehyde

9.236  Guanidine, N-methyl-N’-nitro-N’-nitroso-
9.237  Hexachlorobenzene

9.238 Hexachlorobutadiene

9.239  Hexachlorocyclopentadiene

9.240  Hexachloroethane

9.241  Hexachlorophene

9.242  Hexachloropropene

9.243  Hydrazine

9.244  Hydrazine, 1, 2-diethyl-

9.245  Hydrazine, 1, 1-dimethyl-

9.246  Hydrazine, 1, 2-dimethyl-

9.247  Hydrazine, 1,2-diphenyl-

9.248  Hydrofluoric acid

9.249  Hydrogen fluoride

9.250  Hydrogen sulfide

9.251  Hydrogen sulfide HjS

9.252  Hydroperoxide, 1-methyl-1-phenylethyl-
9.253  2-Imidazolidinethione

9.254 Indenofl, 2, 3-cd]pyrene

9.255 1, 3-Isobenzofurandionc

9.256  Isobutyl alcohol

9.257  Isosafrole
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9.258 Kepone

9.259  Lasiocarpine

9.260 Lead acetate

9.261 Lead, his(acetato-0)tetrahydroxytri-
9.262 Lead phosphate H
9.263  Lead subacetate

9.264 Lindane

9.265 MNNG

9.266  Maleic anhydride

9.267  Maleic hydrazide

9.268  Malononitrile

9.269  Melphalan

9.270  Mercury

9.271  Methacrylonitrile

9.272  Methanamine, N-methyl-

9.273  Methane, bromo-

9.274  Methane, chloro-

9.275  Methane, chloromethoxy-

9.276  Methane, dibromo-

9.277  Methane, dichloro-

9.278  Methane, dichlorofluoro-

9.279  Methane, iodo-

9.280  Methanesulfonic acid, ethyl ester
9.281  Methane, tetrachloro-

9.282  Methanethiol

9.283  Methane, tribromo-

9.284  Methane, trichloro-

9.285  Methane, trichlorofluoro-

9.286 4, 7-Methano-IH-indene, 1,2, 4,5, 6, 7, 8, 8-octachloro-2, 3, 3a, 4, 7, Ta-hexahydro-
9.287  Methanol

9.288  Methapyrilene
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9.289 1, 3,4-Metheno-2H-cyclobuta[cd]pentalen-2-one, 1, Ia, 3, 3a, 4, 5, 5a, 5h, 6-
decachlorooctahydro-

9.290  Methoxychlor

9.291  Methyl alcohol

9.292  Methyl bromide

9.293  1-Methylbutadiene

9.294  Methyl chloride

9.295  Methyl chlorocarhonate

9.296  Methyl chloroform

9.297  3-Methylcholanthrene

9.298 4 ,4’-Methylenebis(2-chloroaniline)

9.299  Methylene bromide

9.300  Methylene chloride

9.301  Methyl ethyl ketone (MEK)

9.302  Methyl ethyl ketone peroxide

9.303  Methyl iodide

9.304  Methyl isobutyl ketone

9.305  Methyl methacrylate

9.306  4-Methyl-2-pentanone

9.307  Methylthiouracil

9.308 Mitomycin C

9.309 5, 12-Naphthacenedione, 8-acetyl-10-[(3-amino-2, 3, 6-trideoxy)-alpha-L-lyxo-
hexopyranosy)oxy]-7, 8, 9, 10-tetrahydro-6, 8, 11-trihydroxy- 1-methoxy-, (8S-cis)-

9.310  1-Naphthalenamine

9.311  2-Naphthalenamine

9.312  Naphthalenamine, N, N -bis(2-chloroethv3)-

9.313  Naphthalene

9.314  Naphthalene, 2-chloro-

9.315 1,4-Naphthalenedione

9.316 2, 7-Naphthalenedisulfonic acid. 3, 3'- 3, 3’-dimethyl[l, r-biphenyl]-4-4’-diyl)bis[5
amino-4-hydroxy]-, tetrasodium

9.317  1.4-Nat)hthoquinone



9.318
9.319
9.320
9.321
9.322
9.323
9.324
9.325
9.326
9.327
9.328
9.329
9.330
9.331
9.332
9.333
9.334
9.335
9.336
9.337
9.338
9.339
9.340
9.341
9.342
9.343
9.344
9.345
9.346
9.347
9.348
9.349
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alpha-Naphthylamine
beta-Naphthylamine

Nitric acid, thallium (L+)
Nitrobenzene

p-Nitrophenol

2-Nitropropane
N-Nitrosodi-n-butylamLne
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitroso-N-ethylurea
N-Nitroso-N-mcthylurea
N-Nitroso-N-methyiurethane
N-Nitrosopipendine
N-Nitrosopyrrolidine
5-Nitro-o-toluidine

1, 2-Oxathiolane, 2, 2-dioxide
2H-1, 3, 2-Oxazaphosphorin-2-amine N, N-bis(2-chloroethyl)tetrahydro-, 2-oxide
Oxirane
Oxiranecarboxyaldehyde
Oxirane, (chloromethyl)-
Paraldehyde
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene (PCNB)
Pentachlorophenol

Pentanol, 4-methyl-
1,3-Pentadiene

Phenacetin

Phenol

Phenol, 2-chloro-

Phenol, 4-chloro-3-methyl-
Phenol, 2, 4-dichloro-



9.350  Phenol, 2 ,6-dichloro-

9.351  Phenol, 4,4°-(l, 2-diethyl-I, 2-ethenediyl)bis-, (E)-
9.352  Phenol, 2, 4-dimethyl-

9.353  Phenol, methyl- 1

9.354  Phenol, 2, 2’-methylenebis[3, 4, 6-trichloro-
9.355  Phenal, 4-nitro-

9.356  Phenol, pentachloro-

9.357  Phcnal, 2, 3, 4, o-tetrachloro-

9.358  Phenol, 2, 4, 5-trichloro-

9.359  Phenol, 2, 4, 6-trichloro-

9.360  L-Phenylalanine, 4-[bis(2-chloroethyl)armno]-
9.361  Phosphonc acid, lead (2+) (2:3)

9.362  Phosphorodithioic acid, 0, O-diethyl S-methyl ester
9.363  Phosphorus sulfide

9.364  Phthalic anhydride

9.365 2-Picoline

9.366  Piperidine, 1-nitroso-

9.367  Pronamide

9.368  1-Propanamine

9.369  1-Propanamine, N-nitroso-N-propyl-

9.370  1-Propanamine, N-propyl-

9.371  Propane, 1,2-dibromo-3-chloro-

9.372  Propane, 112-dichloro-

9.373  Propanedinitrile

9.374  Propane, 2-nitro-

9.375  Propane, 2, 2’-0xybis[2-chloro-

9.376  113-Propane sultone

9.377 . Propanoic acid, 2-(2, 4, 5-trichlorophenoxy)-
9.378  1-Propanol, 2, 3-dibromo-, phosphate (3:1)
9.379  1-Propanol, 2-methyl-

