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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:

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.

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

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.
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Mixed Waste Integrated Program Logic Diagram

Name: Salt Sludge, Chloride MWIR#: FM-W249
Matrix: Chloride Salts / 3151

Waste Stream

Peas

i e wasls sy ay It Geiéte Hoabmint fochnolagy o
orldes;SVJtr'g;c%tl inay nok he B treaiment bigeau
i

]’.

Subelement: Treatment
Site: Fernald

Treatability Group

Radiological Contaminants;

This waste is classifled as a Bata-Gamma emitter and as a contact-handled waste with < 10 nClg of alpha-emit-
ting radlonuclides.

MLLW-CH
U-(unspaclfied)
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
stroam:

DO07: Chromium

]
Matrix: .
This waste matrix is a chloride salt sludga.




Mixed Waste Integrated Program Logic Diagram

Name: Sali Sludge, Chioride MWIR#: FM-W249

Matrix: Chloride Salts / 3151

Site: Fernald

Science and Technology

Alternative/Technology Needs

Treatabllity studles are being performed on a similar =3
type of wasts type. Dsmonstration of the tachnolo-
gy's applicability to this waste stream will be
requirad.

Subsystems required
Waste foed system
Glass additive feed system
Molten glass handling system
Offgas collaction/treatment system, including
scrubber and particulate filters

Projacted performance
Nead to tightly control melt chemlstry complicates
operation
Addition of glass formers to malntain viscosity lim-
its otherwise excellent volume raduction
Highly stable glass final waste form

Subelement: Treaiment

Implementation Analysis

s I-Hioh power requirements. This technology will be
commaercially available for waste applications within 2
yoars, and is currently in use for highly spacialized
applications in the DOE system. Unit operational
costs and life cycla costs fall in the mid range of this
group of technologies. The large numbers of subsys-
tems required and need to carefully contro! melt
chemistry make this technology relatively complicat-
ed and labor-intensive. The effect of the chloride
salts prasent in this waste stream must be investigat-
od for this tachnology. There is a medium develop-
ment risk, when compared to the other thermal tech-
nologles.

Input Waste Stroam Characterization Information
Needed

Characterization requirements will include
estimates of chloride and chromium content and the
composition/concentration of salts present in this
wastoe stroam (see concentration of sodium, potassi-

um, sulfates, nitrates, chlorides, and chramlum in the
characterization subelement beglnning on page A-5).

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

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

Offgas particulate filters that raquire stabi-
lizatlon (see offgas particulata filters under secondary
waste streams beginning on page A-6).

Empty contalners can be disposed of as
LLW (see empty contalners disposal options begin-
ning on page N-1).

A3



Mixed Waste Integrated Program Logic Diagram

Name:
Matrix:

Alternative/Technology

Salt Sludge, Chloride
Chloride Salts / 3151

ChC is In early stages for davelopment by the DOE ——3m-:

for usage on this type of waste streams.

Subsystems required
Waste feed system
Ingredlents feed system
Shredder for combustiblas and small metal pleces

Projected performance
Expected to produce a sultable final waste form for
disposal

»Polyethylene Is belng devalopad by the DOE for =~

usago on thase types of waste streams,
Polyethylene has been demonstrated on scrubber
residues.

Subsystems required
Wasta foed system
Ingredients feed system
Shredder for particulate filters

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

SPC is being developed by the DOE for usage within =

this type of waste streams at INEL. SPC has besn
demonstrated on ash. SPC Is not compatible with
waste streams contalning high concentrations of
nitrates.

Subsystems required
Waste feed system

MWIR#: EM-W249

Subelement: Treatment
Site: Fernald

Science and Technology
Needs-

Implementation Analysis

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

c ol

The concentration 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).

Waste Streams Produced

A solidified waste form that requires LLW disposal
(soo solid waste forms disposal options beginning on
page N-1).

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

Input Waste Straam Characterization Information
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).

Waste Streams Produced

A solidified waste form that requires LLW disposal
(see solid waste forms disposal options beginning on
page N-1).

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

Input Waste Stream Charactarization Information

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

A4



Mixed Waste Integrated Program Logic Diagram

Name: Salt Sludge. Chloride MWIR#: FM-W249 Subelement: Treatment
Matrix: Chloride Salts / 3151 ' Site: Fernald

Science and Technology

Alternative/Technology Needs

Implementation Analysis

Ingredients foed system

potassium, sulfates, nitrates, and chlorides in the
Shredder for combustibles and small meta! plecas

characterization subslement beginning on page A-6).

Projected performance

Expectod to produce a suitabla final waste form for

Waste Stroams Produced
A solidified waste form that requires LLW disposal
disposal

(soo solid waste forms disposal options beginning on
page N-1).

A-5

oo
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Mixed Waste Integrated Program Logic Diagram

Name: Salt Sludge, Chloride MWIR#: FM-W249 Subelement: Treatment
Matrix: Chloride Salts / 3151 Site: Fernald

Secondary Waste Stream Treatability Group

Radiological Constituents:

This waste Is classified as a Beta-Gamma emitter and as a contact-handled wasts with < 10 nCi/g of alpha-emit-
fing radionuclides.

Contaminants:
This waste stream is contaminated with the toxic heavy metal, chromium,

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

A6
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Mixed Waste Integrated Program

Logic Diagram

Name: Salt Sludge, Chloride MWIR#: EM-W249 Subelement: Characterization
Matrix: Chloride Salts / 3151 Site:

Problem Area Alternative/Technology

ICP-AES (continued)

Inductively-Coupled Plasma Mass
Spectrometry (ICP-MS)

=»-None with proper sample preparation,  ~—»

Fernald

Science and Technology Implementation Analysis

Needs

Aqueous or solid samples may be ana-
lyzed. Solids require suspension of ana-
lytes of Interest using techniques such as
lasar ablation, .

‘A9
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Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment
Matrix: Pond Sludges / 3122 Site: Hanford

Waste Stream

Treatability Group

Radiological Constituents:
This waste Is classifled as contact-handled with 10 - 100 nCl/g of alpha contamindtion.

Contaminants:

This waste stream is suspected to be contaminated with halogenated and non-halogenated solvents, Cyanides,
ignitable solids, and toxic heavy metals including: chromium. The following EPA regulated wastes are suspact-
ed to ba contained within the waste stream:

D001: Unlisted hazardous waste characteristic of ignitability
P029: Copper cyanide

P030: Cyanide (soluble salts)

P098: Potassium cyanide

P106: Sodium cyanide

P120: Vanadium oxide

U128: Formic acid

Matrix:
This waste consists of pond sludges.

B8-2



Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste

Matrix: Pond Sludges / 3122

Alternative/Technology

~3- Accopted by Industry.

MWIR#: 986

This technology has been approved by EPA as the-
BDAT for organics, as wall as cyanide. The DOE
oparates a rotary kiln for treatment of liquid LLW.

Subsystems required
Fead protreatment crusher, shredder, or slurry sys-
tam (as needed based on physical characterlstics)
Sacondary combustion chamber
Large offgas treatment system, Including off gas
scrubber, and particulate filters
Ash handling system
Stabllization system for treatment residuals

Projected performance
Goced organic and cyanide destruction
Rotating kiln seals are questionable for performing
contamination contro}
Post-treatment stabilization of ash reslduals using
comont Is currently In wide use
Long-term leaching performance is suspect
Volume reduction s moderate
Alternate stabllization techniques are available for
better long-term performance

Subelement: Treatment
Site: Hanford

Science and Technology
Needs

Implementation Analysis

= Normal implementation needs. Treatmant residue
will require treatment/stabilization prior to disposal,
The rotary kiln incineration tachnology is commercial-
ly available and currently used within the commercial
sactor. The technology is currantly in use within the
DOE sector for non-cementad sludge wastes. The
required subsystems as describad above are current-
ly commerclally 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 imple-
mentation, ’

Input waste stream characterization information
noeded

Characterization requirements may Include the
identification of volatile metals in the waste stream

(see volatile metals in the characterization subele-
ment beginning on page B-11).

Bottom ash that requires stabilization (see bottom
ash under secondary waste streams beginning on
page B-8).
Flyash that requires stabilization (see flyash under
B-3




Mixed Waste Integrated Program Logic Diagram

Subelement: Treatment
Site: Hanford

Name: 183-H Solar Basin Waste

Matrix: Pond Sludges / 3122

Alternative/Technology

Accapted by industry.

MWIR#: 986

Science and Technology

This technology has baen approved by EPA as the
BDAT for organics, as wall as cyanide. Slagging
kilns are more widely used in Europe than the US,

Subsystems required
Fead pretreatment crusher, shredder, or slurry
system (as needed based on physical characteris-
tics)
Sacondary combustion chamber
Large offgas treatment system, including offgas
scrubber, and particulate filters
Glass additive foed system
Moltan 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

Implementation Analysis

secondary waste streams beginning on page B-8).
Scrubber residue that requires stabilization (see
scrubber residue under sacondary wasts streams
beginning on page B-8).

Emply contalners can be disposed of as LLW (see
:lmpty containers disposal options beginning on page

-1).

Offgas particulate filters that require stabilization
(soo offgas particulate filters under secondary waste
streams beginning on page B-8).

=3~ Normal implementation needs. Slagging kiln inciner-
ation tachnology is commercially available. The
required subsystems, as described above are cur-
rently commaerclally avallable. The moving parts and
the large number of subsystems required, make this
technology relatively complicated and labor intensive.

|nput waste stream characterization [nformeti
peeded

Characterization requirements may include the- .
Identification of volatile metals in the waste stream.
{see volatile metals in the characterization subsle-
ment beginning on page B-11).

Waste sireams produced

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 B-8).

Scrubber residue that requires stabilization (see
scrubber residue under secondary waste streams
beginning on page B-8).

Offgas particulats filters that require stabilization
{soo offgas particulate filters under sacondary waste
streams beginning on page B-8).

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



Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment
Matrix: Pond Sludges / 3122 Site: Hanford

Alternative/Technology Science and Technology

Needs Implementation Analysis

DOE has developed vitrification for HLW applica- ej: olo amonst ‘—3»-High power requirements. This technology will be
tions. Damonstration on LLW sludges is in progress. J commorcially 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 fall in the mid-range of this
group of tachnologles. The large number of subsys-

Subsystems required
Waste feed pretreatment crusher, shradder or slur-
ry system to reduce waste size {as appropriate)

Waste foed system toms required and the need to carefully control melt
Glass additive feed system chemistry make this technology ralatively complicat-
Molten glass handling system ed and labor-intansive. The physical characteristics
Secondary combustion chamber of this waste stream are a good match for this tach-

Small offgas treatment system, including acld gas
scrubber, metal recovery system, and particulate
filter

nology. This technology has a medium development
risk compared to the other thermal technologies.

Input waste stream characterization information
needed

Characterization requirements include the identifi-
cation of volatile metals and vitrification qualities due
to salt content of this waste stream. Salts may
include NaCl, KC|, along with sulfates, nitrates, and
some fluorides (see volatile metals and salt content

in the characterization subelement baginning on
page B-11).

Projected performance
Good organic destruction requires reduction pre-
treatment or extended periods in the melt
Nead to tightly control melt chemlstry which can
complicate the oparation
Offgas system fiyash can be procassed through
the melter '
Addition of glass formers necessary to maintain
dasired viscosily limits volume raduction
Glass final wasté form possesses good leaching
resistance. Stabilized glass can be disposed of as a RCRA
LLW (but could also be classifiad as a RCRA alpha-
contaminated LLW, or TRU waste) (ses stabillzed
glass disposal options beginning on page N-1).

Scrubber residue that requires stabilization (see
scrubber residue under secondary waste streams
beginning on page B-8).

Offgas particulate filters that require stabilization
(seo offgas particulate filters under secondary waste
streams beginning on page B-8).

Emply contalners can be disposed of as LLW (see
emply containers disposal options baginning on page
N-1).

3| arge scale proof-of-principle pilot batch unit has  s=e—Ju
boen demonstrated. Upgrades to the pilot plant to
implement a continuous waste fead system and melt
removal system Is currently In the design phass.

Very high power requirements, This technology Is
the furthest from commerclal avallability, but should
be proven In 3-5 years, Unit operational costs are
comparable to a joule melter. Minimal feed pretreat-
ment requirements make this technology simple and

Subsystems required non-labor intensive. This system is suited to process
Wasto foed system (with size reduction for over- this waste stream without pretreatment. This has the
sized containers) highest development risk of all of the thermal tach-

B-5




Mixed Waste Integrated Program Logic Diagram
MWIR#: 986

18
Pond Sl

Name: lar B

Matrix:

AlternativelTechndlogy
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PR

st s g e sy
PN A A Wy

Mtcrowav M :
A process; matusas’mfcrowava bnergy-fa solidiyy
wastay iithin-the metal contalner aliher in a batch
ar vontiniolis Joed fode; Hjmetemparature melt ¢
Sneurs At baiwaen: 1800% . 2800 F, tosultingyliyat :
glaz;syonmnoliﬁﬁc Wasts. matetiel, -Dus fo et
paratﬁres cishtedn this probess. cémln etale i
i) arsoile, mereury, selenlimpcadintum, <

‘and lead) way volat{ize:Thoss volatiized motals
meed 1o bé vonddased piior'to, being adbalned v
a partj lafe amoval-davices ©

«,g@

Ema valume redictin nsth ghihtspmcesa 3
y\be ds h{gb a& 60 to 80%.. Malgrialsiwould:
requlm d:ying ar tothis raatmant: Stabilization §
dditivas may téqmred to creaw a ﬁ“nal Wasta
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3122

Glass additive feed system (as needed)
Molten materlal handling system
Secondary combustion chamber
Offgas treatment system, including acid gas scrub-
ber and particulate filters

Projected performance
Highaest temperature range, good organic destruc-
tion with no pretreatment
Slag and metal final waste forms are leach resis-
tant
Offgas system particulats filters and fiyash can be
procassed through the furnace

~=3A large scale non-radioactive pilot plant has been —b'Study of “;Sdten al conbelner\melt and ccrmslomrmb——»Very high power raquirements, This technology is

operated.

Subsystems required
Waste feed systoem
Molten-matarial handling system (as appticable)
Sacondary combustion chamber
Stabllization additive feed system (as needed)

Projected performance
High-temperature range with good organic destruc-
tion
Highly stable glass waste form
Reduced handling requirements and genaration of
secondary wastes through in-drum processing

Subelement: Treatment
Site: Hanford

Science and Technology
Needs

lams fetuirsd, “Téekhlagy fust bs defmibhstrated to
‘assess its applicablilty & fo.this Waste alream. lncludingi
Hid pparation,of he faquired'subsysterng; T < i
Oemnstraﬁon afyvitiification capabilities 16 raqulred, ¢
andtie 1danuﬁca jor.of.ths patential fof axcesslve

NG ik amlssions genemnon Y needer}' v y

Implementation Analysis

nologles. The high salt content of the waste may dic-
tate the need for glass formers. NOx emisslons may
require additional contrals.

Input waste straam characterization information
needed

Characterization requlrements may include the
identification of volatile metals within the waste

stream (soe volatile metals in the characterization
subelement beginning on page B-11).

aste stre

Slag may be dlsposed 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).

Scrubber residue that requires stabilization (see
scrubber resldue under secondary waste streams
beginning on page B-8).

Offgas particulate filters that require stabilization
(see offgas particulate fillers under secondary waste
streams baginning on page B-8).

not yet commerclally available, but should be proven
In 2 - 4 years, Unit operational costs are high due to
low throughput comparable 1o a joule melter ora
plasma arc furnace. Minimal subsystem require-
ments make this technology extremely simple and
non-labor intensive. This technology has a medium
development risk of all of the thermal technologies.

Characterization requirements may include the
Identification of volatile metals in the waste stream.
(seo volatile metals in the characterization subele-
ment beginning on page B-11).

Corroslve nature of ash during micro-waving (see
salt content in the characterization subelement begin-
ning on page B-11).

