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ABSTRACT 

The Mixed Waste Integrated Program Logic Diagram was developed to 
provide technical alternative for mixed wastes projects for the Office of Technology 
Development’s Mixed Waste integrated Program (MWIP). Technical solutions in 
the areas of characterization, treatment, and disposal were matched to a select 
number of U.S. Department of Energy (DOE) treatability groups represented by 
waste streams found in the Mixed Waste Inventory Report (MWIR). 



SUMMARY 

The Mixed Waste Integrated Program Logic Diagram was developed to provide information 
to support the Mixed Waste Integrated Program (MWIP) and its technology evaluation teams 
during the selection of technology development activities for Fiscal Years 95, 96, and 97. In 
addition, the logic diagram effort: 

6 Identifies pressing technology development needs, addressable by the MWIP, which 
will enable EM-30 to meet legal deadlines imposed by the Federal Facilities 
Compliance Act. 

6 Establishes a mechanism to increase communication between EM-50 and EM-30. 

6 Provides those responsible with remediating Department of Energy low-level mixed 
waste, or low-level mixed waste similar to that found at DOE sites, a tool for evaluating 
characterization, treatment and disposal options. 

6 Addresses two’ Idaho National Engineering Laboratory specific waste streams 
representative of one or more of the MWIP Treatability Groups. 

Thirteen mixed waste treatability groups and example waste streams were identified for 
inclusion in the Mixed Waste Integrated Program Logic Diagram. These treatability groups/waste 
streams were chosen in consultation with representatives from DOE HQ (EM-50, EM-30) and 
representatives from the MWIP. A major criteria used in selecting example waste streams for 
inclusion was a broad representation of the 20 matrix categories as identified in the Mixed Waste 
Inventory Report. 



M i x e d  W a s t e  I n t e g r a t e d  
P r o g r a m  

L o g i c  D i a g r a m  

Fernald 
Salt Sludge, Chloride 

Treatment Technologies 



Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Salt Sludae. Chloride MWIR#: FM-W249 Subelement: Treatment 
Matrix: Chloride Salts / 31 51 Site: Fernald 

naotoiogtcai Gontaminants: 
This waste is classified as a Beta-Gamma emitter and as a contact-handled waste with 10 nCVg of alpha-emit- 
ting radionuclides. 

MLLW-CH 
U-(unspecified) 
u-235 

Contaminants: 
This waste stream is suspected to be contaminated with the toxic heavy metal, chromium, and may be corro- 
sive, due to the salt content The following EPA-regulated wastes are suspected to be contained in the waste 
stream: 

DOOR Chromium 

Matrix: 
This waste matrix is a chloride salt sludge. 

I 
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M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: Salt Sludae. Chloride 
Matrix: Chloride Salts / 31 51 

MWIR#: FM-W249 Subelement: Treatment 
Site: Fernald 

High power requirements. This technolow will be Treatability studies are being performed on a similar 
type of waste type. Demonstration of the technolo- 

Subsystems required 
Waste feed system 
Glass additivo foed system 
Molten glass handling systom 
Offgas collectlonltreatment system, Including 
scrubber and particulate filtars 

Need to tightly control melt chemlsby complicatos 

Its otherwise oxcellent volume reduction 
Highly stable glass final waste form 

Projocted performance 

commercially available for waste appllca~ons within 2 
years, and is currently in use for highly specialized 
applications in the DOE system. Unit operational 
costs and life cycle costs fall In the mid range of this 
group of technologies. The large numbers of subsys- 
toms required and need to carefully control melt 
chemistry make this technology relatively compllcat- 
ed and labor-intensive. The affect of the chloride 
salts present in this waste stream must be Investigat- 
ad for this technology. There Is a medium develop 
ment risk, when compared to the other thermal tech- 
nologies. 

Characterization requirements will include 
estimates of chloride and chromium content and the 
composltionlconcentration of salts present In this 
waste stream (see concentration of sodium, ptassi- 
urn, sulfates, nltrates. chlorides, and chromium In the 
characterization subelement beginning on page A-5). - 

Stabilized glass can be disposed of as a 
RCRA LLW (but could also be classified as a RCRA 
alpha-contaminated UW, or a8 TRU waste) (see sta- 
bilized glass disposal options beglnnlng on page N- 
a. 
11. 

Scrubber residue that requires stablllza- 
tlon (see scrubber residue under secondary waste 
streams beginning on page A-6). 

Offgas particulate filters that require staM- 
lization (see offgas particulate filters under secondary 
waste streams beginning on page A-6). 

Empty containers can be disposed of as 
LLW (see empty containers disposal options begin- 
ning on page N-1). 
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Mixed Waste Integrated Program Logic  Diagram 
Name: Sa It Sludae. Chloride MWIR#: FM-W249 Subelement: Treatment 
Matrix: Chloride Salts / 31 51 Site: Fernald 

- - .  b - * b o  . -  - - b  6 -  e m w m m -  - - b  

C W  is in early stages for development by the W E  
for usage on this type of waste streams. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for combustibles and small metal pieces 

Expected to produce a suitable final waste form for 
disposal 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low developmont risk 

b t  Waste Sbeam Characterization Information 

The concenlration of sodium, potassium, sulfates, 
nitrates, and chlorides (see concentration of sodium, 
potassium, sulfates, nitrates, and chlorides In the 
characterization subelement beginning on page A-6). - 
A solidified waste form that requires LLW disposal 
(see solid waste forms disposal options beginning on 

Projected performance 

Polyethylene is being developed by the DOE for 
usage on these types of waste streams. 
Polyethylene has been demonstrated on scrubber 
residues. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Expected to pass TCLP 

disposal 

Low power requirements. Few subsystems are 
required and needed to'make use of this technology. 
Low development risk 

The percent soluble salt contained in the scrubber 
residues (sodium, potassium, sulfates, nitrates, and 
chlorides) (see concentration of sodium, potassium, 
sulfates, nitrates, and chlorides in the characteriza- 
tion subelement beginning on page A-6). - 
A solidifiod wasto form that requires LLW disposal 
(see solid waste forms disposal options beginning on 

Low power requirements. Few subsystems are 
required and needod to make use of this technology. 
Low development risk. 

Projected performance 

Expected to produce a suitable final waste form for 

SPC Is being developed by the DOE for usage within 
this type of waste streams at INEL SPC has been 
demonstraled on ash. SPC is not compatible with 
waste streams containing high concentrations of 
nitrates. 

Subsystems required 
Waste feed system 

The concentration of sodium, potassium, sulfates, 
nitrates, and chlorides (see concentration of sodium, 

A 4  



Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Salt Sludae. Chloride MWIR#: FM-W249 Subelement: Treatment 
Matrix: Chloride Salts / 31 51 Site: Fernald 
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Mixed Waste Integrated Program L o g i c  D iagram 
Name: Salt Sludge. Chloride MWIR#: FM-W249 Subelement: Treatment 
Matrix: Chloride Salts / 31 51 Site: Fernald 

Radiological Constituents: 
This waste Is classified as a Beta-Gamma emitter and as a contact-handled waste with c 10 nCVg of alpha-emit- 
tlng radionuclldes. 

Contaminan 1s: 
This waste stream Is contaminated with the toxic heavy metal, chromium. 

Matrix: 
The waste consists of ash, residues, and filters. 

A-6 
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Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Sa It Sludae. Chloride MWIR#: FM-W249 Subelement: Characterization 
Matrix: Chloride Salts / 3151 Site: Fernald 

ICP-AES (continued) 

Alternativflechnology 
Inductively-Coupled Plasma Mass 
Spectromefq (ICP-MS) 

None with proper sample preparation. 
Aqueous or solid samples may be ana- 
lyzed. Solids require suspension of ana- 
lytes of interest using techniques such as 
laser ablation. . 

3 
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Mixed Waste Integrated Program Logic  D iagram 
Name: 183-H Solar Basin Waste 
Matrix: Pond Sludaes / 3122 

MWIRJI: 986 Subelement: Treatment 
Site: Hanford 

Radiological Constituents: 
This waste Is classifled as contact-handled with 10 - 100 nCVg of alpha contamin8Hon. 

Contaminants: 
This waste stream Is suspected to be contamlnated with halogenated and non-halogenated solvents, Cyanides, 
ignitable sollds, and toxic heavy metals Including: chromium. The following EPA regulated wastes are suspect- 
ed to be contained within the waste stream: 

0001: Unlisted hazardous waste characteristic of lgnltability 
PO29 Copper cyanide 
PO30 Cyanide (soluble salts) 
PO98 Potassium cyanide 
P106 Sodium cyanide 
P120 Vanadlum oxide 
U123: Formic acid 

Matrix: 
This waste consists of pond sludges. 

8-2 



Mixed Waste In tegra ted  Program Logic  D i a g r a m  
Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment 
Matrix: Pond Sludaes / 3122 Site: Hanford 

Normal imdementation needs. Treatment residue Accepted by Industry. 
This technology has been approved by EPA as the. 
BDAT for organlcs, as well as cyanide. The DOE 
operates a rotary klln for treatment of liquid LLW. 

Subsystems required 
Feed pretreatment crusher, shredder, or slurry sys- 
tem (as needed based on ohvsical characterlstics) 
Secondary combustion chamber 
Larw offgas treatment system, Including off gas 
scrubber, and particulate filters 
Ash handling system 
Stabilization system for treatment residuals 

Projected performance 
Good organic and cyanide destruction 
Rotating klln seals are questionable for performing 
contamination control 
Post-treatment staMlizatlon of ash residuals using 
cement is currently In wide use 
Long-term leachlng performance Is suspect 
Volume redudon Is moderate 
Alternate stabillzation techniques are available for 
better longterm performance 

will require; treatmenvbtabilization prior to disposal. 
The rotary kiln Incineration technology is commercial- 
ly available and currently used within the commercial 
sector. The technology Is currently In use within the 
DOE sector for non-cemented sludge wastes. The 
required subsystems as described above are current- 
ly commercially available. The moving parts and 
large number of subsystems required, make this 
technology relatively complicated and labor Intensive. 
Since rotary kilns cannot be routinely cycled (on-off), 
large waste backlogs are necessary to justify lmple- 
mentation. 

IIQQdFd 
Characterlzation requirements may Include the 

ldentiflcatlon of volatile metals in the waste stream 
(see volatile metals in the characterization subele 
ment beginning on page Ell). - 

Bottom ash that requires stabilization (see bottom 

Flyash that requlres stabillzation (see flyash under 

ash under secondary waste streams beginning on 
page 8-8). 

BO 



Mixed Waste i n t e g r a t e d  Program Logic  Diagram 
Name: 183-H Solar Basin Waste 
Matrix: Pond Sludaes / 3 122 

MWIR#: 986 Subelement: Treatment 
Site: Hanford 

This technology hasbeen approved ty EPA as the 
BDAT for organics, as well as cyanide. Slagglng 
kilns are more widely used in Europe than the US. 

Subsystems required 
Feed pretreatment crusher, shreddor, or siuny 
system (as needed based on physical characteris- 
tics) 
Secondary combustion chamber 
Large offgas treatment system, including offgas 
scrubber, and particulate filters 
Glass additive feed system 
Molten glass handling system 
Stabilization system for treatment residuals 

Projected performance 
Good organic and cyanide destruction 
Rotating kiln seals are questionable for reliable 
contamination control 
Good leaching resistance performance of the glas- 
sified product 

ation technology is commercially ada6le. The 
required subsystems, as described above are cur- 
renUy commercially available. The moving parts and 
the large number of subsystems required, make this 
technology relatively complicated and labor Intensive. 

. - -  - * * .  . -  - . *  a .  ”. 
secondary waste streams beginning on page E-8). 

Scrubber residue that requlres stabilization (see 
scrubber residue under secondary waste streams 
beginning on page EO). 

Empty containers can be disposed of as LLW (seo 
empty containers disposal options beginning on page 

Olfgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page E8). 

444 
N-1). 

Acceptod by Industry. Normal implementation needs. Slaggine kiln inciner- 

Il%&!!d 
Characterization requirements may include the-. 

identification of volatile metals in the waste stream. 
(see volatile metals in the characterization subeie 
ment beginning on page Ell). - 

Slag may be disposed of as a RCRA LLW (but 
could also be classified as a RCRA alpha-contami- 
nated LLW, or TRU waste) (see slag disposal 
options beginning on page N-1). 

Flyash that requires stabilization (see flyash under 
secondary waste streams beginning on page E-8). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page E8). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page Ea). 

Empty containers can be disposed of as U W  (see 
empty containers disposal options beginning on page 
N-1). 

B-4 



Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: 183-H Solar Basin Waste MWIR#: 986 Su belement : Treatment 
Matrix: Pond Sludaes / 31 22 Site: Hanford 

1 
i 

tons. Demonstration on LLW sludges is in progress. 

Subsystems requlred 
Waste feed pretreatment crusher, shredder or slur- 
ry system to reduce waste slze (as appropriate) 
Waste feed system 
Glass additive feed system 
Molten glass handling system 
Secondary combustion chamber 
Small offgas beatment system, including acid gas 
scrubber, metal recovery system, and particulate 
filter 

Projected performance 
Good organlc destruction requlres reduction pre- 
treabnentor extended periods In the melt 
Need to tightly control melt chemlstry which can 
complicate the operation 
Offws system Ryash can be processed through 
the melter 
Addition of glass formers necessary to maintain 
deslred vlscoslty Iimlts volume reduction 
Glass final waste form possesses good leaching 
resistance. 

commercially available for waste applicaths within 2 
years, and Is currently In use for highly specialized 
applications in the DOE system. Unit operational 
costs and life cycle costs fall in the mid-range of thls 
group of technologies. The large number of subsys- 
tems required and the need to carefully control melt 
chemistry make thls technology relatively complicat- 
ed and labor-intensive. The physical characteristics 
of thls waste stream are a good match for thls tech- 
nology. Thls technology has a medium development 
risk compared to the other thermal technologles. 

DOE has developed vitrification for HLW applica- 

Large scale prootof-pdnclple pilot batch unlt has 
been demonstrated. Upgrades to the pilot plant to 
lmplemont a continuous waste feed system and melt 
removal system Is currently In the deslgn phase. 

Subsystems required 
Waste feed system (with slze reduction for over- 
slzed contalners) 

Very hlgh power requlrements. This technology is 
the furthest from commerclal avaliability, but should 
be proven In 3-5 years. Unit operatlonal costs are 
comparable to ajoule meltor. Mlnlmal feed pretreat- 
ment requlrements make thls technology slmple and 
non-labor lntenshre. Thls system Is suited to process 
thls waste stream Mthout pretreatment. Thls has the 
hlghest development risk of all of the thermal tech- 

B-5 

nQQd& 
Characterization requirements Include the identifi- 

cation of volatile metals and vlbificatlon qualities due 
to salt content of thls wasto stream. Salts may 
include NaCi, KCI, along with sulfates, nltrates, and 
some fluorides (see volatile metals and salt content 
In the characterization subelement beginning on 
page B-1 1). - 

Stabilized glass can be disposed of as a RCRA 
LLW (but could also be classlfiod as a RCRA alpha- 
contaminated LLW, or TRU waste) (see stabillzed 
glass disposal options beglnnlng on page N-1). 

Scrubber resldue that requlres stabilization (see 
scrubber residue under secondary waste sbeams 
boglnnlng on page En). 

Offgas particulate filters that requiro stablllzation 
(see offgas particulate filters under secondary waste 
streams beglnnlng on page EO).  

Empty containers can be disposed of as U W  (see 
empty containers disposal options beginning on page 
N-I). 



Mixed Waste Integrated Program Logic  Diagram 
Name: 183-H So lar Bas in Waste MWIR#: 986 Subelement: Treatment 
Matrix: Pond Sludaes / 3122 Site: Hanford 

Glass additive feed system (as needed) noiogies. The high salt content of the waste may dic- 
Molten material handing system 
Secondary combustion chamber 
Offgas treatment system, including acid gas scrub 
ber and particulate filters 

Highest temperature range, good organic destruc- 
tion with no pretreatment 
Slag and metal final waste forms are leach resis- 
tant 
Offgas system particulate filters and fiyash can be 
processed through the furnace 

Projected performance 

Highly stable glass waste form 
Reduced handiing requlrements and generation of 
secondarywastes through In-drum processing 

tate the need forglass formers. NOx emissions-may 
require additional controls. 

naadad 
Characterization requirements may include the 

Identification of volatile metals within the waste 
stream (see volatile metals in the characlerizatlon 
subelement beginning on page B-11). 

waste streams mod uceQ 
Slag may be disposed of as a RCRA LLW (but 

could also be classified as a RCRA alpha-contaml- 
nated LLW, or TRU waste) (see slag disposal 
options beginning on page N-1). 

Scrubber resldue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page &E). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page &E). 

Very high power requirements. This technology Is 
not yet commercially available, but should be proven 
in 2 - 4 years. Unit operational costs are high due to 
low throughput comparable to a joule melter or a 
plasma arc furnace. Minimal subsystem requlre- 
ments make this technology extremely simple and 
non-labor intensive. This technology has a medium 
development risk of ail of the thermal technologies. 

1 
: 

' 

identification of volatile metals in the waste stream. 
(see volalie metals in the characterization subele 
ment beginning on page 511). 

Corroslve nature of ash durlng micro-waving (see 
salt content in the characterization subelement begin- 
ning on page 8-1 1). - 

Slag may be disposed of as a RCRA U W  (but 
could also be classified as a RCRA aiphacontaml- 

B-6 



Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment 
Matrix: Pond Sludaes / 31 22 Site: Hanford 

8-7 



Mixed  Waste In tegra ted  Program Logic  D iagram 
MWIR#: 986 Name: 183-H Solar Basin Waste 

Matrix: Pond Sludaes / 3122 
Su belement : Treatment 
Site: Hanford 

Radiological Constituents: 
This waste may be classified as a waste containing 10-100 nCVg of aipha-emitthg radionucildes. However the 
waste may possibly be classified as TRU waste, i f  the radionuclides in the waste feed become concentrated 
within the products generated by the beabnent process. 

Contaminants: 
This waste stream is contaminated with toxic heavy metals including chromium. The following EPA-regulated 
wastes are suspected to be contained within the waste stream: 

PO29: Copper cyanide 
P030: Cyanide (soluMe salts) 
PW8: Potassium cyanide 
P I 0 6  Sodium cyanide 
P120: Vanadium oxide 
U123: Formic acid 

Matrix: 
This waste consists of filters, ash, and residues. 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment 
Matrix: Pond Sludaes / 3122 Site: Hanford 

Polyethylene is belng developed by D M  for use In 
similar lypes of wasto streams. Polyethylene has 
been demonstrated on scrubber residues. 

Subsystems required 
Waste feed system 
Ingredients feed system The concentration of soluble salt contained In the 
Shredder for partlculeto filters scrubber rosldues (sodium, potassium, sulfates, ’ 

nitrates, and chloridos) (see concentration of soluble 
salt In the characterization subelement beglnnlng on 

Expected to pass TCLP - 
A soildinod waste form that requires RCRA U W  

disposal (but could also be classified as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solld 
waste forms disposal beglnnlng on page N-1). 

Low power requlroments. Few subsystems are 

Low power requirements. Few subsystems are 
roqulrod and needod to make use of this technology. 
Low development risk. 

Projected performance 

SPC Is belng developed by DOE 
types of waste streams. SPC ha 
od on ash. SPC Is not compatibl 
talnlng a high nitrate loading. 

Subsystems required 
Waste feed system 
Ingredients food system 
Shredder for particulate filters 

Expected to pass TCLP 
Projected performance 

required and needed to make use ofthls technology. 
Low development risk 

naadad 
The concentratlon of soluble salt contained in the 

scrubber rosldues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt In the characterization subelement beglnnlng on 
page M-12). - 
disposal (but could also be classified as a RCRA 

A solidified waste form that requires RCRA LLW 

alpha-contamlnated UW, or TRU waste) (see wlld 
wasto forms disposal beglnnlng on page N-1). 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment 
Matrix: Pond Sludaes / 3122 Site: Hanford 

Subsystems required 
Waste feed system 
ingredients feed system 
Shredder for particulate filters 

Expected to pass TCLP 
Expected to be a suitable final waste form for dis- 

The concentration of soluble salt contained in the 
scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt in the characterization subelement beginning on - 

A solidified waste form that requires RCRA LLW 
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solid 
waste forms disposal beginning on page N-1). 

