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Department of Energy

Carlsbad Field Offic:e
P.O.Box3090
Carlsbad, New Mexico 138221

FE U 1 3 2017
Mr. Ed Gulbransen, Manager
Central Characterization Program
Retrieval, Characterization and Transportation
Nuclear Waste Partnership LLC
P.O. Box 2078
Carlsbad, NM 88221-2078
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Subject: Correction to Source Document Referenced for Waste Stream LA-MHD01.001
Concurrence and Approval per CBFO MP 4.15
Dear Mr. Gulbransen:
The CBFO is amending the letter (CBFO:NCD:JRS:PG:17-0724:UFC 5900.00) that was
submitted to your office on February 6, 2017 concurring with Waste Stream LAMHD01.001. The correct Source Document associated with this approval for Waste
Stream Waste Stream LA-MHD01.001 is Source Document CCE06. The CCEM initially
referred to Source Document CCE01 and was revised to CCE06 on February 2, 2017, Draft C.
The CBFO Forms 4.15-1 and 4.15-2 remain the same.
The Carlsbad Field Office (CBFO) continues to concur with the CCEM for Waste Stream LAMHD01. 001, Source Document CCE06 approved on February 6, 2017. The CCP is authorized
to use waste stream LA-MHD01.001, Source Document CCE06 in the Waste Data System
(WDS) and to enter containers into the WDS using approved procedures for characterizing and
certifying TRU waste for shipment to and disposal at WIPP.
This letter and supporting documentation fulfills the CBFO requirements of the WIPP
Documented Safety Analysis, Rev 5.b, Chapter 18.8.
If you have any questions, please contact me at (575) 2:34-7313.

71 ~~
1

J. R. Stroble, Director
CBFO Nati<>nal TRU Program
Compliance~ Division

Enclosure:
MP 4.15 CBFO Form 4.15-1
MP 4.15 CBFO Form 4.15-2

170211
CBFO:NCD:JRS:PG:17-0725:UFC 5900.00

lllllllllllllllllllllllllllllllllll\1111

Mr. Ed Gulbransen
cc: w/enclosure
G. Basabilvazo, CBFO
G. Birge, CBFO
M. Brown, CBFO
T. Carver, NWP
N. Castaneda, CBFO
H. Cruickshank, CBFO
C. Fesmire, CBFO
w. Mackie, CBFO
D. Miehls, CBFO
D. Standiford, CBFO

* ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
S.Hu~.CBFO
ED
J. Carter, NWP
ED
T. Groover, NWP
ED
M. Ramirez, NWP
ED
R. Reeves, NWP
ED
M. F. Sharif, NWP
ED
C. Soaterna, NWP
ED
T. Greenwood, NWP
ED
D. Wade, NWP
ED
J. Payanes, TFE, Inc.
ED
F. Ybarra, TFE, Inc.
ED
P. Gilbert, Site Documents ED
G. Lyshik, Site Documents ED
WI PP Operating Record
ED
CBFO M&RC
*ED denotes electronic distribution

CBFO:NCD:JRS:PG:17-0725:UFC 5900.00

-2-

FEB 1 3 2017

CBFO Form 4.15-1
December 2016

CARLSBAD FIELD OFFICE

SITE: LANL-CCP
DOCUMENT TITLE: CCEM for Waste Stream LA-MHD01.001 (Remainder of waste stored at LANL and WCS)
DOCUMENT NUMBER AND REVISION: Revision 0
TYPE OF REVIEW: Technical Review
ASSIGNED REVIEWER: Richard Vann Bynum Ph.D.

FORWARD RESPONSE TO:
PAGE

SECTION

ite.Documents
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COMMENT (Cite Rqmt, if applicable)

#

1.

1

2.

2

3.

2

Conclu It is stated that there is a potential for unsions remediated nitrate salts, but they will be
excluded from the waste stream. Please
describe how these salts will be identified
and how they will be excluded. This
information is presented in TA1 so maybe~
just a reference to that section. Please
note that RTR has previously shown an
inability to distinguish between absorbent
and sand in another waste stream, so its
ability to discriminate unconsolidated
nitrate salts from other waste material is
uestionable.
lntrodu First paragraph of this page states that
ction LANL has identified all of the containers
that possibly include constituents that
could be characterized as 0001 or 0002.
Please provide a description of how LANL
made this determination so that an
assessment of the confidence in that
process can be performed.
lntrodu In the second paragraph of this page it is
ction stated that the conditions considered are
standard temperature and pressure (0°C
and 1 atm). The EPA Method (EPA600/2-80-076) on page 2 paragraph 3
states that it includes the assumption that
the chemicals react at ambient
temperature and pressure. Please justify
why different conditions are considered
and justify the use of any conditions
different from those assumed in the EPA
Method.

