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Solution Package: Salt Waste (SP#72) Rev 1

Inventory Description

The legacy TA-55 unconsolidated, nitrate salts are defined here as unconsolidated waste evaporator
salts and evaporator bottoms that were generated at TA-55. Evaporator salts and evaporator bottoms
were generated continuously from nitrate recovery operations at TA-55, PF-4 since the beginning of
plutonium operations in 1979. Evaporators are used to re-concentrate plutonium, if possible, or to
reduce the volume of liquid waste. The time frame for non-cemented nitrate salt is from the onset of
plutonium operations (1978-1979) to late 1991. Since late 1991, all nitrate salts generated from the
evaporator process are sent to cement fixation.

The table below shows the type and number of containers with unconsolidated nitrate salt wastes. A
CCP Nonconformance Report (NCR-LANL-0509-09) was issued for drums with uncemented, evaporator
nitrate salts to be re-evaluated for re-assignment by CCP. As of May 14, 2012, three hundred and five
(305) containers are included in this solution package (SP) report. All 305 containers will be evaluated
by CCP during container certification prior to shipment to WIPP and will be reassigned to the
appropriate AK waste stream, as required. Two hundred and ninety-two (292) are in the Governor’s
Goal (GG). A revision to this report may be required if the scope of the remediation activities change
sufficiently.

Count of
Container  Container Sumof Sum of
Legacy/NG Waste Stream Type Type PE-Ci Volume
Legacy 305 1669 71
LA-CIND01.001-Cans 31 149 8
55-GAL 19 79 4
85-GAL 12 70 4
LA-MHDO01.001 269 1505 63
55-GAL 103 715 21
85-GAL 59 623 19
POC 107 167 22
LA-MIN04-5.001 5 15 1
55-GAL 1 4
POC 4 11 1
Grand Total 305 1669 71

Note: Datais as of 14 May 2012

AK Waste Stream

Waste Stream LA-MHD01.001 (Heterogeneous Debris)

Waste Stream Description:
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Solution Package: Salt Waste (SP#72) Rev 1

Waste stream LA-MHDO01.001 consists of mixed heterogeneous debris waste generated during
plutonium recovery, fabrication, R&D and associated facility and equipment maintenance,
decontamination and decommissioning (D&D), waste repackaging, and below-grade retrieval
operations. The debris waste includes paper, rags, plastic, rubber, wood-based high-efficiency
particulate air (HEPA) filters, other plastic-based and cellulose-based items, noncombustible items such
as metal and glass, and lesser quantities of homogeneous solids {less than 50 percent by volume)
contaminated with nuclear materials such as americium oxide. Plastic-based waste includes (but may
not be limited to): tape, polyethylene and vinyl, gloves including leaded gloves, plastic vials, polystyrene,
Tygon tubing, polyvinyl chloride plastic, Teflon products, Plexiglas, and dry-box gloves (unleaded
neoprene base). Cellulose-based waste includes (but may not be limited to): rags, wood, paper,
cardboard, laboratory coats, coveralls, booties, cotton gloves, and similar materials. Noncombustible
debris waste includes (but may not be limited to): bottles, cans, composite HEPA filters, crucibles,
equipment, fluorescent bulbs, glass, gloveboxes, glovebox windows, graphite, metal pipes,
miscellaneous labware, motors, pumps, slag, small tools, and ventilation ductwork. Homogeneous solid
waste includes: hydroxide cake/filter materials, salts, and ash residues. Hydroxide cake/filter materials
are composed of precipitated materials such as americium {Am), cadmium, calcium, chromium, iron,
lead, magnesium, mercury, neptunium, plutonium (Pu), potassium, silver, sodium hydroxide, thorium,
and uranium (U). Salt waste can include varying mixtures of calcium chloride, cesium chloride, lithium
chloride, magnesium chloride, potassium chloride, sodium chloride, zinc chloride, residual entrained
calcium and zinc metal, and various plutonium and americium compounds. Ash residues originate from
the thermal reduction of organic-based waste products that were contaminated with plutonium (e.g.,
plastics, rubber, wood, cellulosics, and oils) and may include incomplete combustion products such as
small pieces of plastic and metal debris items. The waste stream also includes a small fraction of
absorbent materials which may include Ascarite, diatomaceous earth, vermiculite, or zeolite with trace
contamination (less than one weight percent [wt. %]) of absorbed materials such as waste oils and
organics. Any payload container consisting of more than 50 percent by volume of homogeneous solids
will be excluded from this waste stream.