Waste streams produced
Slag may be disposed of as a RCRA LLW (but
could also be classified as a RCRA alpha-contami-
B-6



Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment
Matrix: Pond Sludges / 3122 Site: Hanford

Science and Technology

Alternative/Technology Needs

Implementation Analysis

nated LLW, or TRU waste) (see slag disposal
options beginning on page N-1).

Scrubber residue that requires stabilization (see
scrubber resldue under secondary waste streams
beginning on page B-8).

Offgas particulate filters that require stabilization
(see offgas particulate filters under secondary waste
streams beginning on page B-8).

B-7




Mixed Waste Integrated Program Logic Diagram

183-H Solar Basin Waste
Pond Sludges / 3122

Secondary Waste Stream

Name:
Matrix:

MWIR#: 986

Subelement: Treatment
Site: Hanford

- Treatability Group

Radiological Constituents:
This waste may be classlfied as a waste contalning 10-100 nCl/g of alpha-emitting radionuclides. However the
waste may possibly 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 heavy metals including chromium. The following EPA-regulated
wastes are suspected to be contained within the waste stream:

P029: Copper cyanide

P030: Cyanida (soluble salts)
P098: Potassium cyanide
P106: Sodium cyanide

P120: Vanadium oxide
U123: Formic actd

Matrix:
This waste consists of filters, ash, and residuss.

B-8

e v,



Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment
Matrix: Pond Sludges / 3122 Site: Hanford

Science and Technology

Alternative/Technology -Needs

Implementation Analysis

Polyathylene is being davelopad by DOE for use in  —jm Low power requiraments. Few subsystems are

similar types of waste streams. Polyathylene has required and needed to make use of this technology.
been demonstrated on scrubber residues, Low development risk.
Subsystems required lnput waste stream characterization information
Wasto faed systam needed
Ingredients fead system The concantration of soluble salt contained In the
Shredder for particulate filters scrubber residues (sodium, potassium, sulfatas,
nitrates, and chlorides) (see concentration of solubla
Projected performance saltin the characterization subalement beginning on
Expected to pass TCLP page M-12).
Expectad to be a suitable final waste form for dis-
posal

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).

—3=-SPC Is belng developad by DOE for use in these ——Ta
types of waste streams. SPC has been demonstrat-
ed on ash, SPC Is not compatible with wastes con-
taining a high nitrate loading.

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

Input waste stream characterization Information
neaeded

Subsystems required

Waste feed system The concentration of soluble salt contained in the

Ingredients feed system scrubber residues (sodium, potassium, sulfates,

Shredder for particulate filters nitrates, and chlorides) (see concentration of soluble
salt in the characterization subslement beginning on

Projected performance page M-12).

Expacted to pass TCLP

Expacted to be a sultable final waste form for dis-

posal A solidified waste form that requires RCRA LLW

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

B-9




Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Treatment
Matrix: Pond Sludges / 3122 Site: Hanford

Science and Technology

Alternative/Technology Implementation Analysis

Needs

CBC is in early stages for development by DOE for ~pw
use In these typas of waste streams.

Low power requiraments, Few subsystems are
required and neaded to make use of this technology.

Low development risk.
Subsystems required
Waste foed system Input waste stream characterization information
Ingredients feed system neadad
Shredder for particulate filters The concentration of soluble salt contained in the
scrubber residues (sodium, potassium, sulfates,
Projected performance nitrates, and chlorides) (see concentration of soluble
Expected to pass TCLP saltin the characterization subelement beginning on
Expected to be a sultable final waste form for dis- page M-12). :
posal. :

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 baginning on page N-1).

B-10



Mixed Waste Integrated
Program
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Hanford
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Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986  Subelement: Characterization
Matrix: Pond Sludges / 3122 Site: Hanford

Problem Area Alternative/Technology Science and Technology Implementation Analysis

Needs

Inductively-Coupled Plasma Spectroscopy
Atomic Emission Spectrometry (ICP-AES)
{continued)

Alternative/Technology — eese——
Inductively-Coupled Plasma Mass
Spectrometry (ICP-MS)

~3»~None with proper sample preparation, e
Aqueous or solld samples may be ana-
lyzed. Solids require suspension of ana-
lytes of interest using techniques such as
laser ablation,

B-13




Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Characterization
Matrix: Pond Sludges / 3122 Site: Hanford
. Science and Technology
Problem Area Alternative/Technology Needs Implementation Analysis
ksl mayinelide:NaCl: Altornative/Technology — =—essa—eeiim-Atco gt pples MUBLbe Galvortad:to:~None, with proper sample preparation. ——-Mathia
Atomic Absorption, Direct Aspiration E This Is a well-developed technology.
Alternative/Technology None, with proper sample preparation, =e——Jpm]
lon Chromatography ((C)
Alternative/Technology ————-> ‘=J-None, with proper sample preparation. ==y
Inductively-Coupled Plasma Spactroscopy ] This Is & well-developed tachnology.

Atomic Emission Spectrometry (ICP-AES)
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Mixed Waste Integrated Program Logic Diagram

Name: 183-H Solar Basin Waste MWIR#: 986 Subelement: Characterization
Matrix: Pond Sludges / 3122 Site: Hanford

Science and Technology

Alternative/Technology

Problem Area Impiementation Analysis

Needs

Alternative/Technology
Inductively-Coupled Plasma Spactroscopy
Atomic Emission Spectrometry (ICP-AES)
{continued)

—3»-None, with proper sample preparation, =3
Aqueous or solid samples may be ana- *
lyzed. Solids require suspension of ana-
lytas of interast using techniques such as
laser ablation,

Inductively-Coupled Plasma Mass
Spectrometry (ICP-MS)
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Mixed Waste Integrated Program Logic Diagram

RL-W027 Subelement: Treatment
Site: Hanford

Name: TC Metal Inorganic Solid Debris MWIR#:
Matrix: Predominantly Metal Debris / 5190

Waste Stream

Treatability Group

Radiological Constituents:
This waste may be classlified as a waste containing 10-100 nCl/g of alpha-emitting radionuclides. However the
waste may be classified as TRU waste, If the radionuclides in the waste feed bacome concentrated within the
products generated by the treatment process.

MLLW-CH

Alpha-emitter (10-100 nCl/g)
Cs-137

Ba-137

Sr-90

Y-90

Mixed Fisslon Products

H-3

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

D006: Cadmium
D003: Mercury
PCBs (estimated to be >500 ppm)

Matrix:
This waste matrix consists of a crushed solid {metal, glass, combustible) debris waste that is 20-30% com-
bustible. BTU (BTUs/lb of mass) = 3000.



Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment
Matrix: Predominantly Metal Debris / 5190 Site: Hanford

Alternative/Technology Science and Technology

P Accepted by industry. The EPA has approved this =i

tochnology as the BDAT for high-mercury nonwaste-
waters.

Subsystems required
Feod pretreatment shredder for large items (as
applicable)
Small offgas treatment system, Including offgas
scrubber, mercury scrubber, and particulate filters
Secondary combustion system (for traatment of
volatilized organics)
Solid rasldue handling system
Moercury treatment system such as amalgamation
Stabllization systam for treatment residuals.

Projected performance
Good organic destruction in secondary combustion
Post-treatment stabilization of inclnerator ash
residues using coment is currently in wide use
Long-term leaching performance s suspect
Volume reduction is moderate
Resldual fixed carbon may Impede solidification

Acceptedbylndustry This technology Is BDAT for =3 tté

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
Fead pretreatment shredder for large items (may
not be necessary based on the waste stream

Needs

Implementation Analysis

‘=3 Normal implementation needs. Captured mercury

and treatment residue will require treatment/stabiliza-
tion prior to disposal. This tachnology and its sub-
systoms are commaercially available and are currently
in use in the commerclal sector but the large number
of subsystems required make this technology rela-
tively complicated and labor intensive.

Input waste stream characterization information

neaded
No specific charactarization requirements identified
for this waste stream.

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

Flyash that requires stabilization (see flyash
under secondary waste sfreams beginning on page
C-7.

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

Offgas particulate filters that require stabllization
(seo offgas particulate filters under secondary waste
slroams beginning on page C-7).

Empty contalners can be disposed of as LLW (seo
empty containars disposal beginning on page N-1).

Moercury offgas (see mercury offgas under sac-
ondary waste streams baginning on page C-10).

An amalgamate mercury that can be disposed of
as RCRA LLW (see solidifled waste forms disposal
beginning on page N-1).

—pNormal implementation needs, Captured metals and

treatment residue will require treatment/stabilization
prior to disposal. Rotary kiln incineration tachnology
is commerclally avalilable, is currently in use, and
planned for use within the DOE system. The
required subsystems, as described above, (except
for the metal condensation and collection system) are
commerclally avallable. The moving parts and large
number of subsystems required, make this technolo-
C-3




Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#:

Matrix: Predominantly Metal Debris / 5190

* Alternative/Technology

description)
Feed systam

Secondary combustion chamber

Large offgas treatment system, including acld gas
scrubbar, metal removal system, and particulate fil-
ters

Ash handling system

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

Large scale pilot demonstration complate, A radioac- —:

tive waste bench scale system Is under construction,

Subsystems required
Waste feed system
Molten material handling system
Offgas treatment system, including acld gas scrub-
ber and particulate filters for capture of cadmium
and any mercury remaining from the mercury
bakeout process

Projected performance
Highest temperature range, gocd organic dastruc-
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

Site: Hanford

- Seience and Technology
Needs

RL-W027 Subelement: Treatment

Implementation Analysis

gy relatively complicated and labor intensive.
racterization Informati

Characterization requirements may Include determi-
nation of the extent to which volatile matals (e.g.,
cadmium) are present In this waste stream (see
volatile metals in the characterization subelement
beginning on page C-12).

Bottom ash that requires stabilization (see bottom
ash under secondary waste streams baginning on
page C-7).

Flyash 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
baginning 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 baginning on page
C-10).

=3 Very high power requirements. This technology is far

from commerclal availability, but should be proven in
3-5 years. Unit operational costs are comparable to
costs assoclated with a joule msiter. Minimal feed
preparation requirements make this the simplest of
the thermal treatment options. 1t requires no segre-
gation of the various components of this waste
stream. Highest development risk of the thermal
technologies.

Input waste stream characterization information
neaded

Characterization requirements may Includa the ident-
fication of volatile metals In this waste stream (see
volatile metals in the characterization subalement
beginning on page C-12).

Wasto streams produced

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-

C-4



Mixed Waste Integrated Program Logic Diagram
Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment

Matrix: Predominantly Metal Debris / 5190

Alternative/Technology

SPC Is being developed by the DOE for usage within =3

this type of waste streams at INEL. SPC has been
demonstrated on ash, SPC is not compatible with
waste streams contalning high nitrates.

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

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

Site: Hanford

Science and Technology
Needs

Implementation Analysis

ning on page N-1).

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

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

Mercury offgas (see mercury offgas under sec-
ondary waste streams beginning on page C-10).

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

Input Waste Stream Characterization Information
Neadod

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

salts in the characterization subeloment baginning on
page C-12),

Waste Streams Produced

A solidified waste form that requires RCRA LLW dis-
posal (see solidified waste forms disposal beginning
on page N-1).

C-5




Mixed Waste Integrated Program Logic Diagram
Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment

Matrix: Predominantly Metal Debris / 5190 Site: Hanford

Science and Technology

Alternative/Technology _ " - Status Implementation Analysis

CbC Is in early stages for development by the DOE  =~¥»-Technal nisthgdemanstrd wa wieceJe- | OW power requirements, Few subsystems are

for usage on this type of waste straams. required and neaded to make use of this tachnology.
Low davelopment risk.
Subsystems required
Waste food systam Input Waste Stream Characterization Information
Ingredients feed system

The concentration of sodium, potassium, sulfates,
nitrates, and chlorides (see concentration of soluble
salts in the characterization subelement beginning on
page C-12).

Shradder for combustibles and small metal pleces

Projected performance
Expected to produce a sultable final waste form for
disposal
y!a§ge §]geam§ E[OQUCQQ
A solidified waste form that requires RCRA LLW dis-
posal {see solldified waste forms disposal baginning
on page N-1).

C-6



Mixed Waste Integrated Program Logic Diagram
. Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment
Matrix: Predominantly Metal Debris / 5190 Site: Hanford

Secondary Waste Stream Treatability Group

Radiological Constituents:

This waste may be classified as a waste contalning 10-100 nCl/g of alpha-emitting radionuclides. However the
waste may be classified as TRU wast, if the radionuclides in the waste fead bacome concentrated within the
products generated by the treatment process.

MLLW-CH

Alpha-emitter (10-100 nCl/g)
Cs-137

Ba-137

Sr-90

Y-90

Mixed Fisslon Products

H-3

Contaminants;

This waste stream {s contaminated with toxic metals including mercury and cadmium, The following EPA-regu-
lated wastes are suspactod to be contalned within the waste sream.

D009: Mercury
DO06: Cadmium

Matrix:
This matrix is ash, residues, filters, and mercury salts.




Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#:

Matrix: Predominantly Metal Debris / 5190

Alternative/Technology

- Polyethylene is being developed by the DOE for ==———jo
usage on these types of waste streams.
Polyothylens has beon demonstrated on scrubber
residues.

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

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

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

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

Projacted performance
Expacted to pass TCLP
Expaected to produce a suitable final waste form for
disposal

ChC Is In early stages for development by the DOE -b'
for usage on these types of waste streams.

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

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

Site: Hanford

Science and Technology
Needs

RL-W027 Subelement: Treatment

Implementation Analysis

Low power raquirements. Few subsystems are
raquired and neadad to make use of this technology.
Low development risk.

Input Waste Stream Characterization Information
Neodad

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).

Waste Straams Producad

A solidified waste form that requires RCRA LLW dis-
posal (see 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 davelopment risk.

S .

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).

Waste Streams Produced

A solidified waste form that requiros RCRA LLW dis-
posal (sea solidified waste forms disposal baginning
on page N-1).

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

Input Waste Stream Characterization Information

The concentration of soluble sait contalned in the
scrubber residues (sodium, potassium, sulfates,
nitrates, and chlorides) (see concentration of soluble
salts in the characterization subelement beginning on
page C-12).

C-8



Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment
Matrix: Predominantly Metal Debris / 5190 Site: Hanford

Science and Technology

Needs Implementation Analysis

_ Alternative/Technology

Wasto Streams Produced

A solidified waste form that requires RCRA LLW dis-
posal (see solldified waste forms disposal beginning
on page N-1). ’

C-9




Mixed Waste Integrated Program Logic Diagram
Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Treatment

Matrix: Predominantly Metal Debris / 5190 Site: Hanford

Secondary Waste Stream Treatability Group

Radiological Constituents:

This waste may be classified as a waste contalning 10-100 nCl/g of alpha-emitting radionuclides. However the
waste may be classified as TRU waste, if the radionuclides in the waste feed bacoms concentrated within the
products generated by the treatment pracess.

MLLW-CH

Alpha-emitter (10-100 nCl/g)
Cs-137

Ba-137

Sr-90

Y-90

Mixed Fission Products

H-3

Contaminants:

This waste stream is contaminated with toxic metals including mercury and cadmium. The following EPA-regu-
lated wastes are suspectad to be contained within the waste stream.

D009: Mercury
D006: Cadmium

Matrix:
This waste consists of an offgas stream.

C-10



Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#:

Matrix: Predominantly Metal Debris / 5190

Aiternative/Technology

Accepted by industry.

Subsystems required
Foed pretreatment in treatment of volatile mercury
System for mercury removal from carbon (if encap-
sulation of charcoal with mercury Is not acceptable
for disposal)
Moercury treatment system such as amalgamation
or chemical oxldation

Projected performance
High mercury removal efficiency at low cost
Effective at removing trace quantities of other cont-
aminants
Simple to operate and maintain

RL-W027 Subelement: Treatment

Site: Hanford

Science and Technology Implementation Analysis

Needs

==J=-Normal implementation needs. The technology is
simple, but contro! and handling of the sodium sulfide
requires care to pravent emission of sulfide fumes.