Projected performance 

B-10 
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M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  Logic  D i a g r a m  
Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Characterization 
Matrix: Pond Sludaes / 3122 Site: Hanford 



Mixed Waste In tegra ted  Program Logic  D iagram 
Name: 183-H Solar Basin Waste 
Matrix: Pond Sludaes / 3122 

MWIR#: 986 Subelement: Characterization 
Site: Hanford 

Alternativcfrechnology ____) None, with proper sample preparatlon. 
Ion Chromatography (IC) 

Alternativcfrechn None, with proper sample preparation. 
This is a welldeveloped technology. 
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M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Characterization 
Matrix: Pond Sludaes / 31 22 Site: Hanford 
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Mixed Waste Integrated Program Logic  Diagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

'Radiological Constituents: 
This waste may be classified as a waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may be classified as TRU waste, if the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

Alpha-emitter (10-100 nCVg) 

Ba-137 
Sr-90 
Y-90 
Mixed Fission Products 
H-3 

MLLW-CH 

CS-137 

Contaminants: 
This waste sham is contaminated with cadmium, mercury, and PCBs. The following €PA regulated wastes are 
suspected to be contained within the waste stream: 

DO06 Cadmium 
DOO9: Mercury 
PCBs (estimated to be >5w ppm) 

Matrix: 
This waste matrix consists of a crushed solid (metal, glass, combustiBle) debris waste that is 20-30% com- 
bustible. BTU (BTUdib of mass) = 3000. 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

=Accepted bv Industrv. The EPA has amoved this 
technologyas the BDAT for high-mer& nonwaste- 
waters. 

Subsystems required 
Feed pretreatment shredder for large items (as 
applicable) 
Small offgas treatment system, including offgas 
scrubber, mercury scrubber, and particulate filters 
Secondary combustion system (for treatment of 
volatilized organics) 
Solid residue handling system 
Mercury treatment system such as amalgamation 
Stabilization system for treatment residuals. 

Good organic destruction in secondary cornbustion 
Post-treatment stabilization of incinerator ash 
residues using cement is currently in wide use 
Long-term leaching performance is suspect 
Volume reduction is moderate 
Residual fixed carbon may impede solidification 

Projected performance 

'. 

-Accepted by industry. This technology is BDAT for 
organics and metal contaminated nonwastewaters. 
The DOE is operating a rotary kiln in LLW service 
and post-treatment stabilization of ash residuals 
using cement is currently in use. 

Subsystems required ' 
Feed pretreatment shredder for large Items (may 
not be necessary based on the waste stream 

Normal implementation needs. Captured mercury 

Normal implementation needs. Captured metals and 
treatment residue will require treatmenVstabilization 
prior to disposal. Rotary kiln incineration technology 
Is commercially available, is currently in use, and 
planned fur use within the DOE system. The 
requlred subsystems, as described above, (except 
for the metal condensation and collection system) are 
commercially avaliable. The moving parts and large 
number of subsystems required, make this technolo- 

and treabrwnt residue will require katmenVstabiiiza- 
tion prior to disposal. This technology and Its sub 
systems are commercially available and are currently 
In use In the commercial sector but the large number 
of subsystems required make this technology rela- 
tively complicated and labor intensive. 

naaded 
No specific characterization requirements Identified 
for this waste stream. - 

Bottom ash that requires stabilization (see bot- 
tom ash under secondary waste streams beginning 
on page C-7). 

Fiyash that requires stabilization (see Ryash 
under secondary waste sfreams beginning on page 
C-7). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page C-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page C-7). 

Empty containers can be disposed of as LLW (see 
empty containers disposal beginning on page N-I). 

Mercury offgas (see mercury offgas under sec- 
ondary waste streams beginning on page C-IO). 

An amalgamate mercury that can be disposed of 
as RCRA LLW (see solidifled waste forms dlsposal 
beginning on page N-I). 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

Feed system 
Secondary combustion chamber 
Large offgas treatment system, Including acid gas 
scrubber, metal removal system, and particulate fil- 
ters 
Ash handling system 

Projected performance 
Good organic destruction 
Rotating Win seals questionable for contamination 
control 
Posttreatment stabilization of ash residuals using 
cement Is currently in wide use; long-term leaching 
performance is suspect; volume reduction is mini- 
mum; alternate stabilization techniques possible for 
better long-term performance 

gy relatively complicated and labor Intensive. 
Waste Stream Characterization lnformatlpn 

Large scale pilot demonstration complete. A radioac- 
tive waste bench scale system Is undor construction. 

Subsystems required 
Waste feed system 
Molten material handling system 
Offgas treatment system, including acid gas scrub 
ber and particulate filters for capture of cadmium 

Very hlgh power requirements. This technology is far 

Projected performance 
Highest temperature range, gwd  organic destruc- 
tion with no pretreatment 
Maximum volume reduction 
Highly stable slag and metal final waste forms 
Offgas system particulate filters and flyash can be 
processed through the furnace 

Characterization requirements may Include determl- 
nation of the extent to which volatiio metals (e.g., 
cadmium) are present In thiswaste stream (see 
volatile metals In the characterization subelement 
beginning on page C-12). - 
Bottom ash that requires stabllizati on (see bottom 
ash under secondary waste streams beginning on 
page C-7). 
Fiyash that requires stabilization (see flyash under 
secondary waste streams beginning on page C-7). 
Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page C-7). 
Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page C-7). 
Mercury contaminated offgas (see mercury offgas 
under secondary waste stream beginning on page 
c-IO). 

from commercial availability, but should be proven in 
3-5 years. Unlt operati onal costs are comparable to 
costs associated with a joule miter. Minimal feed 
preparation requirements make this the simplest of 
the thermal treatment options. It requlres no segre- 
gation of the various components of this waste 
stream. Highest development risk of the thermal 
technologies. 

m waste str- 
naadad 
Characterization requirements may Include the identi- 
fication of volatile metals in this waste stream (see 
volatile metals in the characterization subelement 
beginning on page C-12). - 

Slag may be disposed of as a RCRA U W  (but 
could also be classified as a RCRA alpha-contaml- 
naled LLW, or TRU waste) (see slag disposal begin- 

E 4  



Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

thls type of waste streams at INEL. SPC has been 
demonstrated on ash. SPC is not compatible with 
waste streams contalnlng hlgh nitrates. 

Subsystems requlred 
Waste feed system 
Ingredients feed system 
Shredder for combusllbles and small metal pleces 

Expected to produce a suitable final waste form for 
disposal 

Projected performance 

required and needed to make use ofthis technology. 
Low development risk 

Wt Waste Steam Cham w 
The concentratlon of sodium, potassium, sulfates, 
nitrates, and chlorides (see concentration of soluble 
salts in the characterization subelement beglnnlng on 
page C-12). - 
A solidified waste form that requires RCRA U W  dis- 
posal (see solidified waste forms disposal beginning 
on page N-1). 
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Mixed Waste in tegra ted  Program Logic  Diagram 
Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

‘Radiological Constituents: 
This waste my be classified as awaste containing 10-100 nCVg of alpha-emining radionuclides. However the 
waste my be classified as TRU waste, if the radionucildes in the waste feed become concentrated within the 
prcduck generated by the treatment process. 

MLLW-CH 
Alpha-emitter (10-100 nCVg) 

Ba-137 
Sr-90 
Y-90 
Mixed Rsslon Products 
H-3 

Contaminants: 
Thls waste stream Is contaminated with toxic metals including mercury and cadmium. The following EPA-regu- 
lated wastes are suspected to be contained within the waste stream. 

CS-137 

WO9: Mercury 
WD6: Cadmium 

Matrix: 
This matrix le  ash, ysldues, filters, and mercury salts. 
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Mixed  Waste In tegra ted  Program Logic  Diagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

uGge i n  these types of wasie striams. 
Polyethylene has boon domothrated on scrubber 
residues. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

required and needed to make use ofthis technology. 
Low development risk 

lwdd 
The concentration of soluble salt contained in the 
scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salts in the characterization subelement beginning on 
page C-12). - 
A solidified waste form that requires RCRA LLW dis- 
posal (see solidified waste forms disposal beginning 
on page N-1). 

- 0 - * * *  . .  
- - e  

Low power requiroments. Few subsystems ere 

:: 
Poiyethviane is belna developed by the DOE for 

SPC Is being developed by the DOE for usage within 
these types of waste streams. SPC has been 
demonstrated on ash. SPC Is not compatible with 
waste streams containing high nitrates. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk 

scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
sails in the characterization subelement beginning on 

waste Streams Producd 
A solidified waste form that requires RCRA U W  dis- 
posai (so0 solidified waste forms disposal beginning 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

Projected performance 

CbC is in early stages for development by the W E  
for usage on these types of waste streams. 

Subsystems required 
Waste feed system 
ingredients feed system 
Shredder for particulate filters 

Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

The concentration of soluble salt contalned In the 
scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salts in the characterization subelement beginning on 

Projected performance 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

Waste Streams Produced 
A solidified waste form that requires RCRA LLW dis- 
posal (see solidified waste forms disposal beginning 
on page N-1). 
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Mixed Waste Integrated Program Logic  Diagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantly Metal Debris / 51 90 Site: Hanford 

This waste m a y  be classified as a waste containing 10-100 nCVg of aipha-emitting radionuclides. However the 
waste m a y  be classified as TRU waste, if the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

MLLW-CH 
Alpha-emitter (10-100 nCVg) 

Ba-137 
Sr-90 
Y-90 
Mixed Fission Products 
H-3 

CS-137 

Contaminan ts: 
Thiswaste stream is contaminated with toxic metals including mercury and cadmium. The following EPA-regu- 
lated wastes are suspected to be contained within the waste stream. 

D009: Mercury 
DO06 Cadmium 

Matrix: 
This waste consists of an offgas stream. 
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Mixed  Waste In tegra ted  Program L o g i c  D iagram 
Name: TC Metal lnoraanic Solid Debris MWIR#: RL-W027 Subelement: Treatment 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TC Metal Inorwnic Sol id Debris MWIR#: RL-WO27 Subelement: Characterization 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

Induclively-Coupled Plasma Mass 
S p e c b o ~ ~ b y  (ICP-MS) Aqueous or solid samples may be ana- 

lyzed. Solids require suspension of ana- 

AlternaUveITechnology ____) None, with proper sample preparation. 
Atomlc Absorption (AA), Direct Aspiration Thls Is a welldeveloped technology. 



Mixed  Waste Integrated Program Logic  Diagram 
Name: T _ C n i c  Solid Debr is MWIR#: Rl -W027 Subelement: Characterization 
Matrix: Predominantlv Metal Debris / 51 90 Site: Hanford 

- - .  b - e * *  . -  - . e  6 .  -YYY/Bmm- ._ 
6 . .  - - *.. 

AlternativelTechnoloy _____) +None, with proper sample preparation. 
Induc8vely-Couplod Plasma Spoctroscopy 
Atomic Emission Spectrometry (ICP-AES) @ 

This Is a well-developed technology. 

AlternativelTechnolcgy 
Inductively-Coupled Plas 
Spcbometry (ICP-MS) 

+None, with proper sample preparation. 
Aqueous or solid samples may be ana- 
lyzed. Solids require suspension of ana- 
lytes of interest using techniques such as 
laser ablation. 
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Mixed  Waste Integrated Program Logic  D iagram 
Name: Se mented Sludae MWIR#: IN-W157 
Matrix: Solidified Process Residues / 31 50 

Su belement : Treatment 
Site: Idaho National Engineering Laboratory 

Radiological Constituents: 
This waste Is classified as  contact-handled withlo-100 nCVg of alpha-contamlnation. 

Contaminants: 
This waste stream Is contaminated with toxic organics and metals. The following EPA-regulated wastes are 
suspected to be contained within the waste stream: 

WO2:Unllsted hazardous waste characteristic of corroslSvlty 
WO7Chromlum 
W0B:Lead 
F001:HaIogenated solvents used for degreaslng 
FOO2:Halogenated solvents and mixtures 
FOO3:Non-halogenated solvents 

Matrix: 
This waste consists of solidified sludges and particulates. 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Cemented Sludae MWIR#: IN-W157 Subelement: Treatment 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 

Accepted by industry. DOE is operating a rotary kiln -W Difficult lmolementation needs due to the combined 
in U W  services. 

Subsystems required 
Waste shredder or grinder 
Waste and container fines feed system 
Sluny feed system 
Secondary combustion chamber 
Large offgas treatment system, including dry offgas 
scrubber and partlculate filter 
Ash handling system 
Stablilzation system for flnai waste form 

Projected performance 
Good organic destruction 
Rotating kiln seals questionable for contamlnatlon 
control 
Stabiilzatlon posttreatment uslng cement is cur- 
rently In wide use; volume reductlon ls not expect- 
ed to occur with thls waste. 

waste type’s. Treatment residue will require stablliza- 
tlon prior to disposal. The rotary kiln incineratlon 
technology is commercially available and currently 
used within the commercial sector. The technology 
Is currently in use within the DOE sector for non- 
cemented sludge wastes. The required subsystems 
as mentioned above are currently commercially 
available. Operational cost per unit throughput is 
lowest of ail the technologles, but life cycle cost; are 
hlgh. The moving parts and large number of subsys- 
tems required make this technology relatively compli- 
cated and labor Intensive. The solidifled, non.com. 
bustible nature of this waste stream Is not a g w d  
match for thls technology. Lowest development risk 
of all of the thermal technologlee. The varled compo- 
sition of the wastes are expected to present materials 
of constructlon and design problems. 

naedad 
Heat of combustion and alkali metal (sodium and 

potassium) content (see alkali metal In the charac- 
terization subelement beginning on page D-a). - 

Bottom ash that requires stabillzatlon (see bottom 
ash under secondary waste streams beginning on 
page P6). 

Flyash that requires stablllzatlon (see flyash under 
secondarywaste streams beginning on page D6). 

Scrubber resldue that requires stabillzatlon (see 
scrubber resldue under secondary waste streams 
beginnlng on page D-6). 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: Se mented Sludae MWIR#: IN-W157 Subelement: Treatment 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 

1 .  . - . . e  mmm-mlwwtm- e -  - . *  A .  . -  - -  e * e  --. 
Otfgas particutate filters that require stabliization 

(see offgas particulate filters under secondary waste 
streams beginning on page D-6). 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-1). 

Hlnh mwer reaulrements. This technolow will be The DOE has demonstrated miters on specific 
wastes 

Subsystems required 
Waste shredder or grinder and system to separate 
waste and plastic from metal container 
Waste Feed system 
Metal waste container beatment system 
Glass additive feed system 
Molten glass handling system 
Secondary cambustion chamber 
Small offgas beabnent system, including acid gas 
scrubber and particulate filter 

Projected performance 
The need to tightly control melt chemisby may 
complicate owration 
Addition of glass formers to maintain desired v b  
cosity may limit the volume reduction 
Highly stable glass final waste Form 

A large scale prooFoF-principle pilot batch unit has 
been demonstrated. A pilot system with a continuou 
feed system and melt removal system is currently 
being designed. 

Very high power requirements. This technology is far 
from commercial availability. but should be proven in 
3-5 years. Unit operational costs are cornparatie to 
joule miter, but life cycle costs are low, due to vol- 
ume reduction effects on disposal costs. Minimal 
subsystem requirements make this technology 

D4 

- 
Stabilized glass can be disposed of as a RCRA 

LLW (but could also be classified as a RCRA alpha- 
contaminated LLW, or TRU waste) (see stabilized 
glass disposal beginning on page N-1). 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-1). 

Scrubber residue that requires stabilization (see 
scrubber resldue under secondary waste sbeams 
beginning on page D-6). 

Offgas particulate filters that require stabllization 
(see offgas particutate filters under secondary waste 
streams beginning on page D-6). 

commercially available For waste appiicatkns within 2 
years, and is currently in use for highly specialized 
applications in the DOE system. Unit operational 
costs and life cycle costs fall in the mid range of the 
group of thermal technologies. Large number of sub- 
systems required and need to carefully control melt 
chemistry make this technology relatively complicat- 
ed and labor-intensive. The mixed composition of 
this waste stream is not a good match for this tech- 
nology. Medium development risk compared to the 
other thermal technologies. 

Chemical composition of sludge, specific sodium, 
calcium, chloride, sulfate, phosphate, and silica con- 
centrations For glass development (see chemical 
cornpositton in the characterization subelement 
beginning on page Dg). 



Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Semented Sludge MWIR#: IN-W157 Subelement: Treatment 
Matrix: Solidified Process Residues / 31 50 

Subsystems required 
Waste feed system 
Molten material handling system 
Offgas treahnent system, Including acid gas scrub 
ber and particulate filters 
Glass former addition may be required, although 
testing on sludge has not shown a need for glass 
formers 

Hlghest temperature range, g w d  organic destruc- 
tion with no pretreabnent 
Maximum volume reduction 
Highly stable slag and metal final waste forms 
Offgas system particulate filters and flyash can be 
processed through the Furnace 

Projected performance 

Site: Idaho National Engineering Laboratory 

extremely simple and non-labor intensive. Ideally 
suited to process this waste stream with no pretreat- 
ment Highest development risk of all of the thermal 
technologies. 

!.MQ&.d 
No specific characterization requirements for this 

wastestream. * - 
Slag may be disposed of as a RCRA LLW (but 

could also be classified as a RCRA alpha-contaml- 
nated LLW, or TRU waste) (see slag disposal begin- 
ning on page N-1). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page D-6). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page D-6). 
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Mixed Waste In tegra ted  Program L o g i c  Diagram 
Name: Ce mented S ludae MWIR#: IN-W157 Su belement : Treatment 
Matrix: 150 Site: Idaho National Engineering Laboratory 

Radiologlcal Constituents: 
Thls waste may be classified a8 a waste contalnlng 10-1M) nCVg of alpha-emitting radionuclides. However the 
waste may possibly be classified as TRU waste, I f  the radionuclides In the waste feed become concentrated 
withln the products generated by the keatment process. 

Contamlnan 1s: 
Toxic heavy metals including chromlurn and lead. The following EPA regulated wastes are suspected to be 
contalned withln the waste stream: 

FOO1:Halogenated solvents used for degreaslng 
FOO2:Halogenated solvents and mlxtures 
FOO3:Non-halogenated solvents 

MaMx: 
This waste consists of ash, residues, and filters. 
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Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Cemented Sludge MWIR#: IN-W157 Subelement: Treatment 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

k l iyy 0 *. 

I -  . -  

Polyethylene Is being developed by DOE for use In 
these types of waste streams. Polyethylene has 
been demonstrated on scrubber residues. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Expected to pass TCLP 
Expected to produce a suitable final waste form for 

The percent of soluble salts contained In the 
scrubber resldues (sodium, potasslum, sulfates, 
nitrates, and chlorides) (see process residue salt 
content In the characterization subelement beginning Projected performance 

disposal - 
A solidified waste form that requlres RCRA U W  

disposal (but could also be classified as a RCRA 
alpha.contamlnated UW, or TRU waste) (see solldi- 
fied waste forms disposal beginning on page N-1). 

Low power requirements. Few subsystems are SPC Is being developed by the DOE for usage within 

I 

these types of waste sbeams. SPC has been 
demonstrated on waste ash. SPC Is not compatible 
with waste sbeams that contaln high nitrates. 