The waste stream contains Resource Conservation and Recovery Act (RCRA)-regulated constituents
and is assigned the following EPA Hazardous Waste Numbers (HWNs): F001, FO02, FOO5, D004,
D005, D006, D007, D008, D009, D010, DO11, D018, D019, D021, D022, D035, D038, D039, and D040.
This waste stream may also include wastes containing or contaminated with polychlorinated
biphenyls (PCBs).

Prohibited items are known to be present in the waste stream. Procedures allowed containers greater
than four liters, sealed with tape, to be used for waste packaging until LANL WIPP-approved procedures
were implemented. Small vials of liquids and unpunctured aerosol cans also have been observed. Lead
shielding is often used to increase handling safety, and thick shielding can obscure RTR observations.
Additionally, based on interviews with site personnel performing VE and prohibited item disposition
repackaging, internal cans (both shielded and unshielded) have been measured for dose rate during
repackaging and found to contain waste with radiation levels exceeding 200 millirem per hour
(mrem/hr). Waste packages containing prohibited items identified during characterization activities will
be segregated then dispositioned appropriately and/or repackaged to remove the items prior to
certification and shipment.
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Waste Stream LA-CIN01.001 (Homogeneous Cemented)
Waste Stream Description:

Waste Stream LA-CIN01.001 consists of solidified homogeneous solid waste {(cemented TRU Waste)
generated during plutonium recovery, fabrication, R&D and associated facility and equipment
maintenance, D&D, waste repackaging, and below-grade retrieval operations. The waste includes
cemented materials such as aqueous and organic liquids from analytical chemistry, americium oxide,
ash, calcium chloride salts, chloride solutions, evaporator bottoms, filter aid, filter cakes,
plutonium/uranium filings and fines, glove box sweepings, graphite powder, HEPA filter media, leached
ash residues, leached particulate solids (e.g., ash, sand, slag, and crucible parts), oxides

(e.g., americium, metal, and uranium), miscellaneous oils (e.g., pump oil), silica solids, solvents, spent
ion exchange resins, trioctyl phosphineoxide and iodine in kerosene, and uranium solutions. Containers
generated from October 2006 to present are mixed with cement in a rigid plastic mixing container,
which is contained in a single, ~12-mil thick, plastic liner bag. A plastic bag skirt of the same material is
attached to the mixing container on the inside of the drum-out bag for contamination control. The bag
skirt is pushed down into the container once the mixing is complete to expose a clean drum-out bag.
The drum-out bag is gathered into a tight bundle, sealed with tape and two plastic cable ties, and cut to
remove the drum from the glove box.

Based on the review of container documentation and documented waste management practices, no
prohibited items were specifically identified in the waste stream, except the potential for prohibited
quantities of liquid due to dewatering. In addition, the results of available headspace gas sampling and
analysis of 50 drums in this waste stream indicated that FVOCs are not present in significant amounts.
The total FVOCs measured for each of the drums is well below 500 ppm. Based on the final waste form
and sample data, containers in waste stream LA-CIN01.001 are not expected to exceed a total FvOC
concentration of greater than or equal to 500 ppm. The two predominant isotopes by mass for waste
stream LA-CIN0O1.001 are Pu-239 and U-238, and over 95 percent of the total activity is from Am-241,
Pu-238, Pu-239, and Pu-241.

Waste Stream LA-MIN04-5.001 (Salt Waste)
Waste Stream Description:

Waste stream LA-MIN04-5.001 consists of inorganic homogeneous solid waste generated during
plutonium recovery, fabrication, R&D and associated facility and equipment maintenance, D&D, waste
repackaging, and below-grade retrieval operations. The waste is largely comprised of salts which are a
byproduct from a variety of plutonium metal purification operations including electrorefining, molten
salt extraction, salt stripping, fluoride reduction, and direct oxide reduction. Salts serve asa
transportation vehicle for plutonium ions and provide a trap for impurities that are driven or extracted
out during the purification process. Salt waste can include varying mixtures of calcium chloride, cesium
chloride, lithium chloride, magnesium chloride, potassium chloride, sodium chloride, zinc chloride,
residual entrained calcium and zinc metal, and various plutonium and americium compounds. The waste
may also be contaminated with solvent metals and reagent materials such as barium, bismuth,
cadmium, calcium carbonate, gallium, lead, molybdenum, niobium, tantalum, titanium, tungsten,
vanadium, yttrium (Y), and zirconium. Salts can be cemented and disposed of in waste stream LA-
CINO1.001; however, the salts disposed of separately under this waste stream are uncemented. A small
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fraction of debris waste (mainly plastic and metal packaging) and magnesium oxide crucible pieces may
also be present. Any payload container consisting of more than 50 percent by volume of heterogeneous
debris will be excluded from this waste stream.

The waste stream contains RCRA-regulated constituents and is assigned the following EPA HWNs:
FO01, F0O2, FOOS, D004, DOOS, D006, D007, D008, DO0S, D010, DO11, DO18, D019, D021, D022,
D035, D038, D039, and D040. This waste stream does not include wastes containing or
contaminated with PCBs.

Based on the review of container documentation and documented waste management practices, no
prohibited items are specifically identified in the waste stream. However, procedures allowed
containers greater than four liters, sealed with tape, to be used for waste packaging until LANL WIPP-
approved procedures were implemented. Lead shielding is often used to increase handling safety, and
thick shielding can obscure RTR observations. Additionally, based on interviews with site personnel
performing VE and prohibited item disposition repackaging, internal cans {both shielded and unshielded)
have been measured for dose rate during repackaging and found to contain waste with radiation levels
exceeding 200 mrem/hr. Waste packages containing prohibited items identified during confirmation
activities will be segregated then dispositioned appropriately and/or repackaged to remove the items
prior to certification and shipment.

Material Type

All containers are expected to be the same Material Type (weapons grade). On a waste stream basis,
the two predominant isotopes by mass for waste stream LA-MHD01.001 are Pu-239 and uranium (U)-
238, and over 95 percent of the total activity is from Pu-238, Pu-239, and Pu-241. The two predominant
isotopes by mass for waste stream LA-MIN0O4-5.001 are Pu-239 and Pu-240 while over 95 percent of the
total activity is from Pu-238, Pu-239, Pu-240, and Pu-241.

Volume, MAR, FGE and Weight (Average and Max)

Max Max
Container Ave. PE- Ave, EC Max EC Gross Max
Waste Stream  Type Count PECi i PE-Ci PE-Ci Weight  Dose
LA-CINO1.001-
Cans 31 4.81 19.16 578 40.0
LA-MHDO01.001 269 5.59  25.65 2.45 6.41 812 190.0
55-GAL 103 6.94 18.36 2.29 4.59 556 120.0
85-GAL 59 10.55 25.65 2.64 6.41 812 150.0
POC 107 1.56 5.44 439 55.0
LA-MIN04-5.001 5 2.95 4.26 380 204
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55-GAL 1 426 426 266 20.4
POC 4 263 342 380 18
Grand Total 305 5.47 25.65 2.45 6.41 812 190.0

Note: Volume = cubic meters (M’); weight = Lbs; Dose = total surface dose rate (mrem/hr)

None of the drums exceed WCRRF limits for PE-Ci, EC PE-Ci or weight. The weight of drum 5870065 was
recorded as 812 pound (lbs), it was re-weighed in May 2012 and the new weight is 440 pounds, which
does not exceed 624 Ibs. weight limit for WCRRF. The database will be updated to reflect the new
weight for this drum.

Disposition Strategy

The population of SP#72 now consisis entirely of containers with known or suspected nitrate salts. A
thorough review of generator records over the time period 1979 to 1991 was conducted to identify this
population. Approximately one-third of the population consists of daughter containers that were
remediated for high dose, impenetrable or prohibited items at WCRRF prior April 2012. In May 2012 the
LANL Carlsbad Office Difficult Waste Team authored a white paper (Amount of Zeolite Required to Meet
the Constraints Established by the EMRTC Report RF 10-13: Application to LANL Evaporator Nitrate Salts,
May 08, 2012), agreed to by the DOE June 14, 2012, that established the requirement that a minimum
of 1.2 volumes of kitty litter/zeolite must be mixed with 1.0 volume of nitrate salts (in existing parent
and daughter containers) in order for the WIPP to affirm that the final mixture of LANL nitrate salts can
be considered a non-oxidizing solid. The mixing recipe (1.2:1) techniques affect the entire population of
three hundred and five (305) parent and daughter containers in SP#72.