Input Waste Stream Characterization Information
Neoded
Concentrations levels of mercury In the waste (see

volatile metals in the characterization subelement
beginning on page C-12).

od
Mercury contaminated carbon filters that require sta-
bilization (sea carbon filters under secondary waste
stream beginning on page C-7).
Mercury salts contaminated with radionuclides that
require stabilization (see mercury salts under sec-
ondary waste stream beginning on page C-7).

C-11
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Hanford
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Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Characterization
Matrix: Predominantly Metal Debris / 5190 Site: Hanford

Science and Technology

Problem Area Alternative/Technology Implementation Analysis

Needs
- Inductively-Coupled Plasma Spectroscopy = ; imarny: 1aga ig:=-None, with proper sample preparation. ——~Motha(s)
Atomic Emission Spactrometry (ICP-AES) 3 This is a well-developed tachnology. {EPA:Math
- Inductively-Coupled Plasma Mass 3 i-ple ~-None, with proper sample preparation, =3}
Spectrometry (ICP-MS) £ 1y are ) Aqueous or solld samples may be ana-
al¢ ; lyzed. Sollds require suspenslon of ana-

lytes of Interest using techniques such.as
laser ablation.

Alternative/Technology === =pm-None, with proper sample preparation, =——3»-Ngp
Atomic Absorption (AA), Direct Asplration ital ) This is a well-developed technology.

‘C-14




Mixed Waste Integrated Program Logic Diagram

Name: TC Metal Inorganic Solid Debris MWIR#: RL-W027 Subelement: Characterization
Matrix: Predominantly Metal Debri 190 Site: Hanford

Problem Area Alternative/Technology

Science and Technology
Needs

Implementation Analysis

Alternativa/Tochnology s
Inductively-Coupled Plasma Spectroscopy
Atomic Emission Spactrometry (ICP-AES)

—~3»None, with proper sample preparation. 3w
This is a well-developed technology. :

f=$>-None, with proper sample preparation. =3
Aqueous or solld samples may be ana-
lyzed. Solids require suspension of ana-
lytas of interest using technlques such as
laser ablation.

Inductively-Coupled Plasma Mass
Spaectrometry (ICP-MS)

C-15




Mixed Waste Integrated
Program

Logic Diagram

Idaho National Engineering Laboratory
Cemented Sludge
Treatment Technologies
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Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge MWIR#: IN-W157 Subelement: Treatment
Matrix: Solidified Process Residues / 3150 Site: Idaho National Engineering Laboratory

Waste Stream Treatability Group

Radiological Constituents:
This waste Is classified as contact-handled with10-100 nCl/g of alpha-contamination.

Contaminants:

wa { palr g ganing 5ol . This waste stream Is contaminated with toxic organics and metals. The following EPA-regulated wastes are
a¥ t;(gom p;dcesslng tarifs, thi collecteé } (ot stiltints ot Moy suspactad to be contained within the waste stream:
ora
D002:Unlisted hazardous waste characteristic of corrositivity
D007:Chromium
D008:Lead
F001:Halogenated solvents used for degreasing
F002:Halogenated solvents and mixtures
F003:Non-halogenated solvents

Matrix:
This waste consists of solidified sludgas and particulates.

tainlng plasﬁc linsrs?
( useawithln the drum do absorh ihy

| 6f the arganics and
3 mte?la(s, teulrad for. sdiiay
b2 I quastionatis,.based.on cur(entlnforn,
drpis acmall ustlfiad a8 TRU,




Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge MWIR#: IN-W157 Subelement: Treatment

Site: ldaho National Engineering Laboratory

Matrix: Solidified Process Residues / 3150

Alternative/Technology

Accepted by industry. DOE is operating a rotary kiln ==
in LLW services.

Subsystems required
Waste shredder or grinder
Waste and container fines fead system
Slurry fesd system
Secondary combustion chamber
Large offgas treatment system, including dry offgas
scrubber and particulate filter
Ash handling system
Stabllization system for final waste form

Projected performance
Good organic destruction
Rotating kiln seals questionabla for contamination
control
Stabilization postireatmant using cement [s cur-
rently in wide use; volume reduction Is not expect-
od to accur with this waste.

Science and Technology
Needs

implementation Analysis

= Difficult inplementation needs due to the combined
wasto types. Treatment residue will require stabiliza-
tion prior to disposal. The rotary kiln incineration
tachnology is commarclally available and currently
used within the commarclal sactor. The tachnology
Is currently In use within the DOE sector for non-
cemented sludge wastes, The required subsystems
as moentioned above are currently commerclally
avallable. Operational cost per unit throughput is
lowest of all the technologles, but life cycle costs are
high. The moving parts and large number of subsys-
tems required make this technology relativaly compli-
cated and labor intensive. The solldified, non-com-
bustible nature of this waste stream Is not a good
match for this technology. Lowast developmant risk
of all of the thermal technologles. The varled compo-
sition of the wastes are expected to present materials

of construction and design problems,
Input waste stream characterization Information
neadad

Heat of combustion and alkall metat (sodium and

potassium) content (see alkali metal in the charac-
torization subelement beginning on page D-9).

Bottom ash that requires stabilization (see bottom
ash under secondary waste streams beginning on
page D-6).

Flyash that requires stabilization (see flyash undar
secondary waste streams beginning on page D-6),

Scrubber resldue that requires stabllization (see
scrubber residue under secondary waste streams
baglinning on page D-6).

D-3
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Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge MWIR#: IN-W157 Subelement: Treatment
Matrix: Solidified Process Residues / 3150 Site: ldaho National Engineering Laboratory

Science and Technology
Needs

Alternative/Technology

Implementation Analysis

wastes

Subsystems required
Waste shredder or grinder and system to separate
waste and plastic from metal container
Waste feed system
Moetal waste container freatment system
Glass additive feed system
Molten glass handling system
Secondary combustion chamber
Small offgas treatment system, including acid gas
scrubber and particulate filter

Projected performance
The need to tightly control melt chemistry may
complicate operation
Additlon of glass formers to maintain desired vis-
cosity may limit the volume reduction
Highly stable glass final waste form

=3 A large scale proof-of-principle pilot batch unit has =P

baen demonstratad. A pllot system with a continuous
foed systom and melt removal system Is currently
being designed.

The DOE has demonstrated melters on spacific =~ ===y

Offgas particulato filters that require stabilization
(ses offgas particulate filters under secondary waste
streams beginning on page D-6).

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

High power requirements. This technology will be
commerclally avallable for waste applications within 2
years, and Is currently in use for highly speclalized
applications in the DOE system. Unit operational
costs and life cycle costs fall in the mid range of the
group of thermal technologles. Large number of sub-
systems required and need to carefully control meit
chemistry make this technology relatively complicat-
ad and labor-intensive. The mixed composition of
this waste stream is not a good match for this tach-
nology. Medium development risk compared to the
other thermal technologles.

Input waste stream characterization information
needed

Chemical composltion of sludge, specific sodium,
calclum, chloride, sulfate, phosphate, and silica con-
coentrations for glass development (see chemical
composition in the characterization subelement
beginning on page D-9).

Stabllized 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 LLW (see
empty containers disposal beginning on page N-1).

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

Offgas particulate filters that require stabilization
(soo offgas particulate filters under secondary waste
streams beglnning on page D-6).

Very high power requirements. This tachnology is far
from commercial availability, but should ba proven in
3-5 years. Unit operational costs are comparable to
joule malter, but life cycle costs are low, due to vol-
ume reduction effects on disposal costs. Minimal
subsystom requirements make this technology
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Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge

MWIR#: IN-W157

Matrix: Solidified Process Residues / 3150

Alternative/Technology

Subsystems required
Waste fesd system
Molten material handling system
Offgas treatment 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

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

Subelement: Treatment
Site: Idaho National Engineering Laboratory

Science and Technology

Implementation Analysis

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

Input waste stream characterization information
fneaded

No spacific characterization requirements for this
waste stream, 0

Waste streams produced

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

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

Offgas particulate filters that require stabllization
(seo offgas particulate filters under secondary waste
streams beginning on page D-6).
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Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge MWIR#: IN-W1{57 Subelement: Treatment
Matrix: Solidified Process i 150 Site: Idaho National Engineering Laboratory

‘Treatability Group

Secondary Waste Stream

Radlologlcal Constituents:
This waste may be classified as a waste contalning 10-100 nCl/g of alpha-emitting radionuclides. Howaever the
waste may possibly be classified as TRU waste, if the radionuclides in the waste feed bacome concentrated
within the products generated by the treatment process.

Contaminants;
Taoxlc heavy metals including chromium and fead. The following EPA regulated wastes are suspected to be
contained within the waste stroam:

F001:Halogenated solvents used for degreasing
F002:Halogenated solvents and mixtures
F003:Non-halogenated solvents

Matrix:
This waste conslsts of ash, residues, and filters.
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Mixed Waste Integrated Program Logic Diagram

Name:
Matrix:

Cemented Sludge

MWIR#: IN-W157

Solidified Process Residues / 3150

Alternative/Technology

P Polyethylens Is being developed by DOE for use in ===

these typas of waste streams. Polyethylene has
been demonstrated on scrubber residuss.

Subsystems required
Waste feed system
Ingredients feed systom
Shredder for particulate filtters

Projected parformance
Expacted to pass TCLP
Expacted to produce a sultabla final waste form for
disposal

these types of waste streams. SPC has been
demonstrated on waste ash. SPC is not compatible
with waste streams that contain high nitratas,

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

Projected performance
Expacted to pass TCLP
Expectod to produce a sultable final waste form for
disposal

Subelement: Treatment

Site: Idaho National Engineering Laboratory

Science and Technology
Needs

Implementation Analysis

Low power requirements. Fow subsystams are
required and noeded to make use of this technology.
Low daevalopment risk.

Input waste st ; terization Inf t
needed

The percent of soluble salts contained in the
scrubber residues (sodium, potassium, sulfates,
nitrates, and chlorides) (see process residue sait

content in the characterization subelement beginning
on page M-12),

A solidified waste form that requires RCRA LLW
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).

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

Input waste stream characterization information
needed

The percent of soluble salts contained in the
scrubber residues (sodium, potassium, sulfatas,
nitrates, and chlorides) (see process residue salt

content in the characterization subelement baglinning
on page M-12),

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




Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge MWIR#: IN-W157 Subelement: Treatment
Matrix: Solidified Proce esidues / 3150 Site: |daho National Engineering Laboratory

Science and Technology

Alternative/Technology | ~ Status _ " Needs Implementation Analysis

CbC is In early stages for development by the 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.

Subsystems required
Waste foed system Input waste stream characterization information
Ingredients feed system neaded
Shredder for particulate filters The percent of soluble salts contained in the
scrubber resldues (sodium, potassium, sulfates,
Projacted performance nitrates, and chlorides) (see process rasidue salt
Expected to pass TCLP content in the characterization subelement beginning
Expacted o produce a suitable final waste form for on page M-12).
disposal

A solidified waste form that requires RCRA LLW
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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Mixed Waste Integrated
Program

Logic Diagram

Idaho National Engineering Laboratory
Cemented Sludge _
Characterization Technologies
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Mixed Waste Integrated Program Logic Diagram

Name: Cemented Sludge MWIR#: IN-W157 Subelement: Characterization
Matrix: Solidified Process Residues / 3150 Site: Idaho National Engineering Laboratory
Science and Technology Implementation Analysis

Problem Area Alternative/Technology

Needs

Inductivaly-Coupled Plasma Spectroscopy
Atomic Emisslon Spectrometry (contin-
ued)

~3None, with proper sample preparation, =———3-
Aqueous or solid samples may be ana-
lyzed. Solids require suspension of ana-
lytes of interast using techniques such as
laser ablation,

Spactrometry (ICP-MS)

- Alternative/Technology
Atomic Absorption, Diract Aspiration

D-11



Mixed Waste Integrated Program Logic Diagram

Name: Cemen ludge MWIR#: IN-W157 Subelement: Characterization
Matrix: Solidified Process Residues / 3150 Site: Idaho National Engineering Laboratory

Problem Area ' Alternative/Technology Scxevce aﬁgezi'chnology : Implementation Analysis

B Altornative/Technology s gim-AcLORGH HainHuey None, with proper sample preparation.———Mathod(§)/instiimen
lon Chromatography (IC)

P Alternative/Technology e = None, with proper sample preparation, ——3»-
Inductively-Couplad Plasma Spectroscopy { This is a well-developed tachnology.
Atomic Emisslon Spactrometry (ICP-AES) E




Mixed Waste Integrated Program Logic Diagram

Name:
Matrix:

Problem Area

emented Sludge

Solidified Process Residues / 3150

MWIR#: IN-W1{57

Alternative/Technology

(Continuation of Inductively-Coupled
Plasma Spectroscopy Atomic Emission
Spectrometry)

- Altarnativa/Technology = e
Inductively-Coupled Plasma Mass 3
Spactrometry (ICP-MS)

Colorimetry for dissolved silica

Subelement: Characterization
Site: ldaho National Engineering Laboratory

Science and Technology implementation Analysis

Needs

'=3-Nonae, with propar sample preparation, =——jm-
Aquaous or solid samples may be ana-
lyzed. Solids require suspension of ana-
lytes of interest using techniques such as
laser ablation,

None, with appropriate sample prapara- =——pm-
tion.
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Mixed Waste Integrated
Program

Logic Diagram

Idaho National Engineering Laboratory
Particulate Wastes (a-LLW)
Treatment Technologies
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Mixed Waste Integrated Program Logic Diagram

Name: Particulate Wastes (a-LLW) MWIR#:

IN-W264

Subelement: Treatment

Matrix: Predominantly Inorganic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory

Waste Stream

Treatability Group

Radiological Constituents:
This waste may be classifled as a waste contalning 10-100 nCi/g of alpha-emitting radionuclides. However the
waste may be classified as TRU waste, if the radionuclides in the waste feed bacome concentrated within the
products generated by the treatment process.

Low-lave! (10-100 nCl/g) alpha-emitting radlonuclides (contact-handled)
Am-241

Pu-52

Beta-gamma emittar (<200 mR/hr at the surface)

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

D002: Unlisted hazardous waste characteristic of corrosivity
D008: Lead

D019: Carbon Tetrachloride

D040: Trichlorosthylene

F001: Spent halogenated solvents used in degreasing
F002: Spent halogenated solvents and mixtures

F003: Spent nonhalogenated solvents

F004: Spent nonhalogenated solvents

Matrix: .
This matrix conslsts of inorganic non-metal dabris, particulate material, and sludges.
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Mixed Waste Integrated Program Logic Diagram

Name:

Matrix: Predominantly Inorganic Non-Metal Debris / 5430

Alternative/Technology

Particulate Wastes (a-LLW) MWIR#: IN-W264

high-mercury contaminated nonwastewaters.

Subsystems required
Feed pretreatment shredder for large items (may
not be necessary for this wasta stream based on
the waste dascription)
Foed system
Moderate offgas treatmant systam, including acid
gas scrubber, and particulate filters
Sacondary combustion system
Ash handling system

Projacted performance
Cood organic dastruction in secondary combustor
Post-treatmant stabilization of ash residues
Long-term leaching performance Is suspect espa-
cially because of the presence of lead in the
reslduas
Volume reduction is minimal

organics and metal-contaminated nonwastewaters.
The DOE Is aperating a rotary kiln in LLW service.

Subsystems required
Foed pretreatment shredder for large items as well

P Accopted by industry. This technology is BDAT for =3

- Accopted by Industry. This tachnology is BDAT for ——3m-Einti:

Subelement: Treatment

Site: ldaho National Engineering Laboratory

Science and Technology
Needs

Implementation Analysis

=3 Normal implementation nesds. Traatment residue

will require treatment/stabilization prior to disposal.
This technology and its subsystems are commercially
available and are cumently In use in the commaercial
sactor for this waste type. Few moving parts, but
large number of subsystams requirad make this tach-
nology relatively complicated and labor intensive.

izati i

Better charactorization of waste stream to deter-
mine nature and extent of alpha- contamination,
espacially the presence of TRU radionuclides, and
also the presence or absance of corrosives needs to
bo verified (see TRU radionuclides in the characteri-
zation subelement beginning on page E-10).

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
secondary waste stream treatment beginning on
page E-7).