Subsystems required 
Waste feed system 
Ingredients feed system ' 

Shredder for particulate filters 

ProJected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
dlsposal 

required and needed to make use of this technology. 
Low development risk. 

naaded 
The percent of soluble salts contained In the 

scrubber residues (sodium, potasslum, sulfates, 
nltrates, and chlorides) (see process resldue salt 
content In the characterization subelement beglnnlng 
on page M-12). - 

A solidified waste form that requlres RCRA U W  
disposal (but could also be classified as a RCRA 
alphaantamhated UW, or TRU waste) (see soildi- 
fled waste forms disposal beginning on page N-I). 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Cemented Sludae MWIR#: IN-W157 Subelement: Treatment 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 

for use in the& types of waste sireams. a 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for partlculate filters 

Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

Projected performance 

Low development risk. 

naadad 
The percent of soluble salts contained in the 

scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see process residue salt 
content In the characterization subelement beginning 
on page M-12). - 

A solidified waste form that requires RCRA UW 
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solldi- 
fled waste forms disposal beginning on page N-1). 



M i x e d  W a s t e  I n t e g r a t e d  
P r o g r a m  

L o g i c  D i a g r a m  
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Cemented Sludge 

Characterization Technologies 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Cemented Sludae MWIR#: IN-W157 Subelement: Characterization 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 

Atomic Emisslon Spectrome!JY (wntln- 

Inductively-Coupled Plasma Mass 
SpeCtro~by (ICP-MS) Aqueous or solid samples may be ana 

lyzed. Solids requlre suspenslon of ana- 
lytes of interest uslng technlques such as 

Alternatlvdl'echnoloy ,- None, wlth proper sample preparatlon. 
Atomlc Absorption, Dlrect Asplratlon Thls Is a welldeveloped technology 
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Mixed Waste In tegra ted  Program L o g i c  Diagram 
Name: Cemented S ludae MWIR#: IN-W157 Subelement: Characterization 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 



Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Cemented Sludae MWIR#: IN-W157 Subelement: Characterization 
Matrix: Solidified Process Residues / 31 50 Site: Idaho National Engineering Laboratory 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

Radiological Constituents: 
This waste may be classifled as a waste containing 10-100 nCVg of alpha-emlning radionuclides. However the 
waste may be classified as TRU waste, If the radionuclides in the waste feed become concentrated within the 
products generated by the treatment pocess. 

Low-level (10-100 nCVg) alpha-emitting radionuclides (contact-handle@ 
Am241 

Beta-gamma emitter ( ~ 2 0 0  mWhr at the surface) 

Contaminan 1s: 
This waste stream Is contaminated with spent solvents. The following EPA-regulated wastes are suspected to 
be contained within the waste stream. 

DO02: Unlisted hazardous waste characteristic of corrosivily 
WOE Lead 
D019: Carbon Tetrachloride 
0040: Trichloroethylene 
FOO1: Spent halogenated solvents used in degreasing 
F002: Spent halogenated solvents and mixtures 
FOW Spent nonhaiogenated solvents 
FOO4: Spent nonhalogenated solvents 

Pu-52 

Matrix: 
This matrix consists of inorganic non-metal debris, particulate material, and sludges. 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

4 
3 
J 

high-mercury contaminated nonwastikters. 

Subsystems required 
Feed pretreatment shredder for large items (may 
not be necessary for thls waste stream based on 
the waste description) 
Feed system 
Moderate offgas treatment system, Including acid 
gas scrubber, and particulate filters 
Secondary combustion system 
Ash handling system 

ProJected performance 
Good organic destruction in secondary combustor 
Post-treatment stabilization of ash residues 
Long-term leaching performance Is suspect espe- 
cially because of the presence of lead in the 
residues 
Volume reduction Is mlnlmal 

* 

sector for thls waste type: Few moving parts, but 
large number of subsystems required make this tech- 
nology relatively complicated and labor Intensive. 

Accepted by Industry. Thls technoloav Is BDAT for Normal Implementation needs. Treatment residue 
will require treatmentlstabilization prior to disposal. 
This technology and its subsystems are commercially 
avallable and are currentlv In use In the commercial 

Accepted by Industry. Thls technology Is BDAT for Normal Implementation needs. Captured metals and 
organics and metalantamlnated nonwastewaters. $1 treatment residue will require treatmentlstabilization 
The DOE is operating a rotary kiln In LLW service. prior to disposal. Rotary kiln Incineration technology 

Is commercially available and Is currently In use and 
Subsystems required planned in the DOE system. The required subsys- 

toms, except for the metal condensation and collecd Feed pretreatment shredder for large items as well 

E-3 

Jnwt Waste ization 1- i 
l!kIQw 

Better characterization of waste stream to deter- 
mine nature and extent of alpha- contamination, 
especially the presence of TRU radionuclides, and 
also the presence or absence of corrosives needs to 
be verified (see TRU radionuclides In the characterl- 
zation subelement hglnnlng on page E-10). - 

Bottom ash, that requires stablllzation (see bottom 
ash under secondary waste stream treatment begln- 
nlng on page E-7). 

Flyash that requires stabilization (see flyash under 
secondary waste stream treatment beginning on 
page E-7). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste stream 
treatment beglnnlng on page E-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondarywaste 
stream treatment beglnnlng on page E-7). 



Mixed Waste in tegra ted  Program Logic  D iagram 
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantly lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

Feed system 
Secondary-combustion chamber 
Large offgas treatment system, Including acid gas 
scrubber, metal removal system, and particulate fi le 

ters 
Ash handling system 

Projected performance 
Good organic destruction 
Rotating kiln seals questionable for contamination 
control 

cReady for demonstration. _______J 

Waste shredder or grinder and system to reduce 
waste size (may not be required based on waste 
description) 
Waste feed system 
Glass additive feed system 
Molten glass handling system 
Small offgas treatment system, Including acid gas 
scrubber. metal removal system, and particulate 

Subsystems required 

tlon system, as described above are commercially 
avallable. The moving parts and large number of 
subsystems required make thls technology relatively 
complicated and labor Intensive. 

&s&!Qd 
Characterization requirements may Include volatile 

metals for this waste stream In thls technology (see 
TRU radionuclides In the characterization subelement 
beginning on page E-10) 

Better characterization of waste stream to deter- 
mine nature and extent of alpha contamination espe- 
cially the presence of TRU radionuclides (see volatile 
metals In the characterization subelement beginning 
on page E-10) 

The presencdabsence of corrosive compounds 
needs to be verified (The acid and salt contentwill be 
used to correlate the conoslvlly of the waste materi- 
al) (see pH In the characterization subelement 
beginning on page M-12 and salt content In the char- 
acterization subelement beginning on page E1 1). - 

Bottom ash, that requires stabilization (see bottom 
ash under secondary waste stream treatment begin- 
ning on page E-7). 

Flyash that requires stabilization (see flyash under 
secondarywaste stream treatment beginning on 
page E-7). 

Scrubber residue that requires stabilization (we 
scrubber residues under secondary waste stream 
treatment beginning on page E-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
stream treatment beginning on page E-7). 

bHigh-power requirements. This technology will be 
commercially available for waste applications within 2 
years, and Is currently In use for highly specialized 
applications In the DOE system Unit operational 
costs and life cycle costs fail In the mid range of this 
group of technologies. Large number of subsystems 
required and need to carefully control melt chemisby 
make this technology relatively complicated and 
labor-intensive. The limited characterization data for 
thls waste stream must be updated In order to deter- 
mine appllcabilily of this technology. Medium devel- - 
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M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

Projected performance 
Good organic destruction requires reduction pre- 
treatment or extended periods in the melt 
Need to tightly control melt chemistry complicates 
operation 
Offgas system Ryash can be processed through 
the melter 
Addition of glass formers to maintaln viscoslty lim- 
its otherwise excellent volume reduction 
Highly stable glass final waste form 

-Largescale pliot demonstration complete. A radloae 
Ivcwaste bench scale system Is under consttuctlon. 

Subsystems required 
Waste feed system 
Molten material handllng system 
Offgas treatment system, including acid gas scrub 
ber and particulate filters 

Highest temperature range, good organic destruc- 
tion with no pretreatment 
Maxlmum volume reduction 
Highly stable slag and metal final waste forms 
Offgas system particulate filters and flyash can be 
processed through the furnace 

Projected performance 

gies. 

tie&isl 
Characterization requirements Include better charac- 
terization of waste stream to determlne nature and 
extent of alpha contamination especially the pres- 
ence of TRU radionuclides (see volatile metals in the 
characterization subelement beginning on page E-10) 
The salt content of the waste stream needs to be 
verified (see salt content In the characterization 
subelement beginning on page E-10). 

-disposed of as a RCRA 
LLW (but could also be classified as a RCRA aipha- 
contaminated LLW, or TRU waste) (see stabilized 
glass disposal beginning on page N-1). 

Scrubber residue that requires stabilization (see 
scrubber residue under seconday waste streams 
beginning on page E-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page E-7). 

Empty containers can be disposed of as LLW (see 
empty containers disposal beginning on page N-1). 

., 

, 

hiah wwer reauirements. This technoioav Is 
farthestfrom com&rclal availability, but s h o i i  be 
proven In 3-5 years. Unit operational costs are com- 
parable to Joule meiter. Minimal subsystem require- 
ments make thls technology operationally slmple. 
Ideally suited to process thls waste stream with little 
to no pretreatment Highest development risk of the 
thermal technologies. 

naadad 
Characterization requirements may Include the 

identification of volatile metals within the waste 
stream (see volatile metals In the characterization 
subelement beglnnlng on page E-10). - 

Slag may be disposed of as a RCRA LLW (but 
could also be classified as a RCRA alpha-contaml- 
nated LLW, or TRU waste) (see slag disposal begin- 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

ning on page N-1). 
Scrubber residue that requires stabilization (see 

scrubber residue under secondary waste streams 
beginning on page E-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page E-7). 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

This w a k  may be classified as a waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may be classified as TRU waste, i f  the radionuclides In the waste feed become concentrated within the 
products generated by the treatment process. 

Low-level (1 0-100 nCVg) alpha-emitting radionuclides (contact-handled) 
Am241 

Beta.gamma emitter 

Contaminants: 
This waste stream is contaminated with spent solvents. The following EPA-regulated wastes are suspected to 
be contained within the waste stream. 

FOO1: Spent halogenated solvents used In degreasing 
F002: Spent halogenated solvents and mixtures 
FOo3: Spent nonhalogenated solvents 
FOO4: Spent nonhalogenated solvents 

Matrix: 
This waste matrix consists of ash, residues, and filters. 

Pu-52 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

- - .  0 - * * .  . -  - . .  b .  .. 

Low power requirements. Few subsystems are 

v m l m m v  
Polyethylene Is being developed by the D M  for 

SPC is befng developed by the DOE and has been Low power requirements. Few subsystems are 

usage on these types of waste streams. 
Polyethylene has been demonstrated on scrubber 
residues. 

Subsystems requlred 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

demonstrated on ash and-many other substances. It 
Is not compatible with waste shams containing high 
concentrations of nitrates. 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

required and needed to make use of this technology. 
Low development risk. 

m t  Waste Stream Charact erization Information 
w 

The concentration of soluble salt contained In the 
scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salts In the characterization subelement starting on 
page E-10). - 
posal (but could also be classified as RCRA LLW 
alpha-contaminated waste) (see solidified waste 
forms disposal beginning on page N-1). 

Solidified waste form that requires RCRA LLW dis- 

required and needed to make use ofthis technology. 
Low development risk. 

w 
The concentration of soluble salt contained In the 

scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salts In the characterlzation subelement starting on 
page E-10). 

waste Streams Produced 

posal (but could also be classified as RCRA LLW 
alphacontaminated waste) (see solidified waste 
forms disposal beginning on page N-1). 

Solidified waste form that requires RCRA LLW dis- 
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Mixed  Waste In tegra ted  Program L o g i c  D iagram 
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment 
Matrix: Predominantlv Inorganic Non-Metal Debris / 5430 S'ite: Idaho National Engineering Laboratory 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to passTCLP 
Expected to produce a suitable final waste form for 
disposal 

required and needed to make use ofthis technology. 
Low development risk. 

NQeskld 
The concentration of soluble salt contained In the 

scrubber residues (sodium. potasslum, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salts in the characterization subelement starting on 
page E-10). - 
posal (but could also be classified as RCRA LLW 
alpha-contaminated waste) (see solidified waste 
forms disposal beginning on page N-1). 

Solidified waste form that requires RCRA LLW dis- 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Part iculate Wastes (a-LLW\ MWIR#: JN-W364 Subelement: Characterization 
Matrix: Predominantlv lnoraanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

bsorption (AA), Furnace None, with proper sample preparation. 

None. with proper sample preparation. 

ly-Coupled Plasma Spectroscopy + 
mission Spectrometry (ICP-AES) 

+None, with proper sample preparation 
This is a well-developed technology. 

E-I 1 
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Mixed Waste Integrated Program Logic  Diagram 
Name: Part iculate Wastes !a-LLW) MWIR#: 1N-W264 Subelement: Characterization 
Matrix: Predominantlv lnoruanic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory 

AitornaUve/Tochnology _____) +None, with poper sample preparation. 
Inductively-Coupled Plasma Spectroscopy 
Atomlc Emisslon Spectrometry (ICP-AES) 

This is a woll-developed technology. 

Alternative/Technology 
Inductively-Coupled Plas 
S ~ ~ I C ~ ~ I I W Y  (ICP-MS) 

None, with proper samplo preparation. 
Aqueous or solid samples may be ana- 
lyzed. Solids require suspension of ana- 
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Mixed Waste Integrated Program Logic  D iagram 
Name: Spent Solvents MWIR#: LA-W024 Subelement: Treatment 
Matrix: Aqueous - Haloaenated Oraanic Liquid / 2110 

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

Site: Los Alamos National Laboratory 

‘Radiological Constituents: 
This waste Is classified as a Beta-Gamma emitter and as a contact-handled waste with 10 nCVg of alpha-emit- 
ting radionuclides. 

MLLW-CH 
PU-239 
U-238 

Contaminants: 
This waste stream is contaminated with spent solvents. The following EPA-regulated wastes are suspected to 
be contained within the waste stream. 

FOO1: Spent halogenated solvents used in degreaslng 
1 ,l,l-trichloroethane 
Trichloroethylene 
Methylene chloride 
Chlorinated fluorocarbons 

Matrix: 
This waste matrix consists of aqueous halogenated liquids. 
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Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Spent Solvents MWIR#: LA-W024 Subelement: Treatment 
Matrix: Aqueous - Halogenated Oraanic Liquid / 211 0 Site: Los Alamos National Laboratory 

on many chlorinated organics but &effectiveness on 
other halogens, especially fluorine, needs to be eval- 
uated. 

Subsystems required 
Centrifuge system to separate precipitated salts 
Filtration system 
Organic solidification 

Projected performance 
Good dechlorination 
Uncertainty about treatment of fluorocarbons 
Chlorinated waste stream contalns RCRA-listed 
compounds that would continue to characterize the 
treated waste as RCRA-regulated 
Chloride salts produced from the treatment of the 
RCRA-listed wastes would also be RCRA-regulat- 
ed 

- - -  * - . * .  . -  - . .  6 -  m m m I - -  .. 
. -  - -  e *  

Chemical dehalownation technolonv has been used Higher than normal implementation needs. 
Treatment residues consisting of filtered salts and 
dehalogenated organic liquids will require stabillza- 
tion. The reaulred subsystems are commercially 

Post-treatment stabilization of ash reslduals uslng 
cement Is accepted by Industry and commerclally 
available. 

Subsystems required 

Normal implementation needs. The first implementa- 
tlon Issue is determination of the TRU level in the 
waste. The result wlll Impact tho troatmont alterna- 
tive selection. The large numbor of subsystems 

Large offgas troatment system, Including acid gas 
scrubber, particulate filters, and ash-handling sys- 
tem 
Stabillzation system for troatmont reslduals such 
as flyash and spent scrubber solution 

Good Organic destruction 
Reaction of hydrogen fluoride (HF) with refractory 
materlals may be a problem 
Post-treatment stabilization of ash residuals uslng 

Projected performance 

available and the subsystems are not complicated or 
numerous. 

l!kukld 
Identification of any TRU levels In the waste 

because the radiation level is elther unknown or . 
uncomplled (see Identification of TRU waste levels in 
the characterization subelement beglnnlng on page 
F-6). - 

Chloride salts (see chloride salts under secondary 

Organic liquids without chlorides (see thermal 
waste streams beglnnlng on page F-5). 

treatment alternatives in this section). 

required make this technology relatively complicated 
and labor Intensive, however the modular design of 
the incinerator and use of a wide variety of sec- 
ondary fuels lower operational costs. 

I!&&Ld 
Identification of any TAU waste because the radla- 

tlon level Is elther unknown or uncomplled (see Iden- 
tification of TRU waste levels In the characterization 
subelement beglnnlng on page Fa). 
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Mixed Waste in tegra ted  Program Logic  D iagram 

Site: Los Alamos National Laboratory 
Name: Spent Solvents MWIR#: LA-W024 Su belement : Treatment 
Matrix: Aqueous - Haloaenated Oruanic Liquid / 211 0 

is suspect; volume reduction is minimal: altornate 
stabilization techniques are possible for better 
long-term performance 

Flyash (see flyash under secondary waste 
streams beginning on page F-5). 

Scrubber residue (see scrubber residue under 
secondary waste streams beginning on page F-5). 

Offgas particulate filters (see offgas particulate fil- 
ters under secondary waste streams beginning on 

it is a common indusbial process that is 
make hydrogen gas from methane. The 
Is currently undergoing demonstration fo 
of hazardous organic contaminants com 
in WE mixed wastes. A demonstration 
a commercial one ton per day noncataiytic steam 
reforming systom is boing plnnnod lor destruction of 
organic materials and inorganic salts. Full-scale 

Potential high cost of utilities for generation of high 
temperature steam. However, since steam reforming 
Is not a combustion process, it does not require sup 
piemental fuel and products of incomplete combus- 
tion are not generated as offgas contaminants. 
Therefore, if the technology can be demonstrated on 
this waste stream, ovemll system costs should be 
comparable to other thermal treatment processes 
and may be cheaper than incineration. This technol- 
ogy.ls not yet commercially available for chlorinated 
waste applicaSons and may take 2 to 3 years for 
commerclal-scale applications within the DOE sys- 
tem. The liquid form of this waste stream Is a good 
match for this technology. Low development risk 
compared to the olhor thermal technologies. 

Subsystems required 

Moving bed evaporator or alternative for vaporiza- 
tion of feed and halogen caplure 
Steam reforming system (Including a high-temper- 
ature steam generator) 
Oxidizer system for CO and H2 

Greater than 99.99% destruction efficiencies have 
been achieved for many organic sohrenls common- 
ly found in mixed wastes by both catalytic (8W'C) 
and noncatalytic (120o'C) methods 

Apart from radiological characterization, data 
requirements will include dotails of the hazardous 
constituents in the waste stream to determine the 
effectiveness, applicability, and appropriate process 
conditions for this stream and this technology (see 
organic contaminants in characterization subelement 
beginning on page F-6). - 
secondary waste streams beginning on page F-5). 

Projected performance 

A residual slurry/sludge (see slurry/sludge under 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Spent Solvents MWIR#: LA-W024 Subelement: Treatment 
Matrix: Aqueous - Halogenated Oraanic Liquid / 21 10 Site: Los Alamos National Laboratory 

'Radiological Constituents: 
This waste Is classified as a Beta-Gamma emitter and as a contact-handled waste with c 10 nCVg of alpha-emit- 
Ung radionuclides. 

MLLW-CH 
Pu-239 
U-238 

Contaminants: 
The following EPA regulated wastes are suspected to be contained withln the waste stream: 

FOO1: Spent halogenated solvents used In degreaslng 

Matrix: 
Thls waste matrix consists of salts, ash, residue, filters, and slurry/sludge. 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: sent Sol ven& MWIR#: LA-WO24 Subelement: Characterization 
Matrix: Aqueous - Haloaenated Oraanic Liquid / 21 10 Site: Los Alamos National Laboratory 

Gas Chromatographymilass Speclromehy +Technology is appllcaMe as is. Benefit 
would be detived from faster chromatog- 
raphy to shorten analysis time. 

AlternativefTechnology ____) +None, with proper sample preparation. 
Atomic Absorption (AA), Direct Aspiration This 18 a well-developed technology. 