9.380  2-Propanone

9.381  2-Propenamide



9.382
9.383
9.384
9.385
9.386
9.387
9.388
9.389
9.390
9.391
9.392
9.393
9.394
9.395
9.396
9.397
9.398
9.399
9.400
9.401
9.402
9.403
9.404
9.405
9.406
9.407
9.408
9.409
9.410
9.41i

9.412
0al7

1-Propene, 1, 3-dichloro-

1-Propene, 1,1,2, 3, 3-hexachloro-
2-Propenemtnle

2-Propenertrile, 2-methyl-
2-Propenoic acid

2-Propenoic acid, ethyl ester
2-Propenoic acid, 2-methyl-, ethyl ester
2-Propenoic acid, 2-methyl-, methyl ester
n-Propylamine

Propylene dichloride

3, 6-Pyridazinedione, 1,2-dihydro-
Pyridine

Pyridine, 2-methyl-

2, 4-(IH, 3H)-Pyrimidinedione, 5-[bis(2-chloroethyl)amino]-
4(IH)-Pyrimidione, 2, 3-dihydro-6-methyl-2-thioxo-
Pyrrolidine, 1-nitroso-

Reserpine

Resorcinol

Saccharin, A

Safrole

Selenious acid

Selenium dioxide

Selenium sulfide

Selenium sulfide SeS2

L-Serine, diazoacetate (ester)

Silvex (2, 4, 5-TP)

Streptozotocin

Sulfuric acid, dimethyl ester

Sulfur phosphide

2,4, 5T

1,2, 4, 5-Tetrachlorobenzene

1 1 1 2-Tetrachloroethane



9.414
9.415
9.416
9.417
9.418
9.419
9.420
9.421
9.422
9.423
9.424
9.425
9.426
9.427
9.428
9.429
9.430
9.431
9.432
9.433
9.434
9.435
9.436
9.437
9.438
9.439
9.440
9.441
9.442
9.443
9.444
9.-145

1, 1,2, 2-Tetrachloroethane
Tetrachloroethylene

2, 3,4, 6-Tetrachlorophenol
Tetrachlorofuran

Thallium acetate

Thallium carbonate

Thallium chloride

Thallium chloride TLC1
Thallium nitrate
Thioacetamide

Thiomethanol
Thioperoxydicarbonic diaxnide [(HN)C(S)]2 2 tetramethyl-
Thiourea

Thiram

Toluene

Toluenediamine

Toluene diisocyanate
o-Toluidine

p-Toluidine

0-Toluidine hydrochloride
1H-1,2, 4-Triazol-3-amine

1, 1, 2-Trichloroethane
Trichloroethylene
Trichloromonofluoromethane
2,4, 5-Trichlorophenal

2, 4, 6-Trichlorophenol

1, 3, 5-Trinitrobenzene

1,3, 5-Trioxane, 2, 4, 6-trimethyl-
Tris(2, 3-dibromopropyl) phosphate
Trypan blue

Uracil mustard

Urea, N-ethyl-N-nitroso-
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9.446  Urea, N-methyl-N-nitroso-

9.447  Vinyl chloride

9.448 Warfarin, } | ofl 0.3

9.449  Xylene

9.450  Yohimban-16-carboxylic acid, 11, r7-dimethoxy-18-[(3, 4, 5-trimethoxybenzoyl)oxy]-
Imethyl ester, (3beta, 16beta, 17alpha, 18heta, 20alpha)-

9.451  Zinc phosphide Zn,P3, 10

(Chemical wastes)

10 (Residues arising from industrial
waste disposal operations)

1

(Wastes from the manufacture, formulation and use of wood preserving chemicals)

12

(Wastes from the production, formulation and use of organic solvents)

13 (Used lubricating oil)

14 (Waste mineral oils
unfit for their originally intended use) Petroleum oil 70

15 } (Waste

oils/ water, hydrocarbons/ water mixture emulsions)

16

V. [Waste substances and articles containing
or contaminated with polychlorinated biphenyls (PCBs) and/or polychlorinated terphenyls (PCTs) and/or
polybrominated biphenyls (PBBs)j
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17

(Waste tarry residues arising from refining, distillation, and any pyrolytic
treatment)

18

(Wastes from production, formulation and use of inks, dyes, pigments, paints, lacquers, varnish)

19

(Wastes from production, formulation and use of resins, latex, plasticizers,
glues/adhesives)

20 (Wastes
from production and formulation of photographic chemicals and processing materials)

21 (Wastes resulting from surface
treatment and plastics)

22 (Wastes having as constituents)

22.1 (Metal carbonyls)

22.2 (Beryllium; beryllium compounds)

22.3 (Hexavalent chromium compounds)
224 (Copper compounds)

22.5 (Zinc Compounds)

22.6 J (Arsenic; arsenic compounds)

22.1 (Selenium; selenium compounds)

22.8 (Cadmium; cadmium compounds)

22.9 (Antimony; antimony compounds)

22.10 (Tellurium; tellurium compounds)

22.11 (Mercury; mercury compounds)

22.12 (Thallium; thallium compounds)

22.13 (Lead; lead compounds)

22.14 (Inorganic fluorine

compounds excluding calcium fluoride)
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22.15 (Organic or inorganic cyanides)

22.16 } (Acidic solutions or acids in solid form)

22,17 } (Basic solutions or base in solid form)

22.18 (A ) [Ashestos (dust and fibres)]

22.19 (Organic phosphorus compounds)

22.20 (Phenols; phenol compounds  including
chlorophenols)

22.21 (Ethers)