RESPONSE

ACC

Reference to Technical Assumption
#2 added clarify. The AKA process
will look, on a container by
container basis, whether or not the
possibility of these un-remediated
(un-consolidated} salts are present
in each individual container.
Containers that cannot definitively
ensure that un-remediated salts are
absent will be rejected by the
Central Characterization Program's
Nonconformance Report process.

x

The source document (M420)
describes the process LANL used to
identify suspect nitrate salt
containers and assign 0001 and
0002 to these containers. This
information is referenced in
Technical Assumption #2.
Reference to Technical Assumption
#2 added.
Comment incorporated. "standard"
changed to "ambient"

x

x

REJ

4.

2

lntrodu Fourth paragraph-the author uses the
ction term "freeze-files". Please define what
this means.

x

5.

2

lntrodu
ction

x

6.

3

Method
ology/A
pproac
h

7.

4

Method
ology/A
pproac
h

8.

5

Method
ology/A
pproac
h

A freeze-file is an official change to
the AKSR which is filed with
Document Control and is
incorporated with subsequent
revisions of the AKSR. Reworded
to clarifv.
Fourth paragraph-- A defense must be
The compatibility is performed
documented and referenced that
during the TRUCON evaluation
formalized in the WDS system
establishes that there is no interaction
between waste streams at least until such developed.
time that the room/panel is closed. Since
this assumption likely extends to all waste
streams, it would be more efficient for this
defense to be developed as a separate
paper that could be referenced by all of
the CCEMs.
Third paragraph, first sentence. Suggest "between" changed to "associated
with" to clarify.
rewording to "The primary focus of this
CCE is to assess potential reactions
between chemicals and materials falling
within the dominant and minor
categories." As currently written it
appears that only dominant-minor
interactions are considered (i.e. dominantdominant and minor-minor interactions
are not considered).
Item 4. -it is stated that it's an
The source referenced (M383) and
acceptable condition to demonstrate that discussion supports the conclusion
oxidation of cellulosics by nitric acid has
that the formation of nitrocellulose is
already occurred and will not occur in the "extremely unlikely" under these
conditions and that oxidation will
future. While this addresses one
incompatibility, the interaction of a strong occur instead of nitration (See
Technical Assumption #8, bullets f
oxidizer with cellulosics, it does not
address the resulting presence of a
and i).
potentially explosive material. Note that
the lead in paragraph to this list says that
to be acceptable for disposal at WIPP, at
least one of the listed conclusions must
be valid. Given that criteria, all of the
cellulosics could have been converted to
nitrocellulose (an explosive) and because
one of the conclusions was met, the
waste would be fine for disposal at WIPP.
I realize this same statement exists in
other previously reviewed CCEMs and I
apologize for not catching it earlier. The
wording within this section must be
reworked.
Last paragraph-The word "significant" is Comment incorporated.
used several times and in different ways.
The definition of what insignificant
chemicals/materials should be revised to
state "are those not present in a quantity
or form that could lead to the reaction
consequences described in 40 CFR
264.17(b)." to be consistent with the
criteria stated in the
methodoloav/approach.

x

x

x

9.

5

10.

5

TA 1-no change
TA2-no change
TA3-lncluded new 1st sentence to
clearly state the assumption.
T A4-Language taken from TA4a
and moved to the 1st sentence to
clearly stat the assumption.
TA5-lncluded new 1•t sentence to
clearly state the assumption.
T A6-no change
TA7-lncluded new 1st sentence to
clearly state the assumption.
TAB-Included new 1st sentence to
clearly state the assumption.
TA9-lncluded new 1•t sentence to
clearly state the assumption.
This assumption is based on the
Techni TA 1-A brief review of the referenced
reports reveal that they deal with graphite waste stream materials and their
cal
uses identified in the sources cited
Assum interactions with oxidizers (e.g. nitrates)
ptions and other chemicals that may be found in for graphite in Attachment 1,
Rocky Flats Waste. However, they do not consistent with the previously
deal with the ability of graphite to
approved CCEMs. Source
explosively burn when dispersed in air. A documents include 0029, 0074,
plausible scenario in a debris stream is
M032, M116, P090 listed in
that the drum is jostled, suspending the
Attachment 1. Graphite does not
graphite in the air and causing metal
react under standard conditions to
debris within the waste (or some other
form potentially explosive mixtures.
mechanism like static generation) to
Reference M 116, page 24 further
generate a spark.
supports the use of graphite powder
as a fire suppressant. MSDS for
Graphite Fire Extinguisher from
Amerex Corporation further
supports this conclusion.
Additionally, the purpose of the
CCEMs are to evaluate reactions
associated with combining waste
constituents and does not consider
the introduction of an outside
ignition source that could ignite any
combustible waste form, thus
considering incompatible chemical
reactions between materials not the
physical properties associated with
the introduction of an ignition
source.
Techni
cal
Assum
ptions

It would be good practice in all CCEMs to
clearly state the assumption being made
upfront (first sentence) of the Technical
Assumption, and then go into the basis for
that assumption. In many cases the
assumption doesn't appear until later, and
in some cases the assumption is not clear
at all.