AlternaUvefTechnology 
Ion Chromatography (IC) 

None, with proper sample preparation. 
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Site: Los Alamos National Laboratory 
Name: Spe nt Solvents MWIR#: LA-W024 Su belement : Characterization 
Matrix: Aqueous - Haloaenated Oraanic Liquid / 21 10 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: TSCA Incinerator Ash MWIR#: 2480 
Matrix: Ash / 31 11 

Subelement: Treatment 
Site: Oak Ridge 

Radiloglcal Constituents: 
This waste is classifled as contact-handled with 10-100 nCVg of alpha contamination. 

Contaminan 1s: 
This waste Is contaminated with toxic heavy metals and sludges. The following EPA-regulated wastes are sus- 
pected to be contained within the waste stream. It is assumed that the volatile organic compounds have previ- 
ously been destroyed via the Incineration treatment process. 

FOOl: Halogenated solvents used for degreasing 
F002: Halogenated solvents and mixtures 
FO03 Non-haiogenated solvents 
F006: Wastewater treatment sludges from electroplating 
WO4: Arsenic 
W06 Cadmium 
WOE Chromium 
WOE Lead 
W10: Selenium 
Wl l :  Silver 

Matrix : 
This waste stream consists of ash. 

6-2 



E-9 



Mixed  Waste Integrated Program Logic  D iagram 

Name: TSCA incinerator Ash MWIR#: 2480 
Matrix: Ash / 31 11 

Subelement: Treatment 
Site: Oak Ridge 

been-demonstrated. A'pllot bysiem with a continuous 
feed system and melt removal Is currently In design. 

Subsystems required 
Waste feed system 
Molten material handling system 
Offgas treatment system, Including acid gas scrub 
ber and particulate filters 

Projected performance 
Highest temperature range, good organlc destruc- 
tion with no pretreatment 
Maximum volume reduction 
Highly stable slag and metal final waste forms 
Offgas system particulate filters and flyash can be 
processed through the furnace. 

been demonstrated. Small-scale kdloktive systems 
have demonstrated performance on the DOE wastes. 

Subsystems required 
Waste feed system 
Glass former addition system (probable addition) 

Projected performance 
Good organlc destruction 
High volume reductlon 
Stable glass waste form 
Reduced handling requirements and generayon of 
secondary wastes through Indrum processing 

proven in 3-5 years. Unit operational costs are com- 
parable to the operational costs of a joule melter. 
Minlmal feed pretreatment simplifies operations. 
Suited to process this waste stream with no pretreat- 
ment of the waste stream. Highest development rlsk 
of the thermal technologies. 

Characterization requirements may Include the 
Identification of volatile metals within this waste 
stream (see volatile metals in the characterization 
subelement beginning on page G-10). 

waste streams produced 
Scrubber residue that requires stabilization (see 

scrubber resldue under secondary waste steams 
beginnlng on page 6-7). 

Slag may be disposed of as a RCRA LLW (but 
could also be classified as a RCRA alpha-contaml- 
nated LLW, or TRU waste) (see slag disposal begin- 
,nlng on page N-1). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beglnnlng on page 6-7).  

in 214 years. Unit operational costs are hlgh due to 
low throughputwhen compared to a joule melter or 
plasma arc furnace, but life cycle costs on the 
rnlcrowave melter are low, due to volume reductlon 
effects on dlsposal costs. Minimal subsystem 
requirements make thls technology extremely simple 
and non-labor Intensive. Suited to process thls waste 
stream with no pretreatment of the waste stream. 
Medium development rlsk of the thermal technolo- 
gles. 

neadad 
Characterization requirements may Include the 

Identification of volatile metals withln this waste 
stream (see volatile metals in the characterization 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 

Name: TSCA Incinerator Ash MWIR#: 2480 
Matrix: Ash / 31 11 

- 
Scrubber residue that require stabilization (see 

scrubber residue under secondary waste streams 
beginning on page 0-7). 

Slag may be disposed of as a RCRA LLW (but 
could also be classified as a RCRA alpha-contami- 
nated LLW, or TRU waste) (see slag disposal begin- 
nlng on page N-I). 

OffGas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste , 
streams beginning on page 6-7). 

Low power requirements. Few subsystems are 
required and needed to make use of thls technology. 
Low development risk 

. 

Polyethylene Is being developed by the DOE for 
usage within these types of waste streams. 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to passTCLP 

The percent soluble salt contained In the scrubber 
residues (sodium, potassium, sulfates, nitrates, and 
chlorides) (see concentration of soluble salt In the 
characterization subelement beglnning on page M- 

that requires RCRA LLW 
disposal (but could also be classified as a RCRA 
alpha-contaminated U W  waste) (see solidified 
waste forms disposal beginnlng on page N-1). 

Low power requirements. Few subsystems are 
required and needed to make use of thls technology. 

SPC Is being developed by the W E  for usage within 
these types of waste-streams. SPC has be61 
demonstrated on ash. SPC Is not compatible with 
high nitrates. 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal. 

Subelement: Treatment 
Site: Oak Ridge 

_ _  
Low development risk. 

neadad 

resldues (sodium, potassium, sulfates, nitrates, and 
chlorldes) (see concentration of soluble salt In the 
characterization subelement beginnlng on page M- 
12). 

The percent soluble salt contained In the scrubber 

yaste streams oroduced 

disposal (but could also be classified as a RCRA 
alphacvrntaminated U W  waste) (see solidified 
waste forms disposal beginning on page N-1). 

A solidified waste form that requires RCRA U W  
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Su belement : Treat men t 
Site: Oak Ridge 

Name: TSCA Incinerator Ash MWIR#: 2480 
Matrix: Ash / 3111 

Subsystems required 
Waste feed system 
ingredients feed system 

Projected performance 
Expected to passTCLP 
Expected to produce a suitable final waste form for 

The percent soluble salt contained in the scrubber 
residues (sodium, potassium, sulfates, nitrates, and 
chlorides) (see concentration of soluble salt in the 
characterization subelement beginning on page M- - 

A solidified waste form that requires RCRA LLW 
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW waste) (see solidified 
waste forms disposal beginning on page N-1). 

. . . . . . . , . . , . . . 
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Mixed Waste In tegra ted  Program 
Name: TSCA Incinerator Ash MWIR#: 2480 
Matrix: Ash / 3111 

L o g i c  D i a g r a m  
Subelement: Treatment 
Site: Oak Ridge 

Radiological Constituents: 
This waste may be classified as a waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may be classified as TRU waste, if the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminants: 
This waste is contaminated with toxic heavy metals including arsenic, cadmium, chromium, lead, selenium, and 
silver. 

FOO1: Halogenated solvents used for degreasing 
FO02 Halogenated solvents and mixtures 
FOW: Non-halogonatod solvents 
FO06 Wastewater troabnent sludges from electroplating 

Matrix : 
This waste consists of filters and scrubber residue. 

6-7 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: TSCA Incinerator Ash 
Matrix: Ash / 3111 

MWIR#: 2480 Subelement: Characterization 
Site: Oak Ridge 

IternativelTechnology 
tomlc Absorptlon, Diroct Aspiration 

None, with proper sample preparation. 

nativelTechnology ____) None, with proper sample preparation. 
Ively-Coupled Plasma Spectroscopy This is a welldeveloped technology. 

G-11 



Mixed  Waste In tegra ted  Program L o g i c  D iagram 
Name: TSCA Incinerator Ash MWIR#: 2480 
Matrix: Ash / 31 11 

Su belement : Characterization 
Site: Oak Ridge 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TSCA Incinerator Ash MWIR#: 2480 Subelement: Characterization 
Matrix: Ash / 31 11 Site: Oak Ridge 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: TSCA Incinerator Sludae MWIR#: 2508 
Matrix: Offaas Treatment Sludaes / 31 23 

Su belement : Treatment 
Site: Oak Ridge 

'Radiological Constituents: 
This waste Is classified as contact-handled with 10 -100 nCVg of alpha contamlnatlon. 

Contaminants: 
This waste stream Is contamlnated with solvent, heavy metals, and sludges. It Is assumed that the volatile 
organic compounds have prevlously been destroyed via the incineration treatment process: 

FOO1: Halogenated solvents used for degreaslng 
FOOZ: Halogenated solvents and mixtures 
FOB: Non-halogenated solvents 
FOO6 Wastewater treatment sludges from electroplating 
WO4: Arsenic 
Wo6: Cadmium 
WO7: Chromium 
D008: Lead 
DO10 Selenium 
DOll: Silver 

Matrix: 
This waste consists of offgas treatment sludges. 



Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TSCA Incinerator Sludae MWIR#: 2508 Subelement: Treatment 
Matrix: Offaas Treatment Sludaes / 31 23 Site: Oak Ridge 

The DOE has demonstrated vitrification systems 
using HLW. Vitrification on several LLW matrlces is 
under way. Pacific National Laboratory (PNL) has 
conductod bench scalo testing of TSCA sludgo vitrifi- 

Subsystems required 
Waste fead system 
Glass additive feed system 
Molten glass handling system 

High power requirements. This technology will be 
commercially available for wasto applications within 2 

* - .  - secenaary comwstien chamber 
Small offgas treatment system, including acld-gas 
scrubber, metal-recovery system, and particulate 
filter 
Scmb solution treatment system 

Projected performance 
The need to tightly control the chemlstry of the 
melt complicates operation of the process 
Addition of glass formers to malntaln desired vis- 
cosity limits volume reduction 
Highly stable glass final waste form is produced. 

years, and Is currently in use for highly specialized 
applications within the DOE system. Unit operational 
costs and life cycle costs fall In the mid-range of this 
group of technologies. Largo number of subsystems 
requlred and tho need to carefully control the chew 
lsby of the melt, make this technology relatively com- 
plicated and labor-Intensive. The homogeneous 
nature of this waste stream is a good match for thls 
technology. Medium development risk compared to 
the other thermal technologies. 

naadad 
Charactedzation requlrements may include the 

Identification of volatile metals and vitrification quali- 
ties duo to potentlai salt content in thls waste stream 
(see volatile metals in the characterization subele- 
ment beginning on page H-10). - 

Stabilized glass can be disposed of as a RCRA 
LLW (but could dw be classified as a RCRA aipha- 
contamlnated LLW, or TRU waste) (see stabllized 
glass dlsposai beginning on page N-1). 

Scrubber reslduo that requires stabilization (see 
scrubber residue under secondary waste streams 
beglnnlng on page H-7). 

Empty contalners can be dlsposed of as U W  (see 
empty contalner disposal beginning on page N-I). 

Offgas partlculate filters that require stablllzation 
(see offgas particulate filters under secondary waste 
streams beglnnlng on page H-7). 

H-3 



Mixed Waste In tegra ted  Program Logic  D iagram 
Name: TSCA Incinerator Sludae MWIR#: 2508 
Matrix: Offaas Treatment Sludaes / 31 23 

been"demon&ated. An uiraded pilot plant with a 
continuous feed system and melt removal 1s currently 
In design 

Subsystems requlred 
Waste feed system 
Molten material handling system for slag and metal 
phases. 
Offgas treatment system, Including acld gas scrub 
ber and particulate filters. 

Projected performance 
Hlghest temperature range, good organic destruc- 
tion with no pretreatment 
Maxlmum volume reduction. 
Highly stable slag and metal final waste forms. 

proven In 3-5 years. Unlt operational costs are con- 

A large scale non radioactive @lot plant has been 

Subsystems requlred 
Waste feed system 

Glass former addition system 

Hlghly stable glass waste form 
Reduced handling requlrements and generation of 
secondary wastes through lndrum processing. 

Very high power requirements. This technology Is 
not yet commercial avallabillty, but should be proven 
In 2-4 years. Unlt operational costs are high due to 
low throughput comparable to joule melter or plasma 
arc furnace. Minimal subsystem requirements make 
thls technology extremely slmple and non-labor Inten- 
slve. Sulted to process thls waste sbeam with no 
pretreatment The corrosive nature of the sludge dur- 
Ing microwaving may be a problem. Medlum develop 
ment rlsk of the thermal technologles. 

Projected performance 

Characterization requirements may Include the 
Identification of volatile metals withln thiswaste 
stream (see volatile metals In the characterization 

H-4 

Subelement: Treatment 
Site: Oak Ridge 

parable to theoperational costs of a joule melter. 
Mlnimized feed preparation requlrements make this 
the slmplest of the thermal technology options. 
Highest development risk of the thermal technolo- 
gies. 

naadad 
Characterization requirements may Include the 

Identification of volatile metals withln thls waste 
stream (see volatile metals In the characterization 
subelement beginning on page H-10). - 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste sbeams 
beginning on page H-7). 

Slag may be disposed of as a RCRA U W  (but 
could also be classified as a RCRA aipha-contami- 
nated LLW, or TRU waste) (see slag disposal begln- 

Offgas particulate filters that require stabtllzatlon 
(see offgas particulate filters under secondary waste 
streams beglnnlng on page H-7). 

nlng on page N-1). 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TSCA Incinerator Sludae MWIR#: 2508 
Matrix: Offaas Treatment Sludaes / 31 23 

Subelement: Treatment 
Site: Oak Ridge 

- 
Slag may be disposed of as a RCRA UW (but could 
also be classified as a RCRA alpha-contamlnated 
LLW, or TRU waste) (see slag disposal beginning on 
page N-1). 

Scrubber residue that requires stabilization (see 
scrubber resldue under secondary waste streams 
beginning on page H-7). 

Offgas phrtlculate filters that require staMllzation 
(see offgas particulate filters under secondary waste 
streams beglnnlng on page H-7). 

subelement beginning on page H-10). 

Polyethylene Is being developed by the DOE for Low power requlremonts. Few subsystems aro 
roqulred and noeded to mako use of this technology. 
Low development risk. 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected perforrnanco 
Expected to pass TCLP 

The percent soluble salt contalned In the scrubber 
resldues (sodium potassium, sulfates, nltrates, and 
chlorides) (see concentration of soluble salt In the 
characterization subelement beginning on page M- - 
disposal (but could also be classified a s  a RCRA 
alpha-contamlnated UW waste) (see solidified 
waste forms dlsposal beginnlng on page N-1). 

Low power requirements. Few subsystems are 
requlred and needed to make use  of thls technology. 
Low development risk 

A solidified waste form that requlres RCRA UW 

SPC Is belng developed by the W E  for usage withln 
these types of waste streams. SPC has been 
demonstrated on waste ash. SPC Is not campaEble 
with waste streams that contaln high nitrates. 

Subsystems required 
Wasto feed system 
Ingredients feed system 

Projected performance 

The percent soluble salt contalned In the scrubber 
resldues (sodium, potasslum, sulfates, nltrates, and 
chlorides) (see concontration of soluble salt in the 
characterization subelement beglnnlng on page M- 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: TSCA Incinerator Sludae MWIR#: 2508 
Matrix: Offaas T reatment Sludaes / 31 23 

Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

GbC 1s In early stages for development by the DOE 
for usage within these types of waste streams. 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

Su belement : Treatment 
Site: Oak Ridge 

!&XtQI!lmuKioroduced 
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW waste) (see solidified 
waste forms disposal beginning on page N-1). 

A solidified waste form that requires RCRA LLW 

-Low powei ’ requirements. Few subsystems are 
required and needed to make use ofthis technology. 
Low development risk. 

!nput waste stream characterization informatlorl 
naadad 

residues (sodium, potassium, sulfates, nitrates. and 
chlorides) (see concentration of soluble salt In the 
characterization subelement beginning on page M- 
12). 

The percent soluble salt contained in the scrubber - 
disposal (but could also be classified as a RCRA 
A solidified waste form that requires RCRA LLW 

. alpha-contaminated LLW waste) (see solidified 
waste forms disposal beginning on page N-1). 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: TSCA Incinerator Sludae MWIR#: 2508 
Matrix: Offgas Treatment Sludaes / 3123 

Subelement: Treatment 
Site: Oak Ridge 

Radiological Constituents: 
This waste may be classified as waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may possibly be classified as TRU waste, i f  the radionuclides in the waste feed become concentrated 
within the pmducts generated by the treatment process. 

Contaminants: 
This waste stream is contaminated with toxic heavy metals Including; arsenic, cadmium, chromium. lead, selenl- 
um, and silver. The following EPA-regulated wastes are suspected to be'contained within the waste stream. It 
Is assumed that the volatile organic compounds have previously been desboyed via the Incineration treatment 
process: 

FOO1: Halogenated solvents used for degreasing 
F002: Halogenated solvents and mixtures 
FO03 Non-halogenated solvents 
FO06 Wastewater treatment sludges from electroplating 

Matrix: 
This waste conslsts of scrubber residues and offgas particulate filters. 
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Mixed Waste In tegra ted  Program L o g i c  Diagram 
Name: TSCA Incinerator Sludae MWIR#: 2508 
Matrix: Offaas Treatm ent Sludaes / 31 23 

Subelement: Treatment 
Site: Oak Ridge 

Poiyothyiene is being developed by the DOE for Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

Subsystems required 
Waste feed system 
Ingredients food system 

Projected performance 

The percent soluble salt contained in the scrubber 
residues (sodium, potassium, sulfates, nitrates, and 
chlorides) (see concentration of soluble salt In the - 
disposal (but could also be classified as a RCRA 
alpha-contaminatad U W  waste) (see solidified 
waste forms disposal beginning on page N-1). 

Low powor requirements. Few subsystems are 
required and needed to make use of,thls technology. 
Low development risk. 

A solidified waste form that requires RCRA LLW 

SPC Is being developed by the W E  for usage within 
these types of waste streams. SPC has been 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to passTCLP 
Expected to produce a suitable final waste form for 

residues (sodium, potassium, sulfates, nitrates, and 
chlorides) (see concontration of soluble salt in the 
characterization subelement beginning on page M- 

y o w w a =  that requires RCRA LLW 
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW waste) (688 solidified 
waste forms disposal beginning on page N-1). 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low dovoiopment risk. 

C W  is In early stages for development by the W E  
for usage within these types of waste streams. 

Subsystams required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to pass TCLP 

The percent soluble salt contained in the scrubber 
residues (sodium, potassium, suifatos, nitrates, and 
chlorides) (see concentration of soluble salt in the 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: TSCA lncinerato r Sludw MWIR#: 250Q Subelement: Characterization 
Matrix: Offaas Treatment Sludaes / 3123 Site: Oak Ridge 



Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: TSCA Incinerator S l u d s  MWIR#: 2508 Subelement: Characterization 
Matrix: Offaas Treatment Sludaes / 31 23 Site: Oak Ridge 
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Mixed Waste Integrated Program Logic  Diagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 
Matrix: lnoraanic Debris / 5430 

Subelement: Treatment 
Site: Oak Ridge 

Radiological Constituents: 
This waste Is classified as contact-handled with 10 -100 nCVg of alpha contamination. 

Contaminants: 
This waste is contaminated with toxic organics and mercury. The following EPA regulated wastes are suspect- 
ed to be contalned within the waste stream: 

DO01 :Unlisted hazardous waste characteristic of ignitabilily 
WO6:Cadmium 
WO7:Chromium 
WO8:Lead 
WOS:Mercury 
FOO1:Halogenated solvents used in degreasing 
F002:Halogenated solvents and mixtures 
FOO6:Wastewater treatment sludges from elecboplating 
PCBs 

Matrix: 
The waste matrix consists of inorganic debris including the following: 

Carbon filter used for crushing 
Crushed fluorescent bulbs 
Crushed fluorescent light tubes 
Crushed fluorescent lamps 
Filter 
Filter cartridges 
Fluorescent lamps 
HCL & Soda Ash concrete and gravel 
Lab instruments 
Lab trash 
Manometers and sweepings 
Mercury contaminated asbestos 
Mercury contaminated filter 
Mercury contaminated hose 
Mercury contaminated lead 
Mercury contaminated paper 
Mercury contaminated piping 
Mercury contaminated polystyrene 
Mercury contaminate pump parts 
Mercury contaminated rags 
Mercury contaminated solids 
Mercury contaminated trash 
Mercury contaminated tiles 
Mercury contaminated waste 
Mercury fluorescent lamps 
Mercury vapor lamps from hot cell 
Mersorb filter 
PCB plastic drum 7 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridae 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: Inoraanic Debris / 5430 Site: Oak Ridge 

chedcal oxidation: chemlcal reduction; and dehydra- 
tionlevaporation technologies have been previously 
used in industry on similar waste types. 