22.22 ’ (Halogenated organic solvents)

22.23 ’ (Organic solvents excluding
halogenated solvents)

22.24 A (Any congenor of polychlorinated dibenzo-furan)

22.25 (Any congenor of polychlorinated

dibenzo -p-dioxin)



11

111

112

113

114

115

1.1.6

117

118

12

121

122

123

124

125

162

|
6( . .2540)

(Treatment) (Disposal)
(Chain treatments)

(Physical treatment)
(Centrifugation)
(Steam distillation and Steam stripping)
(Multi-media filtration)
(Reverse osmosis, Micro-/Ultra-filtration)
(Evaporation)
(Air flotation)
(Gravity thickening)
(OilAvater separator or Coalescence separator)
-V (Physical/chemical treatment)
(Soil washing)
(Air stripping)
(Activated carbon adsorption)
(Precipitation/Flocculation)

(Dissolved air flotation)



1.2.6
1.2.7

128
13

13.1

132

133

uv/ozonation)
134
135
1.3.6
13.7
14
141
142
143
144
145
14.6
147

15
and/or disposal)

151
152

163

(lon exchange)
(Liquid/liquid extraction)

(Filter press, dewatering, vacuum tration and belt-press filtration)
(Chemical treatment)
: (Neutralizaion and pH adjustment)
(Oxidation/reduction reactions)

(Ozonation and

(Electrodialysis)
(Precipitation)
(Dechlorination)
(Dehalogenation)
(Biological treatment)
(Attached film reactors)
(Activated sludge)
(Anaerobic digestion)
(Composting)
(Stabilization ponds)
(In situ biological decomposition)
(Biological detoxification)

(Thermal processes for treatment

(Wet-air oxidation)

« (Liquid injection incineration)
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kiln incineration)

154
155
1.6

(Cement kiln incineration and Rotary

(Fluidized bed incineration)

(Solar'evaporation)

(Stabilization/fixation/solidification processes)

(Pozzolanic and cement based solidification)

(Thermoplastic encapsulation)

(Above ground long-term storage)

16.1 (Molten glass)
16.2 (Chemical fixation)
163
164
165 (Polymer encapsulation)
17 land treatment and/or disposal
171 (Land farming)
172 (Spray irrigation)
173 (Engineered, secured landfill)
174
175 (Deepwell injection)
18

11 17

164

(Reuse/recycle)
(Solvent recovery) (Oil recovery)
(Fuels blending)

incineration in industrial kilns/fumaces)

(Acid regeneration)

(Metals recovery)
(Co-
(Wastes exchange)
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2 (Stabilization)
(Solidification)
2.1 (Unconfined compressive strength) ASTM
D-1633  D-2166 ' 35
(Secured lanafill)
2.2 1.15
2.3 (Leachant extraction fluid)
(Leachate extraction procedure)
i 3
3 (Leachate extraction procedure)
(Leachant extraction fluid)
31 (Leachable)
3.11 (Dry solids)
0.5 (Glass fiber filter)
[ 06 0.8
3.2
3.1.2 (Dry solids)
0.5
(1)
[ 9.5
(2) (1) 100 (Leachant)
(Synthetic acid rain extraction fluid)
( 80 20 ) (PH)
(Mixture) 5 20
( ) ()
(3) (Rotary agitator) 30

25 18



3.2
3.1.2 US EPA 846
2( . 2539)
(Leachate)

(Leachate)

3.2

14 . .2539

166

311
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100
90
80
70
60
50
40
30
20
10

B06

No.| No.2 No3  Average
36 38 36 37
293 3 305 303
1 —0— 2
\\‘
N

0.01
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B01

B02

B03

B04

B05

B06

BO7

No.

#1
#2
k3

Average

g

It

#3
Average

k1
to
k3

Average

It1

#2

#3
Average

k1
#2
k3

Average

k1
k2
ts3

Average

i1

k2

#3
Average

As

021
0.30

0.26

192
1.67

179

122
1.20

12

0.06
0.06

0.06

Cd

9.39
10.97
6.11
8.82

62.31
5328
54.76
56.78

8.90
11.49
1011
10.17

57.59
58.74
5091
58.75

62.30
60.05
59.13
60.

7335
8261
75.62
71.19

30.69
3181
30.94
31.05

Cr

Ho
I
179
100
082
1.20

8.01
6.02
432
6.12

073
0.84
179
112

399
535
374
4.36

0.38

0.65
0.51

46.02
4161
35.65
41.09

0.54

Mn

i
244,88
23849
234.70
239.36

183.52
204.24
203.78
197.18

266.31
25842
252.98
259.24

22243
2921
232.85
228.16

22881
232.88
221.18
229.62

148.15
1 .80
1 .80
156.58

213.04
208.70
211,66
21113

Pb

0.12
0.13
0.07
0.11

042
0.46
0.46

0.10
0.10
0.12
0.11

0.63
0.61
0.57

0.86
073
081
0.80

017
0.18
0.17
0.17

043
042
042
0.42

Zn

101.41
99.82
90.20
97.14

226.70
209.43
212.43
216.19

157.42
151.76
144,64
151.27

259.10
259.95
255.70
258.25

224.75
22434
228.18
225.76

157.17
163 37
156.37
158.97

208.29
207.06
208 87
208.07

I

1132
1143
1378
1218

1241
126.6
1229
1245

1331
156.1
1774
1555

1817
166.1
1707
1728

136.9
148.6
126.5
137.3

158.4
1884
162.9
169.9

1217
1291
1426
1311

169



L2()

No.

B08 #1
#2
#3

Average

B09 #1
#2
#3

Average

B10 #1
#2
#3

Average

As

157
1.53

1.55

033
0.26

0.30

091
0.94

0.92

Cd

29.63

29.85
2118
28.89

347
32
3.22
3.20

1971
17.03
17.64
18.13

Cr

Hg

0.97
0.82
0.17
0.85

0.89
083
0.74
0.82

95.51
46.38
99.78
80.56

Mn

i
17157
1711.32
174.96
174.62

23450
235.87
239.57
236 64

180.06
182.09
196.44
186.20

Pb

0.89
092
0.84
0.88

0.82
0.84
0.83
083

0.20
0.18
0.18
019

In

i
192.56
200.01
198.12
196.90

226.23
232.36
230.99
229.86

206.85
207.11
204.63
206.19

1172
1121
1443
1245

1838
1948
199.1
1926

168.4
154.0
169.7
164.0



BOL

B2

B3

B04

#1
#2
#3

Avg.