There are approximately twenty-three (23) drums in this package that are unvented and will require
venting and installation of HEPA filters prior to remediation. There are also approximately twenty-six
(26) drums that have conflicting information as to whether the drums contain unconsolidated or
cemented salt. The latter will be presented to HE-RTR to discriminate the waste configuration prior to
submittal to WCRRF for remediation. The objective is to remediate the entire population of nitrate salt
containers so that they meet the CCP certification requirements for shipment to WIPP.

Disposition Path

The table below details the number and container types and expected pathways for unconsolidated
nitrate salts, based on prior RTR screening results and other existing data in the container management

database (as of May 14, 2012).
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Count

Container Type

Description

33

55-Gal

Daughter containers
from previous repack
campaign

Submit for pre-screen thru RTR
(to determine presence of
homogeneous nitrate salt)
Transfer failed drums (with
identified nitrate salt) to WCRRF
for remediation

Mix nitrate salt waste with at
least 1.2 volumes of kitty
litter/zeolite

Package in 55-gal drum, as
needed

111

POC

Daughter containers
from previous repack
campaign

Transfer to WCRREF for
remediation

Mix nitrate salt waste with at
least 1.2 volumes of kitty

litter /zeolite

Package in 55-gal drum or POC, as
needed

41

85-Gal

55-gal Parent
(original) containers
in overpacks

Evaluate container integrity and
certification for transfer
Re-overpack drums as needed
Transfer to WCRRF for
remediation

Mix nitrate salt waste with at
least 1.2 volumes of kitty

litter /zeolite

Package in 55-gal drum or POC, as
necessary

71

55-Gal

Parent (original)
containers

Evaluate container for transfer
integrity and certification, and re-
overpack drums as needed
Transfer to WCRRF for
remediation

Mix nitrate salt waste with at
least 1.2 volumes of kitty

litter /zeolite

Package in 55-gal drum or POC, as
necessary

23

85-Gal

Unvented 55-gal
parent (original)
containersin
overpacks

Submit to HE RTR pre-screen to
confirm that inner 55-gal drum is
unvented

Vent drums at Dome 33 (>HC3),
as required

Evaluate container for integrity
and certification, and re-
overpack, as required

Ensure inner, 55-gal drum has
WCRREF approved filter
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¢ Transfer to WCRRF for
remediation

e Mix nitrate salt waste with at
least 1.2 volumes of Kitty

litter /zeolite
e Package in 55-gal drum or POC, as
needed
26 7 85-Gal Suspect cement cans e Submit to HE-RTR pre-screen (to
19 55-Gal or nitrate salts confirm vented inner container

and cement cans)

e Submit unvented nitrate salt
drums to Dome 33 (>HC3), vent
and install filters, as required

e Evaluate container integrity and
certification for transfer

¢ Ensure inner, 55-gal drums have
WCRREF approved filter

e Transfer nitrate salt waste drums
to WCRREF for remediation

e Mix nitrate salt waste with at
least 1.2 volumes of kitty
litter/zeolite

e Package in 55-gal drum or POC, as
needed

e Submit confirmed, vented
cement cans to CCP for pre-

certification
e Transfer unvented, cement cans
to SP#57 for processing
305 Total
Containers