Subsystems required 
Manual sorSng system 
Amalgamation system 
Acidic rinse system 
Chemical oxidation system 
Caustic addition system 
Chemical reduction system 
Dehydration/evaporation system 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

stream labar Intensive. Acid utilization within the 
presence of alpha contamination may cause safety 
concerns. 

neadad 
aste strem: 
Concentration and form of mercury contaminants. 

(see concentration and chemical form of mercury in 
the characterization subelement beginning on page C 
19). 

Amalgamation: decontamination via an acidic rinse; Many subsystems make the treatment of this waste 

Chemical form and concentration of the mercury 
(see concentration and chemical form of mercury in 
the characterization subelement beginning on page C 

Solution pH (see pH in the characterization 
subelement beginning on page 1-19). 

Presence of interfering materials, such as oils and 
greases (see presence and concentration of oil and 
grease in the characterization subelement beginning 

~~ 

on page M-12). 
Presence of suspended particles (see presence 

and concentration of suspended solids in the charac- 
terization subelement beginning on page M-12). 

Presence of dissolved salts (see presence of dis- 
solved salts In the characterization subelement 
beginning on page 1-1s). 

Acidic: 
An accurate COD analysis of the waste Is required 

to determine the reagents necessary to promote oxi- 
dation of the organics within the waste (see 
Chemical-Oxygen Demand analysis in the characterl- 
zation subelement beginning on page 1-19). 

Concentration of metal salts. Metal salts, espe- 
cially silver salts, will react with the oxidizing agents 
to form metal oxides which can interfere with the 
effectiveness of the treatment process (see metal 
salts in the characterization subelement beginning on 
page 1-19). 

pH of the waste (see pH in the characterization 
subelement beginning on page 1-19). 

The presence and concentration of cyanide and 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: Inoraanic Debris / 5430 Site: Oak Ridge 

'3 , 

I 
1 

Decontamination via C02 Blasffng; Chemical 
Oxidation; Chemical Reduction; and 
DehydrationEvaporaff on technologies have been 

Manv subsvstoms make the treatment of this waste . ... 

steam la& intensive. A pressurized spray wittin 
the presence of alpha contamlnaffon may cause 
safety concerns. 

Concentration and form of mercury contaminants 
(see concentration and chemical form of mercury in 
the characterization subelement beginnlng on page I- 
19). 

Chemical form and concentration of the mercury 
(see concentration and chemical form of mercury in 
the characterization subelement beginning on page I- 
19). 

select the appropriate oxidaCon treatment m e ~ o d  
(see cyanide and PCBs in the characterization 
subelement beginnlng on page 1-19). 

-be disposed of as LLW (see 
empty containers disposal beginning on page N-l), 

Sludge that requires stabilization (see sludge 
under socondarywaste streams beginnlng en page I- 
141. 

Decontaminated metal debris can be disposed of 
as a LLW (see metal debris disposal beginning on 
page N-1). 

Mercury zinc alloy can be disposed of as LLW (but 
could be classified as alpha-contaminated or TRU 
waste) (see solidified waste forms disposal beginning 
on page N-1). 

previously used in Industry on simiar waste types. 

Subsystems required 
Manual sorting system 
Amalgamation system 
C02 blasting system 
Chemical exidatlon system 
Acld addition system 
Chemical reduction system 
Dehydraffenlevaporatlon system 

PmJected performance 
Expected to produce a suitable product that can be 
stabilized into a final waste form fer disposal 

Solution pH (see pH In the characterization 

Presence of interfering materials, such as oils and 
subelement beginning on page 1-19). 

greases (see presence and concentration of oil and 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 

grease in the characterization subelement beginning 
on page M-12). 

Presence of suspended particles (see presence 
and concentration of suspended solids In the charac- 
terization subelement beginning on page M-12). 

Presence of dissolved salts. Copper salts can 
react with zinc prior to the mercury-zinc reaction (see 
dissolved salts in the characterization subelement 
beginning on page 1-19). 

Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

- 
Empty containers can be disposed of as U W  (see 

empty containers disposal beglnnlng on page N-i), 
Sludge that requires stabilization (see sludge 

under secondary waste streams beginning on page I- 
14). 

Decontaminated metal debris can be disposed of 
as a U W  (see metal debris disposal beginning on 
page N-1). 

Mercury zinc alloy can be disposed of as LLW (but 
could be classified as alpha-contaminated or TRU 
waste) (see solidified waste forms disposal beglnnlng 
on page N-1). 

1-6 

An accurate COD analysis of the waste Is required 
to determine the reagents necessary to promote oxi- 
dation of the organics within the waste (see 
Chemical.Oxygen Demand analysis In the characteri- 
zation subelement beginning on page 1-19). 

Concentration of metal salts. Metal salts, especial- 
ly silver salts, will react with the oxidizing agents to 
form metal oxides which can interfere with the effec- 
tiveness of the treatment process (see metal salts in 
the characterization subelement beginning on page C 
19). . 

pH of the waste (see pH In the characterization 
subelement beglnning on page 1-19). 

The presence and concentration of cyanide and 
PCBs within the waste process solution will be nec- 
essary to select the appropriate oxidation treatment 
method (see cyanlde and PCBs in the characterlza- 
tion subelement beginning on page Ci9). 



Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIRJI: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

b0 
Many subsystems make the treatment of this waste 

e .  1 -  - .  

Decontamination via polyethylene-bead blasting: 

- 
An accurate COD analysis of the waste Is required 

to determine the reagents necessary to promote oxi- 
dation of the organics within the waste (Chemical- 
Oxygen Demand analysis in the characterization 

chemical oxidation: chemlcal reduction: and dehydra- 
tionlevaporation technologies have been previously 
used In industry on similar waste types. 

Subsystems required 
Manual sorting system 
Amalgamation system 
Polyethylene-Bead blasting system 
Chemical oxidation system 
Acid addition system 
Chemical reduction system 
Dehydrationlevaporation system 

Projected performance 
Expected to produce a suitable product that can be 
stabilized as a final waste form for disposal 

stream labor intensbe. A pressurized spray within 
the presence of alpha contamination may cause 
safety concerns. 

naadad 
aste stream 
Concentration and form of mercury contaminants 

(see concentration and chemical form of mercury in 
the characterization subelement beginning on page C 
19). - 

Chemical form and concentration of the mercury 
(see concentration and chemical form of mercury in 
the characterization subelement beginning on page C 
191. .-,. 

Solution pH (see pH In the characterization 
subelement beginning on page 1-19). 

Presence of Interfering materials, such as oils and 
greases (see presence and concentration of oil and 
grease In the characterization subelement beginning 
on page M-12). 

Presence of suspended particles (see presence 
and concentration of suspended solids In the charac- 
terization subelement beginning on page M-12). 

Presence of dissolved salts, copper salts can 
react with zinc prior to the mercury-zinc reaction (see 
dlssolved salts In the characterization subelement 
beginning on page 1-19). 

subelement beginning on page 1-19). 
Concentration of metal salts; metal salts, especiai- 

ly silver salts, will react with the oxldizing agents to 
form metal oxides which can Interfere with the effec- 
tiveness of the treatment process (see metal salts In 
the characterization subelement beginning on page C 
lg). 

The presence and concentration of cyanide and 
PCBs within the waste process solution will be nec- 
essary to select the approprlate oxidation treatment 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

method (see cyanide and PCBs in the characteriza- 

Accepted by industry, commercially available. The 
W E  has operated controlled air Incinerators In U W  

Subsystem required 

Normal imdementation needs. CaDtured metals and 

Feed sorting for separation of non-combustibles 
Feed shredder for large solids (If appllcable) 
Offps treatment system, including offgas scrub 
bar, particulate filters, and mercury sorbents 
Secondary combustion chamber 
Ash handling system 
Stabilization system for treatment residuals 

Projected performance 
Good organic destruction 
Post-treatment stabllization of ash residuals using 
cement is currently In widely used 

tion subeiemerit beginning on page I-19). - 
Empty containers can be disposed of as U W  (see 

empty containers disposal beginning on page N-l), 
Sludge that requires stabilization (see sludge 

under secondary waste streams beginning on page I- 
14). 

Decontaminated metal debris can be disposed of 
as a U W  (see metal debris disposal beginning on 
page N-1). 

Mercury zinc alloy can be disposed of as LLW (but 
could be classified as alpha-contaminated or TRU 
waste) (see solidified waste forms disposal beginning 
on page N-1). 

treatment residue will require treatkntlstaMllzation 
prior to disposal. Controlled alr Incineration technolo- 
gy is commercially available and Is currently planned 
for usage within the W E  system for this waste type. 
The required subsystems, except for the mercury col- 
lection system, are commercially available. The 
large number of subsystems required make this tech- 
nology relatively complicated and labor intensive. 
However, the modular deslgn of the Incinerator and 
usage of a wide varlety of secondary fuels lower 
operational costs. Separation of noncombustibles 
and glass can be labor intensive. 

naaded 
Characterization requirements may include the 
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Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

i -  

techn'oldgy a s  the BbAT for organics a i d  metal-cont- 
amlnated nonwastewaters. 

The DOE Is operating a rotary kiln In LLW servlce, 
and 
Post-treatment stabilization of ash reslduals using 
cement Is currently In use. 

Ash handling system 
Stabillzation system for treatment residuals 

Projected performance 
Good organlc destruction 
Rotating kiln seals are questionable regarding con- 

- 

identification of volatile metals In the waste stream 
(see volatile metals In the characterization subele 
ment of this waste stream). - 

Bottom ash that requires stabilization (see bottom 
ash under secondary waste streams beginning on 

Flyash that requires stabilization (see flyash under 
secondary waste streams beginning on page 1-14). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste sbeams 
beginning on page 1-14). 

Offgas particulate filters that requires stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page 1-14). 

Empty contalners can be disposed of as U W  (see 
empty containers disposal beginning on page N-I). 

Mercury offgas (see mercury offgas under sec- 
ondary waste streams beglnnlng on page 1-17). 

Alternate stabilization technlques possible for bet- 
ter longterm performance 

. 

, 

AcceDted bv Industrv. The EPA has amoved thls Normal Implementation needs. Captured metals and 

Subsystems requlred 

Large offgas treatment system, Including offgas 
scrubber, particulate filters, and mercury sorbents 

treatment residue will require treatmenVstabilization ' 

prlor to disposal. The rotary kiln lndneration technol- 
ogy Is commerclally available and currently used 
wlthln the cornmerclal sector. The technology Is cur- 
rently In use wlthln the DOE sector for non-cemented 
sludge wastes. The required subsystems, except for 
the mercury capture and collection system, are com- 
merclally avallable. The movlng parts and large 
number of subsystems required make thls technology 
relatively complicated and labor Intensive. Rotary 
kllns cannot tolerate frequent startuplshutdown 
cycles, 50 a substantial waste feed backlog is neces- 
sary to justify Implementation. 

naaderl 
Characterlzation requlrements may Include the 

Identification of volatile metals wlthln thls waste 
stream (see volatile metals In the characterizatlon 
subelement beglnnlng on page I-1s). 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

tamination control 
Continuous operation at elevated temperatures Is 
required 

WThe DM has developed the technology for appllca- 4 
tion to HLW. Denmnstratlon on some LLW Is in 
progress. 

Subsystems required 
Sorting system to remove metals 
Waste shredder or grinder and system to reduce 
waste size (as applicable) 
Waste feed system 
Glass additive feed system 
Molten glass handling system 
Secondary combustion chamber 
Offgas treatment system, including acid gas scrub 
ber, metal removal system, and particulate filter 

Good organic destruction requires reduction pre- 
treatment or extended periods In the melt 
Need to tightly control melt chemistry complicates 
operation 
Offgas system Ryash can be processed through 
the melter 
Addition of glass formers to maintain desired vis- 
cosity limits volume reduction 
Highly stable glass final waste form 

Projected performance 

- 
Bottom ash that requires stabilization (see bottom 

ash under secondary waste streams beginning on 
page 1-14). 

Flyash that requires stabilization (see flyash under 
secondary waste sbeams beginning on page 1-14). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste sbeams 
beginning on page 1-14). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page 1-14). 

Empty containers can be disposed of as LLW (see 
empty containers disposal beginning on page N-1). 

Mercury offgas (see mercury offgas under sec- 
ondary waste streams beginning on page 1-17). 

WHigh power requirements. This technology will be 
commercially available for waste applications within 2 
years, and Is currently in use for highly specialized 
applications within the DOE system. Unit operational 
costs and life cycle costs fall In the mid-range of this 
group of technologies. Large number of subsystems 
are required and need carefully controlled melt chem- 
lsby to make this technology relatively complicated. 
The variable characteristics of this waste stream may 
not be a good match for this technology. Medium 
development risk compared to the other thermal 
technologies. 

naadad 
Characterization requirements may include the 

identification of volatile metals and vitrification quaii- 
ties due to glass content of this waste stream (see 
volatile metals in the characterization subelement 
beginning on page 1-19). - 

Stabilized glass can be disposed of as a RCRA 
LLW (but could also be classified as a RCRA aipha- 
contaminated LLW, or TRU waste) (see stabilized 
glass disposal beginning on page N-1). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
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Mixed Waste in tegra ted  Program L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

been'hemonsiated. Upgradesat the pilot plant to a 
continuous feed system and melt removal are cur- 
rently in design. 

Subsystems required 
Waste feed system (with size reduction as applica- 
ble to oversize contalners) 
Molten material handling system for slag and metal 
Secondary combustion chamber 
Offgas treatment system, including offgas scrubber 
and particulate filters 

Projected performance 
Good organic destruction with no pretreatment 
requirements 

~ - .  0 - 0 0 .  >I>> 0 -  - - 0  A .  . -  - -  b b. _ _  
streams beginning on page 1-14). 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-1). 

Mercury offgas (see mercury offgas under soc- 
ondary waste streams beginning on page C17). 

A iarae-scale omof-of-orincide diot batch unit has Very high power requiroments. This technology is far 
from commercial availability, but should be proven in 
3-5 years. Unit operationd costs are comp&abie to 
costs associated with ajoule meiter. Minimal feed 
preparation requirements make this the simplest of 
the thermal treatment options. It requires no segre- 
gation of the various components of this waste 
stream. Highest development risk of the thermal 
technologies. 

naadad 
Characterization' tequirements may include the 

identification of volatile metals in this waste stream 
(see volatile metals in the characterization subeie- 
ment beginning on page CW). 

Slag may bo disposed of as a RCRA U W  (but 
could also be classified as a RCRA aipha-contaml- 
nated LLW, or TRU waste) (see slag disposal begin- 
ning on page N-1). 

Scrubber residue that roquires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page 1-14). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page 1-14). 

Mercury offgas (see mercury offgas under sec- 
ondary waste streams boginning on page C17). 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

techtiology as  the BDAT for high-mer&ry nonwaste 
waters. 

Subsystems required 
Feed pretreatment shredder for large items (as 
applicable) 
Small offgas treabnent system, including offgas 
scrubber, mercury scrubber, and particulate filters 
Secondary combustion system (for treatment of 
volatilized organics) 
Solid residue handling system 
Mercury treatment system such as amalgamation 
Stabllization system for treatment residuals 

Projected performance 
Good organic destruction In secondary combustion 
Post-treatment stabilization of incinerator ash 
residues using cement Is currently in wide use 
Long-term leaching performance is suspect 
Volume reduction is moderate 
Residual fixed carbon may impede solidification 

Accootod bv lndustnr. The EPA has amoved this Normal imdementetion needs. Caoturod mercurv 

SPC is being developed by the W E  for usage within 
this type of waste sbeams at INEL. SPC has been 
demnsbated on ash. SPC Is not compatible with 
waste streams containlng hlgh nitrates. 

Subsystems required 
Waste feed system 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk 

The percent of sodium, potassium, sulfates, 

1-12 

and t reakn t  residue will require thabnentlstabdiza- 
tion prior to disposal. This technology and its sub 
systems are commercially available and are currently 
In use In the commercial sector but the large number 
of subsystems required make this technology rela- 
tively complicated and labor intensive. 

mt waste stream chara cterization information 
naadad 

No specific characterization requirements for this 
waste stream. 

Waste streams I) roduced 
Bottom ash that requires stabilization (see bot- 

tom ash under secondary waste sbeams beginning 
on page 1-14). 

Flyash that requires stabilization (see Ryash 
under secondary waste streams beginning on page I- 
14). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste sbeams 
beginning on page 1-14). 

Offgas particulate filters that require stabllization 
(see offgas particulate filters under secondary waste 
streams beginning on page 1-14). 

Empty containers can be disposed of as LLW (see 
empty containers disposal beginning on page N-1). 

Mercury offgas (see mercury offgas under see 
ondary waste streams beginning on page I-17). 

An amalgamated mercury that can be disposed of 
as RCRA LLW (see solidified waste forms dlsposal 
beginning on page N-I). 
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Mixed Waste Integrated Program Logic  Diagram 

Name: Y-12 Hazardous Solid Waste MWIR#: 919 
Matrix: lnoraanic Debris / 5430 

Su belement : Treatment 
Site: Oak Ridge 

Radiological Constituents: 
This waste may be classified as a waste containing 10-1W nWg of alphasmining radionuclides. However the 
waste may be classified as TRU waste, If the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminants: 
This waste stream is contaminated with toxic metals including cadmium, chromium, lead, and mercury. The foi- 
lowing EPA-regulated wastes are suspected to be contained within the waste stream. 

F001:Halogenated solvents used in degreasing 
F002Halogenated solvents and mixtures 
FOO6:Wastewater treatment sludges from electroplating 

Matrix: 
The waste matrix is ash, residues, filters, and mercury salts. 
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Polyethylene Is being developed by the DOE for 
usage on these types of waste streams. 
Polyethylene has been demonstrated on scrubber 
reslduos. 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

Subsystems required naadad 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Expected to passTCLP - The percent of sodium, potassium, sulfates, 
nitrates, and chlorides (see concentration of soluble 
salt in the characterization subelement beginning on 
page M-12). 

Projecled performance 

Expected to produce a suitable final waste form for 
disposal 

A solidified waste form that roqulres RCRA LLW 
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solldi- 
fied waste forms disposal boginning on page N-1). 

SPC le bolna develoDed bv the DOE for usaae within Low power requlrements. Few subsystems are 
required and needed to mako use of this technology. 
Low development dsk 

naadad 
nitrates, and chlorides. (see concentration of soluble 
salt In the characterizalon subelement beginning on 
page M-12). 

The percent of sodium, potassium, sulfates, - 
A solidified waste form that requires RCRA LLW 

disposal (but could also be classlned as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solidi- 
fled waste forms dlsposal beginning on page N-1). 

this type of k s t e  sthamsat INEL. SPC ha i  been 
demonstrated on ash. SPC Is not compatible wlth 
waste streams contalnlng high nitrates. 

Subsystems requlred 
Waste feed system 
Ingredients feed system 
Shredder for combustibles and small metal pleces. 

Projected performance 
Expected to passTCLP 
Expected to produce a sultable final waste form for 
disposal 
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Mixed  Waste in tegra ted  Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Su belement : Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

DOE for usage oti this-type ofwaste'streami. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for combustibles and small metal pieces 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

required and needed to make use of this technology, 
Low development risk. 

naadad 
nitrates, and chlorides (see concentration of soluble 
salt In the characterization subelement beginning on 
page M-12). 

Waste streams oroduced 
A solidified waste form that requires RCRA LLW 

disposal (but could also be classified as a RCRA 
alpha-contaminated UW, or TRU waste) (see solidl- 
fled waste forms disposal beginning on page N-I). 