#1
#2
#3

Avg.

#1
#2
#3

Avg.

#1
#2
#3

Avg.

pH

6.38
6.38
6.38
6.38

6.67
6.69
6.65
6.67

6.56
6.54
6.46
6.52

6.38
6.3
6.67
6.47

Alk. Conduct.
( ./ .CaCOy (mSlem,)
60 17.01
60 17.89
80 17.35
67 1742
2 b8l
2 A7
2 562
2 563
2 6.45
2 583
2 6.85
2 6.38
2 148
2 152
20 143
2 148

3

(

As
/)
10
1.0
09
1.0

36
40
42
39

<02
<02
<02
<02

0.7
0.7
10
08

Cd
(/)
020
021
021
021

133
130
138
134

143
137
162
147

157
167
172
165

Cr
(/)
< 0.06
<0.06
< 0.06
< 0.06

<0.06
<0.06
<0.06
<0.06

<0.06
<0.06
<0.06
<0.06

<0.06
<0.06
<0.06
<0.06

(

Hg
/)
40
30
30
33

90
40
80
10

196.7
2033
2233
2078

30
20
20
23

Mn
(/)
192.20
132.73
158.90
161.28

386.67
326.17
339.20
350.68

698.33
664.67
672.33
685.11

46147
432.00
495.30
462.92

P
(/1)
<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

n
(/)
2130.00
220350
2251.70
2195.07

383.10
34590
389.80
31293

846.50
17330
1061.00
89360

1367.30
1459.70
1321.30
1382.77



B05

B06

B0

No.

#1
#2
#3

Avg.

#1
#2
#3

Avg,

#1
#2
#3

Avg.

#1
#2
#3

Avg.

pH

6.87
6.1
6.9
691

.07
1.03
1.04
1.05

6.30
6.33
6.47
6.37

1.05
1.00
101
1.02

AL, Conduct.
(/.CaC03 (mSlem.)
40 6.6
20 6.45
40 6.39
k¢ 6.51
199 24.60
199 24.70
179 25.00
192 .77
20 11.29
20 112
20 10.29
20 10.93
139 21.80
139 21.20
139 21.70
139 2157

3()

(

As
/)
<02
<02
<02
<02

14
20
16
17

11
08
11
10

24
26
25
25

Cd
(/)
179
167
165
170

402
362
373
37

178
197
2.94
2.3

0.69
0.67
0.65
0.67

Cr
(/)
< 0.06
< 0.06
<0.06
<0.06

<0.06
<0.06
<0.06
<0.06

<0.06
<0.06
<0.06
<0.06

<0.06
<0.06
<0.06
<0.06

(

Hg
/)
10
10
10
10

1236.0
1200.0
12740
1236.7

6.5
20
20
35

30
20
20
23

Mn
(/1)
1038.33
980.00
955.33
991.22

287
180
180
216

957.67
1048.33
1359.00
112167

4290
4197
4047
4178

Pb
(/1)
<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

n
(/)
23040
209.10
204.60
21470

289.00
316.20
33430
3317

1862.30
1864.00
1279.00
1668.43

26390
21110
26150
261.10



No.

B09 #1
#2
#3
Avg,

B10 #1
#2
#3
Avg.

As =102

pH

6.29
6.32
6.37
6.3

6.89
6.92
6.90
6.90

1, Cd=1002

Ak Conduct.
(/.CaC03 (mSlcm.)
20 6.23
2 6.63
2 6.50
2 6.45
99 16.16
159 21.80
119 22.30
126 20.09

/., Cr=006

3()

/., Hg=03

(

As Cd Cr
Fy 1)y (1)
15 0.03 <0.06
18 0.02 <0.06
13 0.02 <0.06
15 0.02 <0.06
17 0.55 <0.06
16 0.86 <0.06
16 0.80 <0.06
16 0.74 <0.06
L, Pb=01 . Mn=002

(

Hg
1)
10
20
70
33

3667.0
4900.0
4700.0
44223

Zn=001

Mn
(/)
1.63
173
173
1.70

17,63
3251
26.21
2549

1.

Pb
(/1)
<01
<01
<01
<01

<01
<01
<01
<01

n
(/)
1617.50
1704.00
1722.00
1681.17

375.00
481.00
464.60
440.20



0

01

0.2

03

01

0.2

03

No.

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

14

206.4
2032
1928
2008

1728
1620
1674
1674

12
56
5.2
6.0

2504
20
2140
2615

1430
156.8
1272
1440

18
20
18
19

140

2100
2940
2634
2158

1964
2128
1920
2004

84
84
84
84

40
48
30
39

2610
286.0
2120
2130

1700
1540
1770
167.0

20
20
20
20

209
209
2.10
209

207
2.06
206
2.06

209
208
212
2.10

199
201
202
201

202
2.06
2.04
204

2.10
212
2.10
211

174



1%
25 %

0

01

0.2

03

01

02

03

No.

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

14

2320
2180
2040
2180

1628
176.0
190.0
1763

6.4
58
52
58

1432
1368
156.0
1453

9%.0
820
1140
973

140

2608
2408
2640
2952

2332
2016
2288
2212

6.0
6.0
56
59

50
40
28
39

146.0
1480
1620
1520

1280
1040
1220
1180

40
40
48
43

20
20
13

202
201
202
202

197
1%
198
197

207
205
205
206

1%
1%
198
1%

197
193
198
1%

204
200
198
201

207

207
207

1%
194
1%
1%

1%
1%
191

200
200
1%
19

199
1%
191
197

206
200
205
204

175



5%
25 %

0

01

0.2

03

No.

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

14

2340
2280
2120
241

40
6.0
33

53l



Binder Weste/  No.
Binder

1o I

#2

#3

Avg.

01 f1
W)
#3
Avg.

02 It
#2
#3
Avg.

03 #1
#2
#3
Avg.