-

x

x

11.

6

Techni
cal
Assum
ptions

TA1-last sentence. It is not clear how
the AKA process will identify any
unconsolidated nitrate salts in the waste
stream when the exhaustive process
outlined above did not identify them. Note
that RTR cannot be depended on to
reliably identify nitrate salts which would
be indistinguishable from other low Z
number solids. Please provide a
description of how the AKA process will
identify any unconsolidated salts to
provide confidence in that process, or
demonstrate confidence in the steps
taken to date. Additionally, it is not just
nitrate salts that are of concern. It is any
nitrate containing compound. For
example, nitrocellulose resulting from the
contact of nitric acid and paper or cotton
is a concern. These nitrated compounds
could exist in washed rags/clothes if the
nitration process had already occurred
prior to rinsing and discard.

The AKA process, involves the
review of container paperwork that
would assist in identifying if waste
contents were identified as being
nitrate salts or in proximity to nitrate
salt processes. If during the review
of this paperwork it cannot be
definitively determined that a
container lacks nitrate salts, the
container will be rejected (via the
CCP NCR process) and returned to
the host-site for remediation. RTR,
when utilized assists in reconciling
the container paperwork in regards
to whether homogenous solids
(which may or may not be nitrate
salts) are present in the drum.
Reference to CCP-TP-005 included
to clarify.

x

The AKA process has already
identified additional drums to be
segregated from the waste stream
pending further review and/or
treatment. This protocol is
documented in the AKA.
The following sentences were
rewritten or added to qualify the
potential for nitrocellulose.
Paragraph before Table 1:
"These sources clearly demonstrate
LANL's understanding of risks
associated with these materials and
an ongoing policy to prudently
manage rags saturated with nitric
acid solutions."
Paragraph after Table 1:
"These studies support the
conclusion that although the
formation of any nitrated cellulose
cannot be conclusively dismissed,
the preponderance of evidence
shows that if nitration occurs at all it
will likely minimally nitrate the
cellulose (which is less reactive)
rather than form nitrocellulose."

12.

6

Techni
cal
Assum
ptions

TA3a.-Hydrofluoric acid is commonly
Comment incorporated.
utilized with nitric acid in the processing of Hydrofluoric acid has been
addressed separately in TA #3(a).
plutonium residues. Please provide a
justification for why HF would not be
available for reaction with the inorganic
absorbents described in this assumption.

x

13,

7

14.

8

15.

8

TA3b-the calculations described in the
second paragraph should be included in
the CCEM or documented and
referenced. It is not clear from the
calculations whether it was assumed that
the pure water absorption capacity was
applied to the solutions. The mechanism
of interaction of water with the absorbent
varies with the chemical structure of the
absorbent. Some interactions are a
physical attraction, while others are a
chemical reaction.
Techni TA3. The analysis by Ors. Funk and
Clark state that these drums are not a risk
cal
Assum amongst other reasons due to the nitrate
ptions concentration being approximately 32%
by weight, whereas DOT designates that
a concentration of sodium nitrate of 45%
by weight is a Packing Group Ill oxidizer.
It appears that the value cited by Ors.
Funk and Clark are weight percent of
nitrate anion, not sodium nitrate. If you
estimate that all of the nitrate ion is
present as sodium nitrate, the
concentration is approximately 44% by
weight. Given the analytical uncertainty
stated as +/- 10%, it appears that the
solution analyzed was above the
regulatory threshold that was cited.

Techni
cal
Assum
ptions

Calculations are documented in the
referenced AK Source Document
C344.

x

The report referenced was prepared
to bound the LANL waste materials
of concerns assuming the worstcase concentration for
unconsolidated or nitrate-bearing
wastes of concern. As described in
the TA2, these materials have been
segregated from the waste stream.
The generators conclusions of this
report are presented to document
this determination bounding the
containers in this waste stream,
especially after the identification
and segregation of containers of
concern described in TA 2.

x

Reference to the estimated
concentration removed, but
conservative and bounding
conclusion maintained to document
the generators knowledge of the
waste remainina.
Techni T A3 c. Spilfyter acid neutralizer is clearly Agreed, Spilfyter in combination
cal
indicated on its manufacturer's SDS to be~ with the nitrate wastes of concern
have been considered, and the
Assum incompatible with strong oxidizers. The
ptions data presented in source document M41 El containers affected by this
combination have been and will be
shows the combination of the organic
identified and segregated as
amines and other constituents in the
waste can lead to a runaway exothermic described in TA# 2. "once those
containers determined to be D001
reaction within the general margin of
and 0002 are segregated for further
safety identified by the CCPS. So the
manufacturer says it is a problem, an
treatment" added to the end of the
discussion added to clarify.
independent National Laboratory says it
may be a problem, but then a report by
LANL which was focused on the possible
incompatibilities of nitrates with
organic/cellulosic materials is cited
supporting the conclusion that there was
no credible safety hazard. That is a
conclusion that cannot be accepted
absent significant arguments which were
not presented to the contrary.

x

16.