Note: Data is as of May 14, 2012

There are thirty-three (33) 55-gal daughter containers of nitrate sait wastes that were mixed with Waste
Lock 770°® during a previous repack campaign. The previous remediation campaign resulted in the
generation of 55-gallon and POC containers. The 55-gal daughter drums are likely to contain the debris,
consisting of plastic, lead liners and other miscellaneous debris wastes from the WCRRF glovebox
activities. Although thought to be unlikely, some drums may contain bagged nitrate salt with the debris.
These 55-gal drums are proposed to go through pre-screening using the RTR to determine the presence
of homogeneous nitrate salts. Based on RTR pre-screen results, each container may either go to WCRRF
for remediation if the drum contains debris wastes and nitrate salts, or may be submitted directly to CCP
for pre-certification if the drums contain entirely debris wastes. If these drums are classified as debris
wastes, re-assignment to another AK waste stream may not be required. For estimating purposes, all
drums are assumed to go to WCRRF and two (2) 55-gal drums will be generated for each daughter
remediated. All of the resulting 66 containers will then be submitted for certification.
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There are one hundred and eleven (111) POC daughter containers of nitrate salt wastes that were
mixed with Waste Lock 770%® during a previous repack campaign. These containers are proposed to
proceed directly to WCRFF to be remediated in accordance with a new or revised procedure to ensure
the final mixture meets or exceeds Carlsbad’s mixing requirements (each liter of composite nitrate salt
waste is to be mixed with at least 1.2 liters of zeolite/kitty litter). The resulting mixture can be re-
packaged into 55-gallon drums. The estimated two-fold volume increase is estimated to create two (2)
55-gal drums for each daughter remediated. All of the resulting 222 containers will then be submitted
for certification.

There are one hundred and twelve (112) parent containers of nitrate salt drums that have not been
previously repacked that are proposed to proceed directly to WCRRF for remediation. The forty-one (41)
85-gallon containers need to be evaluated to see if they can be transferred directly or require re-
packaging for purposes of transfer. These parent containers are proposed to proceed directly to WCRFF
to be remediated in accordance with a new or revised procedure to ensure the final mixture meets or
exceeds Carlsbad’s mixing requirements (each liter of composite nitrate salt waste is to be mixed with at
least 1.2 liters of zeolite/kitty litter). The resulting mixture can be packaged into 55-gailon drums or POC
as needed. It is estimated that three (3) 55-gal drums and three (3) POCs will be generated as daughters
for each parent remediated. All of the 672 daughter containers will be submitted for certification.

There are twenty-three (23) 85-gal drums that are proposed to go through pre-screening using the HE-
RTR to confirm that inner 55-gal drum is unvented, and install HEPA filters as necessary. Based on the
HE-RTR results, the vented drums will be transferred to WCRFF for remediation and the unvented
containers submitted to Dome 33 for venting prior to transfer to WCRRF for remediation. These 23
drums are all >0.52 PE-Ci (>HC3), so venting at Dome 33 must be scheduled accordingly. Previous RTR
results (from 2005 thru 2007) also indicated that the drums failed for the prohibited items, including
sealed container >4-L, liquids in the container, and impenetrable object due to possible lead shielding.
None of the containers exceed 624 pound weight limit for WCRRF, the heaviest drum in this group
weighs 516 pounds. At WCRRF, the nitrate salt drums will be remediated in accordance with a new or
revised procedure to ensure the final mixture meets or exceeds Carlsbad’s mixing requirements (each
liter of composite nitrate salt waste is to be mixed with at least 1.2 liters of zeolite/kitty litter). The
resulting mixture can be re-packaged into 55-gallon drums or POC as needed. It is estimated that three
{3) 55-gal drums and three (3) POCs will be generated as daughters for each parent remediated. All of
the resulting 138 containers will then be submitted for certification.

There are seven (7) 85-gal and nineteen (19) 55-gal drums proposed to go through HE-RTR pre-screening
to confirm the presence of unconsolidated nitrate salt or cements cans and to determine if the inner
container is vented. These twenty-six (26) parent containers are assigned to cemented waste stream
LA-CIND1.001 and were transferred fromSP57 to SP72 based on the recent data review of the
generator’s discardable waste log sheet that indicated that these drums are nitrate salts. Based on the
HE-RTR pre-screen results, the containers will go to WCRRF for remediation if found to be nitrate salt
drums, or will be submitted to CPP for pre-certification if cemented cans and inner container is vented
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and has an approved filter, or will be transferred to SP#57 for disposition if cemented cans are identified
as unvented or possess other prohibited items. At WCRRF, the nitrate salt drums will be remediated in
accordance with a new or revised procedure to ensure the final mixture meets or exceeds Carlsbad’s
mixing requirements (each liter of composite nitrate salt waste is to be mixed with at least 1.2 liters of
zeolite/kitty litter). The resulting mixture can be re-packaged into 55-gallon drums. It is estimated that
three (3) 55-gal drums and three (3) POCs will be generated as daughters for each parent remediated.
All of the resulting 156 containers will then be submitted for certification.