As=102

14

1167
1170
11.98
11.78

12.19
12.18
12.19
12.19

1138
11.38
11.40
1139

11.45
11.54
11.49
11.49

1., Cd =002

pH

28

12.04
12.01
11.99
12.01

12.00
12.01
12.08
12.03

11.25
11.24
11.23
11.24

11.28
1138
11.34
11.33

Alk.(mg/L CaC03) Conduct.(mS/cm]

14 28
2016 2093
2035 1899
2016 1744
2022 1912
1957 1919
1919 1802
1919 2035
1932 1919
601 523
75 562
620 543
665 543
911 717
988 736
988 1
963 724
1., Cr=0.06

14
8.05
7.88
7.78
7.90

8.10
782
8.05
799

487
419
478
481

6.19
6.02
6.04
6.08

28
1
751
6.48
7.03

7.69
1.23
8.54
782

459
4.68
439
4.55

599
6.49
6.78
6.42

J ., Hg=03

As (ppb)

14

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

28

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

y . Pb=01

Cd (ppm)
28
<0.02 <0.02
<002 <0.02
<0.02 <0.02
<002 <0.02
002 002
002 002
002 002
002 002
002 002
002 002
002 0,02
002 002
002 003
002 003
002 003
002 003
/. Mn =002

Cr (ppm) Hg (ppb)
w28 w8
<0.06 <0.06 <0.3 <03
<0.06 <006 <0.3 <03
<0.06 <0.06 <03 <03
<0.06 <0.06 <0.3 <03
<0.06 <0.06 30 <0.3
<006 <006 20 10
<006 <006 20 <03
<0.06 <006 23 03
<0.06 <0.06 70 20
<0.06 <0.06 50 20
<0.06 <0.06 50 30
<006 <0.06 57 23
<0.06 <0.06 160 80
<0.06 <0.06 130 80
<0.06 <006 100 90
<0.06 <006 130 83
I In=001

Mn (ppm)

14

<0.02
<0.02
<0.02
<0.02

0.03
0.04
0.04
0.04

0.04
0.04
0.06
0.05

0.06
0.06
0.06
0.06

28

<0.02
<0.02
<0.02
<0.02

0.04
0.04
0.04
0.04

0.04
0.04
0.06
0.05

0.06
0.06
0.06
0.06

Pb (ppm)

14

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0,1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

28

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

Zn (ppm)
u 8
018 0.0
016  0.12
014 016
016 016
047 046
050 043
065 046
054 045
15 122
154 1.5
158 112
155 120
3. 205
308 344
325 24
311 254



Waste/  No.
Binder

5 0 #1

#2

#3

Avg.

Binder

01 #1
#2
#3
Avg

02 #1
#2
#3
Avg.

03  #1
#2
#3
Avg.

As=02

14

12.15
1211
12.16
12.14

12.10
1
12.10
12.10

11.23
11.26
11.06
1118

10.48
10.43
11.01
10.64

pH

28

12.00
12.02
12.06
12.03

11.98
11.90
11.94
11.94

11.22
11,24
11.27
11,24

1137
1137
11.38
1137

Alk.(rag/l CaC03) Conduct.(mS/cm)

14

2112
2151
2151
2138

1938
1977
1938
1951

523
446
485
485

814
814
75
801

28

2093
2209
2093
2132

1744
1783
1802
177

465
485
465
472

736
756
75
756

14
7.98
821
8.23
8.14

8.20
8.27
7.98
8.15

531
526
512
523

5.60
5.65
6.37
587

5()

28
7.96
8.06
8.32
811

157
7.96
7.80
118

549
541
550
547

7.05
730
718
718

/.,Cd=002 /.Cr=006 /.,H=03

As (ppb)

14

<0.2
<0.2
<0.2
<0,2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

28

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

1., Pb=01

Cd (ppm)
14 28
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
003 0.02
002 0.02
003  0.02
003 0.02
003 0,02
003 0.02
003 0.02
003 0.02
003 003
003 003
003 003
003 003
y ., Mn=0.02

Cr (ppm) Hg (ppb)
48 U 8
<0.06 <0.06 <03 <03
<0.06 <0.06 <03 <0.3
<0.06 <0.06 <0.3 <03
<0.06 <0.06 <03 <0.3
<0.06 <0.06 10 20
<0.06 <0.06 <03 10
<0.06 <0.06 <03 <0.3
<0.06 <006 03 10
<0.06 <0.06 60 110
<0.06 <006 60 147
<0.06 <0.06 90 150
<0.06 <006 70 136
<0.06 <0.06 160 110
<0.06 <0.06 140 160
<0.06 <006 120 133
<0.06 <0.06 140 134
. In=001

Mn (ppm)

14

<0.02
<0.02
<0.02
<0.02

0.03
0.03
0.03
0.03

0.04
0.04
0.04
0.04

0.06
0.05
0.05
0.05

28

<0.02
<0.02
<0.02
<0.02

0.03
0.03
0.03
0.03

0.04
0.04
0.04
0.04

0.05
0.05
0.06
0.05

Pb (ppm)

14

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

28

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

Zn (ppm)
u 28
021 014
019 01
014 012
018 0.12
054 042
048 057
046 048
049 049
135 128
114 140
117 129
122 132
238 175
213 21l
179 217
210 201



Waste/  No.
Binder

\j 11 0 #1
#2

#3

Avg.

Binder

01 #1
#2
#3
Avg.

02 #1
#2

Avg.
03 It
#2
#3

Avg

" As=0.2

14

12.18
1220
12.23
12.20

12.18
12.17
12.05
12.13

12.09
11.12

11.44

11.16
11.23
11,23
11.20

1., Cd =002

pH

28

12.04
12.05
12.03
12.04

11.96
11.97
1201
11.98

11.00
10.95
10.90
10.95

11.18
11.18
11.15
1

Alk.(mg/1 CaC0Qj) Conduct.(mSicm)

14 28
199% 1977
199% 1977
2035 1957
2009 1970
2016 1783
2035 1744
1957 1841
2003 1789
523 426
562 465
543 388
543 426
766 736
833 756
795 756
795 749
1. 0r-0.06

14

7.90
7.98
799
7.96

8.55
8.76
8.42
8.58

449
4.56
450
452

6.04
6.26
6.23
6.18

S()

28
7.68
7,62
756
7.62

8.25
767
745
719

416
413
412
414

6.27
6.32
6.24
628

[ . Hg=03

As (ppb)

14

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

28

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<02
<0,2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

1., Pb=01

Cd (ppm)
u 8
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
002 003
002 002
002 002
002 002
002 002
002 002
002 0.02
002 002
002 003
002 003
002 003
002 003
1 Mn =002

Cr (ppm) Hg (ppb)
14 28 14 28
<0.06 <0.06 <03 <03
<0.06 <0.06 <03 <03
<0.06 <0.06 <03 <03
<0.06 <0.06 <0.3 <03
<0.06 <0.06 40 <03
<0.06 <0.06 <03 <03
<0.06 <006 10 <03
<006 <006 17 <03
<0.06 <006 30 20
<0.06 <006 20 20
<0.06 <006 10 20
<0.06 <0.06 20 20
<0.06 <0.06 160 93
<0,06 <0.06 130 163
<0.06 <0.06 30 150
<0.06 <0.06 107 135
J. In=001 /.