9

Techni
cal
Assum
ptions

17.

9

Techni
cal
assum
ptions

18.

9

Techni
cal
Assum
ptions

19.

10

Techni
cal
Assum
ptions

20.

10

Techni
cal
Assum
ptions

21.

10

Techni
cal
Assum
ptions

TA4 d.-Granted both Nochar and Waste
Lock 770 are both organic sorbents, but
Nochar is a Thermoplastic Elastomer
Polymer while Waste Lock 770 is a
polyacrylate. Chemically these two
materials are not the same so a
justification for extending the Nochar data
to Waste Lock 770 is necessarv.
TA4e.-Source document C244 is cited
immediately following the MSDS but yet
doesn't contain the MSDS for Waste Lock
770. How was compatibility determined?
I am not questioning the compatibility
since I was able to find the MSDS on the
internet, but the source documentation is
lackinQ.
TA5b.-The lack of any sealed containers
does mitigate the pressurization effect of
generated HCL. However, this analysis is
looking too narrowly at the issue. What
about the health and environment effects
of HCL? HCL generation would trigger
criteria 2 on page 3 for incompatible
materials, so it cannot be assumed away.
TASc.-Again, the issue is being
evaluated too narrowly, starting with the
introductory paragraph for TAS. What
about reactions of aluminum with acids
and bases that generate hydrogen gas?

The following clarification was
added: "Based on review of MSDS
and other industry data, the
engineered organic polymer
sorbents, including Nochar and
Waste Lock 770, have similar
properties, thus similarity of Nochar
and Waste Lock 770 is assumed."
Included C370 which is the MSDS
for Waste Lock 770.

x

x

This evaluation does not consider
this expected slow reaction to be
"uncontrolled" as described in TA5d.
Sentence in T A5b rewritten to clarify
the risk associated with these slow
reactions in a sealed environment.

x

Language changed to "With the
exception of a run-away reaction,
the expected generation of
hydrogen gas is expected."
The reaction of acids and bases
with the metals was considered and
is addressed in Attachment 2 (RGN
23)
TA5d.-The Executive Summary states
The nature of the debris waste form
that this is a mixed debris waste stream.
would not promote rapid reactions
How would a matrix of mixed debris
during the slow evolution of HCI gas
mitigate the formation of HCI? Venting is discussed previously during the
a valid mitigation, but slow corrosion must review of the previous CCEM for
presumably depend on the physical
MHD01 in the Waste Handing
nature of the materials which are not
Building. Reworded to clarify that
the resulting hydrogen chloride gas
stated. Additional information is
necessary to support this assumption.
would be mitigated by the waste
matrix.
The CCE considered the reactions
T A6-Kinetics is often a hard argument.
The reaction of aluminum for example
between the excess caustics and
with caustic is very fast for foils or other
metals. As illustrated in Attachment
high surface area materials, slow for
3 the reaction consequences
massive pieces. Additional information is identify potential flammable gas and
needed to support this assumption.
heat generation, but not ignition
(fire) as with the acids. The
following was added to further
support the determination:
"Additionally, the excess caustics
would be in solid physical form
(e.g., excess cement) and less
reactive than caustic liquids that
have been neutralized or present in
small quantities not readily available
for a rapid reaction."

x

x

x

22.

10

Techni
cal
Assum
ptions

23.

11

Techni
cal
Assum
ptions

24.

11

Techni
cal
Assum
ptions

25.

11

26.

11

Techni
cal
Assum
ptions
Techni
cal
Assum
ptions

TA7- The EMRTC testing mixed finely
ground grout which should increase the
availability of the nitrates for reaction as
opposed to a solid grout matrix.
However, the waste stream under
consideration is primarily a debris, not a
grout or mixed grouVnitrate matrix. While
not questioning the conduct or results of
the EMRTC testing, it is for a focused
scenario involving the ability of the nitrate
to support ignition and should not be
extended to the ability of nitrates, in
intimate contact with cellulosics, to nitrate
the cellulosics.
T AS-Overall, this is a good justification
for the debris component of the waste
with a few minor points that follow.
However, the waste stream is noted to
contain a homogeneous component
which is not identified or addressed.
TA8c.-The citation quoted from source
document C375 is not entirely correct.
Nitric acid not being in its pure form (e.g.
mixed with sulfuric acid) could be an ever1
more reactive material with cellulosics. _,
TA8c.-Again the debris component is
not addressed.