Scrubber residue that raquires stabilization (see
scrubber residue under secondary waste stream
troeatment beginning on page E-7).

Offgas particulate filters that raquire stabilization
(seo offgas particulate filters under sacondary waste
stream treatment beginning on page E-7).

=3 Normal Implementation needs. Captured metals and

treatment residue will require treatment/stabilization
prior to disposal. Rotary kiln inclneration technology
Is commerclally available and is currently In use and
planned in the DOE system. The required subsys-
tems, except for the metal condensation and collecs

E3




Mixed Waste Integrated Program Logic Diagram

Name:

Matrix: Predominantly Inorganic Non-Metal Debris / 5430

Alternative/Technology

Particulate Wastes (a-LLW) MWIR#: IN-W264

as concrete and blacktop
Feed systom
Secondary-combustion chamber

Large offgas treatment system, Including acid gas
scrubber, metal removal system, and particulate fil-

ters
Ash handling system

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

Ready for demonstration.

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

Subelement: Treatment
Site: Idaho National Engineering Laboratory

Sclence and Technology

Needs lmplementatiqn Analysis

tion system, as described above are commaercially
available. The moving parts and large number of
subsystems requirad make this technology relatively
complicated and labor intensive.

Needed

Characterization requirements may Include volatile
metals for this waste stream In this 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 subalement baginning
on page E-10)

The presence/absence of corrosive compounds
needs fo be verified (The acid and salt content will be
used to correlate the corrosivity of the waste materi-
al) (see pH in the charactarization subelemant
baginning on page M-12 and salt content in the char-
acterization subelement beglinning on page B-11).

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

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

Scrubber resldue that requires stabilization (see
scrubber residues under secondary waste siream
treatment beginning on page E-7).

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

High-power requirements. This tachnology will be
commorclally available for waste applications within 2
yoars, and is currently in use for highly specialized
applications in the DOE systam. Unlt oparational
costs and life cycle costs fali in the mid range of this
group of tachnologles. Large number of subsystems
required and need to carefully control malt chemistry
make this technology relatively complicated and
labor-intensive. The limited characterization data for
this waste stream must be updated in order to deter-
mine applicability of this technology. Madium deval-
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Mixed Waste Integrated Program Logic Diagram
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment

Matrix: Predominantly Inorganic Non-Metal Debris / 5430  Site: Idaho National Engineering Laboratory

Science and Technology

Alternative/Technology Needs

implementation Analysis

filter

opment risk compared to the other thermat technolo-
gles.

Jnput Waste Stream Characterization Information

Characterization raquirements include better charac-
terization of waste stream to determine nature and

Projected performance
Good organic destruction requires reduction pre-
treatment or extended periods In the melt
Need to tightly control melt chemistry complicates

operation oxtont of alpha contamination espacially the pres-
Oftgas system fiyash can be processed through once of TRU radionuclides (see volatile metals in the
the melter characterization subslement baginning on page E-10)

Addition of glass formers to malntain viscosity lim-
its otherwise excellent voluma reduction
Highly stable glass final waste form

The salt content of the wasts stream needs to be
vorified (soe salt content in the characterization
subelement baginning on page E-10).

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

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

Ofigas particulate filters that require stabllization
{see offgas particulate filters under secondary waste
streams beginning on page E-7).

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

Large-scale pilot demonstration complete, A radioac-=Jm-

~J»-Very high power requirements. This tachnology is
tive-waste bench scale system Is under construction.

farthest from commarcial availability, but should be
proven in 3-5 years. Unit operational costs are com-
parable to Joule melter. Minimal subsystem require-
ments make this tachnology operationally simple.
Ideally suited to process this waste stream with little
to no pretreatment. Highest development risk of the

Subsystems requlred
Waste feed systom
Molten material handling system
Offgas treatment system, including acld gas scrub-

ber and particulate filters thermal technologles.

Projected parformance Inputwaste stream characterization Information
Highest temperature range, good organic destruc-
tion with no pretreatment Characterization requirements may include the
Maximum volume reduction identification of volatile metals within the waste

Highly stable slag and metal final waste forms
Ofifgas systom particulate filters and flyash can be
processad through the furnace

stream (see volatile metals in the characterization
subelement beginning on page E-10).

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 bagin-
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Mixed Waste Integrated Program Logic Diagram
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment
Matrix: Predominantly Inorganic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory

Science and Technology

Alternative/Technology _ ' o Needs Implementation Analysis

ning on page N-1).
Scrubber residue that requires stabilization (see
scrubber rasidue under secondary waste streams
beginning on page E-7).

Oftgas particulate filtars that require stabilization
(see offgas particulate filters under secondary waste
streams beginning on page E-7).
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Mixed Waste Integrated Program Logic Diagram

Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment
Matrix: Predominantly Inorganic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory

Secondary Waste Stream Treatability Group

Radiological Constituents:
This waste may be classified as a waste contalning 10-100 nClg of alpha-emitting radionuclides. Howaver the

waste may b classified as TRU waste, if the radionuclides in the waste feed bacome concentrated within the
products generated by the treatment process.

Low-leve! (10-100 nClg) alpha-emitting radionuclides (contact-handled)
Am-241

Pu-52

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.

F001: Spent halogenated solvents used in dagreasing
F002: Spent halogenated solvents and mixtures
F003: Spant nonhalogenated solvents

F004: Spent nonhalogenatad solvents

Matrix:
This waste matrix consists of ash, residues, and filters.
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Mixed Waste Integrated Program Logic Diagram
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment

Matrix: Predominantly inorganic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory

Science and Technology

Needs Implementation Analysis

'AlternativeiTechnology

Polyathylene Is baing developed by the DOE for se————jm-
usage on these typas of waste streams.
Polyethylane has been demonstrated 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

SPC Is being developed by the DOE and has baen =
demonstrated on ash and many other substancas. [t
is not compatible with waste streams containing high
concentrations of nitrates.

Subsystems required
Wasto foed system
Ingredients feed system

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

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

Ste. (] 0

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).

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

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

Jnput Waste Stream Characterization Information
Needad

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

salts In the characterization subalement starting on
page E-10).

¢ d
Solldified waste form that requires RCRA LLW dis-
posal (but could also be classlfied as RCRA LLW
alpha-contaminated waste) (see solidified waste
forms disposal beginning on page N-1).
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Mixed Waste Integrated Program Logic Diagram
Name: Particulate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Treatment

Matrix: Predominantly Inorganic Non-Metal Debris / 5430  Site: ldaho National Engineering Laboratory

Science and Technology

Implementation Analysis

Alternative/Technology

CbC is In early stagaes for development by the DOE. —3»-Tochnplogy.mustbe demonstrated.of. this:westy: Low power requiramants. Few subsystems are
F Z required and needed to make use of this tachnology.
Subsystems required Low davelopment risk.
Waste feed system
Ingrediants faed system Input Waste Stream Characterization Information
Needad
Projected performance The concentration of soluble salt contained in the
Expected to pass TCLP scrubber residues {sodium, potassium, sulfates,
Expacted to produce a suitable final wasts form for nitrates, and chlorides) (see concentration of soluble
disposal salts in the characterization subelement starting on

page E-10).

Solidified waste form that requires RCRA LLW dis-
posal (but could also be classified as RCRA LLW
alpha-contaminated waste) (see solidified waste
forms disposal beginning on page N-1).
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Mixed Waste Integrated
Program

Logic Diagram

Idaho National Engineering Laboratory
Particulate Wastes (a-LLW)
Characterization Technologies

E-10




Mixed Waste Integrated Program Logic Diagram

Name: Particulate Wastes (a-LILW) MWIR#: IN-W264 Subelement: Characterization
Matrix: Predominantly Inorganic Non-Metal Debris / 5430  Site: ldaho National Engineering Laboratory

~ Problem Area Alternative/Technology Sclence a&;ﬁezichnology ~ Implementation Analysis

Samples must be plated out in thin layers
durlng sample preparation to avold self-
absorption which leads to lower counting
officiancles.

Atomic Absorption (AA), Furnace =3»=None, with proper sample preparation.=———jm-
Technlque

-3 Atomic Absorption (AA), Direct Aspiration = =3 Nona, with proper sample preparation.

Inductively-Coupled Plasma Spectroscopy =¥ ~3=-None, with proper sample preparations———pm-
Atomic Emission Spectrometry (ICP-AES) This is a well-developad tachnology.




Mixed Waste Integrated Program Logic Diagram

Name: Patliculate Wastes (a-LLW) MWIR#: IN-W264 Subelement: Characterization
Matrix: Predominantly Inorganic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory

" Problem Area Science and Technology

Alternative/Technology

Implementation Analysis

Needs

Inductively-Coupled Plasma Spactroscopy
Atomic Emission Spectrometry (contin-
ued)

Spactrometry (ICP-MS) Aqueous or solid samples may be ana-

lyzed. Sollds require suspension of ana-
lytes of interest using techniquas such as
laser ablation.

3 Alternative/Technology =i

=-Nona, with propar sample preparation, ===
Atomic Absorption (AA), Direct Aspiration

This is a well-davelopad tachnology. -

=3 Altornative/Technology — se———
lon Chromatography (IC)

Y

None, with proper sample preparation. ..
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Mixed Waste Integrated Program Logic Diagram

Name: Particulate Wastes (a-LIW) MWIR#: IN-W264 Subelement: Characterization
Matrix: Pre inantly Inorganic Non-Metal Debris / 5430 Site: Idaho National Engineering Laboratory

" Science and Technology

Problem Area

Alternative/Technology

Needs | ‘ Implementation Anélysls

lon Chromatography (IC) (continued)

Alternative/Tochnology = -
Inductively-Coupled Plasma Spactroscopy
Atomic Emission Spectrometry (ICP-AES)

= None, with proper sample preparation, =3
This is a well-developed technology.

Srdent=»-None, with proper sample preparation.  —»
g Aqueous or solid samples may be ana-
lyzed. Solids require suspension of ana-
Iytes of interest using techniques such as
laser ablation.

Inductively-Coupled Plasma Mass
Spactrometry (ICP-MS)




Mixed Waste Integrated
Program

Logic Diagram

Los Alamos National Laboratory
Spent Solvents
Treatment Technologies
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Mixed Waste Integrated Program Logic Diagram

Name: Spent Solvents

MWIR#: LA-W024 Subelement: Treatment

Matrix: Aqueous - Halogenated Organic Liquid / 2110 Site: Los Alamos National Laboratory:

Waste Stream

Treatability Group

Radiological Constituents:
This waste is classified as a Beta-Gamma emitter and as a contact-handled waste with < 10 nCl/g 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.

F001: Spent halogenated solvents used in degreasing
1,1,1-trichloroethane

Trichloroethylene

Mathylena chloride

Chlorinated fiuoracarbons

Matrix:
This waste matrix consists of aqueous halogenated liquids.
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Mixed Waste Integrated Program Logic Diagram

Name:

Matrix: Agueous - Halogenated Organic Liquid / 2110

Alternative/Technology

Spent Solvents

MWIR#: LA-W024

~—J»-Chemical dehalogenation technology has been used ->-

on many chlorinated organics but its effectiveness on
other halogens, espacially fiuorine, needs to bo eval-
uated,

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

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

Post-troatmant stabilizatlon of ash residuals using =

cement is accepted by industry and commerclally
available.

Subsystams required
Large offgas treatment system, including acld gas
scrubber, particulate filters, and ash-handling sys-
tam
Stabllization system for treatment residuals such
as flyash and spent scrubber solution

Projected performance
Good organic dastruction
Reaction of hydrogen fluoride (HF) with refractory
materials may be a problem
Post-tfreatment stabilization of ash rosiduals using

Subelement: Treatment
Site: Los Alamos National Laboratory

Science and Technology

Implementation Analysis

this=»Higher than normal implementation needs.

Treatment residues consisting of filtered salts and
dehalogenated organic liquids will requlre stabiliza-
tion. The required subsystems are commercially
available and the subsystems are not complicated or
numerous.

Input Wasto Stream Characterization Information

Identification of any TRU lavels in the waste
bacause the radiation lavel is either unknown or
uncompiled (see Identification of TRU waste levels in
the characterization subelement baginning on page
F-6).

Chloride salts (see chloride salts under secondary
waste streams beginning on page F-5).

Organlc liquids without chlorides (see thermal
treatment alternatives in this section).

Normal implementation needs. The first implementa-
tlon Issue Is determination of the TRU level In the
waste. The result will impact the treatment alterna-
tive selaction. The large number of subsystems
required make this tachnology relatively complicated
and labor intensive, however tho modular design of
the incinerator and use of a wide variety of sec-
ondary fuels lower operational costs.

Input Waste Stream Characterization Information

9

identification of any TRU waste because the radia-
tion level is elther unknewn or uncompiled (see idan-
tification of TRU wasta levels in the characterization
subelement beginning on page F-6).



Mixed Waste Integrated Program Logic Diagram

Name: Spent Solvents

MWIR#: LA-W024

Matrix: Aqueous - Halogenated Organic Liguid / 2110

“Alternative/Technology

coment Is in use; long-term leaching performance
Is suspect; volume raduction is minimal; elternate
stabilization techniques are possible for better
long-term performance

It is a common industrial process that is used to =3
make hydrogen gas from methane. The tachnology
is currantly undergoing demonstration for destruction
of hazardous organic contaminants commonly found
in DOE mixed wastes. A demonstration of the use of
a commercial one ton par day noncatalytic steam
reforming system is being planned for dsstruction of
organic materials and inorganic salts. Full-scale
application of this process is likely to take 2 to 3
years. ‘.

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

Projected performance
Greater than 99.89% destruction efficiancies have
been achieved for many organic solvents common-
ly found in mixed wastes by both catalytic (800°C})
and noncatalytic (1200°C) methods

Subelement: Treatment
Site: Los Alamos National Laboratory

Science and Technology

Implementation Analysis

Flyash (see flyash under secondary waste
streams beginning on page F-5).
Scrubber residue (see scrubber residue under
socondary waste sireams beginning on paga F-5).
Offgas particulate filters (see offgas particulate fil-
ters under secondary waste streams beginning on
page F-5).

Potential high cost of utilities for generation of high
temperature steam, Howaver, since steam reforming
is not a combustion process, it doas not require sup-
plamental fuel and products of incomplete combus-
tion are not generated as offgas contaminants.
Therefore, If the technology can be demonstrated on
this waste stream, ovarall system costs should be
comparable to other thermal treatment processes
and may be cheaper than incineration, This technol-
ogy.is not yet commercially available for chlorinated
waste applications 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 tachnology. Low davelopment risk
compared to the other thermal technologles.

Input Waste Stream Characterization Information

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

A residual slurry/studge (see slurry/sludge under
secondary waste streams beginning on pags F-5).

F-4



Mixed Waste Integrated Program Logic Diagram
Name: Spent Solvents MWIR#: LA-W024 Subelement: Treatment
Matrix: Agueous - Halogenated Organic Liquid / 2110 Site: Los Alamos National Laboratory

Secondary Waste Stream

Treatability Group

Radiological Constituents:
This waste Is classlfied as a Beta-Gamma emitter and as a contact-handled waste with < 10 nCi/g of alpha-amit-
ting radionuclides.

MLLW-CH
Pu-239
U-238

Contaminants:
The following EPA regulated wastes are suspacted to be contained within the waste stroam:

FO001: Spent halogenated solvents used in degreasing

Matrix:
This waste matrix consists of salts, ash, residue, filters, and slurry/sludge.




Mixed Waste Integrated Program Logic Diagram

Name: Spent Solvents MWIR#: LA-W024 Subelement: Characterization
Matrix: Aqueous - Halogenated Organic Liquid / 2110 Site: Los Alamos National Laboratory

Science and Technology
Needs

None, with propar sample preparation, =
Samples must be plated out in thin layers
during sample preparation to avoid self-
absorption which leads to lower counting
efficiencles. Algorithms may be needed in
the case of multi-radionuclide samples to
daconvolute alpha spactra.

| P_foblem Area - Alternative/Technology implementation Analysis

Gas Chromatography/Mass Spectrometry =3 ~3»=Tachnology is applicable as is. Benefit  —Pm-|
{GC/MS) i would be derived from faster chromatog- ]
Y raphy to shorten analysis time.