Mn (ppm)

14

<0.02
<0.02
<0.02
<0.02

0.04
0.04
0.04
0.04

0.04
0.05
0.05
0.05

0.08
0.07
007
0.07

28

<0.02
<0.02
<0.02
<0.02

0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05

0.07
0.07
0.07
0.07

Pb (ppm)

14

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

28

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

Zn (ppm)
28
014 019
032 018
019 0.4
022 017
063 039
055 047
047 046
055 044
139 105
147 101
142 097
143 101
267 218
316 255
330 190
304 221



Binder Waste/  No.
Binder

\j ? % 0 #1

ty, 25% #2

#3

Avg.

01 #1
#2
#3
Avg.

02 #1
#2
#3
Avg.

03 #1
#2
#3
Avg.

As=0.2

14

12.19
12.20
12.23
1221

1211
12.17
12.16
12.15

11.44
1142
11.40
11.42

11.60
11.54
11.66
11.60

1., Cd =002

pH

28

12.40
12.40
12.39
12.40

12.35
12.38
12.38
12.37

11.57
1153
11.55
11.55

11.50
11.54
11.45
11,50

Alk.(mg/t CaC03 Conduct.(mS/cm)

14 28
2046 2167
246 2087
2221 2068
2240 2107
1730 1809
2048 1889
1948 1968
1908 1889
616 398
656 437
636 398
636 411
815 656
736 755
875 696
808 702
1., Cr=0.06

14
878
8.78
8.69
8.75

790
8.67
8.49
8.35

411
411
451
4.24

6.53
6.09
6.66
6.43

)5()

28
869
8.34
8.15
8.39

783
8.42
8.21
815

3.64
344
329
346

557
581
430
523

J . Hg=03

As (ppb)

14

<0.2
<0.2
<0,2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

28

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0,2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

y ., Pb=01

Cd (ppm)

14

<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<0.02
<0.02

0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02

28

<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<0.02
<0.02

0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02

y ., Mn =002

Cr (ppm) Hg (ppb)
AT S VA
<0.06 <0.06 <0.3 <03
<006 <0.06 <03 <0.3
<0.06 <0.06 <03 <0.3
<0.06 <0.06 <03 <0.3
<0.06 <006 10 17
<0.06 <006 10 17
<0,06 <0.06 12 11
<0.06 <006 11 15
<0.06 <0.06 17 12
<0.06 <0.06 26 12
<0.06 <0.06 30 14
<0.06 <0.06 24 13
<0.06 <0.06 43 48
<0.06 <0.06 53 50
<0.06 <0.06 42 34
<0.06 <0.06 46 44
y. Zn=001" y.

Mn (ppm)

14

<0.02
<0.02
<0.02
<0.02

0.04
0.04
0.04
0.04

0.05
0.05
0.05
0.05

0.06
0.06
0.06
0.06

28

<0.02
<0.02
<0.02
<0.02

0.04
007
0.05
0.05

0.06
0.05
0.05
0.05

0.07
0.07
0.07
0.07

Pb (ppm)

14

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

28

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

Zn (ppm)
14 28
027 047
015 022
012 022
018 020
059 054
071 067
207 050
112 057
228 113
214 139
248 120
230 12
248 170
217235
284 133
250 1719



+

Binder

75 %
25 %

Waste/  No.
Binder

0 #1

k2

#3

Avg.

01 #1
If2
#3
Avg

02 #1
#2
#3
Avg.

03  #1
#2
#3
Avg

As=0.2

14

12.17
12.16
12.13
12.15

11.72
11.68
11.69
1170

1123
1162
11.23
11.36

10.94
11.07
11.01
11.01

1. Cd=002

pH

28

12.28
1233
12.35
1232

11.85
11.84
11.82
11.84

11.36
1137
11.35
11.36

1131
11.40
11.23
1131

Aik (mg/1 CaC03) Conduct.(mS/cm)

14 28

1988 1889
2008 1889
1988 1889
1995 1889
656 616
596 616
596 557
616 596
41 437
835 497
437 417
583 451
736 636
676 676
557 656
656 656

1., Cr=0.06

14
137
718
132
129

415
416
3.88
406

448
592
439
493

453
5.58
411
474

5()

28
6.81
738
741
720

440
415
357
404

330
346
343
340

3.99
3.67
4.28
3.98

J Hg=03

As (ppb)

14

<0.2
<0.2
<0.2
<0.2

<0.2
<02
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<02
<0.2

28

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

/ Pb=0.1

Cd (ppm)

14

<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<0.02
<0.02

<0.02
0.02

<0.02

<0.02

0.02
0.02
<0.02
<0.02

28

<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<002
<0.02

0.02
002
0.02
0.02

0.02
0.02
0.02
0.02

., Mn=0.02

Cr (ppm) Hg (ppb)
8 18
<0.06 <0.06 <0.3 <0.3
<0.06 <0.06 <03 <03
<0.06 <006 <03 <03
<006 <0.06 <03 <03
<0.06 <0.06 08 09
<0.06 <006 07 11
<0.06 <0.06 06 12
<0.06 <0.06 07 11
<0.06 <0.06 43 33
<0.06 <0.06 56 28
<0.06 <006 72 22
<0.06 <0.06 57 28
<0.06 <006 182 171
<0.06 <0.06 199 137
<0.06 <0.06 179 176
<0.06 <0.06 187 161
.o Zn=001 .