TA #7 refers specifically to
cemented waste which is a
component of this waste stream.
The potential for the formation of
nitrated cellulosics and the
combination of nitrates and
cellulose are addressed in TAs #2
and #8.

x

TA #7 refers specifically to the
debris component of the waste
stream. The homogeneous
component of the waste stream is
addressed in TAs #3, #4, and #7.

x

Quote deleted.

x

Quote deleted.

x

TA8d .. While the DSC tests are
interesting, nitrocellulose is known to
decompose at approximately the
temperatures where exothermic reactions
were found. However, nitrocellulose is
also known to be ignited by friction (as an~
many explosives). See for example page
4 of
htti;i://msdssearch.dow.com/PublishedLite.
ratureDOWCOM/dh 08a6/0901 b803808C!
67fc.gdf?filei;iath=/82200001.gdf&fromPage=GetDoc. This
document also notes that nitrocellulose
should not be stored with oxidizers.
Based on this information, I do not see
these temperature-only tests and
arguments as being conclusive for
demonstrating its safety for disposal. If a
definitive cause of the ignition observed in
the emplaced drums had been found and
was not linked to the interaction of nitrates
with organics, then this data would be
useful to show that they are not a
problem. The interaction of nitrates with
orQanics cannot be so simply dismissed:...

The source referenced (M383) and
discussion supports the conclusion
that the formation of nitrocellulose is
"extremely unlikely" under these
conditions and that oxidation will
occur instead of nitration (bullets f
and i) (See Comment 7).

x

The testing described in TA 8d is
presented to demonstrate a
conservative scenario for
combustible materials actually
mixed with high concentrations of
nitrates salts. These tests were
provided to bound any reactions
that could occur during incidental
contact between debris materials
and nitrates in the waste stream.

27.

12

28.

12

29.

12

Techni
cal
Assum
ptions

30.

13

Table 1

31.

13

Table 1

Techni
cal
Assum
ptions

TA 8d last subbullet-1 am not sure how
relevant the polyethylene encapsulation
data are. The issue is whether the
nitrates are available to react with other
organic materials. These tests do not
address that issue. Leachability tests
would likelv be more relevant.
Techni TAB Nitric Acid-I question the stated
concentrations of concern. What
cal
Assum happens when the water evaporates from
ptions the nitric acid over time, or is consumed
by interaction with some other substance
in the waste?

Last sentence in the second
subbullet of TA Bd deleted.

The stated examples of potential
concentrations of concern, are
those greater than those
determined to be insignificant. The
studies cited specifically concluded
it would be relevant with any
concentration (TA8i) and that the
potential for reaction will decrease
with time (TABh)
TAB-The practice of rag management is This table was added to
an important consideration. It would be
demonstrate an on-going
understanding and historic
very beneficial and relevant to show for
example by a review of procedures that
management associated with rags
these procedures were in place during the with oxidizing chemicals. Effective
time frame of this waste stream
dates added to the table to further
generation. The earliest date
support proper waste management.
documented in Table 1 is 1978, with the
It is also assumed that if nitric acid
dates of generation of this stream
identified in the Executive Summary as
contamination on the waste had
been there for 39 to 44 years, any
initiating in 1973.
reaction would have already
occurred.
C033-How was nitric acid determined as Mr. Foxx didn't specify in this
beinQ excessive?
qenerator interview.
Several references are made to rinsing
See resolution to comment 7. As
cellulosic materials in water if suspected
discussed in the CCEM, it was
of being nitrated. However, nitrocellulose determined that the formation of
is not water soluble so if already formed
nitrocellulose in the waste stream is
this rinsing would have no impact. Please highly unlikely and supported by the
provide a stronger argument for why
AK sources referenced. The term
these materials are not of concern.
nitrated rags in the procedures is
misleading, referring to rags
containing nitrate solutions, not
nitrocellulose. The following was
added before Table 1 to clarify:
"It should be noted that the term
"nitrated" rags used in the
references refers to rags saturated
with nitrate solutions (not
nitrocellulose)."

x

x

x

x
x

32.

13

33.

14

34.

14

35.