The percent of sodium, potassium, sulfates, 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIR#: 919 
Matrix: lnoraanic Debris / 5430 

Subelement: Treatment 
Site: Oak Ridge 

Radilogical Constituents: 
This waste m y  be classified as waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste m y  be classified as TRU waste, if the radionuclides In the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminants: 
This waste is contaminated with toxic metals including cadmium, chromium, lead, and mercury. The following 
EPA-regulated wastes are suspected to be contained within the waste stream. 

F001:Halogenated solvents used in degreasing , 
F002:Halogenated solvents and mixtures 
FOO6:Wastewater treatment sludges from electroplating 

Matrix: 
This waste consists of an offgas stream. 
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Mixed Waste in tegra ted  Program L o g i c  D iagram 
Name: Y-12 Hazardous Solid Waste, MWIR#: 919 Subelement: Treatment 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

Subsystems required 
Feed pretreatment in treatment of volatile mercury 
System for mercury removal from carbon if encap 
suiation of charcoal with mercury is not acceptable 
for disposal 
Mercury treatment system such as amalgamation 
or chemical oxidation 

Projected performance 
High mercury removal efficiency at low cost 
Effective at removing trace quantities of other cont- 
aminants 
Simple to operate and maintain 
Potential problem with self-ignition on contact with 
oxygen 

Accepted by Industry. There are commercially available sorbent systems 
that must be demonstrated or applied to this appiica- 

Concentrations of mercury in the waste (see con- 
centration and chemical form of mercury in the char- 
acterization subelement beginning on page 1-19), - 

Charcoal that is contaminated with mercury 
requires stabilization (see carbon filters under sec- 
ondary waste streams beginning on page 1-14). 

Demonstration. New technology employed by a few 

Subsystems required 

+Normal implementation needs. The technology is 
simple, but control and handling of the sodium sulfide 
requires care to prevent emission of sulfide fumes. 

Feed pretreatment in treatment of volatile mercury 
System for residual treatment 

Projected performance 
Medium to high mercury removal 
Simple to operate 

Concentrations of mercury in the waste (see con- 
centration and chemical form of mercury in the char- 
acterization subelement beginning on page 1-19). - 

Mercury salts contaminated with radionuclides 
require stabilization (see mercury salts under b ~ c -  
ondary waste streams beginning on page 1-14). 

. . . . . . . . . . . . . . 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Su belement : Characterization 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 
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M i x e d  W a s t e  i n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Characterization 
Matrix: Inorganic Debris / 5430 Site: Oak Ridge 

Elm .. pH . .. . can .. . . . . . also . . . . . . . be . . . . continuously . . . . . . . . . .. . . . . . . . . . monitored . . , . . .. .. . .. .. . ... . . . 
per EPA Method 150.2. 

-None, with 

-None, with 

.None, with 
This Is a w 

I proper sample preparation. 

proper sample preparation. 

proper sample preparation. 
ell-developed technology. 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Characterization 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

EPA Method 410.3 (Titrimetric, High-Level 

EPA Method 410.4 (Colorimetric, 
Automated; Manual) 

Atomic Absorption (AA), Furnace +None, with proper sample preparation. 

Atomic Absorption (AA), Direct Aspiration +None, with proper sample preparation. 

Inductively-Coupled Plasma Spectroscopy 
Atomic Emisslon Spectromeby (ICP-AES) 

None, with proper sample preparation. 
This is a welldeveloped technology. 

1-23 



Mixed Waste Integrated Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Characterization 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

Inductively-Coupled Plasma Spectroscopy 

Inductively-Coupled Plasma Mass 
Spectromeby (ICP-MS) 

+None, with proper sample preparation. 
Aqueous or solid samples may be ana- 
lyzed. Solids roqulre susponslon of ana- 

None, with proper sample peparatlon. 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Characterization 
Matrix: lnoraanic Debris / 5430 Site: Oak Ridge 

Atomic Absorption (AA), Direct Aspiration None, with proper sample preparation. 

Atomic Absorption, Cold-Vapor None. All samplos must bo subject to an 

Inducliveiy-Coupled Plasma Spectroscopy 
Atomic Emission Specbornby (ICP-AES) 

+None, with proper sample preparation. 
This Is a welldeveloped technology. 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

Subelement: Treatment 
Site: Rocky Flats 

Radiologlcal Constituents: 
Thls waste Is classified as contact-handled with 10 - 100 nCVg of alpha contamlnetion. 

Contaminants: 
This waste stream Is contamlnated with halogenated and non-halogenated solvents, toxic heavy metals such as 
cadmlum, chromlum, and silver. Cyanide is above LDR standard. The followlng EPA regulated wastes are sus- 
pected to be contained withln the waste stream. 

FOO1:Halogenated solvents used for degreaslng 
F002:Halogenated solvents and mixtures 
F003:Non-halogenated solvents 
F005Non-halogenated solvents and mixtures 
FOO6:Wastewater treatment sludges from electroplating 
F007:Spent cyanlde plating bath solutions 
FOO9:Spent stripping and cleaning bath solutions from electroplating operations 

Matrix: 
Thls waste conslsts of solidified process residues. 
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Mixed Waste Integrat .ed Program L o g i c  D i a g r a m  
Name: . Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

Subelement: Treatment 
Site: Rocky Flats 

Accepted by Industry. EPA has approved this tech- Captured metals and treatment residue will resuire 

Large offgas treatment system, including a dry off- 
gas scrubber, and particulate filters to handle hlgh 

nology as ltk BDAifor organics, as  well as cyanide. 
W E  Is currently operating a rotary kiln at the Oak 
Ridge K-25 site. With the likelihood that the cement 
waste will calcine, high dust- loading to the offgas 
system Is likely. The offgas system will need to be 
designed to handle large quantities of dust. 

Subsystems required 
Feed pretreabnent crusher 
Wooden box shredder 

dust loadlng 
Ash handling system 
Stabillzation system for treatment residuals 

Projected performance 
Good organlc destruction (as well as cyanides) 
Rotating kiln seals questionable for contamination 
control 
Post-treatment stabilization of ash residuals using 
cement Is currently in wide use 
Longterm leaching performance Is suspect 
Volume reduction Is moderate; alternate stabiiiza- 
tlon techniques possible for better long-term perfor- 
mance 
Calcination of the cemented waste material may 
lower the overall performance by making the off- 
gas system prone to flow obstructlons 

treatmenffstabllization prior to disposal. The rokry 
kiln Incineration technology Is commercially available 
and currently used within the commercial sector. 
The technology Is currently In use within the W E  
sector for noncemented sludge wastes. The 
required subsystems, as described above, are com- 
nlerclaliy available. The moving parts and large 
number of subsystems required make this technology 
relatively complicated and labor Intensive. 

neadad 
Characterization requirements may include the 

Identification of volatile metals in the waste stream. 
(see volatile metals In the characterlzation subele- 
ment beginning on page J-10). - 

Boltom ash that requires stabillzatlon (see bottom 
ash under secondary waste streams beginning on 
y a e  J-7). 

Fiyash that requires stabillzatlon (see flyash 
under secondary waste streams beginning on page 
5-7). 

Scrubber residue that requires stablllzatlon (see 
scrubber residue under secondary waste streams 
beginning on page 5-7). 

Offgas particulate filters that require stabillzatlon 
(see offgas particulate filters under secondarywaste 
streams beginning on page J-7). 

Empty contalners that can be dlsposed of as LLW 
J-3 



Mixed Waste In tegra ted  Program L o g i c  Diagram 
Name: Saltcrete MWIR#: 340 Su belement : Treat me nt 
Matrix: Solidified Process Residues / 31 50 Site: Rocky Flats 

Subsystems required 
Waste shredder or grinder and system to reduce 
waste size 
Waste feed system 
Glass additive feed system 
Molten glass handling system 
Secondary combustion chamber 
  mall offgas treatment system, including acid-gas 
scrubber, metal-recovery system, and particulate 
filter 

Projected performance 
Good organic destruction requires reduction of the 
organics vla pretreabnent or extended residence 
time within the melt 
Need to tightly control melt chemistry which may 
complicate operation 
Offgas system Ryash can be processed through 
the melter 
Addition of glass formers necessary to maintain 
vlscoslty Ilmlts; otherwise excellent volume reduc- 
tion 
Highly stable glass final waste form 

Ready for demonstration Hlgh power requirements. This technology will be 
commercially avallable for waste applications within 2 
years, and is currently In use for hlghiy specialized 
applications in the DOE system. Unit owrational 
costs and life-cycle costsiall in the mid1range of this 
group of technologies. Large number of subsystems 
required and the need to carefully control melt chem- 
istry, make this technology relatively complicated. 
Medium development risk compared to all of the 
other thermal technologies. 

naadad 
Characterization requirements may include the 

Identification of volatile metals (see volatile metals in 
the characterization subelement beginning on page 
J-10) and vitrification qualities due to salt content of 
this waste stream. Salts are expected to be com- 
prised of potassium, calcium, and sodium. (see salt 
content In the characterization subelement beginning 
on page J-io). - 

Stabilized glass can be disposed of as a RCRA 
LLW (but could also be classified as a RCRA alpha- 
contaminated LLW, or TRU waste) (see stablllzed 
glass dlsposal beginning on page N-1). 

O f f ~ s  particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page 5-7). 

Empty boxes can be disposed of a LLW (see 
empty containers disposal beginning on page N-1). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste sbeams 
beginnlng on page 5-7). 



Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

Subelement: Treatment 
Site: Rocky Flats 

temis compiete. A continuous pilot-plant demn&ra- 
tion Is scheduled for late 1994. 

Subsystems required 
Waste feed system (with size reduction) 
molten material handling system 
Secondary combustion chamber 
Offgas treatment system, including offgas scrubber 
and particulate filters 
Possible need for addilive feed system 

Projected performance 
Highest temperature range, gwd  organic destruc- 
tion with no pretreatment expected 
Good volume reduction 
Highly stable slag waste form 
Offgas system particulate filters and Nyash can be 
processed through the furnace 

Subsystems required 
Feed pretreatment crusher 
Wooden box shredder 
Moderate offgas treatment system, Including off- 
gas scrubber, and parliculate filters 
k n d a r y  combustion system (for treatment of 
volatilized organics) 
Solid residue handling system 
Stabiiizatlon system for treatment residuals 

Projected performance 
Gwd organic destructlon in secondary combustor 
Post-treatment stabilization of waste residues 
using cement is currently In wide use 
Longterm leaching performance is suspect 
Residual salts will impede solidification 

Accepted by Industry. +Normal implementation needs. Treatment residue 
will require treabnenVstabilization pior to disposal. 
This technology and its subsystems are commercial- 
ly available and are currently in use In the commer- 
cial sector for this waste type. The large number of 
subsystems required make this technology relatively 
complicated and labor intensive. 

No specific characterization requirements for thls 
waste stream. - 

Treated solid residue requires stabilization (see 
treated solid residue under secondary waste streams 
beginning on page 5-7). 

Flyash that requires stabilization (see Ryash under 

J-5 

th&'from being commercially available, but should 
be proven in 3-5 years. Unit operational costs are 
comparable to joule melter. The technology can 
process this waste stream with only size modification 
of the waste. Highest development risk of all of the 
thermal technologies. 

naadad 
Cha'racterization requirements may include the 

Identification of volatile metals in the waste stream in 
this technolow. (see volatile metals in the characteri- 
zation subel~ment beginning on page J-10). - 

Slag may be disposed of as a RCRA U W  (but 
could also be classified as a RCRA alpha-contami- 
nated LLW, or TRU waste) (see slag dispbsal begln- 
ning on page N-I). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page 5-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page J-7). 

. 

. 



Mixed  Waste In tegra ted  Program Logic  D iagram 
Subelement: Treatment 
Site: Rocky Flats 

Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

scrubber residue under secondary waste streams 
beginning on page 5-7). 

Offgas particulate filters that require stabilization 
(see offgas particulate filters under secondary waste 
streams beginning on page 5-7). 

Empty containers can be disposed of as LLW (see 
empty containers disposal beginning on page N-1). 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

Subelement: Treatment 
Site: Rocky Flats 

Radiological Constituents: 
This waste may be classified as a waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may be classified asTRU waste, i f  the radionuclides In the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminants: 
This waste stream is contaminated with toxic heavy metals such as cadmium, chromium, and silver. The follow- 
Ing EPA regulated wastes are suspected to be contalned within the waste stream. 

F001:Halogenated solvents used for degreasing 
F002:Halogenated solvents and mixtures 
F003:Non-halogenated solvents 
F005Non-halogenated solvents and mixtures 
F006:Wastewater treatment sludges from electroplating 
FOO7:Spent cyanide plating bath solutions 
FOO9Spent stripping and cleaning bath solutions from electroplating operations 

Matrix: 
This waste consists of ash, solid residues, scrubber residue, and partlculate filters, 
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Mixed Waste In tegra ted  Program Logic  D iagram 

Name: Saltcrete MWIR#: 
Matrix: Solidified Process Residues I 31 50 

Subelement: Treatment 
Site: Rocky Flats 

Polyothylone Is being developed by DOE for use in 
these types of waste sbeams. Polyethylene has 
been demonstratod on scrubber residues. 

Subsystems required 
Waste food system 
Ingredients feed system 
Shredder for parSculate filters 

Expected to pass TCLP 
Expected to produce a suitable final waste form for 

,. , ,., Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

The concenlration of soluble salt contained in the 
scrubber residues (sodium, potassium, sulfates, 
nitratesand chlorides) (see concentration of soluble 
salt in the characterization subeloment beginning on - Projected performance 

A solidiflod waste form that requires RCRA U W  
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solidi- 
fied waste forms disposal beginning on page N-1). 

SPC Is being developed by DOE for use in these Low power requirements. Few subsystems are 

CbC is In early stages for development by DOE for 
use in these types of waste streams. 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk 
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types of waste streams. SPC has been demonstrat- 
ed on ash. SPC is not compatible with high nitrates. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

required and needed to make use'oithls technology. 
Low development risk 

lowt waste stream c 
naadad 

The concentration of soluble salt contained in the 
scrubber residues (sodium, potassium, sulfates, 
nitrates,and chlorides) (see concentration of soluble 
salt in the characterization subelement beginning on 
page M-12). - 

A solidified waste form that requires RCRA U W  
disposal (but could also be classified as a RCRA 
alpha-contamlnated UW, or TRU waste) (see solidi- 
tied waste forms disposal beginning on page N-1). 



M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: Saltcrete MWIR#: 340 
Matrix: Solidified Pmce..ss - Resid1 ies / 31 50 

Subelement: Treatment 

-1 rn 
Science and Technology 

Needs Implementation Analysis Alternativell'echnology Status 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable 
disposal 

final waste form for 

laput waste stre- ization Informat ion 
neadad 

The concentration of soluble salt contained In the 
scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt in the characterization subelernent beginning on 
page M-12). - 

A solidified waste form that requires RCRA U W  
disposal (but could also be classified as a RCRA 
alpha-contaminated LLW, or TRU waste) (see solidi- 
fied waste forms disposal beginning on page N-1). 
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P r o g r a m  
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Rocky Flats 
Saltcrete 

Characterization Technologies 



Mixed Waste In tegra ted  Program Logic  D iagram 
Subelement: Characterization 
Site: Rocky Flats 

Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

AllernativelTechnology 

AlternativelTechnology +None, with proper sample preparation. 

AlternativelTechnology - None, with proper sample preparation. 
Inductively-Coupled Plasma Spectroscopy 
Atomlc Emlssion Spectromeby (ICP-AES) 

Thls Is a well-developed technology. 

J-1 1 



Mixed  Waste In tegra ted  Program Logic  D i a g r a m  
Subelement: Characterization 
Site: Rocky Flats 

Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

AlIemative/Technology 
Inductively-Coupled Plas 

lyzed. Solids requlre suspension of ana- 
lytes of interest using techniques such as 

Specho~try  (ICP-MS) 

Aiternativflechnology - None, with proper sample preparation. 
Atomlc Absorption, Dlrect Asplratlon Thls is a well-developed technology. 

Alternatlv@echnology - None, with proper sample preparation 
Ion Chromatography (IC) 
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Mixed  Waste In tegra ted  Program Logic  D iagram 

cAlternativdTechnology -1 
Inductlvely-Coupled Plasma Spectroscopy 
Atomic Emission Spectrometry (ICP-AES) 

Name: Saltcrete MWIR#: 340 
Matrix: Solidified Process Residues / 31 50 

Subelement: Characterization 
Site: Rocky Flats 

cNone, with proper sample preparation. -+ 
Thls Is a well-developed technology. 



Mixed Waste In tegra ted  Program Logic  D iagram 
Name: Saltcrete MWIR#: 340 Subelement: Characterization 
Matrix: Solidified Process Residues / 31 50 Site: Rocky Flats 

Specbomeby (ICP-MS) lyzed. Solids require 

laser ablation. 
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M i x e d  W a s t e  I n t e g r a t e d  
P r o g r a m  

L o g i c  D i a g r a m  

Savannah River 
Cadmium Contaminated Glovebox 

Treatment Technologies 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 

Radiological Constituents: 
This waste is classified as contact-handled with 10 - 100 nCVg of alpha contamination. 

Contaminants: 
This waste stream is contaminated with the toxic heavy metal cadmium. 