Alternative/Technology =~ =i} —3»-None, with proper sample preparation, =3~
Atomic Absorption (AA), Direct Aspiration This Is a well-developed technology.

Alternative/Technology / None, with proper sample preparation. ==
lon Chromatagraphy (iC) 1 :

F6
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Mixed Waste Integrated Program Logic Diagram

Name: Spent Solvenis MWIR#: LA-W02 Subelement: Characterization
Matrix: Aqueous - Halogenated Organic Liquid / 2110 Site: Los Alamos National

Problem Area

Science and Technology

Alternative/Technology Needs

Inductively-Coupled Plasma Spactroscopy

This Is a well-devalopaed technology.
Atomic Emission Spactrometry (ICP-AES)

=»None, with proper sample preparation.
Aqueous or solid samples may be ana-
lyzed. Sollds require suspenslon of ana-
lytes of Interest using techniques such as
laser ablation,

Inductively-Coupled Plasma Mass
Spectrometry (ICP-MS)

{g.=3Nona, with proper samplo preparation. ~—3-M

Laboratory

implementation Analysis




Mixed Waste Integrated
Program

Logic Diagram

Oak Ridge
TSCA Incinerator Ash
Treatment Technologies

G-1




Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 Subelement: Treatment

Matrix: Ash /3111 Site: Oak Ridge

Treatability Group

Waste Stream

Radilogical Constituents:
This wasts is classified as contact-handled with 10-100 nCl/g of alpha contamination.

Contaminants:

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

F001: Halogenated solvents used for degreasing

F002: Halogenated solvents and mixtures

F003: Non-haloganated solvents

F006: Wastewater treatmant sludges from electroplating
DO04: Arsenic

D006: Cadmium

D007: Chromium

DO08:; Lead

D010: Selenium

DO11: Silver

Matrix :
This waste stream consists of ash.

G-2
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 Subelement: Treatment
Matrix: Ash /3111 Site: Oak Ridge

Science and Technology

Needs ) Implementation Analysis

~ Alternative/Technology

A large scale proof-of-principle pilot batch unit has  —j-
been demonstratad, A pilot system with a continuous
feed system and melt removal is currently in design.

d: =~ Vary high power requirements. This technology is
furthest from commercial availability, but should ba
proven in 3-5 years. Unit operational costs are com-
parable to the operational costs of a joule melter.
Minimal feed pretreatment simplifies operations.
Suited to process this waste stream with no pretreat-
ment of the waste stream, Highaest development risk
of the thermal tachnologles.

Input waste stream characterization information
needad

Characterization requirements may include the
identification of volatile metals within this waste

stream (see volatile metals In the characterization
subelement baginning on page G-10).

Subsystems requilrad
Waste foed systom
Molten material handling system
Offgas treatment system, including acid gas scrub-
ber and particulate filters

Projected performance
Highest temperature range, good 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.

reams produce

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

Slag may be disposed of as a RCRA LLW (but
could also be classifiad as a RCRA alpha-contami-

. nated LLW, or TRU waste) (see slag disposal bagin-
‘ning on page N-1).

Offgas particulate filters that raquire stabilization
(seo offgas particulate filters under secondary waste
streams baginning on page G-7).

A full-scale non-radioactive waste pilot plant has «——pm
been demonstrated. Small-scale radioactive systems
have demonstrated performance on the DOE wastes.

Very high power requiraments. This tachnology is
not yet commerclally available, but should be proven
in 2-4 years. Unit operational costs are high due to
low throughput when compared to a joule melter or
plasma arc furnace, but life cycle costs on the
microwave melter are low, due to volume reduction
offects on disposal costs. Minimal subsystem
requirements make this tachnology extremely simple

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

Projected performance and non-labor intensive. Sulted to process this waste
Good organic dastruction stream with no pretreatment of the waste stream.
High volume reduction Medium development risk of the thermal technolo-
Stable glass waste form gles.

Reduced handling requirements and generation of
secondary wastes through In-drum processing Input waste stream characterization information
Characterization requirements may include the
identification of volatile metals within this waste
stream (see volatile metals in the characterization

G-4



Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 Subelemen?: Treatment
Matrix: Ash /3111 Site: Oak Ridge

Science and Technology

Alternative/Technology Needs

Implementation Analysis

subelemant baginning on page G-10).

Scrubber residue that raquire stabilization (see
scrubber residue under secondary waste streams
beginning on page G-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-
ning on page N-1).

Offgas particulate filters that raquire stabilization
(see offgas particulate filters under sacondary waste
straams baginning on page G-7). ’

= Polysthylene is being developed by the DOE for  se—j-:
usage within these types of waste streams.
Polysthylene has baen demonstrated on scrubber
rasidues,

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

Input waste stream characterization information
neadad

Subsystems required
Waste feed system The percent soluble salt contained in the scrubber
Ingradients feed system residues (sodium, potassium, sulfates, nitratas, and
chlorides) (ses concentration of soluble salt in the
Projacted performance characterization subelement baginning on page M-
Expected to pass TCLP 12).
Expected to produce a suitable final waste form for
disposal.

Wasto straams produced

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

SPC s being developad by the DOE for usage within =~
these typas of wasts sreams, SPC has been
demonstrated on ash. SPC is not compatible with
high nitrates.

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

Input waste stream characterization Information
needed

Subsystems required
Wasta faed system The percent soluble salt contained in the scrubber
Ingredients feed system residues (sodium, potassium, sulfates, nitrates, and
chlorides) (see concentration of soluble salt in the
Projacted performance characterization subelemant beginning on page M-
Expected to pass TCLP 12).
Expaected to produce a suitable final waste form for
disposal, a T

A solidifled 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). a5




Mixed Waste

Integrated Program Logic Diagram

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

 Alternative/Technology

Site: Oak Ridge

Science and Technology

Implementation Analysis

CbC is in early stages for development by the DOE =

~¥Low power raquiremants. Few subsystems are
for usage within these typas of waste streams.

required and neaded to make use of this tachnology.
Low development risk.

Subsystems required
Waste food system Input waste stream characterization information
Ingredients feed system naeded
The percent soluble salt contained in the scrubber
Projected performance residues (sodium, potassium, sulfates, nitrates, and
Expected to pass TCLP chlorides) (see concentration of soluble salt in the

Expected to produce a suitable final waste form for
disposal.

characterization subslement beginning on page M-
12).

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

G-6




Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 Subelement: Treatment
Matrix: Ash /3111 Site: Oak Ridge

‘Secondary Waste Stream Treatability Group

Radiological Constituents:

This waste may be classified as a waste containing 10-100 nCl/g of alpha-emitting radionuclides. However the
wasto may be classified as TRU waste, if the radionuclides In the waste feed bacome concantrated 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.

F001: Halogenated solvents used for degreasing

F002: Halogenated solvents and mixtures

F003: Non-halogenated solvents

FO06: Wastewater treatment sludges from elactroplating

Matrix :
This waste consists of filters and scrubber residue.
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Mixed Waste Integrated
Program

Logic Diagram

Oak Ridge
TSCA Incinerator Ash
Characterization Technologies
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 Subelement: Characterization
Matrix: Ash /3111 Site: Oak Ridge
~ Science and Technology '
Problem Area Alternative/Technology Needs Implementation Analysis
Alternative/Tochnology = s : ) -~ None, with proper sample preparation, «=—=-Ma
Atomic Absorption, Fumace Technique
Alternative/Technology 3= None, with proper sample preparation, =———Jm-
Atomic Absorption, Direct Aspiration
Alternative/Technology =3I None, with proper sample preparation, seJ
Inductively-Coupled Plasma Spaectroscopy ' This Is a well-developed tachnology.
(IcP) [

G-11



Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 Subelement: Characterization
Matrix: Ash /3111 ‘ Site: Oak Ridge

Science and Technology Implementation Analysis

Problem Area

Alternative/Technology - Needs

Inductively-Coupled Plasma Spectroscopy
(ICP) (cantinued)

== None, with proper sample preparation, =—3j»
Aqueous or solid samples may be ana-
lyzed. Solids require suspension of ana-
lytes of interest using tachniquas such as
laser ablation.

Inductively-Coupled Plasma Mass
Spactrometry (ICP-MS)

~»None, with proper sample praparation,” =3

—»=Alternativa/Tachnology =~ sesseJpo
) This is a well-developed technology.

Atomic Absorption, Diract Aspiration.
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Ash MWIR#: 2480 ~ Subelement: Characterization
Matrix: Ash /3111 Site: Oak Ridge

Science and Technology

Problem Area

Alternative/Technology

Implementation Analysis

Needs

Inductively-Coupled Plasma Spectroscopy
(ICP) (continued)

=3 Altarnative/Tachnology = s
Inductively-Coupled Plasma Mass
Spactrématry (ICP-MS)

{drrtont~ImNone, 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,

; . , ‘G14




Mixed Waste Integrated
Program
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Mixed Waste Integrated Program Logic Diagram
Name: TSCA Incinerator Sludge MWIR#: 2508 Subelement: Treatment
Matrix: Offgas Treatment Sludges / 3123 Site: Oak Ridge

‘Waste Stream

Treatability Group

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

Contaminants:
This waste stream is contaminated with solvent, heavy metals, and sludges. Itis assumed that the volatile
organic compounds have previously been destroyed via the incineration treatment process:

F001: Halogenated solvents used for degreasing

F002: Halogenated solvents and mixtures

F003: Non-halogenated solvents

F006: Wastewater treatment sludgas from electroplating
D004: Arsenic

DO06: Cadmium

D007: Chromium

D008: Lead

D010: Selenium

DO011: Silver

Matrix:
This waste consists of offgas treatment sludges.

H-2
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Sludge MWIR#: 2508
Matrix: Offgas Treaiment Sludges / 3123

Alternative/Technology

The DOE has demonstrated vitrification systoms e——J-

using HLW. Vitrification on sevaral LLW matrices is
under way. Pacific National Laboratory (PNL) has
conducted bench scale testing of TSCA sludge vitrifi-
cation,

Subsystems required
Wasta feed system
Glass additive feed system
Molten glass handling system
Secondary combustion chamber
Small offgas treatmant system, including acld-gas
scrubber, metal-recovery system, and particulate
filtar
Scrub solution treatment system

Projected parformance
The nesd to tightly contro} the chemlstry of the
melt complicates operation of the process
Additlon of glass formers to malntaln desired vis-
cosity limits volume reduction
Highly stable glass final waste form is produced.

Subelement: Treatment
Site: Oak Ridge

Science and Technology

Needs Implementation Analysis

High power requirements. This technology will ba
commerclally avallable for waste applications within 2
years, and Is currently in use for highly spacialized
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
required and the need to carefully control the chem-
istry of the melt, make this technology relatively com-
plicated and labor-intensive. The homogensous
nature of this waste stream is a good match for this
technology. Medium development risk compared to
the other thermal technologles.

Input waste stream characterization information
neaded

Charactarization raquirements may include the
Identification of volatile metals and vitrification quali-
ties due to potential salt content in thls waste stream

(see volatile metals in the characterization subele-
ment beginning on page H-10).

Stabllized 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).

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

Empty contalners can be disposed of as LLW (sea
empty contalner disposal beginning on page N-1).

Offgas particulate filters that require stabilization
{soe offgas particulate filters under secondary waste
streams beginning on page H-7).
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Sludge MWIR#: 2508 Subelement: Treatment
Matrix: Offgas Treatment Sludges / 3123 Site: Oak Ridge

Science and Techhology

Alternative/Technology Needs - ’ : Implementation Analysis

A largo scale proof-of-principle pilot batch unit has ~—-T6
been demonstratad., An upgraded pilot plant with a
continuous feed system and melt removal is currently

Very high power requiremants. This technology is
furthest from commerclal availability, but should be
proven in 8-6 years. Unit operational costs are com-

In design parable to the operational costs of a joule malter.
Minimized feed preparation requirements make this
Subsystems required the simplest of the thermal technology options,
Waste feed system Highest development risk of the thermal technolo-
Molten material handling system for slag and metal gies.
phases.

Offgas treatment system, including acid gas scrub-
ber and particulate filters.

Input waste stream characterization information

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

Projected performance

Highest temperature rangs, good organic destruc-

tion with no pretreatment.

Maximum volume reduction.

Highly stable slag and metal final waste forms.
Scrubber residue that requires stabilization {seo
scrubber residue under saecondary waste streams
beginning on page H-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-
ning on page N-1). 0

Offgas particulate filters that require stabilization
{seo offgas particulate filters under secondary waste
straams beginning on page H-7).

A large scale non radioactive pilot plant has boan =i Very high power requirements. This technology is

operated. not yet commerclal availabllity, but should be proven
In 2-4 years. Unlt operational costs are high due to
Subsystems required low throughput comparable to joule melter or plasma
Waste foed system arc furnace. Minimal subsystem requirements make
Offgas system this technology extremely simple and non-labor inten-

Glass former addition system slve, Sulted to process this waste stream with no
pretreatment. The corrosive nature of the sludge dur-
Ing microwaving may be a problem. Medium develop-

ment risk of the thermal technologles.

Input waste stroam characterization information
neaded

Characterization requirements may include the
Identification of volatile metals within this waste
stream (see volatile metals in the characterization

Projected performance
Highly stable glass waste form
Reduced handling requirements and generation of
secondary wastes through in-drum processing.
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Mixed Waste Integrated Program Logic Diagram
Subelement: Treatment

Name: TSCA Incinerator Sludge MWIR#: 2508

AIiernative/Technology

= Polyethylene is belng developad by the DOE for =—-—3j-!

.Subsystems required

Matrix: Offgas Treatment Sludges / 3123

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

Wasto foed systom
Ingredients feed system

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

SPC Is belng developed by the DOE for usage within =3
these types of waste streams. SPC has been
domonstrated on wasta ash. SPC Is not compatible
with wasto streams that contalin high nitrates,

Subsystems required
Waste foed system
Ingredients feed system

Projected performance

Site: Oak Ridge

Science and Technology
Needs

Implementation Analysis

subelemant baginning on page H-10).

Waste streams produced

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

Scrubber residue that requires stabilization (see
scrubber residue under sacondary waste streams
baginning on page H-7).

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

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

Input waste siream characterization information
needed

The percent soluble salt contalned In the scrubber
resldues (sodium, potassium, sulfates, nitrates, and
chlorides) (see concentration of soluble salt in the

characterization subelament baglinning on page M-
12).

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),

=~ Low power raquirements. Few subsystems are
required and needad to make use of this tachnology.
Low development risk.

Input waste stream characterization information
neaded

The percent soluble salt cantained in the scrubber
resldues (sodium, potassium, sulfates, nitrates, and

chlorides) (see concentration of soluble salt in the
characterization subelement beginning on page M-



Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Sludge MWIR#: 2508
Matrix: Off reatment Sludges / 3123

Subelement: Treatment
Site: Oak Ridge

Science and Technology

Alternative/Technoiogy

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

CbC is in early stages for development by the DOE —->~
for usage within these types of waste streams.

Subsystems required
Waste foed systom
Ingredients feed system

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

Implementation Analysis

12),

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

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

Input waste stream characterization informatio

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

A solidified waste form that requires RCRA LLW

_ disposal (but could atso be classified as a RCRA

alpha-contaminated LLW waste) (see solidified
waste forms disposal baginning on page N-1).