14

Table 1 The cited source document (M383) has a
significant flaw in its logic. Just because
several cited processes for making
nitrocellulose include the use of sulfuric
acid to remove the water formed doesn't
mean that the reaction cannot proceed
without the use of sulfuric acid. In fact,
the earliest occurrences of the formation
of nitrocellulose did not involve the use of
sulfuric acid. The first observation of the
formation of nitrocellulose was from
wiping up a spill of nitric acid with a rag
which upon drying ignited. This
reportedly did not involve the use of
sulfuric acid, although later experiments
bv this chemist did include sulfuric acid.
Techni TA8e.--. states that the optimum molarity
of acid for cleanup is 1-6 molar which is
cal
Assum significantly less than the concentrated
ptions nitric acid cited as needed for the
production of nitrocellulose. However, as
the observation by SchOnbein
demonstrated the removal of water by
evaporation can lead to ignition of rags
contacted with nitric acid. It is also
reasonable to assume as water
evaporates from more dilute nitric acid,
e.g. 1-6 molar as stated being used for
cleanup, more concentrated nitric acid will
result leading to the possibility of nitration
and ignition.
Techni TA8f. is supposition unless it can be
cal
backed up with objective evidence. The
Assum absence of self-ignition is not absolute
ptions proof of the absence of nitrocellulose.
Consider nitrocellulose films for example,
which have existed for decades without
self-ignition but are known to be very
unstable and easily ignitable, particularly
when old. It is known that nitrocellulose is
stabilized by being kept moist or damp.
The absence of discoloration is also not
sufficient evidence of the absence of
nitrocellulose, which can be yellowish
white, hardly distinguishable given the
lighting conditions within a glovebox.
-·
Techni TA8g-lt is not only self-ignition that we
cal
have to be concerned with. We also hav1~
Assum to be concerned with the formation of
ptions nitrocellulose which could later encounter
an initiating event.

-

TA #8 does not say it is impossible
to create nitro cellulose without
sulfuric acid; it states that is
extremely unlikely for numerous
cited reasons.

x

See resolution to comment 7.

x

See resolution to comment 7.

x

See response to Comment 7.

x

36.

14

Techni
cal
Assum
ptions

37.

14

Techni
cal
Assum
ptions

38.

16

Attach
ment 1

39.

17

Attach
ment 1

40.

18

Attach
ment 1

41.

19

Attach
ment 1

TA8h&i.-- Many references are made to
self-ignition, which is a possibility for
nitrocellulose. However, nitrocellulose is
also known like many energetic
compounds to have decomposition
initiated by friction. It is plausible to
have more dilute nitric acid contact rags,
have the water evaporate over time, form
nitrocellulose as the nitric acid
concentration increases, and sit
peacefully until such time as friction is
generated initiating decomposition. You
cannot solely focus on self-ignition.
A Rocky Flats study is cited as 0265 and
0266. Source 0266 has several pages
(including Figure 5 which should show the
experimental setup) that are garbled and
unreadable. A better copy of this source
document should be found if it is to
continue to be used. The text notes that
the extended contact samples were
placed in a Teflon container. This leads
me to believe the tests were conducted in
a closed system, i.e. the water was not
allowed to evaporate. Thus these
experiments did not duplicate the highly
likely scenario whereby more dilute nitric
acid was contacted with cellulose and
allowed to evaporate which would have
created more concentrated nitric acid.
Similar waste streams from TA55 during
the same period have a broader listing of
chemicals/materials of concern. There
needs to be a reconciliation of the
chemicals/materials of concern, or an
explanation of why they are different.

See response to Comment 7.

x

This is the best available copy we
could locate and CCP felt the
conclusions were relevant. Also,
the possibility of nitric acid reacting
with the rags has been considered
and assumed to have already
reacted in the waste that has been
in the drums for years.

x

The chemicals are identified
conservatively on a waste stream
basis. The enhanced AK involved
in the development of the CCEMs
will assure that the chemicals of
concern are identified and
accounted for.
"reagent" changed to "product" to
Calcium oxide is a byproduct of direct
oxide reduction, not a reagent used in the clarify.
process.
Envirostone Accelerator-gypsum and
Generally cement formulations
potassium sulfate are not particularly
contain caustic curing agents and
caustic and should have RGN NA.
CCP has been consistently (and
conservatively) assigning RGN 10
to all cement formulation for this
reason.
The Accelerator and cement are
Gypsum Cement is duplicated again on
actually two different products and
this page, and should be assigned RGN
have been separated. RGN 10
NA
assigned per the protocol discussed
in comment 40.

x

x

x

x

42.

22

Attach Oil-assigning an RGN to a broad
ment 1 category of oils is difficult. It is obviously
RGN 101, but could also be 16, 28, 29.

43.

22

Attach Potassium Thiocyanate can release HCN
ment 1 and/or H2 S when contacted with acid.
RGN 11 should be assigned.