D006: Cadmium 

Mahix: 
This waste consists of cadmium contaminated metal debris. 
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Mixed  Waste In tegra ted  Program L o g i c  D iagram 
Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 

- .  0 - ... . -  - . .  1 .  

~~~~ _ _  
a -  - -  e .. 

Docontamination via acidic rinse Is a standard toch- 
noiogy used by industry to remove heavy metals 
tom metal substrates. 

Subsystems required ’ 

Acid rinse system 
Neutralization system 
Dehydration system 

Expected to produce a product that can bo staM- 
k e d  into a final wasto form fer disposal 

Simplo troabnont system makes this wasto easy to 
decontaminate. Although, the presenco of acid in an 
alpha-contaminated environment may prosent safety 

Projected performance - 
Cadmium oxide, suifato, chloride, or hydroxide 

solidlsiudge residue (see sludge under secondary 
wasto stroams beginning on page K-5). 
* . Docontaminated glovebox part or parts can be dis- 
posed of as LLW (see metal debris disposal bogin. 
ning on page N-1). 

Medium power roqulromonts. Few subsystems are Technology has boon previously demonstrated on 
wnsto streams of similar typos. Airiino manufacturers 
such as McDonneil Douglas use this mothod to strip 
paint from airplanes, while Irms such as 
Westinghouse use this method to docontaminate 
radioactive equipment 

Subsystems required 
C02 polielzor 
Internal dryer 
Air compressor 
Liquid C02 tank 

Projected porformance 
Expected to produce a product that can bo stabi- 
lized into a final waste form fer disposal 

required-ad needed to mako use of this technology. 
Low development risk. High-pressure within an 
alpha environment may present a safety problem. 

1- 
naaded 

None required. - 
(see parthiate under secondary waste streams 
boginning on page K-5). 

posed of ae LLW (see metal debris disposal bogin- 

A particulate waste form that requires solidification 

Decontaminated glovebox part or parts can be ds- 

fling on page N-1). 
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Mixed Waste In tegra ted  Program L o g i c  Diagram 
Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 

Technology has been previously demonstrated on 
waste streams of similar types. This method has 
been successfully used in the past at Hill Air Force 
Base to remove contamination from metal parts. 

Subsystems required 

Medium-power resuirements. Few subsystems are 

Polyethylene pelletizer 

See also polyethylene encapsulation stabilization 
treatment requirements 

Expected to produce a product that can be stabi- 
lized into a final waste form for disposal 

Projected performance 

required .and nee&d to make use of this technology. 
Low development risk High-pressure within an 
alpha-contaminated environment may present a safe- 
ly problem. - 
(see particulate under secondary waste streams 
beginning on page K-5). 

posed of as LLW (see metal debris disposal begin- 
ning on page N-1). 

A partlculate waste form that requires solidification 

Decontaminated glovebox part or parts can be dis- 
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M.ixed Waste In tegra ted  Program L o g i c  D iagram 
Name: Cadmium Contaminated Gloveboy MWIR#: 2703 Subelement: Treatment 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 

Radiological Constituents: 
This waste may be classified as waste containing 10-1 W nCVg of alpha-emittlng radionuclides. However the 
waste may be classified as TRU waste, if the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminan ts: 
This waste stream Is contaminated with the toxic heavy metal cadmium. 

Matrix: 
This waste consists of sludge residues and particulate matter. 

. 
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M i x e d  Waste In tegra ted  Program Logic  Diagram 
Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 

The polyethylene encapsulation process Is being 

waste streams. Low development risk. 

Subsystems required 
Waste feed system 
Ingredients feed system 

Projected performance 
Expected to pass TCLP 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 

hydroxides (see amounts of cadmium, sulfates, chlo- 
rides, and hydroxides in the charactorization subelo- 
ment beginning on page K-8). - 

A solidified waste form that roqulres RCRA LLW 
disposal (but could also be classified as a RCRA 
alphacontaminatod LLW waste) (see solidified 
wasto forms disposal beginning on pago N-1). 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

SPC is being developed by the DOE for usage within 
these types of waste streams. 

Subsystems required 
Waste food system 
lngrodients foed system 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 

hydroxides (see amounts of cadmium. sulfates, chio- 
rides, and hydroxides in the characterization subele- 
ment beginning on page K-8). - 

A solidified waste form that requires RCRA U W  
disposal (but could also be classified as a RCRA 
alphacontaminated U W  waste) (see solidified wasto 
forms disposal beginning on page N-1). 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low doveiopment risk. 

The CbC process Is in the early stages of develop 
ment by the W E  usage with these types of waste 

Subsystems required 
Waste f e d  systom 
Ingredients feed system 

Projected perfomance 
Expected to pass TCLP 

hydroxides (soe amounts of cadmium, sulfates, chlo- 
rides. and hydroxides in the characterization subele- 
ment beginning on page K-8). 
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Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Cadmium Contaminated Glovebox MWIRJI: 2703 Subelement: Treatment 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 
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M i x e d  W a s t e  I n t e g r a t e d  
P r o g r a m  

L o g i c  D i a . g r a m  

Savannah River 
Cadmium Contaminated Glovebox 

Characterization Technologies 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Characterization 
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River 

Inductively-Coupled Plasma Mass + None, with proper sample preparation. 
Spe~tr~m~by (ICP-MS) Aqueous or solid samplos may be ana 

lyzed. Solids require suspension of ana- 
lytes of Interest using techniques such as 

None, with proper sample preparation. 

K-1 0 
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M i x e d  W a s t e  I n t e g r a t e d  
P r o g r a m  

L o g i c  D i a g r a m  

Savannah River 
SRS Thirds Waste 

Treat rn e nt Techno log i es 
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Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: SRS Thirds Waste MWIR#: 919 
Matrix: Heteroaeneous Debris / 5400 

Subelement: Treatment 
Site: Savannah River 

Radiloglcal Constituents: 
This waste Is classified as contact-handled with 10-100 nCVg of alpha contamination. 

Contaminants: 
This waste Is contaminated with heavy metals, including berylllum and mercury, and organics. The following 
EPA regulated wastes are suspected to be contained within the waste stream. 

DOO1: Unlisted hazardous waste characteristic of ignitability 
D003: Unlisted hazardous waste characterislic of reactivity 
Wo4: Arsenic 
0006: Cadmium 
DO02 Chromium 
DO08 Lead 
Wo9: Mercury 
Doll: Silver 
D019: Carbon tetrachloride 
0022: Chloroform 
D023: Ortho-cresol 
W24: Meta-cresol 
DO25 Para-cresol 
DO26 Cresol 
PO12 Arsenic oxide 
PO15 Berylllurn 
P048: 2,4-Dinitrophenol 
P i  13: Thallium oxide 
P120 Vanadium oxide 
U002: 2-Proljanone 
U032: Chromic acid, H2Cro4 calcium salt 
U052: Cresylic acid 
UOW Methylene chloride 
U133 Hydrazine 
U1W Hydrogen fluoride 
UlW. Lead acetate 
U151: Mercury 
Ul54: Methyl alcohol 
U161: Methyl isobutyl ketone 
U209: l,l,l, Tetrachloroethane 
U211: Carbon tetrachloride 
U220: Toluene 
U226: l,l,l, Trichloroethane 
U239: Xylene mixed 

Matrix: 
This waste consists of heterogeneous debris. 

L-2 
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Mixed  Waste In tegra ted  Program Logic D i a g r a m  
Name: SRS Thirds Waste MWIR#: 919 Subelement: Treatment 
Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 

Blasting: chemical oxidation; chemical reduction; and 
dehydrationlevaporation technologies have been pre- 
viously used in indusby on similar waste types. 

Subsystems required 
Deactivation arealequipment 
Manual sorting system 
C02 blasting system 
Chemical oxidation system 
Acid addition system 
Chemical reduction system 
Dehydrationlevaporation system 

Expected h, produce a product that can be stabi- 
lized into a final waste form for disposal 

Projected performance 

- - .  0 - * * .  
0 -  - . .  a .  -. E l l  Many subsystems make the treatment of this waste Chemical deactivation: decontamination via C02 

stream lab& intensive. A pressurized spray within 
the presence of alpha contamination may cause 
safety concerns. 

naaded 

of organic contaminants (see 
organic contaminants in the characterization subele- 
ment beginning on page L-15). - 

An accurate COD analysis of the waste Is required 
to determine the reagents necessary to promote oxi- 
dation of the organics within the waste (see 
Chemical-Oxygen Demand analysls In the characteri- 
zation subelement beginning on page L-15). 

Concentration of metal salts. Metal salts, espe- 
cially silver salts. will react with the oxidizing agents 

.to form metal oxides which can interfere with the 
effectiveness of the treatment process (see concen- 
tration of metal salts in the characterization subele- 
ment beginning on page L-15). 

pH of the waste (see pH in the characterization 
subelement beginning on page L-15). 

The presence and concentration of organics withln 
the waste will be necessary to select the appropriate 
chemical oxidation treatment method (see organic 
contaminants In the characterization subelement 
beginning on page L-15). - 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-1), 

Sludge that requires stabilization (see sludge 
under secondary waste streams beginning on page 

Decontaminated metal debrls can be disposed of 
as a LLW (see metal debris disposal beginnlng on 
page N-1). 

L-10). 
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Mixed Waste in tegra ted  Program Logic  D iagram 
Name: SRS Thirds Waste MWIR#: 919 Subelement: Treatment 

- 

Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 

Many subsystems make the treatment of this waste 
stream labor intensive. A pressurized spray within 

Chemical deactivation; decontamination via piyeth- 
ylene-bead Masling; chemical oxidation; chemical 
reduction; and dehydrationlevaporation technologies 
have been prevlously used In indusby on slmllar 

Subsystems required 
DoacSvation aredequipment 
Manual sorting system 
Polyethylene-Bead MasUng system 
Chemical oxidation system 
Acid addition system 
Chemical reduction system 
Dehydratlonlevaporation system 

Expected to produce a product that can be stabl- 
llzed Into a final waste form for disposal 

Projected performance 

the presence of alpha contamination may cause 
safety concerns. 

Jnwtwaste stream chara c t e r i z w  in fOrInatiOQ 
naadad 

J!hmumm 
Concentration of organic contaminants (see 

organic contaminants in the characterization subele- 
ment beginning on page L-15). 

An accurate COD analysis of the waste Is required 
to determine the reagents necessary to promote 0x1- 
dation of the organics within the waste (see 
Chemlcal-Oxygen Demand analysis in the characterl- 
zation subelement beginning on page L-15). 

Concentration of metal salts. Metal salts, espe- 
cially silver salts, will react with the oxidizing agents 
to form metal oxldeswhich can interfere with the 
effectiveness of the keatment process (see concen- 
tration of metal salts In the characterization subele- 
ment beginning on page L-15). 

pH of the waste (see pH in the characterization 
subelement beginning on page L-15). 

The presence and concentration of organic within 
the waste will be necessary to select the appropriate 
chemical oxldation treatment method (sea organic 
contaminants In the characterization subelement 
beginning on page L-15). 

L-4 



M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: SRS Thirds Waste MWIR#: 919 
Matrix: Heteroaeneous Debris / 5400 

,Accepted by industry. The W E  has operated con- -I 
trolled air Incinerators In TAU and U W  service. 
Process may generate TRU wastes, therefore han- 
dling systems will need to be designed for such 
materlals 

Subsystems required 
Feed preparation shredder for sizing solids (as 
applicable) 
Feed examination system to remove glass and 
other melting materials 
Large offgas treatment system, Including acid gas 
scrubber, and particulate filters 
Ash handling system 
Metals treatment system (such as amalgamation, 
chemical reduction) 
Stabilization system for treatment residuals 

Subelement: Treatment 
Site: Savannah River - 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-l), 

Sludge that requires stabilization (see sludge 
under secondary waste streams beginning on page 
L-10). 

Decontaminated metal debris can be disposed of 
as a LLW (see metal debris disposal beginning on 
page N-1). 

,Normal implementation needs. Captured metals and 
treatment residue will require treatmenVstabllization 
prior to disposal. Controlled air inclneralion technolo- 
gy Is commercially available and is currently planned 
In the DOE system for usage on this waste type. 
The required subsystems are commercially available. 
The large number of subsystems required make this 
technology relatively complicated and labor Intenla, 
however the modular design of the incinerator and 
use of a wide varlely of secondary fuels lower opera- 
tlonal costs. 

naadad 
Charactedzation requirements may include the 

identification of volatile metals in the waste stream. 
(see volatile metals In the characterlzation subele- 
rnent beginnlng on page L-15). 
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Mixed Waste In tegra ted  Program Logic  Diagram 
Name: SRS Thirds Waste MWIRJI: 919 
Matrix: Heteroaeneous Debris / 5400 

Su belement : Treatment 
Site: Savannah River 

Projected performance 
Good organic destruction 
Reaction of waste materials with refractory materl- 
als may be a problem dependent on the waste 
stream feed characteristics, of most concern is the 
hydrofluoric acid due to lh corrosive nalure with 

cement is currently in wide use: long-term leaching 
performance is suspecc volume reduction is mod- 
erate; alternate stabilization techniques possible 
for better long-term performance 

empty containers disposal begihing on page N-i), 
Mercury offgas (see mercury offgas under sec- 

ondary waste slreams beginning on page L-13). . 

Accepted by indusby. The EPA has approved this 
technology as the BOAT for organics. as well as 
cyanide. The DOE Is operating a rotary Wln for 

Normal implementation needs. Captured metals and 
treabnent residue will require beatmenVstaMlization 
prior to disposal. The rotarv kiln indneration technol- 
ogy is commercially avallaie and currently used 
within the commercial sector. The technology is cur- 
rently in use within the DOE sector for non-cemented 
sludge wastes. The required subsystems, as 
dexribed above, are commercially available. The 
moving parts and large number of subsystems 
required make this technology relatively complicated 
and labor Intensive. 

m t  waste stremracterization information 
naaderi 

Characterization requirements may include the 
identification of volatile metals in this waste stream 
(see volatile metals in the characterization subele 
rnent beginning on page L-15). 

Corrosive tendency of waste materials on refracto- 
ry materials (The acid and salt content will be used to 
correlate the cormshrity of the waste material. !%e 

waste Inclneration, and planning other operations of 
this lype. 

Subsystems required 
Shreddinglsorting 
Large offgas treatment system, Including acid-gas 
scrubber, metal removal (capture) system, and 
partlcuiate Rlters 
Ash handling system 
Mercury treatment system (such as amalgamation 
for mercury) 
Stabilization system for treatment residuals 

Projected performance 
Good organic &sbucPon 
Rotating Win seals questionable for contamlnation 
conbol (Le.. reaction of waste materials with refrae 
tory materials must be addressed and, excursions 

ily of the waste material. See pH In the characteriza- 
tion subelement beginnlng on page M-12 and salt 
content in the characterization subelement beginning 
on page E l l ) .  - 

Bottom ash that requires stabilization (see bottom 
ash under secondary waste streams beginning on 
page L-10). 

Flyash that requires stabillzatlon (see flyash under 
secondary waste streams beginning on page L-10). 

Scrubber residue that requires stabilization (see 
scrubber resldue under secondary waste streams 
beginning on page L-IO). 

Offgas particulate filters that requires shredding 
followed by stabilization (see offgas particulate filters 
under secondary waste streams beginning on page 
L-IO). 

Empty containers can be diswsed of as LLW (see 
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Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: SRS Thirds Waste MWIR#: 919 
Matrix: Heteroaeneous Debris / 5400 

Subelement: Treatment 
Site: Savannah River 

pH In the characte&ation subelement beginning on 
page M-12 and salt content in the characterization 
subelement beginning on page E-1 1). 

’ 

- - .  - * e .  * -  - - e  1 -  mmm--mmmm _ _  
h - .  - -  * * *  

within the kiln may produce fugitive emissions vla 
the kiln seals) 
Post-treatment stabillzagon of ash residuals using 
cement Is currently in wide use; volume reduction 
is moderate; alternate stabilization techniques pos- 
sible for better long-term performance 

Accepted by industry. The EPA has approved this 
technology as the BOAT for nonwastewaters conta 
lng high levels of mercury. 

Subsystems requlred 

Normal implementation needs. Captured metals and 

Feed pretreatment shredder for sizing (as appllca- 
ble) 
Small offgas treatment system, including acld gas 
scrubber, metals scrubber, and particulate filters 
Secondary combustion system to ensure deshc-  
tlon of organics (or adsorbents) 
Carbon adsorption system to capture mercury in 
the offoas 
Ash handling system 
Metals treabnont system for treatment of scrubber 
(such as amalgamation, Mowdown or chemlcal 
reduction) 
Stabilization system for treatment reslduals 

Good organic destrucUon In secondary combustor 
Post-treabnont staMlizeUon of ash residues uslng 
cement Is currently In wide use 

Projected performance 

- 
Bottom ash that requires stabilization (see boltom 

ash under secondaty waste streams beginning on 
page L-10). 

Fiyash that requires stabilization (see flyash under 
secondary waste streams beglnnlng on page L-10). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beglnning on page L-IO). 

Offgas particulate filters that require shredding fol- 
lowed by stabilization (see offgas particulate filters 
under secondary waste streams beginning on page 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-1), 

Mercury offgas (see mercury offgas under sec- 
ondary waste streams beginning on page L-13). 

L-10). 

treatment residue will requlre treatmentlsfabiiization 
prior to disposal. Thls technology and Its subsys- 
tems are commercially available and are currently In 
use in the commercial sector. Although It has few 
moving parts, the large number of subsystems 
requlred make this technology relatively complicated 
and labor intensive. 

naadad 
Characterization requirements may include the 

identitication of volatile metals In thls waste stream 
(see volatile metals In the characterization subele 
ment beglnnlng on page L-15). 

Heat of combustion. 
Corrosive tendency of waste materials (The acid 

and salt content will be used to correlate the corrosiv- 
lty of the waste material. See pH in the characteriza- 
tion subelement beginning on page M-12 and salt 
content In the characterization subelement beglnnlng 
on page Ell). 
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Mixed Waste In tegra ted  Program l o g i c  Diagram 
Name: SRS Thirds Waste MWIRJC: 919 
Matrix: Heteroaeneous Debris / 5400 

Subelement: Treatment 
Site: Savannah River 

ash under secondary waste streams beginning on 
page L-10). 

Flyash that requires stabilization (see flyash under 
secondary waste streams beginning on page L-IO). 

Scrubber residue that requires stabilization (see 
scrubber residue under secondary waste streams 
beginning on page L-IO). 

Offgas particulate filters that require shredding fol- 
lowed by stabilization (see offgas particulate filters 
under secondary waste streams beginning on page 

Empty Containers can be disposed of as LLW (see 
empty containers disposal beginning on page N-I), 

Mercury offgas (see mercury offgas under sec- 
ondary waste streams beginning on page L-13). 

L-IO). 

Long-term leaching performance is suspect 
Volume reduction Is moderate s stabilization (see bottom 

SPC Is being developed by the DOE for usage with 
this type of waste stream at INEL. SPC has been 
demonstrated on ash. SPC is not compatible with . . 
waste streams containing high nitrates. 

Subsystems requirod 
Waste feed system 
ingredients feed system 
Shredder for combustibles and small metal piecos 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. . . 

Tho concentration of sodium, potassium, sulfates, 
nitrates, and chlorides (see concentration of soluble 
salt in the characterlzaSon subelement beginning on 

Projected performance 
Expected to produce a suitable flnal waste form for - 

A solidified waste form that requires RCRA U W  
disposal (but could also be classified as a RCRA 
alphacontaminated UW) (see solidified waste forms 
disposal beginning on page N-I). 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development risk. 

lnryctwaste stream chamcteriratbn informhx 

The concentration of sodium, potassium, sulfates, 
nitrates. and chlorides (see concentration of soluble 
salt in the characterization subelement beginning on 

CbC is in early stages for development by the DOE 
for usage on this type of waste streams. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for combustibles and small metal pieces 

Expected to produce a suitable final waste form for 
Projected performance 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: SRS Thirds Waste MWIRJC: 919 Subelement: Treatment 
Matrix: Heterogeneous Debris / 5400 Site: Savannah River 

that requires RCRA U W  
disposal (but could also be classified as a RCRA 
alphacontaminated LLW) (see solidified waste forms 
disposal beginning on page N-1). 
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Mixed Waste Integrated Program Logic  D iagram 
Name: SRS Thirds Waste MWIR#: 919 
Matrix: Heteroaeneous Debris / 5400 

. , . . . . . . . . 

Subelement: Treatment 
Site: Savannah River 

Radilogical Constituents: 
This waste may be classified as a waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may be classified as TRU waste, i f  the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminants: 