Mn (ppm)

14

<0.02
<0.02
<0.02
<0.02

0.05
0.05
0.06
0.05

0.08
0.09
0.08
0.08

0.10
0.11
0.11
0.11

28

<0.02
<002
<0.02
<0.02

0.06
0.07
0.07
0.07

0.08
0.09
0.09
0.09

0.11
011
011
011

Pb (ppm)

14

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

28

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

Zn (ppm)

14
0.26
020
0.20
022

097
0,95
0.92
0.95

240
0.86
142

127
1.49
0.85
1.20

28
0.16
012
015
014

124
0.98
0.96

0.88
091
0.96
091

1.25
163
1.05
131
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6:1

11

81

91

No.

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#l

#2

#3
Average

14

50
48
44
47

6.8
1.2
56
6.5

500
54.0
412
484

176.0
166.0
180.0
1740

140

12
9.2
16
8.0

1112
1040
93.6
1029

1812
1988
2024
1941

2124
2124
198.0
2076

2.06
2.04
2.05
2.05

2.06
2.04
203
2.04

2.06
202
2.01
2.05

202
201
202
202

2.06
208
209
2.08

209
2.01
2.08
208

2.04
2.07
198
203

202
2.03
202
202



Binder Binder/  No.
Waste

V? o0 6:1 #1

#2

#3

Avg.

71 #1
#2
#3
Avg.

81 #1
#2
#3
Avg.

91 #1
#2
#3
Avg.

As=102

pH

14 28 14 28

1120 1152 457 636
1134 1156 537 696
1017 1157 457 636
1124 1155 484 656
1138 1188 577 1769
1134 1193 537 1769
1151 1197 755 1809
1141 1193 623 1783
1189 1199 1789 1769
1193 1198 1988 1769
1196 1197 1849 1710
1193 1198 1875 1749
1197 1194 1710 1730
1193 1199 1690 1809
1194 1201 1749 1908
1195 1198 1716 1816

l.,Cd=002 /., Cr=006

Alk.(mg/1 CaCOj) Conduct.(mS/cm)

14
3.50
3.89
351
3.63

3.89
3.65
492
4.15

7.89
8.59
8.27
8.25

7.40
740
7.38
7.39

J . Hg=03

28
447
4.68
4.40
452

7.90
1.74
7.63
7.76

.57
1.77
7.48
761

7.70
7.76
811
7.86

Cd (ppm)
14 28
002 0.02
002 0.02
002 002
002 002
002 002
002 002
002 002
002 002
002 0.2
i)
002 <002
002 <002
002 0.02
002 0.02
002 0.02
002 0.02
/. Ph=01

Cr (ppm)
28
<0.06 <0.06
<0.06 <006
<0.06 <006
<0.06 <006

< 0.06 <0.06
< 0.06 <0.06
<0.06 <20.06
< 0.06 <0.06

< 0.06 <0.06
<006 <0.06
<0.06 <0.06
<0.06 <0.06

<0.06 <0.06
< 0.06 <0.06
<0.06 <0.06
< 0.06 <0.06

1, Mn =002

Hg (ppb) Mn (ppm)
“ 28 14 28

21 14005 0.05
29 12 005 0.04
19 13 004 004
2313 005 004
21 14004 005
13 15 004 005
09 14 004 004
14 14 004 005
10 14 004 003
113 004 003
10 12 004 003
10 13 004 003
13 10 003 003
109 003 003
12 13 003 003
12 11 003 003
1. n=001 /.

Pb (ppm)

14

<01
<0.1
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

28

<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<01
<01

<01
<01
<0.1
<0.1

Zn (ppm)

14
0.99
0.95
112
1.02

1.01
1.06
112
1.06

0.54
2.35
1.06
132

0.65
0.38
0.45
0.49

28
113
1.05
0.99
1.06

047
042
073
0.54

0.39
0.34
043
0.39

0.33
0.33
0.67
041
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11

11

No.

#1

#2

#3
Average

No.

#1

#2

#3
Average

No.

#1
#2
Average

202
202
202
202

60

1500
1420
1300
140.7

60

198
2.00
206
201

60

L
().
1 2%
140
80 %56
60 1068
76 100
72 14l
(1
U
104
26 205
28 20
20 20
28 20
1
14 %
100E-06
ATGEDT  283E07  93LE09
6I6E0T SSUEQT  3U0E09
SA6E0T  AA9E0T  GGIE09

.. 253l

184



—

~—

150.00 -
125.00 -
100.00
75,00
50.00 -

25.00 -

0.00

185

10 20 30 40 50 60 10
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No. pH Ak Conduct. ~ Cd Cr Hg Mn Pb n
() (/CaCy (mSem) (/) (/) C /) (/) (/1) (/)
[ 1 #l 1207 2167 80 002 <006 13 04 <01 14
#2 12,04 1829 174 00 <006 21 0 <0l 057
#3 1210 1948 828 002 <006 19 0 <01 074
Ag. 1207 191 831 002 <006 18 04 <01 08

4 #1 1211 1829 193 002 <006 20 004 <01 0%
#2 1219 2021 887 002 <006 24 004 <01 14
#3 22A 1869 8.4 002 <006 21 004 <01 04
Ag. 217 1942 831 002 <006 22 04 <01 078

28 #1 11% 1749 90 <002 <006 10 004 <01 04
#2 11% 1730 152 <002 <006 13 004 <01 038
#3 119 1769 164 <002  <0.06 14 006 <01 038
Ag. 197 1749 1% <002 <006 12 04 <01 03

60 Il 214 1710 116 <002 <006 32 006 <01 034
#2 1213 1730 12 <002 <006 08 007 <01 034
#3 1214 1744 T4 <002 <006 22 0B <01 0
Ag 1214 1728 124 <002 <006 21 006 <01 03

As=02 /.,Cd=002 ./ ,Cr=006 /., ,Hg=03 /.,Pb=01 /., Mn=002 [. Zn=001 /.
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No. pH Ak Conduct. ~ Cd a Hg Mn Pb n