Based on the CCP protocol
selected CCP assign RGN 101
(Miscellaneous Combustible and
Flammable Materials) to mixtures of
oils, fuels, gasolines, greases,
waxes, and tars. The EPA
consistently assigns only RGN 101
to general forms of these typically
petroleum-based products without
regard to the specific formulation of
these diverse compounds. RGN
101 is assigned to the following
product types; polymeric/synthetic
oils, diesel oils, cutting/coolant oils,
lubricants, petroleum-based
hydraulic fluids, gas oils (cracked),
jet oils, waxes, gasolines, greases,
and tars.
Though not a cyanide compound,
RGN 11 will be conservatively
assigned to account for potential
HCN generation for this compound.
Based on this assignment,
additional review of the sources was
performed and it was determined
that this compound was used in
small quantities in low molarity
solutions to determine the
concentration of silver in nitric acid
dissolution solutions and would
have reacted during this activity.
This safety precautions taken for
this reaction are specifically
addressed in M086. For this
reason, potassium thiocyanate will
be move to Attachment 4 as an
insignificant chemical in the waste
stream.

x

x

44.

22

Attach Rad Release II Step 1 should be assigned Based on the CCP protocol
ment 1 RGN 15 due to ammonium bifluoride.
implemented, water-based
detergents and cleaners typically
contain greater than 60% water with
various surfactants, alcohols, and
acidic/basic salts (phosphates,
sulfonates, alcohols, amines, etc.).
For this reason, the physical
properties for individual products
must be evaluated individually
based on the manufactures
information, MSDS/SDS, and
similar product information
consistent with the EPA method to
assess the physical properties
associated with these solutions.
Based on the review of these
chemical sources, it has been
determined that the assignment of
RGN 106 (Water and Mixtures
Containing Water) for most dilute
water mixtures is bounding for
reactions of concern, if used for
their intended purpose (small
quantities applied on surfaces
resulting in residual contamination
after drying).

x

In addition, the MSDSs/SDSs must
be evaluated for the specific product
formulation(s) for incompatible
chemicals and physical properties
to assign additional RGNs, based
on the products specific physical
properties. For example, RGN 10
(Caustics) will be assigned to
caustic products containing bases
(e.g., potassium hydroxide, sodium
hydroxide, ammonium hydroxide,
sodium metasilicate), RGNs 1, 2,
and 3 for acidic products, and RGN
101 for solutions determined to be a
flammable (e.g., containing
ethanol).
45.

22

46.

25

Attach Rad Release II Step 2 should be assigned See response to comment 44.
ment 1 RGNs 4 and 14 due to the inclusion of an Consistent with previously approved
ether and an alcohol.
assignments for the Rad Release
products.
Attach Spilfyter Base Neutralizer should be noted In general trace chemicals are not
ment 1 to contain Thvmol Blue.
listed as components of concern.

x

x

47.

26

Attach Tetraethylamine chloride should be
ment 1 assigned RGN 7 as an amine.

The chemical name used for this
compound is a misleading synonym
for the chemical that is more
commonly known as
tetraethylammonium chloride which
is not an amine. This compound is
a relatively nonreactive compound
that would likely be assigned NA if
inorganic. RGN 101 was assigned
conservatively to bound the
potential incompatibility associated
with strong oxidizers identified in
MSDSs for this chemical.
Titanium is not particularly toxic and TGN RGN 24 is assigned to titanium and
titanium compounds in the EPA
24 should be deleted.
Method.
Tungsten is not particularly toxic and TGN RGN 24 is assigned for tungsten in
24 should be deleted.
tungstic acid in the EPA Method
and for this reason RGN 24 is
conservatively assigned to tungsten
metal.
Zirconium is not particularly toxic and
RGN 24 is assigned to zirconium
TGN 24 should be deleted.
and zirconium compounds in the
EPA Method.
RGN 24 is assigned to zirconium
Zirconium oxide is not toxic and is very
and zirconium compounds in the
unreactive. Assign RGN NA
EPA Method. For this reason, RGN
24 is conservatively assiqned.
Reworded to clarify:
RGN1-Being a debris stream, it is not
reasonable to say all acids are neutralized
and immobilized. There is nothing in the "Excess acidic solutions are
neutralized and immobilized or
record to show that all debris material
underwent a pH test and neutralization.
present in quantities insufficient to
However, it is reasonable to assume that result in unexpected or adverse
reactions."
any acids are present in very small
quantities in the debris waste stream
absent any free liQuids.
RGN3-lt is a stretch to state that all
RGN 2 and RGN 3 reworded similar
trace amounts of acids (e.g. Rad
to RGN 1 to clarify.
Release) are absorbed and unavailable
for reaction. They would likely be present
but in very small quantities. Rather than
comment on each individual RGN, the
authors should revise this table to reflect
that this is a debris waste stream and all
of the chemicals/materials may not have
gone thru a treatment process. Small
quantities may be dispersed throughout
the waste stream.
RGN 6-The amide in Organicstrip has a Comment incorporated. Evaporation
vapor pressure of 0.29mm Hg at 20°C,
language removed.
which is about 1/60 the vapor pressure o1f
water. Claiming the residues would
evaporate is not credible.
_,
RGN 7-claiming that a precise
RGN 7 reworded similar to RGN 1
stoichiometric quantity of Spilfyter was
to clarify.
used is not credible. An excess quantity
was almost certainly used.

x

48.

