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fly ash solidification, 159
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ylene, 58
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xanthate and hydroxide sludges, 261, 264
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cement-based solidified, quality-assur-
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gate, sodium-based waste, 28
grouts, 418
heavy metal immobilization, 257
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rability, 184
leaching
characteristics, 125
mechanism in solidified wastes, 229
liquid release, test apparatus and pro-
cedure, 192
long-term leaching tests on blocks, 381
metal containment in solidified matrices,
SEM and TEM, 201
nitrate salt, solidification in polyethyl-
ene, 53
phenols and chlorophenols, charcoal and
substituted clays for, 273
polyethylene—f{iberglass-reinforced-
plastic containers, 63
polymers, field testing with lysimeters,
404
Soliroc Process, 7
surface encapsulation process, 40
tritium release from encapsulated tita-
nium tritide accelerator targets, 251
Fly ash
cement-based solidified, quality assur-
ance, 93
drum-scale solidification, 333
leaching, 170
Freeze-thaw durability, cement-stabilized
heavy metals, 184
Fuel ash, quality assurance procedure, 93
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Glove-box chain, for radwaste character-
ization, 87
Golbee-Joy model, 247
Ground-water chemistry, effect on radio-
nuclide release, 336
Grouting, in situ, 418
Grouts
cement-based, pumpable, 15
particulate, 418
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Hazardous and Solid Waste Amendments
of 1984, 151
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Hazardous wastes
cement-based solidified, long-term suit-
ability, 93
construction materials, 125
stabilization products with waste mate-
rials, 125
Heavy metals
bitumen-stabilized, leachability, 23
in extruded bitumen, performance test-
ing, 28
immobilization
in cementitious matrices, leaching
mechanism, 229
by xanthate and hydroxide precipita-
tions, 257
leachability, 150
Soliroc Process. 7
High-integrity containers
design guidance, 80
NRC topical reports, 81
polyethylene—fiberglass-reinforced, 63
quality-assurance programs, 80
Hydrologic factors
effect on leaching of solidified low-level
waste forms, 358
radionuclide leaching in simulated dis-
posal conditions, 336
Hydroxide sludges, metals
immobilization in, 257
physical testing program, 214
TCLP and EP toxicity tests, 150

Immobilization
leaching mechanisms and, 120
metals by solidification of hydroxide and
xanthate sludges, 257
Incinerator slag/cement, leaching, 125
Inorganic iodides, solubility and stability,
287
International Standards Organization, ISO
6961-82. 87
Iodides, inorganic, solubility and stability,
287
Iodine-129, waste forms, 287
Ton transfer, blocks of radioactive waste,
381
Italian Regulatory Body (ENEA/DISP),
classification and control of rad-
wastes, 83

L

Landfills, liquid release tester, 192
Large-scale studies
hydrologic factors effect on leaching, 358

leaching radioactive waste in simulated
disposal conditions, 330
long-term leaching tests, 381
low-level waste solidification in salt-
stone, 392
mixed wastes
management strategy, 317
stabilization, 333
Leachability
bitumen-stabilized mixed wastes, 23
cesium, cobalt. and strontium, in ce-
ment, 90
extruded bitumen containing a surro-
gate, sodium-based waste, 35
metals, fly ash, 333
nitrate salt wastes solidified in polyeth-
ylene, 58
surface encapsulation modules, 47
Leachability index, 118, 248
Leaching
concentration profiles in solid phase of
cement, 302
construction matenials, 125
effects of matrix characteristics, 229
low-level waste, effects of hydrologic fac-
tors, 358
lysimeter field testing of waste forms, 404
mechanisms, immobilization and, 120
radionuclides
effects of hydrologic factors, 333
long-term tests, 381
in simulated disposal conditions, 330
tests on blocks of radioactive waste,
381
saltstone lysimeters, 392
stabilization products with waste mate-
rials, 125
Leaching models, 118
Leaching tests
blocks of radioactive waste, 381
bitumen, 385
cement, 384
polymer, 386
column, phenol, and trichoroethylene
cement pastes, 238
Dutch protocol, 170
dynamic, 229
ISO 6961-82, 87
long-term, 381
low-level radioactive waste in simulated
disposal conditions, 330
solidified clay/cement mixes, 278
test procedures
chemical properties, 117
physical properties, 115



tritium from encapsulated titanium tri-
tide accelerator targets, 251
Lead
cement-stabilized, SEM and TEM, 201
fly ash TCLP results, 348
solidified fly ash TCLP results, 350
Lightweight concrete, leaching, 125
Lime precipitation
comparison to Soliroc Process, 9, 11
procedure, 13
Liquid/solid ratio, effect on fly ash leach-
ing, 170
Liquid wastes
Paint Fiiter Test, 199
release
cure time effects, 198
test apparatus and procedure, 192
test duration effect, 197
test pressure effects, 197
Lithium, immobilized in cementitious
matrices, leaching mechanisms, 229
Lysimeters
effect of hydrologic factors on leaching,
358
field testing of waste forms with, 404
low-level waste solidification in salt-
stone, 392
radionuclide release program, 330
saltstone, 392