() (/CaCy (mSem) (/) (/) (1) (/) (/) (/)
7% <002 <006 <03 0¥ <0l 0%

Tl 7 #1 o2 1839
#2 22 1839 80l <002 <006 <03 02 <0 O
#3 22 189 1h <002 <006 <03 002 <01 03
Ag 22 1869 9 <002 <006 <03 0B <01 03
4 #1 22 1819 113 <0 <006 23 02 <0 0
#2 22 1869 800 <002 <006 @ 22 002 <0 02
#3 A 1849 802 <002 <006 06 02 <01 0
Ag. 122 18% 12 <002 <006 17 02 <0 o0
2 #1 2A 1908 823 <002 <006 40 0B <01 03
#2 223 198 821 <02 <006 41 02 <01 0
#3  12A 1938 821 <0 <006 10 0B <0 0
Ag. 1223 193 824 <002 <0, 30 0B <0l 0%

60 #1  12A& 20 931 <02 <006 63 02 <0 038
#2 227 2187 923 <002 <006 41 00 <01 0¥
#3 228 20 92 <002 <0 93 02 <01 0%
Ag. 1228 2 921 <002 <006 66 002 <01 03

As=02 /,Cd=002 /,c =006 /.,Hg=03 /,Pb=01 /,mn=002 /. Zn=000 /.



B01

B03

B10

B04

B07

B08

A1

71

71

71

Il

Tl

71

No.

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

#1

#2

#3
Average

.. 2531

I
140
136.0
1440
1220
134.0

136.0
1200
146.4
1341

18.0
16.0
164
16.8

144.0
1920
176.0
170.7

120.0
176.0
1720
156.0

192.0
188.0
176.0
185.3

(1.,
1.04

193
193
190
192

1.92
191
1.94
1.92

191
1.93
191
1.92

1.93
1.94
1.93
1.93

1.92
1.90
1.92
191

1.96
1.96
1.95
1.96
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No. pH Aik. Conduct. Cd Cr Hg Mn Pb Zn
(/.CaC0j) (msfem) (/) (1) L) 1) L) (1)
B01 #1 11.99 1919 1.72 <0.02 < 0.06 21 0.03 <01 0.34
#2 12.00 1957 157 < 0.02 <0.06 33 0.03 <01 0.34
#3 12.03 1919 1.80 <0.02 <0.06 17 0.03 <0.1 0.35
Avg. 1201 1932 1.70 <0.02 < 0.06 24 0.03 <01 0.34
B03 #1 12.04 1917 741 <0.02 < 0.06 <0.3 0.03 <01 0.26
#2 12.03 1977 148 <0.02 < 0.06 0.6 0.03 <0.1 0.27
#3 12.06 2035 1.39 <0.02 < 0.06 0.9 0.03 <01 0.28
Avg. 12.04 1996 743 <0.02 <0.06 0.7 0.03 <0.1 0.27
B10 #1 11.56 656 422 <0.02 <0.06 16.9 0.02 <01 0.95
#2 1147 616 4.26 <0.02 < 0.06 2.7 0.03 <01 0.98
#3 11.51 636 411 <0.02 < 0.06 211 0.03 <01 0.86
Avg. 1151 636 4.20 <0.02 <0.06 202 0.03 <0.1 0.93
B04 #1 12.03 1899 7.10 <0.02 <0.06 2.9 <0.02 <0.1 0.69
#2 12.05 1977 1.34 <0.02 < 0.06 41 0.02 <01 0.72
#3 12.08 1938 131 <0.02 < 0.06 47 0.02 <0.1 0.54

Avg. 12.05 1938 7.25 <0.02 <0.06 39 <0.02 <01 0.65



1)

No. pH Aik. Conduct. Cd Cr Hg Mn Pb Zn
(. .€aCOj) (mSfem) (/) (L) C L) 1) L)y (1)
B07 #1 12.01 1996 123 <0.02 <0.06 17 0.02 <0.1 0.55
#2 2.1 2016 713 < 0.02 <0.06 2.2 < 0.02 <0.1 0.49
#3 12.13 2074 151 <0.02 <0.06 20 0.02 <0.1 0.49
Avg. 12.08 2029 1.29 <0.02 <0.06 2.0 <0.02 <01 0.51
B08 #1 12.12 2112 743 < 0.02 <0.06 2.1 0.02 <0.1 0.37
#2 1211 2151 132 <0.02 < 0.06 3.7 0.04 <01 0.40
#3 1212 2151 150 < 0.02 <0.06 18 0.02 <0.1 0.38
Avg. 12.12 2138 142 < 0.02 < 0.06 25 0.03 <01 0.38

As=02 /,Cd=002 /.,c1=006 /.,Hg=03 /.,Pb=01 /, Mn=002 /. Zn=001 /.
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ASTM C 109-86
Standard Test Method for Compressive Strength of Hydraulic Cement Motars.
(Using 2-in. or 50-mm. Cube Specimens)

L 2000 0.2
2, 500 . 10

4, Tamper 15 05 x1
5-6

lmaia
23 +1.7°¢
50 %
90 %

~ o
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2 30
2 1 Tamper 16
8
20-24
Saturated Lime Water 24
23+ 17°
Saturated Lime Water
1 12
3 1
7 3
28 12
Ball
Top Plate
20-80
/ 01 |/

10 %



ASTM  854-58

Standard Test Method for Specific Gravity of Soils.

100
0.01

10

314
10

Te= O 0+( 3 b)

Tx1
Tx1

194

4-5



0.075
38 95
34 190
1 25.4
112 381
2 50.8
3 16.2

ASTM D422-63
Standard Test Method for Particle-Size Analysis of Soils.

10

0.1

0.2-0.0002

500

1000
2000
3000
4000
5000

195



X100

(% Finer) = 100 -



ASTM D2434-68
Standard Test Method for Permeability of Soils. (Constant Head)
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Flame

VARIAN SpectrAA-I0plus

Generation

Atomic Absorption Spectrophotometer

2288
3579
2170
2195
2139

VARIAN SpectrAA-l0plus

1937
253.7

(nm.)

(hm.)

0.02
0.06
01
0.02
0.01

02
0.3

199



AWIAINTAUNIINYIA Y
CHuLALONGKORN UNIVERSITY



201

N7



202

£
<
i

3 B06




203




50 x50 x 50

2 4




205

,
=
=
—

=

1
o

10



206

12 055 .



207

-\-'i/

14 Atomic Absorption Spectrophotometer
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B01
B02
B03
B04
B05
B06
B07
B08
B09
B10

Distar
Everady
Everady
Everady
National
National
National
Superay
Toshiba
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