H-6
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Mixed Waste Integrated Program Logic Diagram
Name: TSCA Incinerator Sludge MWIR#: 2508 Subelement: Treatment
Matrix: Offgas Treatment Sludges / 3123 Site: Oak Ridge

Secondary Waste Stream Treatability Group

Radiological Constituents:

This waste may be classified as wasts containing 10-100 nCl/g of alpha-emitting radionuclides. However the
waste may possibly be classified as TRU wasts, if the radionuclides in the wasts feed bacome concentrated
within the products generated by the treatmant 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 becontainad within the waste stream. 1t

Is assumed that the volatile organic compounds have previously been destroyed via the incineration treatment
process:

F001: Halogenated solvents used for degreasing

£002: Halogenated solvents and mixtures

F003: Non-halogenated solvents

F006: Wastewater treatment sludges from electroplating

Matrix:
This wastoe conslsts of scrubber resldues and offgas particulate filters.
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Sludge MWIR#: 2508 Subelement: Treatment
Matrix: Offgas Treatment Sludges / 3123 Site: Oak Ridge

~ Science and Technology

Needs _, Implementation Analysis

Alternative/Technology

= Polyathylene is being developed by the DOE for e———jpm
usage on these typas of waste streams.
Polyethylene has bean demonstrated on scrubber
residues,

-1 OW power raquirements. Few subsystems are
required and needed to make use of this technology.
Low development risk.

Input waste stream characterization information
neaded

Subsystems required
Wasta feed system The percent soluble salt contained in the scrubber
Ingredients feed system residues (sodium, potassium, sulfates, nitrates, and
chlorides) (see concentration of soluble salt in the
Projected performance characterization subelement beginning on page M-
Expected to pass TCLP 12).

Expected to produce a suitable final waste form for
disposal.

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 baginning on page N-1).

SPC is balng developed by the DOE for usage within
these typas of waste streams. SPC has been
demonstrated on wasta ash, SPC Is not compatible
with waste streams that-contain high nitrates.

Low powar requiremants. Few subsystams are
required and needed to make usa of this technology.
Low development risk. s

Input waste stream characterization information
neaded

Subsystems required
Wasto foed system The percent soluble salt contained In the scrubber
Ingredients feed system residues {sodium, potassium, sulfates, nitrates, and
chlorides) (see concentration of soluble salt in the
Projected performance characterization subelement baginning on page M-
Expected to pass TCLP 12).

Expected to produce a suitable final waste form for
disposal streams produced

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

CbC Is in early stages for development by the DOE =~
for usage within these types of waste streams.

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

Subsystems required
Wasto foed system r ] on inf i
Ingredients feed system
The percent soluble salt contained in the scrubbar
Projacted performance residues {sodium, potassium, sulfates, nitrates, and
Expected to pass TCLP chlorides) (see concentration of soluble salt in the

H-8



6-H

*(1-]\ eBed uo BujuuBeq |esodsip swio) 8jsem
pouipijos ees) (e1sem MT] peleuWERIUCD-BYd|S
-VHOH ®© S8 peljisse|o eq os[e pjnod inq) [esods|p

MT1 VHOH sesinboes jeuy uo) ejsem peyiplios v
POINpOIISIEBNS BISEM

‘(21
-\ eBed uo BujuuBeq Juewejeqns uopezuedEIBYD

sisAjeuy uopejuswsidw)

SR R res

spaaN
ABojouyosa} pue asusjog

abpiy ¥eQ :ouS
Juswiesl) :uswaRgnNs

weaber 21607 weabouid paileabaluj ar1sepn PIXIIN

trse e

[esods|p
J0j U0 B}SEM [BUY} BjqBIINS B 03npoid o} pejoedxy

80S¢ #HIMIN

€2 1€ / SoDpN[g JUSUIEs]L SEDH0
20pN|S 10jelsuidu] YOS

PRpeg

NN PN TN e

>

e v s e

s
Wwd,

hS

" (potuguoo) {oqg) somueien pepuiba-AlEailiays:
ABojouyas} jeaneusaiy

XM
:9weN
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Oak Ridge
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Sludge MWIR#: 2508 Subelement: Characterization
Matrix: Offgas Treatment Sludges / 3123 Site: Oak Ridge

Science and Technology

Problem Area [l Alternative/Technology Status . Needs Implementation Analysis

Alternative/Tachnology =~ =e—mm———3m ample tod 10" = None, with proper sample preparation. —-bMBth (s)l
Atomic Absorption, Diract Aspiration This is a well-developed tachnology.

Alternative/Technology P None, with proper sample preparation, se——j-

lon Chromatography (IC)

Alternative/Tachnology =i’
Inductively-Coupled Plasma Spectroscopy
Atomic Emission Spactrometry (ICP-AES)

taga’»—=-None, with proper sample preparation, ——3m-
This is a well-developed tachnology.
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Mixed Waste Integrated Program Logic Diagram

Name: TSCA Incinerator Sludge MWIR#: 2508

Matrix: Offgas Treatment Sludges / 3123

Problem Area

_ Alternative/Technology

Alternative/Technology
Inductively-Coupled Plasma Spactroscopy
Atomic Emission Spectrometry (contin-
ued)

Alternative/Technology ~—————eerreeeeeyp
Inductively-Coupled Plasma Mass i
Spactromelry (ICP-MS)

Subelement: Characterization

Site: Oak Ridge

" Science and Technology

- Needs

Aqueous or solid samples may be ana-
lyzed. Solids require suspansion of ana-
lytes of interest using techniquas such as
laser ablation.

None, with proper sample preparation, =e=Jm- :

Implementation Analysis
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Mixed Waste Integrated Program Logic Diagram

Name:
Matrix:

Y-12 Hazardous Solid Waste
Inorganic Debris / 5430

Waste Stream

MWIR#: 919

Subelement: Treatment
Site: Oak Ridge

Treatability Group

Radiological Constituents:

This waste Is classified as contact-handled with 10 <100 nCl/g of alpha contamination.

Contaminants:

This waste is contaminated with toxic organics and mercury. The following EPA regulated wastes are suspact-

ed to be contalned within the waste stream:

D001:Unlisted hazardous waste characteristic of ignitability
D006:Cadmium

DO07:Chromium

D008:Lead

D009:Mercury

F001:Halagenated solvents used in degreasing
F002:Halogenated solvents and mixtures
F006:Wastewater treatment sludges from electroplating
PCBs

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

Carbon filter used for crushing
Crushed fiuorescent 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
Marcury contaminated asbestos
Mercury contaminated filter
Mercury contaminated hose
Mercury contaminated lead
Mercury contaminated paper
Mercury contaminated piping
Mercury contaminated polystyrene
Marcury contaminate pump parts
Mercury contaminatsd rags
Mercury contaminated solids
Mercury contaminated trash
Mercury contaminated tiles
Mercury contaminated waste
Mercury fluorescent lamps
Marcury vapor lamps from hot cell
Maersorb filter

PCB plastic drum 7
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Mixed Waste Integrated‘ Program Logic Diagram

Name: Y-12 Hazardous Solid Waste
Matrix: Inorganic Debris / 5430

Waste Stream

MWIR#: 919

Subelement: Treatment
Site: Oak Ridge

Treatability Group

PCB solids (diapars)
PCB solids papar, plastic
Rad filter

Respirator cartridges
Rubboar lining (PCB HO)
Sorball clean up material
Trash

T.S wipes

Tube machine

Stokes gauge
U-contaminated trash
Waste paperand plastic
Wipes




Mixed Waste Integrated Program Logic Diagram

Y-12 Hazardous Solid Waste
Inorganic Debris / 5430

Alternativél'fechnology

Name:
Matrix:

Subsystems required

Acidic rinse system

disposal

~J»Amalgamation; dacontamination via an acldic rinse;
chemical oxidation; chemical reduction; and dehydra-
tion/evaporation technologles have been previously
used In industry on similar waste types.

Manual sorting system
Amalgamation 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

MWIR#: 919

b

Subelement: Treatment
Site: Oak Ridge

Science and Technology

Needs

Implementation Analysis

=3 Many subsystems make the treatment of this waste

stream |abor intensive. Acld utilization within the
presence of alpha contamination may cause safety
concerns.

Input wasta stream characterization information
neoded
Waste stroam:

Concentration and form of mercury contaminants.
{see concentration and chamical form of mercury in
the characterization subelement beginning on page |-
19).

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

Solution pH (see pH in the characterization
subalemant beginning on page I-19).

Presence of interfering materials, such as oils and
greases (see presence and concentration of oll and
greasa 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 baginning on page M-12).

Prasence of dissolved salts {(see prasence of dis-
solved salts In the charactsrization subslement
baginning on page {-19).

An accurate COD analysls of the wasts Is required
to detarmine the reagents necessary to promote oxi-
dation of the organics within the waste (see
Chemical-Oxygen Demand analysis in the characteri-
zation subelemeant baginning on page I-19).

Concentration of metal saits. Metal salts, espe-
clally silver salts, will react with the oxidizing agents
to form matal oxides which can interfere with the
effectiveness of the freatment process (see metal
salts in the characterization subalement beginning on
page I-19).

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

The presence and concentration of cyanida and



Mixed Waste Integrated Program Logic Diagram

Name:

Y-12 Hazardous Solid Waste

Matrix: Inorganic Debris / 5430

Alternative/Technology

=p-Docontamination via CO2 Blasting; Chemical ===

Oxidation; Chemical Reduction; and
Dehydration/Evaporation technologies have been
previously used In industry on similar waste types.

Subsystems required
Manual sorting system
Amalgamation system
CO2 blasting system
Chemical oxidation system
Acld addition system
Chemical reduction system
Dehydration/evaporation system

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

MWIR#: 219

Subelement: Treatment
Site: Oak Ridge

Science and Technology
Needs

Implementation Analysis

PCBs within the wasta rinsate wil! be necassary to
seloct the appropriate oxidation treatment method
(see cyanide and PCBs in the characterization
subelement baginning on page I-19).

Emply containers can be disposed of as LLW (see
emply containers disposal beginning on page N-1),

Sludge that requires stabilization (see sludge
under secondary waste streams baginning on page 1-
14),

Decontaminated metal debris can bs disposed of
as a LLW (see metal debxis disposal baginning on
page N-1).

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

g i-3Many subsystems make the treatmant of this waste

stream labor Intensive. A pressurized spray within
the presence of alpha contamination may cause
safety concams,

lnput waste stream characterization information
neadad

Concentration and form of mercury contamlinants
(seo concentration and chemical form of mercury in
the characterization subelement baginning 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 |-
19).

Solution pH (see pH in the characterization
subelement baginning on page I-19).

Prasence of interfering materials, such as olls and
greases (see presence and concentration of oll and




Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste =~ MWIR#: 919 Subelement: Treatment
Matrix: Inorganic Debris / 5430 Site: Oak Ridge

Science and Technology
Needs

Altérnative/Technoiogy ' lmplementation Analysis

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

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

Presence of dissolved sails, Copper salts can
react with 2inc prlor to the mercury-zinc reaction (see
dissolved salts in the characterization subelement
beginning on page I-19}. .

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 subalemant beginning on page {-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 &
19). .
pH of the waste (sea pH In the characterization
subelement baginning on page 1-19).

The presence and concentration of cyanide and
PCBs within the waste process solution will be nec-
assary to selact the appropriate oxidation treatment
method (see cyanide and PCBs in the characteriza-
tion subelement beginning on page F19).

Emply containers can be disposed of as LLW (see
emply containers disposal baginning on page N-1),

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

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

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




AT 4 b

cadal

Mixed Waste Integrated Program Logic Diagram
Subelement: Treatment

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

Alternative/Technology

Dacontamination via polysthylena-boad blasting; =3
chemlcal oxidation; chemlical raduction; and dehydra-
tion/evaporation tachnologias have been previously
used In industry on similar wasta types.

Subsystems required
Manual sorting system
Amalgamation system
Palyethylene-Bead blasting system
Chemical oxidation system
Acid addition system
Chemical reduction system
Dehydration/evaporation system

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

Site: Oak Ridge

Science and Technology Implementation Analysis

Jpe-Many subsystems make the treatment of this wasta
stream labor intensive. A pressurized spray within
the presence of alpha contamination may cause
safety concerns.

Input waste stream characterization information
neaded

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

Chemical form and concentration of the mercury
{sea concentration and chemical form of mercury in
the characterization subalemant baginning on page
19).

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

Presence of Interfering materials, such as olls and
greases (see prasence and concentration of oil and
grease in the characterization subelement beginning
on page M-12),

Prasence of suspanded particles (see presence
and concentration of suspended solids in the charac-
terization subelement baginning 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).

An accurate COD analysis of the waste s required
to determine the reagents necessary to promote oxi-
datlon of the organics within the waste (Chemical-
Oxygen Demand analysis In the characterization
subelement beginning on page [-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 beglnning on page |-
19).

The presence and concentration of cyanide and
PCBs within the waste process solution will be nec-
essary to selact the appropriate oxidation treatment
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Mixed Waste Integrated Program Logic Diagram
MWIR#: 919

Name:

Y-12 Hazardous Solid Waste

Matrix: Inorganic Debris / 5430

Alternative/Technology

Accaptad by industry, commerclally available, The =3

DOE has operated controlled alr incinerators in LLW
service.

Subsystem required
Feed sorting for separation of non-combustibles
Feed shredder for large solids (if applicable)
Offgas treatment system, Including offgas scrub-
ber, parficulate filters, and mercury sorbents
Secandary combustion chamber
Ash handling system
Stabilization system for treatment residuals

Projected performance
Good organic destruction
Post-treatment stabilization of ash residuals using
cament Is currently in widely used

Subelement: Treatment
Site: Oak Ridge

Science and Technology
Needs . ‘

Implementation Analysis

method (see cyanide and PCBs In the characteriza-
tion subselement beginning on page I19).

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

Sludge that requires stabilization (see sludge
under secondary waste streams beginning on page I-
14).
Decontaminated metal dabris can be disposed of
as a LLW (see metal debris disposal baginning on
page N-1). .

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

~3»-Normal implementation neseds. Captured metals and

treatment residue will require treatment/stabilization
prior to disposal. Controlled air incineration technolo-
gy is commercially avallable and is currently planned
for usage within the DOE system for this waste type.
The required subsystams, except for the mercury col-
lection system, are commercially available. The
large number of subsystsms required make this tech-
nology relatively complicated and labor intensive.
However, the modular dssign of the incinerator and
usage of a wide varlety of secondary fusls lower
operational costs. Separation of noncombustibles
and glass can be labor Intensive.

Inputwaste stream characterization information
neaded

Characterization requirements may include the
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Mixed Waste Integrated Program Logic Diagram
Subelement: Treatment

Name: Y-12 Hazardous Solid Waste MWIR#: 919

Matrix: Inorganic Debris / 5430

_Alternative/Technology

Volume reduction is high for combustibles
Altemate stabilization tachniques possible for bet-
ter long-term performance

technology as the BDAT for organics and metal-cont-
aminated nonwastewaters.

The DOE s operating a rotary kiln in LLW service,
and

Post-treatment stabilization of ash residuals using
cement s currently in use.

Subsystems required
Feed pretreatment shredder for large Items (as
applicable)
Feed system
Secondary combustion chamber
Large offgas troatmant system, including offgas
scrubber, particulate filters, and mercury sorbents
Ash handling system
Stabilization system for treatment reslduals

Projacted parformance
Good organic destruction
Rotating kiln seals are questionable ragarding con-

- Accepted by Industry. The EPA has approved thls =~

Site: Oak Ridge

Science and Technology
Needs

Implementation Analysis

Identification of volatile metals In the waste stream.
(ses 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
page 1-14),

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 streams
beginning on page I-14).

Offgas particulate filters that requires stabilization
(sos offgas particulate filters under sacondary waste
stroams beginning on page 1-14). .

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

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

~»-Normal implementation needs. Captured motals and
troeatment residue will require treatment/stabilization -
prior to disposal, The rotary kiln incineration tachnol-
ogy Is commerclally available and currently used
within the commearcial sector. The tachnology is cur-
rently In use within the DOE sactor for non-cemented
sludge wastes. The required subsystems, except for
the mercury capture and collection system, are com-
merclally available. The moving parts and large
number of subsystems required make this technology
relatively complicated and labor intensive. Rotary
kilns cannot tolerate fraquent startup/shutdown
cycles, so a substantial waste feed backlog is neces-
sary to justify implementation.

Input waste stream characterization information

Characterization requiremants may Include the
identification of volatile metals within this waste
stream (see volatile matals in the characterization
subelemant baginning on page I-19).




Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste =~ MWIR#: 919 Subelement: Treatment
Matrix: Inorganic Debris / 5430 Site: Oak Ridge

- Science and Technology
Needs

Implementation Analysis

~ Alternative/Technology

tamination contro!
Continuous operation at elevated temperatures is
required

The DOE has developed the technology for applica- =

tion to HLW. Demonstration on some LLW is in
prograss.

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

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

Bottom ash that requires stabilization (see bottom
ash under secondary waste streams beginning on
page i-14).

Flyash that requires stabilization (see fiyash under
secondary waste streams baginning on page I-14),

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

Offgas particulate filters that require stabilization
(seo offgas particulate filters under secondary waste
streams baginning on page 1-14). :

Emptly 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 117).

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

Input waste stream charactarization information
neoded

Charactarization requirements may include the
identification of volatile metals and vitrification quali-
ties due to glass content of this waste stream (see

volatile metals in the characterization subslement
baginning on page I-18).

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

Offgas particulate filters that require stabilization
(see offgas particulate filters under secondary waste

-10



Mixed Waste

MWIR#: 919

Name: Y-12 Hazardous Solid Waste
Matrix: Inorganic Debris / 5430

Alternative/Technology

= A large-scale proof-of-principle pilot batch unit has

been demonstrated. Upgrados at the pllot plant to a
continuous feed systam and melt removal are cur-
rently in design.

Subsystams 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 particulato filters @ .

Projected performance
Good organic destruction with no pretreatment
requiremants

IiIntegrated Program Logic Diagram

Subelement: Treatment
Site: Oak Ridge

Science and Technology

Needs Implementation Analysis

streams beginning on page 1-14).
Emptly containers can be disposed of as LLW (ses
amply containers disposal baginning on page N-1).
Mercury offgas (see mercury offgas under sec-
ondary waste streams beginning on page +17).

Very high power requirements, This technology is far
from commarclal availability, but should be proven in
3-5 years. Unit operational costs are comparable to
costs assoclated with a Joule melter. Minimal fasd
preparation requirements make this the simplest of
the thermal treatment options. [t requires no segre-
gation of the various components of this waste
stream, Highest development risk of the thermal
tachnologles.

Input waste stream characterization Information

Charactarization tequirements may include the
identification of volatifo metals in this waste stream
(see volatile metals in the characterization subele-
ment beglnning on page I-19).

i C

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

Scrubbar residue that raquires stabilization (see
scrubber residue under secondary waste streams
beginning on page I-14),

Offgas particulate filters that require stabilization
(see offgas particulate filters under sacondary waste
streams baginning on page {-14).

Maercury offgas (sae mareury offgas under sac-
ondary waste straams beginning on page F17).

I-11



Mixed Waste Integrated Program Logic Diagram

Name:

Matrix: Inoraganic D

- Alternative/Technology

Y-12 Hazardous

lid Waste
ris / 5430

Status

P Accapted by industry. The EPA has approved this
tachnology as the BDAT for high-mercury nonwasta-
waters,

Subsystems required
Feed pratreatment 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
Stabllization system for treatment residuals

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

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

Subsystoms required
Waste faed system

MWIR#: 919

Subelement: Treatment
Site: Oak Ridge

Sclence and Technology ~ Implementation Analysis

Needs

== =»Normal implementation needs, Captured mercury
and treatment residue will require treatment/stabiliza-
tion prior to disposal. This technology and its sub-
systems are commercially available and are currently
in use in the commerclal sector but the large humber
of subsystems required make this technology rela-
tively complicated and labor intansive.
sto stre cterizati (o] [+

No spacific charactarization requirements for this

waste stream,

Waste sf roduce

Bottom ash that requires stabilization (see bot-
tom ash under secondary waste streams beginning
on page l-14).

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

Scrubber residuse that requires stabilization (see
scrubber residue under secondary waste streams
baginning on page -14).

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

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

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

An amalgamated mercury that can be disposed of
as RCRA LLW (see solidified waste forms disposat
beginning on page N-1).

- =»Low power requirements. Few subsystems are

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

Input waste stream characterization information
needed

The percent of sodium, potassium, sulfates,
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Mixed Waste Integrated Program Logic Diagram
MWIR#: 919

Name: Y-12 Hazardous Solid Waste

Matrix: Inorganic Debris / 5430

Alternative/Technology

Ingredients faed systam
Shredder for combustibles and small metal pleces

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

—3»-CbC is in the oarly stages for development by the =———3-

DOE for usags on this type of wasts streams.

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

Projected parformance
Expected to pass TCLP .
Expectod to produce a suitable final waste form for
disposal :

Subelement: Treatment
Site: Oak Ridge

Science and Technology
Needs

" Implementation Analysis

nitrates, and chlorides {see procaess rosidue salt con-
tent in the characterization subslemant beginning on
page M-12).

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

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

Input waste st I terization Inf l
needed

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

salt in the characterization subslement baginning on
page M-12).

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

13



Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste
Matrix: Inorganic Debris / 5430

: Secoﬁdary Waste Stream

MWIR#: 919

Subelement: Treatment
Site: Oak Ridge

" Treatabitity Group

Radiological Constituents:

This waste may be classified as a waste containing 10-100 nCl/g of alpha-emitting radionuclides. However the
waste may bo classified as TRU waste, if the radionuclides in the wasta fead bacome concentrated within the
products ganerated by the treatment process.

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

F001:Halogenated solvents used in dagreasing
F002:Halogenatad solvents and mixtures
FO06:Wastewatar treatment sludges from elactroplating

Matrix:
The waste matrix is ash, residuss, filters, and mercury salts.

14



Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste =~ MWIR#: 919 Subelement: Treatment
Matrix: [norganic Debris / 5430

_Alternative/Technology

Site: Oak Ridge

_ Science and Technology Implementation Analysis

Needs

P-Polyathylens is being developed by the DOE for =———3m-

usage on thase typas of waste streams.
Polyethylena has been demonstrated on scrubber
residues.

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

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

SPC is being developed by the DOE for usage within =

this type of waste streams at INEL. SPC has been
demonstrated on ash. SPC s not compatible with
waste streams contalning high nitrates.

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

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

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

characterization informatio!

The percant of 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 LLW
disposal (but could also be classified as a RCRA
alpha-contaminated LLW, or TRU waste) (see solidi-
fied waste forms disposal baginning on page N-1).

Low powar requirements. Few subsystems are
raquired and neaded to make use of this technology.
Low development risk.

loputwaste stream characterization information
needed

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

saltin the characterization subelement beginning on
page M-12).

A solidified waste form that requires RCRA LLW
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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Mixed Waste Integrated Program Logic Diagram
Subelement: Treatment
Site: Oak Ridge

- Science and Technology

Name: Y-12

Matrix:

zardous Solid Waste

Inorganic Debris / 5430

Alternative/Technology

CbG Is in the early stages for development by the =i

DOE for usage on this type of waste streams.

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

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

MWIR#: 919

:+  Needs

Implementation Analysis

Low power requiremants. Few subsystems are
required and neaded to make use of this tachnology.
Low development risk.

Input waste stream charactarization information
needed

The percent of sodlum, potassium, sulfates,
nitrates, and chlorides (see concentration of soluble
salt in the characterization subelement baginning on
page M-12),

Waste streams produced

A solidified waste form that requires RCRA LLW
disposal (but could also be classified as a RCRA
alpha-contaminated LLW, or TRU waste) (see solidi-
fled waste forms disposal beginning an page N-1).
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Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste MWIR#: 919 Subelement: Treatment
Matrix: Inorganic Debris / 5430 ‘ Site: Oak Ridge

Secondary Waste Stream Treatability Group

Radilogical Constituents:
This waste may be classified as waste containing 10-100 nCl/g of alpha-emiiting radionuclides. However the

waste may be classified as TRU wasts, if the radionuclides in the waste feed bacome concentrated within the
products generated by the treatmant process.

Contaminants:

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

F001:Halogenated solvents used in dagreasing.
F002:Halogenated solvents and mixtures
FO06:Wastowater treatment sludges from elsctroplating

Matrix:
This waste consists of an offgas stream.

17



Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste = MWIR#: 919 Subelement: Treatment
Matrix: Inorganic Debris / 5430 Site: Oak Ridge

Science and Technology

Alternative/Technology Needs

implementation Analysis

= Accepted by industry. There are commerclally available sorbent systems
that must be demonstrated or applied to this applica-

Subsystems required tion. .

Feed pretreatment in treatment of volatile mercury
System for mercury removal from carbon if encap-

Input waste stream characlerization information
sulation of charcoal with mercury Is not acceptable needad:

for disposal Concentrations of mercury In the waste (see con-
Mercury treatment system such as amalgamation centration and chemical form of mercury in the char-
or chemical oxidation

actorization subelement beginning on page 1-19).

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

Charcoal that is contaminated with mercury
requires stabilization (see carbon filters under sec-
ondary waste streams baginning on page I14).

i Demonstration. New technology employed by a few

~-Normal implementation needs. The technology is
operational faciliies

simple, but control and handling of the sodium sulfide
requires care to prevent emission of sulfide fumes.

Input waste stream charactarization information
neaded

Concentrations of mercury in the waste (see con-

Subsystems required
Feed protreatment in treatment of volatile mercury
System for residual treatment

Projected performance centration and chemical form of mercury in the char-
Medium to high mercury removal acterization subalemant beginning on page [-19).
Simple to operate
Potantial handling and deposition problems with ~
sodium sulfide Mercury saits contaminated with radionuclides

require stabilization (see mercury salts under sec-
ondary waste streams beginning on page I-14).
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Mixed Waste Integrated Program Logic Diagram
Name: Y-12 Hazardous Solid Waste =~ MWIR#: 919  Subelement: Characterization

Matrix: Inorganic Debris / 5430 Site: Oak Ridge
. P , ' * Sclence and Technology .
Problem Area . | A{gernativg/Technology_ Needs Implementation Analysis

~-None. All samplas must be subjectto an =Jm
appropriate dissolution step prior to analy-
sis.

- Atomic Absorption, Cold-Vapor =g

-3 Inductively-Coupled Plasma Spactroscopy =~

~—3»None, with proper sample preparation, =e——Js=-
Atomic Emission Spactrometry (ICP-AES)

This Is a well-developed tachnology.

Elactrometric )

1-20
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Mixed Waste Integrated Program Logic Diagram
Name: Y-12 Hazardous Solid Waste MWIR#: 919  Subelement: Characterization

Matrix: Inorganic Debris / 5430 Site: Oak Ridge

Science and Technology
Needs

~ Problem Area

Alternative/Technology Implementation Analysis

Elactromatric (continued)

Atomic Absorption (AA), Fumace
Technlque

-ﬂlnducﬂvely-Coupled Plasma Spactroscopy ~-A

== None, with propar sample preparation, =———jm=Hig
Atomic Emission Spactrometry (ICP-AES)

This is a well-daveloped tachnology. i
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Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste  MWIR#: 919  Subelement: Characterization
Matrix:

Inorganic Debris / 5430 Site: Oak Ridge

- Science and Technology

Problem Area . Alternative/Technology

Implementation Analysis

Needs

Inductively-Coupled Plasma Spactroscopy

Atomic Emission Spactrometry (ICP-AES)

(continued) and/or the use of the standard additions
method.

ment via the use of a peristolic pump.

EPA Method 200.7 - silver (detection {imit
0.003 mg/L)

F»-Inductively-Coupled Plasma Mass s=m——Jp-

{—»None, with proper sample preparation, =———Jw=
Spactrometry (ICP-MS)

Aqueous or solid samples may be ana-
lyzed. Solids require suspension of ana-
lytes of interest using techniques such as
laser ablation.

- lon Chromatography ([C) ————m——————— None, with proper sample preparation, =———Jm=-

suc—Ym- Ghemical Oxygen Demand (COD) deter-
mines the quantity of oxygan required to
oxldize the organic matter in a waste sam-
ple, under specific conditions of oxldizing
agent, tamperature and time. There Is no
technology per se to determine COD.
However, EPA has developed laboratory
procedures to datermine COD of waste
material. These procedures are:
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Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste ~ MWIR#: 919 Subelement: Characterization
Matrix: Inorganic Debris / 5430 Site: Oak Ridge

Science and Technology

Alternative/Technology

Problem Area Implementation Analysis

Needs

EPA Method 410.1 (Titrimetric, Mid-Level)
EPA Method 410.2 (Titrimetric, Low-Leval)
EPA Meathod 410.3 (Titrimetric, High-Level
for Saline Waters)

EPA Mathod 410.4 (Colorimetric,
Automated; Manual)

=1 Atomic Absorption (AA), Fumace ——————3»
Tachnique

~»-None, with proper sample preparation, =———3-

- Atornic Absorption (AA), Direct Aspiration =3 ; Jad 1o == None, with proper sample preparation, ==

- Inductively-Coupled Plasma Spactroscopy =
Atomic Emisslon Spactrometry (ICP-AES)

=3 None, with proper sample preparation, s——jm-
This is a well-developed tschnology.
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Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste MWIR#: 919  Subelement: Characterization
Matrix: Inorganic Debris / 5430 Site: Oak Ridge

Science and Technology

Problem Area Implementation Analysis

 Alternative/Technology

Needs

{nductively-Coupled Plasma Spectroscopy
Atomic Emission Spectrometry (contin-
ued)

-3»-Inductively-Coupled Plasma Mass s—w—j»-
Spectromatry (ICP-MS)

~3=-None, with proper sample preparation. =——J-
Aqueous or solid samples may ba ana-
lyzed. Solids require suspension of ana-
lytes of interast using techniques such as
laser abiation.

-3=-fon Chromatography (IC) =g None, with proper sample preparation, =e——3m-
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Mixed Waste Integrated Program Logic Diagram
Name: Y-12 Hazardous Solid Waste ~ MWIR#: 919  Subelement: Characterization

Matrix: Inorganic Debris / 5430 Site: Oak Ridge
: ' - Science and Technology
Problem Area - Alternative/Technology Needs . Implementation Analysis

- Titration P

.->Non9. Proven technology, =————emnm——Jp-/

~3»-Colorimetry, Automated UV~ s——————3-ACLA13{ac D) it fqUs =»-None. Proven tachnology, =3~

P Gas Chromatography/Mass Spactrometry =3

phys“=None, Technology is applicable asis,  =»Mp|
(GCIMS) itog

Benefit would be derived from faster chro-
matography to shorten analysis time.
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Mixed Waste Integrated Program Logic Diagram

Name: Y-12 Hazardous Solid Waste ~ MWIR#: 919 Subelement: Characterization
Matrix: Inorganic Debris / 5430 Site: Oak Ridge

Science and Technology

Problem Area Implementation Analysis

Needs

Alternative/Technology

- Atomic Absorption (AA), Fumace =3
Technique

=3 None, with proper sample preparation, ===

=9 Nona, with proper sample preparation. -——->

=3 None. All samples must be subjectto an =
approprlate dissolution step prior to analy-
sls.

=3-(nductively-Coupled Plasma Spectroscopy =P
Atomic Emission Spactrometry (ICP-AES)
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Mixed Waste Integrated Program Logic Diagram

Subelement: Characterization
Site: Oak Ridge

Name: Y-12 Hazardous Solid Waste

Matrix: Inorganic Debris / 5430

~ Problem Area

=

(Continuation of Inductively-Coupled
Plasma Spectroscopy Atomic Emission
Spectrometry)

Alternative/Technology

Spectrometry (ICP-MS)

MWIR#: 919

Status

Science and Technology Implementation Analysis

Needs

=3»=Nona, with proper sample preparation, =—J»-
Aquaeous or solid samples may be ana-
lyzed. Solids require suspenslion of ana-
lytes of intarest using tachniques such as
laser ablation.
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Mixed Waste Integrated Program Logic Diagram

Name: Saltcrete MWIR#: 340 Subelement: Treatment
Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

. Waste Stream

" Treatability Group

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

Contaminants:

This waste stream Is contaminated with halogenated and non-halogsnated solvents, toxic heavy metals such as
cadmium, chromium, and silver. Cyanide is above LDR standard. Ths following EPA regulated wastes are sus-
pected to be contained within the waste stream.