M

Matrices, solidified
cementitious, effects on leaching mech-
anisms, 229
metal containment, SEM and TEM, 201
Mechanical integrity, nitrate salt wastes so-
lidified in polyethylene, 60
Mechanical properties, polyethylene—fi-
berglass-reinforced-plastic con-
tainers, 65
Mercury
fly ash TCLP resulits, 348
immobilization by solidification of hy-
droxide and xanthate sludges, 257
Metal—cyanide complexes, TCLP and EP
toxicity extractions, 151
Metal hydroxide sludges
physical testing program, 214
TCLP and EP toxicity tests, 150
Mixed wastes, 21
bitumen stabilization, 21
drum-scale solidification testing on fly
ash, 333
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management strategy at West Valley
Demonstration Project, 317
stabilization at Idaho National Engi-
neering Laboratory, 333
Mobility measurements, hazardous ele-
ments within waste materials and
products, 130, 141
Models, leaching, 118
Modules, surface encapsulation process, 44

N

Nickel, immobilization by solidification of
hydroxide and xanthate sludges, 257
Nuclear Regulatory Commission
regulation 10 CFR Part 20, 318
regulation 10 CFR Part 61, 65, 77, 318
acceptable test methods, 79
alternative disposal methods, 81
recommended test, 79
regulatory guides, 79
technical positions, 79
waste classification and waste-form re-
quirements, 78
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Organic compounds
semi-volatile, TCLP and EP toxicity ex-
tractions, 150
volatile
from dual-chamber incinerations, 165
from rotary kiln incinerations, 167
in TCLP extract of metal hydroxide
sludge, 155, 158

P

Paint Filter Test, 199
Permeability testing
lithium immobilized into cementitious
matrices, 229
stabilized metal hydroxide sludges, 222
pH effects
fly ash leaching, 170
on Soliroc Process, 11
Phenols
charcoal and tetra-alkylammonium-sub-
stituted clays for stabilization/soli-
dification, 273
and trichoroethylene cement pastes, col-
umn leach testing, 238
Phosphate slag, leaching, 125
Phosphogypson hemihydrate, leaching, 125
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Phosphogypson/pulverized coal ash/ce-
ment, leaching, 125
Physical testing
procedures, 115
solidified charcoal/cement mixes, 280
solidified clay/cement mixes, 279
stabilized metal hydroxide sludges, 214
consolidation testing, 220
durability tests, 222
modifications, 226
permeability testing, 222
unconfined compression test, 218
xanthate and hydroxide sludges, 261
Polybutadiene binder resins, properties, 44
Polyethylene
high-integrity containers, 81
solidification of nitrate salt wastes in, 53
Polyethylene—fiberglass-reinforced-plas-
tic containers, 63
Polymeric materials, solidification media,
NRC topical reports, 81
Polymer-impregnated concrete, high-integ-
rity containers, 81
Polymers
blocks, leaching, 386
field testing of waste forms with lysi-
meters, 404
stabilization/solidification. effect of
hydrologic factors, 333
Potassium, release from cement, solid-
phase analysis, 302
Process control programs, 80
Pulverized coal ash/cement, leaching, 125
Pulverized coal ash/phosphogypson lime,
leaching, 125
Pulverized fuel ash, quality assurance pro-
cedure for solidified wastes, 93

Q

Quality assurance
cement- and pulverized fuel ash-based
solidified wastes, 93
ENEA-RIFIU laboratory program on
forms characterization, 85
fly ash samples, 354
high-integrity containers, 80
Quality control
fly ash samples, 354
solidification, with zone of acceptable
waste proportions, 110

R

Radioactive wastes, low-level
drum-scale solidification testing of fly
ash, 33

ENEA-RIFIU laboratory quality-assur-
ance program on forms character-
ization, 85

extruded bitumen, leaching, 28

field testing with lysimeters, 404

high-integrity containers for, 63

in situ grouting of trenches, 418

Italian Regulatory Body (ENEA/DISP)
classifications, 83

leaching in simulated disposal condi-
tions, 330

long-term leaching tests, 381

NRC regulations, 77

Nuclear Regulatory Commission regu-
lations, 318

shallow trenches, in situ grouting, 418

solidification in saltstone, 392

solid-phase analysis of cement, 302

surface encapsulation process. 40

tritium release from encapsulated tita-
nium tritide accelerator targets, 251

Radionuclides

concentrations, NRC classes A, B, and
C, 78

leaching

effects of hydrologic factors, 333
long-term tests, 381
in simulated disposal conditions, 330
tests on blocks of radioactive waste,
381
Reductive dissolution, bismuth oxyiodide
and silver iodide, 290
Regulatory Guide on Waste Form Stability,
80