Certification Path
All of the containers will go through the CCP certification cycle after remediation activities at WCRRF.

RTR

Description: All 1254 remediation daughters will be subject to RTR. Hence, it will require approximately
90 days to complete the RTR certification activities for these daughter drums.

Rate: 14/day

HENC

Description: All 1254 remediation daughters will be subject to analysis at HENC. Hence, it will require
approximately 90 days to complete the NDA analysis for these daughter drums.

Rate: 14/day

FGA

Description: All 1254 remediation daughters will be subject to analysis for flammable gases. Hence, it
will require approximately 90 days to complete the flammable gas, head space analyses for these
daughter drums.

Rate: 14/day
SHIPPING

RANT
Description:

55-gal drums will be shipped with no special requirements. However, the payload must not exceed
6,000 pounds or dunnage drums will need to be used to make up the payload configuration of 14 55-gal
drums or 2 SWBs per TRUPACT Il.
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Rate: Based on the average weight of 350 Ibs, 28 drums per TRUPACT Il per shipment may be achieved,
although this year the average shipment has been about 16 to 19 drums.

Work Required for Disposition (detailed descriptions of scope)

AK Documentation

Description: All 1254 remediation daughter containers will be evaluated by CCP during container
certification prior to shipment to WIPP and will be reassigned to the appropriate AK waste stream as
required. All drums are currently in an approved AK waste stream; however, the assignment of the
remediated nitrate salt to debris, homogenous or perhaps an absorbed waste stream is pending a CCP
decision. The revised waste stream description is estimated to be completed in late FY2012. CCP must
also revise the TRU Waste Content (TRUCON) code to include the physical and chemical form of the final
kitty litter/nitrate salt mixture and the waste packaging configurations.

Procedure Change

Description: Detailed operating procedure WP-WCRR-DOP-0233 WCRRF Waste Characterization
Glovebox Operations must be revised or replaced to the implement the recipe to mix kitty litter/zeolite
and nitrate salts. The final mixture must meet or exceed 1.2:1 kitty litter/zeolite:nitrate salt as specified
by the LANL Carlsbad white paper (Amount of Zeolite Required to Meet the Constraints Established by
the EMRTC Report RF 10-13: Application to LANL Evaporator Nitrate Solts, May 08, 2012).

Readiness

Description: Any drums with MAR inventories >HC 3 (0.52 PE-Ci) that require venting will need to be
scheduled after receipt of start-up authorization authority approval for >HC 3 operations which follows
successful completion of both contractor and Federal readiness assessments.

Commodities needed for this Solution Package

The commodities are estimate on the basis that all debris daughter drums require remediation at
WCRRF; all 55-gal and 85-gal, unvented drums require installation of HEPA filters at Dome 33; and that
all suspect cement drums are actually unconsolidated nitrate salts.

Number
Needed

55-Gal 682
85-Gal 117
POCs 705
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Critical Action Items required to Process Waste

Responsible Due Date

Manager

Modify Procedure EP-WCRR-DOP-0233 Mark Shepard 30 days prior to use
Modify RWP NA NA
Equipments/Procurements NA NA
Schedule Assumptions:

e There are three hundred and five (305) that are estimated to be processed at WCRRF. These are
estimated to create twelve hundred and fifty-four (1254) daughter containers. It is estimated
that 10 drums per week will be processed at WCRRF.

e Thirty-three (33) 55-gal drums will be submitted to RTR to determine if the drums contain only
debris, and not homogeneous nitrate salts. It is assumed that they contain nitrate salts and all
will go to WCRRF as part of the 305.

e Twenty-three (23) 85-gal drums will be submitted to Dome 33 Drum Venting System (DVS) to
vent and install HEPA filters. All are >HC 3. Assume 6 drums/day will start after SP#03 and X05.

e Twenty-six (26) drums (7 85-gallon and 19 55-gallon) drums require pre-screening thru HE RTR
after SP#57 to determine if the drums are indeed unvented and contain cemented cans. Itis
assumed that all are vented and contain nitrate salts and all will go to WCRRF as part of 305.

Shipping:

Based on the estimated generation of daughter drums resulting from the remediation activities, the
resulting 1254 daughter drums will require 128 days to ship, assuming 16 containers/shipment.

Attachments

e Lists of Containers by proposed path
e Schedule
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