This waste is contaminated with toxic metals, including arsenic, beryllium, cadmium, chromium. lead, mercury, 
and silver. The following EPA-regulated wastes are suspected to be contained within the waste stream. 

P012: Arsenic oxide 
PO15 Beryllium 
P048: 2,4-Dinltrophenol 
P113: Thallium oxide 
P i 2 0  Vanadium oxide 
U002: 2-Propanone 
U032: Chromic acid, H2Cro4 calcium salt 
U052: Cresylic acid 
U080: Methylene chloride 
U133: Hydrazine 
UlW. Hydrogen fluoride 
U l U  Lead acetate 
U151: Mercury 
U151: Methyl alcohol 
U161: Methyl isobutyl ketone 
U209: l,l,l, Tetrachloroethane 
U211: Carbon tetrachloride 
U220: Toluene 
U28: l,l,l, Trlchioroethane 
U239: Xylene mixed 

Mahix: 
This waste consists of ash, sludge, scrubber residue. filters, mercury salts. 
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Mixed  Waste In tegra ted  Program Logic  D.iagram 
Name: SRS Thirds Waste MWIR#: 919 
Matrix: Heteroaeneous Debris / 5400 

Subelement: Treatment 
Site: Savannah River 

Polyethylene is belng developed by the DOE for 
usage on these types of waste streams. 

Low power requlrements. FQW subsystems are 
required and needed to make use of thls technology. 
Low development risk 

Subsystems required 
Waste feed system 
lngredlents feed system 
Shredder for particulate filters 

Expected to pass TCLP 

The concentration of soluble salt contained in the 
scrubber residues (sodium, potasslum, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt In the characterization subelement beglnnlng on 

waste streams oroducod 
A solidified waste form that requires RCRA U W  

disposal (but could also be classified as a RCRA 
alphacontamlnntod UW, or TRU waste) (SQQ solldi- 
fied waste forms disposal beginning on pago N-1). 

Low power requlrements. FQW subsystems are 

Projected performance 

SPC Is belng developed by the DOE for usage within 
these types of waste streams. SPC has been 
demonstrated on ash. SPC is not compatible with 
waste streams contalnlng high nlbates. 

Subsystems required 
Waste feed system 
Ingredients f e d  system 
Shredder for particulate filters 

Expected to pass TCLP 
Projected performance 

required and needed to make use oithis technology. 
Low development risk 

Jmm 
The concentration of soluble salt contalned in the 

scrubbor rQSldUQS (sodium, potasslum, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt in the characterization subelement beginning on 
page M-12). 

that requlree RCRA U W  
disposal (but could also be classified as a RCRA 
alphacontamlnated LLW, or TAU waste) (see solldi- 
fled waste forms disposal boglnning on page N-1). 
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Mixed Waste In tegra ted  Program Logic  D iagram 
Name: SRS Thirds Waste MWIR#: 919 Subelement: Treatment 
Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 

for usage on thesetypes of waste streams, 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

Projected performance 
Expected to pass TCLP 
Expected to produce a suitable final waste form for 
disposal 

required and needed to make use ofthis technology. 
Low development risk. 

naadad 
The concentration of soluble salt contalned in the 

scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt in the characterization subelement beginning on 
page M-12). 

Waste streams produced 
A solidified waste form that requires RCRA U W  

disposal (but could also be classified as a RCRA 
alphacontaminated U W ,  or TRU waste) (see solidi- 
fied waste forms disposal beginning on page N-1). 
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Mixed  Waste In tegra ted  Program L o g i c  D iagram 

Name: SRS Thirds Waste MWIR#: 919 
Matrix: Heteroaeneous Debris / 5400 

Subelement: Treatment 
Site: Savannah River 

Radilogical Constituents: 
This waste may be classified as waste containing 10-100 nCVg of alpha-emitting radionuclides. However the 
waste may be classified asTRU waste, if the radionuclides in the waste feed become concentrated within the 
products generated by the treatment process. 

Contaminants: 
This waste is contaminated with toxic metals. including arsenic, beryllium, cadmium, chromium. lead, mercury, 
and silver. The following EPA regulated wastes are suspected to be contained within the waste stream 

PO12 Arsenic oxide 
PO15 Beryllium 
PO48: 2,4-Dinitrophenol 
P113 Thallium oxide 
P120 Vanadium oxide 
U002: 2-Propanone 
U032: Chromic acid, H2CrM calcium salt 
U052: Cresylic acid 
U080: Melhylene chloride 
U133: Hydrazine 
U134: Hydrogen fluoride 
U14Q: Lead acetate 
U151:Mercury 
U1W Methyl alcohol 
U161: Methyl isobutyl ketone 
U209: l,l,l, Tetrachloroethane 
U211: Carbon tetrachloride 
U220: Toluene 
U226: l,l,l, Trichloroethane 
U239: Xylene mixed 

Matrix: 
This waste consists of an offoas stream. 
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Name: SRS Thirds Waste MWIR#: 919_ Subelement: Characterization 
Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 
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Mixed  Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: SRS Thirds Waste . MWIR#: 919 Subelement: Characterization 
Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 
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Name: SRS Thirds Waste MWIR#: 919 Subelement: Characterization 
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Mixed  Waste Integrated Program Logic  D iagram 
Name: SRS Thirds Waste MWIR#: 919 Subelement: Characterization 
Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 

I 

. 



I J 

Mixed Waste In tegra ted  Program L o g i c  D iagram 
Name: SRS Thirds Waste MWIR#: 919 Subelement: Characterization 
Matrix: Heteroaeneous Debris / 5400 Site: Savannah River 



M i x e d  W a s t e  I n t e g r a t e d .  
P r o g r a m  

L o g i c  D i a g r a m  

West Valley 
Pyridine/Cyanide Waste 
Treatment Technologies 



Mixed  Waste In tegra ted  Program Logic  D iagram 
Name: Pvridine/Cvanide Waste MWIR#: 1051 Subelement: Treatment 

1 Site: West Valley Matrix: Uncataa orized Aa ueous-Oraanic Liquids / 21 9( 

Radiologlcal Constituents: 
This waste Is classified as a Beta-Gamma emitter and as a contact-handled waste possessing 
alpha-emitting radionuclides. 

10 nCilg of 

Contaminants: 
This waste stream is contaminated with toxic heavy metals such as chromium and has (acidic) corrosivity and 
toxicity characteristics. The following EPA regulated wastes are suspected to be contained within the waste 
stream. 

D002: Unlisted hazardous waste characteristic of corroslUvity 
0007: Chromium 
Dol l :  Sliver 
DO36 Pyridine 

Matrix: 
This waste consists of uncategorized aqueous organic liquid. 
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M i x e d  W a s t e  I n t e g r a t e d  P r o g r a m  L o g i c  D i a g r a m  
Name: PvridineKvanide Waste MWIR#: 1051 Subelement: Treatment 
Matrix: Uncataaorized Aqueous-Oraanic Liquids / 21 90 Site: West Valley 



Mixed Waste I n t e g r a t e d  Program Logic  Diagram 
Name: PvridineCvanide Waste MWIR#: 1051 Subelement: Treatment 

An accurate COD analysis of the waste Is required 
to determine the reagents necessary to promote oxi- 
dation of the organics within the waste (see 
Chemical Oxygen Demand analysis in the characteri- 
zation subelement beginning on page M-12). 

Concentration of metal salts. Metal salts, espe- 
cially silver salts, will react with the oxidizing agents 
to form metal oxides which can interfere with the 
effectiveness of the treatment process (see concen- 
tration of metal salts in the characterization subele- 
ment of this section). 

pH of the waste and the presence and concenba- 
tion of cyanide within the waste will be necessary to 
select the appropriate oxidation treatment method 
(see pH of the waste and the presence and concen- 
tration of cyanide in the characterization subelement 
beginning on page M-12). 

Matrix: Uncataaorized Aqueous-Oraanic Liquids / 21 90 Site: West Valley 

Chemical reduction system 
Dohydratiordovaporation system 

Expected to produce a product that can be stabi- 
lized into a final waste form for disposal 

Projected performance 

Multiple treatment systems make this treatment 
chemical oxidationheduction via hydrogen paroxl 
hypochlorite, permanganate, or ozone: chemical 
reduction vla ferrous sulfate: and dehydrationlevapo- 
ration are ail standard chemical treabnent technolo- 
gies that have been used previously in Industry to 
treat similar types of waste. 

Subsystems required 
Acidic neutralization system 
Chemical oxidation system 
Chemical reduction system 
Dehydratiordevaporatlon system 

- 
cation (see slurrylsludge under secondary waste 
streams beginning on page M-g). 

Residual waste slurrylsludge that requires solidifi- 

. 

process labor intensive. Acid In the presence of an 
alphacontaminated waste may present safety con- 
cerns, Because of the small amount of waste, this 
waste stream may possibly be treated in the labora- 
tory. 

m t  waste stream c h a m a t i o n  information 
naadad 

An accurate COD analysis of the waste Is required 
to determine the reagents necessary to promote 0x1- 
dation of the organics within the waste (see 
Chemical Oxygen Demand analysis in the characteri- 
zation subelement beginning on page M-12). 

Concentration of metal salts. Metal salts, espe- 
M-4 
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Mixed W a s t e  I n t e g r a t e d  P r o g r a m  Logic  D iagram 
Name: Pvridine/Cvanide Waste MWJR#: 1051 Subelement: Treatment 
Matrix: Uncataaorized Aqueous-Oraanic Liquids / 21 90 Site: West Valley 

effectiveness of the treatment process (see concen- 
tration of metal salts in the characterization subele- 
ment beginning on page M-12). 

pH of the waste and the presence and concentra- 
tion of cyanlde within the waste will be necessary to 
select the appropriate oxidation treatment method 
(see pH of the waste and the presence and concen- 
tration of cyanide In the characterization subelement 
of this section). - 
cation (see siurry/sludge under secondary waste 
streams beginning on page M-9). 

Residual waste slurrylsludge that requires solidifl- 

Expected to produce a product that can be stabl- 
lized into a final waste form for disposal 

Deactivationlneutralization via caustics and acids; Multiple treatment systems make this treatment 

&on are ail standard chemical t reakn t  technob- 
gles that have been used previously in Industry to 
treat similar types of waste. The EPA has approved 
Mologlcal treatment or wet-alr oxidation, followed by 
carbon adsorption as the BDAT for wastewaters con- 
talning the organlc constituent, pyridine. 

Subsystems required 
Electrolytic or a wet alr oxidation system 
Caustic andlor acidic neutralization system 
Chemical oxldation system 
Chemical reduclion system 
DehydratiorVevaporation system 

ProJecled performance 
Expected to produce a product that can be stabl- 
lized into a final waste form for disposal 

process labor intensive. Acid In the presence of an 
alphacontaminated waste may present safety con- 
cerns. 

naadad 
An accurate COD analysis of the waste Is required 

to determine the reagents necessary to promote oxi- 
dation of the organlcs within the waste (see 
Chemlcal Oxygen Demand analysts in the characterl- 
zation subelement beginning on page M-12). 

Concentration of metal salts. Metal salts, espe- 
cially silver salts, will react with the oxidizing agents 
to form metal oxides which can interfere with the 
effectiveness of the treatment process (see concen- 
tration of metal salts In the characterization subele- 
ment beginning on page M-12). 

pH of the waste and the presence and concentra- 
tion of cyanide within the waste will be necessary to 
select the appmpriale oxldation treatment method 
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Mixed  Waste in tegra ted  Program Logic  D iagram 
Name: PyridineCvanide Waste MWIR#: 1051 Subelement: Treatment 

Site: West Valley 

beglnning on page M-12). - 
Residual waste slurry/sludge that requires solidifi- 

cation (see slurry/sludge under secondary waste 
streams beginning on page M-9). 

Bench scale teshg of similar unlts completed. 

Subsystems requlred 
Waste feed system 
Offgas collectionltreabnent system, including off- 
gas scrubber and particulate filters 

Highest temperature range, good organic desbuc- 

Very high power requirements. This technology is far 
from commerclai availability, but should be proven in 
3-5 years. Unit operational costs are high but life 
cycle costs are low due to volume reduction effects 
on disposal costs. Minimal feed system requlre- 
ments make this technology slmple and non-labor 
intensive. Highest development risk of all of the ther- 

Projected performance mal technologies. 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Pvridine/Cvanide Waste MWIR#: 1051 Subelement: Treatment 
Matrix: Uncataaorized Aqueous-Oraanic Liquids / 21 94 Site: West Valley m m M a  - - ... a -  - 

tion with no pretreatment 
Maximum volume reduction 

Accepted by industry. Normal imolementation needs. Controlled alr inciner- 

Subsystems requlred 
Feed preparation (If applicable) 
Large offgas treatment system, Including offgas 
scrubber, metal removal system, and particulate CI- 
ters 
Ash handling system 
Stabilization system for treatment residuals 

Projected performance 
Good organic destruction (including cyanldes) 
Post-treatment stabilization of ash residuals using 
cement Is currently widely used; long-term leaching 
performance is suspect; volume reduction is mod. 
erate; alternate stabilization technlques are avail- 
able for better long-term stabilization 

n€?x!Q$ 
waste stream in this technology. 

No specific characterization requirements for this - 
Slag may be disposed of as a RCRA LLW (but 

could also be classified as a RCRA alpha-contaml- 
nated LLW, or TRU waste) (see slag disposal begin- 
nlng on page N-1). 

Scrubber residue that requlres stabilization (see 
scrubber residue under secondary waste streams 
beglnning on page M-9). 

Olfgas particulate filters that require stabilization 
(see offgas parSculale fillers under secondary waste 
streams beglnnlng on page M-9). 

Empty containers can be disposed of as U W  (see 
empty containers disposal beginning on page N-1). 

aHon techiology Is commerclally available and Is cur- 
rently planned to be utilized withln the DOE system 
for thls waste type. The required subsystems as 
described above are commercially available. The 
large number of subsystems required make thls lech- 
nology relatively complicated and labor Intensive, 
however the modular deslgn of the incinerator and 
use of a wide variety of secondary fuels lower opera- 
tional costs. 

lK2QdSd 

waste stream in thls technology. 
No specific characterization requlrements for thls - 
Bottom ash that requlres stablilzation (see bottom 

ash under secondary waste streams beglnning on 
page M-9). 

Fiyash that requlres stabilization (see flyash under 
secondary waste streams beglnnlng on page M-9). 

Scrubber resldue that requires stablllration (see 
scrubber resldue under secondary waste streams 
beginning on page M-9). 
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Mixed  Waste I n t e g r a t e d  Program Logic  D iagram 
Name: PvridineCva nide Waste MW!R#: 1051 Subelement: Treatment 
Matrix: Yncataaorized Aqueous-Organic Liquids / 21 90 Site: West Valley 

Offgas particulate filters that require stabilizatlon 
(see offgas particulate filters under secondary waste 
streams beginning on page M-9). 

Empty containers can be disposed of as U W  (see 
empty contalnors disposal beginning on page N-1). 
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Mixed Waste In tegra ted  Program Logic  D i a g r a m  
Name: Pvridine/Cvanide Waste MWIR#: 1051 Subelement: Treatment 
Matrix: Uncataaorized Aqueous-Oraanic Liquids / 21 90 Site: West Valley 

Radiological Conslituents: 
Thiswaste may be classified as a Beta-Gamma emitter and as a contact-handled waste possessing c I O  nCVg 
of alpha-emitting radionuclides. 

Conlaminants: 
This waste stream is contaminated wlth toxic heavy metals such as chromium and silver. 

Matrix: 
This waste conslsts of sludges, resldue, ash, particulate filters, and activated carbon material. 
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Mixed Waste in tegra ted  Program L o g i c  Diagram 
Name: PvridineCvanide Waste ~ w ~ w # :  1051 Subelement: Treatment 
Matrix: Uncataaorized Aqueous-Oraanic Liquids / 21 90 Site: West Valley 

Polyethylene is being developed by the DOE for 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

scrubber residues (sodium, potassium, sulfates, 
nitrates, and chlorides) (see concentration of soluble 
salt In the characterization subelement beginning on - 

A solidified waste form that requires RCRA LLW 
disposal (but could also be classified as a RCRA 
alphaantaminated U W  waste) (see solidified 
waste forms disposal beginning on page N-1). 

SPC Is being developed by the DOE for usage within 
these types of waste streams. SPC has been 
demonstrated on ash. SPC is not compatible with 
waste streams that contain high nibates. 

Subsystems required 
Waste feed system 
Ingredients feed system 
Shredder for particulate filters 

The concentration of soluble salt contained in the 

waste streams Droduced 

disposal (but could also be classified as a RCRA 
alpha-contadnated LLW waste) (see solidified 

A solidified waste form that requires RCRA LLW 

C W  is in early stages for development by the DOE 
for usage within these types of waste streams. 

. Ingredients feed system 
-\ 5 Shredder for particulate filters 

Low power requirements. Few subsystems are 
required and needed to make use of this technology. 
Low development dsk 

The concentration of soluble salt contained In the 
scrubber residues (sodium, potassium, sulfates, 
nitrates, and chiorldes) (see soluble sal! in the char- 
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Mixed Waste In tegra ted  Program L o g i c  D i a g r a m  
Name: Disposal 
Matrix: 

No science or technology requirements 
need to be resolved to dispose of wastes 
at DOE low-level waste disposal facilities. 

DOE low-level waste disposal facilities 
dispose of low-level radioactive wastes. 
DOE Orders define and govern disposal 
of these wastes and establish standards 
for allowable isotopes and thelr respective 
levels of radioactivity. Although the DOE 
generally defines low-level waste as that 
waste which contalns radionuclidesln 
concentrations - 10 nCVg, the DOE'S 
definition of low-leva1 waste is faciiity-spe- 
cific. This definition is derived from infor- 
mation gathered in a DOE Slto's 
'Performance Assessment: The 
Performance Assessment ldontifies the 
types of wastes to bo disposed and the 
waste containment characteristics of the 
selected disposal facility. 

COMMERCIAL RCRA LOW-LEVEL 
WASTE DISPOSAL FACILITY 

Commercial RCRA low-level waste dis- 
posal facllldes dispose of lowlevel mlxed 
wasto (low-level radioactivo waste con 
blned with RCRA hazardous wastas). In 
addition to obtaining iicensoslperrnits 
from the NRC (or an NRCauthotized 
state agency) for disposal of lowlevel 
tadloactive wastes, thew facilities are 
required to obtain RCRA hazardous waste 
disposal permits from the EPA (or autho- 
rized state agencies) to comply with the 
regulatlons of 40 CFR Parts 261465, gov- 
erning the land disposal of hazardous 

No sclonco or tochnology roqul 
need to be resolved to dispose 



Mixed Waste In tegra ted  Program Logic  Diagram 
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Matrix: All 

DOE RCRA LOW-LEVEL WASTE DIS- 
POSAL FAClLlpl 

DOE RCRA low-level waste dlsposal facil- 
ities could be used to dispose of low-level 
mixed waste (low-level radioactive wastes 
combined with RCRA hazardous wastes). 
DOE Orders deCno and govern disposal 
of these wastes and establish standards 
for allowable Isotopes and their respective 
levels of radioactivity. Although the DOE 
gonorally defines low-level waste as that 
waste which contains radionuclides In 
concentrations s - 10 nCVg, the DOE'S 
definition of low-level waste Is facility-spo- 
cific. Thls definition Is derived from lnfor- 
mation gathered In a DOE Site's 
'Performance Assessment: The 
Performance Assessment identifies the 
typos of wastes to be disposed and the 
waste containment characteristics of the 
selected disposal facility. These facllitios 
would be required to obtaln RCRA haz- 
ardous waste disposal permits from the 
EPA (or authorized state agencles) to 
comply with the regulatfons of 40 CFR 
Parts 261-265. governing the land dispos- 
al of hazardous wastes. 
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DOE RCRA alphacontaminated low.levo1 
waste disposal facilities would accept and 
dispose of alpha-contaminated low-level 
mixed wastes (reclassified low-lovel 
radioactive wastes combined with RCRA 
hazardous wastes). These disposal facili- 
tieswould be specifically constructed to 
dispose of wasto that is contaminalod with 
alpha-emitting transuranic radionuclides 
having half-lives greator than 20 years 
and concentrations in the range of - 10- 
100 nCVg. In addition to complying with 
DOE Orders, these facilities are required 
to obtain RCRA hazardous waste disposal 
permits from the EPA (or EPA-authorizod 
stato agencies) to comply with tho regula- 
tions of 40 CFR Parts 261-265, governing 
the land disposal of hazardous wastos. 

disposal technology design criteria, in the 
form of approved hazardous wasle dis- 
posal fadlity construction criteria and DOE 
lowlevel waste disposal critoria, already 

GEOLOGIC REPOSITORY 

Geologic reposltorles are facilities that 
could disposo of TRU mixed-wastes 
(transuranic wastes comblnod with RCRA 
hazardous wastos). Those repositorios 
aro consbucted in geologic formations 
deep underground. The DOE'S Waste 
Isolation Pilot Project (WIPP) Is such a 

posal of the bensuranic component of 
these wastes. EPA regulations found at 
40 CFR Parts 261-265 govern disposal of 
tho RCRA-regulated hazardous campo- 
nent of these wastes, thus a disposal per- 
mit horn the EPA (or EPA-authorized state 
agency) would be required. 
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Radionuclide 
Americium 
Barium 133 
Cobalt 60 
Cesium 137 
Curium 244 
Lead 210 
Potassium 40 
Plutonium 
Plutonium 239 
Plutonium 
Plutonium 
Plutonium 
Radium 228 
Strontium 90 
Thorium 230 
Uranium 
U rani um 
Uranium 234 . 
Uranium 238 
Yttrium 90 
* averaged over entire load of waste. 

Table 1. 
SAMPLING OF RADIONUCLIDES FROM 

Chemical and/or Physical Form 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 

. Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 
Volumetric bulky materials 

Maximum Average Concentration* 
0.23 nCi/g 
4.0 nCi/g 
0.36 nCVg 
0.56 nCi/g 
10 nCi/g 
230 nCi/g 
10 nCi/g 
8.2 nCi/g 
9.9 nCi/g 
10 nCi/g 
350 nCi/g 
10 nCi/g 
1.8 nCi/g 
20 nCi/g 
15 nCi/g 
18 nCi/g 
110 nCi/g 
37 nCi/g 
28 nCi/g 
20 nCi/g 
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