F001:Halogenated solvents used for degreasing

F002:Halogenated solvents and mixtures

F003:Non-halogenated solvents

F005:Non-halogenated solvents and mixtures

F006:Wastewater treatment sludges from electroplating

F007:Spent cyanide plating bath solutions

F009:Spent stripping and cleaning bath solutions fram electroplating operations

Matrix:
This waste consists of solldified process residuses.
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Mixed Waste Integrated Program Logic Diagram
Name: = Saltcrete MWIR#: 340

Subelement: Treatment

Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

~ Alternative/Technology "

I

P~ Accepted by industry. EPA has approved this tech- —I»=Be!

nology as the BDAT for organics, as well as cyanide.
DOE is currently operating a rotary kiln at the Oak
Ridge K-25 sita. With the likelihood that the cemant
waste will calcine, high dust- loading to the offgas
system is likely. The offgas system will need to be
dasigned to handle large quantities of dust.

Subsystems required
Feed pretreatment crusher
Woodan box shredder
Large offgas treatment system, Including a dry off-
gas scrubber, and particulate filters to handle high
dust loading
Ash handiing system
Stabllization system for treatment residuals

Projected performance
Good organic daestruction (as well as cyanides)
Rotating kiln seals questionable for contamination
control
Post-treatment stabilization of ash residuals using
cement Is currently in wide use
Long-term leaching performance Is suspect
Voluma reduction is moderate; alternate stabiliza-
tion techniques possible for better long-term perfor-
mance
Calclnation of the cemented waste material may
lower the overall performance by making the off-
gas system prone to flow obstructions

Science and Technology
- Needs

il

Implementation Analysis

= Capturad metals and traatment residue wil raquire

troatment/stabilization prior to disposal. The rotary
kiln incineration technology is commercially available
and currently ussd within the commercial sector.

The technology Is currently in use within the DOE
sactor for non-cemented sludge wastes. The
required subsystems, as described above, are com-
mercially available. The moving parts and large
number of subsystems required make this technology
relatively complicated and labor Intensive.

Input waste stream characterization information

Charactorization requirements may include the
Identification of volatile metals In the waste stream.
(see volatile metals in the characterization subele-
ment beginning on page J-10).

Bottom ash that requires stabllization (see bottom
ash under secondary waste streams beginning on
page J-7).

*Flyash that requires stabilization (see flyash
under secondary waste streams beginning on page
J-7).

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

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

Empty containers that can be disposad of as LLW




Mixed Waste Integrated Program Logic Diagram

Name: Saltcrete MWIR#: 340 Subelement: Treatment
Matrix: Solidified Process Residues / 3150 ~ Site: Rocky Flats

Science and Technology -
Needs 5

Implementation Analysis

Alternative/Technology

Ready for demonstration

Subsystems required
Waste shredder or grinder and systam to reduce
waste size
Wasto feed system
Glass additive feed system
Moltan glass handling system
Secondary combustion chamber
Small offgas treatment system, including acid-gas
scrubber, metal-racovery system, and particulate
filter

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

(ses empty containers disposal beginning on page N-

High power requirements, This tachnology will be
commercially avallable for wastae applications within 2
years, and is currently In use for highly specialized
applications in the DOE system. Unit operational
costs and life-cyclo costs fall in the mid-range of this
group of tachnologies. Large number of subsystems
required and the nead to carefully control melt chem-
istry, make this technology relatively complicated.
Medium development risk compared to all of the
other thermal tachnologles.

Input waste stream characterization information
Characterization requirements may include the
Identification of volatile matals (see volatile metals in
the characterization subelement beginning on pags
J-10) and vitrfication qualities due to salt content of

this waste stream, Salts are expacted to ba com-
prised of potassium, calcium, and sodium, (sae salt

content in the characterization subelement beginning
on page J-10).

Waste streams produced

Stabllized 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 baginning on page N-1).

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

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

Scrubber residue that requires stabilization (see
scrubber residue under sacondary waste streams
baglnning on page J-7).



Mixed Waste Integrated Program Logic Diagram

Name: Salicrete MWIR#: 340 Subelement: Treatment
Site: Rocky Flats

Matrix: Solidified Process Residues / 3150

Science and Technology
Needs _ . Implementation Analysis

Alterna_tivelTech_nology

I Larga scale pilot damonstration of a batch-fead sys- -11e:bchnalogy has haan dernonstratad ina naarly /=—=High power requirements. This technology is the fur-

tom is complete. A continuous pilot-plant demonstra-
tion Is schedulad for late 1994,

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

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

Accepted by industry,

Subsystems required
Feed pretreatment crusher
Wooden box shredder
Modorate offgas treatment system, including off-
gas scrubber, and particulate filters
Sacondary combustion systom (for treatment of
volatilized organics)
Solid residue handling system
Stabitization system for treatment residuals

Projected performance
Good organic destruction in sacondary combustor
Post-treatment stabllization of waste residues
using coment is currently in wide use
Long-term leaching performance s suspect
Resldual salts will impede solidification

thest from being commercially available, but should
be proven in 3-5 years. Unit oparational 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.

Input waste stroam characterization information
neadad

Characterization requirements may include the
identification of volatile metals in the waste stream in

this technology. (see volatile metals in the characteri-
zation subelement baeginning on page J-10).

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-
ning on page N-1).

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

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

=3 Normal implementation needs. Treatment residue

will require treatment/stabilization prior to disposal.
This tachnology and its subsystems are commercial-
ly available and are currently In use In the commer-
clal sector for this waste type. The large number of
subsystems required make this tachnology relativaly
complicated and laber intensive.

Input waste stream characterization information

No specific characterization requirements for this
waste stream,

Treated solld residue requires stabilization (see
freated solld residue under secondary waste streams
beginning on page J-7).

Flyash that requires stabilization (see flyash under



Mixed Waste Integrated Program Logic Diagram

Name: Salicrete

Matrix: Solidified Process Residues / 3150

Alternative/Technology

MWIR#: 340 Subelement: Treatment
Site: Rocky Flats

Science and Technology
Needs

Implementation Analysis

secondary waste streams beginning on page J-7).
Scrubber residue that requires stabllization {see
scrubber residue under secondary wasta streams
beginning on page J-7).

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

Empty containers can be disposed of as LLW (see
empty containers disposal beginning on page N-1).
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Mixed Waste Integrated Program Logic Diagram

Name: Salicrete MWIR#: 340
Matrix: Solidified Process Residues / 3150

Secondary Waste Stream

Subelement: Treatment
Site: Rocky Flats

~ Treatability Group

Radiological Constituents:
This waste may ba classified as a waste containing 10-100 nCi/g of alpha-emitting radionuciides. Howaver the

waste may be classified as TRU waste, if the radionuclides in the waste feed bacome 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 suspacted to be contained within the waste straam.

F001:Halogenated solvents used for degreasing

F002:Halogenated solvents and mixtures

F003:Nen-halegenated solvents

F005:Non-halogenataed solvents and mixtures

F006:Wastewater treatment sludges from electroplating

F007:Spent cyanide plating bath solutions

F009:Spent stripping and cleaning bath solutions from electroplating operations

Matrix:
This waste consists of ash, solid residues, scrubber residue, and particulate filters,
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Mixed Waste Integrated Program Logic Diagram

Name: Saltcrete MWIR#: 340 Subelement: Treatment
Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

Science and Technology

Alternative/Technology Needs .

‘ Status" Implementatlon Analysis

Polyethylane Is being developed by DOE for use in ——>
these types of waste streams. Polyathylene has ;
boaen demonstrated on scrubber residues,

Low power requirements, Few subsystems are
required and needad to make use of thls technology.
Low davelopment risk.

I ) .
neaded

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

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

Projected performance saltin the characterization subelemant baginning on
Expected to pass TCLP page M-12).
Expacted to produce a sultable final waste form for
disposal

A solidified waste form that requires RCRA LLW
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 baing developed by DOE for use in these —>
types of waste streams. SPC has been demonstrat-
ed on ash. SPC is not compatible with high nitrates,

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

Subsystems required Input waste stream characterization Information
Waste feed system needed
Ingredients feed system The concantration of solubla salt contained in the
Shreddoer for particulate filters scrubber residues (sodium, potassium, sulfates,
nitrates,and chlorides) (see concentration of soluble
Projected performance saltin the characterization subelement baginning on
Expected to pass TCLP page M-12).
Expected to produce a suitable final waste form for
disposal

Waste streams produced

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

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

Low power requirements. Few subsystems are
required and nesded to make use of this tachnology.
Low davelopment risk.
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Mixed Waste Integrated Program Logic Diagram

Name: Saltcrete MWIR#: 340 Subelement: Treatment
Matrix: Solidified Process Residues / 3150 Site: Rocky Flats
‘Alternati\'IelT echnology Science and Technology Implementation Analysis
Subsystems required ({ izati i
Waste feed system needad
Ingredients feed system The concentration of soluble salt contained in the
Shredder for particulate filters scrubber residues (sodium, potassium, sulfates,
nitrates, and chlorides) (sea concentration of soluble
Projected performance salt in the characterization subelement beginning on
Expected to pass TCLP page M-12).
Expected to produce a suitable final waste form for
disposal :

A solidified waste form that requires RCRA LLW
disposal (but could also ba 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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Mixed Waste Integrated Program Logic Diagram

Name: Salicrete MWIR#: 340 Subelement: Characterization
Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

. Problem Area - Alternative/Technology . Sclence and T‘*°h',’°'°9V

Needs | lmplementatlon Analysis
- Altornative/Technology — se——s———————gp g mplesimiist.hacanverted:to:~-None, with proper sample preparation. ———=Mathod
Atomic Absorption (AA), Fumace
Technique
- Alternative/Technology

—3~None, with proper sample preparation. =3
Atomic Absorption (AA), Direct Aspliration

- Alternativa/Technology —=——————————3"
Inductively-Coupled Plasma Spectroscopy
Atomic Emission Spectrometry (ICP-AES)

None, with proper sample preparation, =3
This is a well-developed tachnology.

J-11



OSSR T AT A

S

3

Ll W)

Mixed Waste Integrated Program Logic Diagram

Name: Salicrete MWIR#: 340 Subelement: Characterization
Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

Science and Tebhnology

_ Alternative/Technology

. Problem Area lmpleme_ntation Analysis

Needs

Inductively-Coupled Plasma Spactroscopy
Atomic Emission Spectrometry (contin-
ued)

- Altomative/Tochnology — emmeeemeeJie A C mant=e-None, with proper sample preparation, sy
Inductively-Coupled Plasma Mass : Aqusous or solid samples may be ana-

Spectrometry (ICP-MS) lyzed. Solids require suspension of ana-
lytes of interest using techniques such as
laser ablation,
- Alternative/Technology —3»None, with proper sample preparation, =eme=jm-

Atomic Absorption, Direct Aspiration This is a well-devaloped technology.

- Altarnative/Technology —-———> —3-None, with proper sample preparation s

lon Chromatography {IC)
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Mixed Waste Integrated Program Logic Diagram

Name: Salicrete MWIR#: 340 Subelement: Characterization
Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

Science and Technology

Al_ternativé/Technology }

Implementation Analysis

- Needs -

Problem Area

lon Chromatography (IC) (continued)

- Alternative/Technology — se—memm g
Inductively-Coupled Plasma Spectroscopy
Atomic Emission Spectrometry (ICP-AES)

w=~3=-None, with proper sample preparation, =——3m-
This Is a well-developed tachnology.
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Mixed Waste Integrated Program Logic Diagram
Name: Salicrete MWIR#: 340 Subelement: Characterization

Matrix: Solidified Process Residues / 3150 Site: Rocky Flats

_Problem Area AIternativelTechnology " S°'e”°? aS:eZZChvélOQY 7 - Implementation Analysis

Alternative/Technology = ———————————pActopted by ERA
Inductively-Coupled Plasma Mass aly: Aqueous or solid samplas may be ana-
Spectrometry (ICP-MS) lyzed. Solids require suspension of ana-
S lytes of interast using techniques such as
laser ablation.
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Mixed Waste Integrated Program Logic Diagram

Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River

Waste Stream ~ Treatability Group

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

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

D006: Cadmium

Matrix:
This waste conslsts of cadmlum contaminated metal debiis.




Mixed Waste

Alternative/Technology

Integrated Program Logic Diagram
Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment
Matrix: Cadmium Contaminated Metal Debris / 5430

= Dacontamination via acidic rinse is a standard tech- ==

nology used by industry to remove heavy metals
from metal substrates.

Subsystems required
Acld rinse systom
Neoutralization system
Dehydration system
Projected performance
Expected to produce & product that can be stabi-
lized into a final waste form for disposal

=Technology has been previously demonstrated on =3
waste stroams of similar fypes. Airline manufacturers
such as McDonnell Douglas use this method to strip
paint from alrplanes, while firms such as
Woestinghouse use this method to decontaminate
radioactive equipment.

Subsystems required
CO2 pelletizer
Intarnal dryer
Alr compressor
Liquid CO2 tank

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

Site: Savannah River

Science and Technology
- Needs

Implementation Analysis

»-Simplo treatment system makes this waste easy to
decontaminate. Although, the prasence of acid in an
alpha-contaminated environment may present safety
problems,

Input Waste Stream Characterization Information
Needed

None required.

Cadmium oxids, suifate, chloride, or hydroxide
solid/sludge residue (see sludge under secondary
waste streams beginning on page K-5).

- Dacontaminated glovabox part or parts can be dis-
posed of as LLW (see metal debris disposal begin-
ning on page N-1).

-Medium powsr requirements. Few subsystems are
required and neaded to make use of this tachnology.
Low development risk. High-pressure within an
alpha environment may prasant a safaty problem.

Input waste stroam characterization information
neaded

None required.

A particulate waste form that raquires solidification
(seo particulate under secondary waste streams
beglnning on page K-5).

Decontaminated glovebox part or parts can be dis-
posed of as LLW (sea metal debris disposal begin-
ning on page N-1).



Mixed Waste Integrated Program Logic Diagram

Name:
Matrix:

Cadmium Contaminated Metal Debris / 5430

Alternative/Technology _'

Teachnology has been previously demonstrated on =3
waste streams of similar types. This method has
been successfully used In the past at Hill Alr Force
Base to remove contamination from metal parts.

Subsystems required
Polyethylene pelletizer
Air compressor
Soo also polyathylena encapsulation stabilization
treatment raquirements

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

Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment
Site: Savannah River

Science and Technology
- Needs _—

Implementation Analysis

Medium-power requirements. Few subsystems are
required and neadad to make use of this technology.
Low development risk. High-pressure within an
alpha-contaminated environment may present a safe-
ty problam.

None required.

A particulate waste form that requires solidification
(see particulate under secondary waste streams
baginning on page K-5).

Decontaminated glovebox part or parts can be dis-
posed of as LLW (see metal debris disposal begin-
ning on page N-1).
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Mixed Waste Integrated Program Logic Diagram

Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River

Secondary Waste Stream Treatability Group

Radiological Constituants:

This waste may ba classified as wasts containing 10-100 nCi/g of alpha-emitting radionuclides. However the
waste may be classified as TRU waste, if the radionuclides in the waste fead bacoma concentrated within the
products generated by the treatment process.

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

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

K-5




Mixed Waste Integrated Program Logic Diagram

Name: Cadmium Contaminated Glovebox MWIR#: 2703 Subelement: Treatment
Matrix: Cadmium Contaminated Metal Debris / 5430 Site: Savannah River

Scierice and Technology -

Needs Implementation AnaIySIS

. Alternative/Technology | Status

The polyathylene encapsulation process is belng ==
developed by the DOE for usage on thase types of
waste streams.

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

Subsystems required Input waste stream characterization information
Waste feed system
Ingredients feed systom Amounts of cadmium, sulfates, chlorides, and

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

Projected performance

Expacted to pass TCLP

Expected to produce a suitable final waste form for

disposal Wasto streams produced

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).

SPC is being davelopad by the DOE for usage within =3

Low power raquirements, Few subsystems are
these types of wasts streams.

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

Subsystems required
, Waste foed system Input waste stream characterization information
Ingredients faed <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>