Regulatory Guides, Nuclear Regulatory
Commission, 79
Resins
organic, for module fabrication, 40
polybutadiene, properties, 44
Resource Conservation and Recovery Act,
150, 192
Rheology, cement-based grouts, 16

S

Saltstone lysimeters, 392
Salt wastes, nitrate, solidification in poly-
ethylene, 53
Saturation effects, on radionuclide release,
337
Scanning electron microscopy
comparison with leach data from tank
leaching (concrete), 146
leaching concentration profile analyses,
139
metals in solidified matrices, 201



solid-phase analysis of cement, 302
Selenium, fly ash TCLP results, 348
SEM (see Scanning electron microscopy)
Serial graded batch extraction procedure,
xanthate and hydroxide sludges,
261, 264
Shallow trenches, in situ grouting, 418
Silica reagents, Soliroc Process, 8
Silver, fly ash TCLP resuits, 348
Sitver iodide, solubility, and stability, 287
Sludges
hydroxide and xanthate, metal immobi-
lization, 257
metal hydroxide
physical testing program, 214
TCLP and EP toxicity tests, 150
treatment, 42
Sodium nitrate, waste
extruded bitumen with, 28
solidification in polyethylene, 53
Solidification (see also Stabilization/solid-
ification)
Class B and C wastes, tests and methods,
79
control chart with zone of acceptable
waste proportions, 110
processes, technology status, 81
Solid-phase analysis, cement, 302
Soliroc Process, 7
comparison to lime precipitation, 9, 11
effect of chelating agents, 10
flow chart, 8
pH effects, 11
procedure, 13
silica-to-metal ratio effects, 12
Solubility, inorganic iodides, 287
Stability, inorganic iodides, 287
Stabilization/solidification (see also Solid-
ification)
cement
phenol and tricholorethylene, column
leach testing, 238
phenols and chlorophenols, charcoal
and tetra-alkylammonium-substi-
tuted clays for, 273
drum-scale, fly ash, 333
heavy metal immobilization by hydrox-
ide or xanthate precipitation, 257
hydrologic factors effect on leaching, 358
metal containment in matrices, SEM and
TEM, 201
mixed waste management strategy, 317
physical testing program for metal hy-
droxide sludges, 214
processes
evaluation procedures, 114
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heavy metals, freeze-thaw durability,
184
Strontium-85
leachability in cement, 90
release under simulated disposal condi-
tions, 335
Strontium-90, field testing with lysimeters,
413
Surface encapsulation process, 40
Surface-to-volume ratio, effect on product
leachability, 143

T

TCLP (see Toxicity characteristic extrac-
tion procedure)
Technical Guide No. 26 (ENEA/DISP), 84
Technical Positions, NRC, waste classifi-
cation and waste form, 79
TEM (see Transmission electron micros-
copy)
Tetra-alkylammonium-substituted clays,
stabilization/solidification of chlo-
rophenols, 273
Thermal testing, extruded bitumen con-
taining a surrogate, sodium-based
waste, 35
Titanium tritide, encapsulated accelerator
targets, 251
Topical reports
polyethylene—fiberglass-reinforced
containers, 71
on solidification processes, NRC re-
views, 81
Tortuosity, effect on product leachability,
146
Toxicity characteristic extraction proce-
dure
cyanide oxidation and metals hydroxide
precipitation, 151
cyanide oxidation and metals sulfide pre-
cipitation, 156
dual-chamber incineration, 163
fly ash, 347
rotary kiln incineration, 165
solidified fly ash, 349
Toxicity testing, EP Toxicity test, see EPA
Extraction Procedure Toxicity test
Toxic wastes
sludges treated by surface encapsulation,
43
surface encapsulation process, 40
Transmission electron microscopy, metals
in solidified matrices, 201
Trichloroethylene, and phenol cement
pastes, column leach testing, 238
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Tritium
leaching, effects of hydrologic factors,
374
release from encapsulated titanium tri-
tide accelerator targets, 251
TVR III system, 22

U

Unconfined compressive strength tests (see
also Compressibility)
stabilized metal hydroxide sludges, 218
xanthate and hydroxide sludges, 261, 263
U.S. Army methods, TM 5-530, 261

A\’

Viscoelastic materials, stability, 80
Volatile organic compounds
from dual-chamber incinerations, 165

from rotary kiln incinerations, 167
in TCLP extract of metal hydroxide
sludge, 155, 158

w

Waste forms
field testing with lysimeters, 404
iodine-129, 287
Waste management, mixed wastes, 317
Waste treatment
high-level wastes, 319
low-level wastes, 321
mixed wastes, 325

X

Xanthate sludges, metal immobilization,
257