26

Attach
ment 1

x

49.

27

Attach
ment 1

50.

28

Attach
ment 1

51.

28

Attach
ment 1

52.

29

Attach
ment2

53.

29

Attach
ment2

54.

29

Attach
ment2

55.

29

Attach
ment2

x

x

x

x

x

x

x

56.

30

57.

34

58.

38

59.

40

60.

Attach RGN 13-the only ester identified was the
ment2 dibasic ester in organicstrip. With no
specific identification of the compound it is
incorrect to state that it would evaporate.
Dibasic esters generally used as paint
strippers are selected for their low vapor
pressures, contrary to what is assumed in
this analvsis.
Attach DCHP was used as a source of Pu ions to
ment4 initiate electrorefining and as an oxidant
of americium for MSE. It is formed via a
precipitation process but is not part of
residue precipitation to my knowledge.
Attach CMPO would not have been consumed.
ment4 Its use was much the same as DHDCMP.
Suggest Note 1 is more appropriate. This
also aoolies to DBBP.
Attach Some minor constituents (e.g. alizarin,
ment4 bromothymol blue) that were noted in the
comments to Attachment 1 should be
included in attachment 4.

Comment incorporated. Evaporation
language removed.

x

Comment incorporated.

x

Comment incorporated.

x

In general, trace chemicals in
products are not listed as
components of concern because of
extremely low quantities and
product description variability.
These product mixtures are
assessed based on a review
primarily of the MSDS information to
assess the mixture consistent with
the EPA method and not each
chemical individually.

x

END OF COMMENTS.
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FORWARD RESPONSE TO:
PAGE

SECTION

COMMENT (Cite Rqmt, if applicable)

#

1.

1

2.

1

3.

1

4.

2

5.

2

RESPONSE

Revise the title to identify which part of
Comment Incorporated
LA-MHD01 this a lies to.
Exec. Summary. Include the revision of
Comment Incorporated
the AK report used so that the evaluation
can be traced to a specific version of the
AKSR.
Identify when the AKSR will be revised to We are not aware of any policy that
include this CCEM.
requires the CCEM and AKSR
match. The only time the AKSR is
required to be updated is if the
enhanced AK process changes the
characterization of the waste (e.g.,
adds EPA HWNs). Even then, it just
means waste cannot be added to the
waste stream until the AKSR is
updated. Also, the CCEM does not
change the characterization of the
waste. Therefore once the CCEM is
finalized, a freeze file will be
submitted to address any minor
inconsistencies. In the meantime,
CCP will endeavor to finalize the
current draft of the AK report.
2 paragraph. The statement that the
Shaw report has determined compatibility
with underground components cannot be
verified without the Shaw re ort.
2" paragraph. The statement that the
AKA will verify acceptability with the
AKSR needs clarification since the
AKSRs are out of date (especially if new
chemicals or process such as the
repackaging efforts are included in the
CCEM.

ACC

x
x

x

Rewritten to clarify the scope of the
CCEM is to assess the compatibility
of the waste and packaging.

x

See response to comment 3

x

REJ

6.

7

7.

10

8.

19

9.

20

10.

21,22

11.

24

12.

25

13.

26

14.

26

15.

26

16.
17.

27
38

18.

Top paragraph. Because you have listed
several reasons for compatibility in the
one sentence (2"d sentence), refer the
reader to Table 1 for the iustifications.
0
Item 7, 2" paragraph. Clarify the
reference to the WHB containers.
lnstaCote CC. Fix and fixing contamination
are not described in the AKSR.
Lead nitrate is not mentioned in the
AKSR.
MET-L-X, NoChar (two items), PIG
products (when loose), are not mentioned
in the AKSR.
Rad-Release products are not mentioned
in the AKSR.
Spilfyter products are not mentioned in
the AKSR.
Thorium Fluoride is not mentioned in the
AKSR.
Trichloroethylene. The headspace gas
concentration cannot be used to estimate
concentrations in the waste matrix; clarify
if you mean the headspace gas
concentration was 1.25 ppm. Note that
the last column states that there was no
TCE detected in the headspace.
Trichloroethylene. The last column states
that there was no TCE detected in the
head space.
Total sorb is not mentioned in the AKSR.
SF-2 is identified in C009 but not in the
AKSR. C009 also identifies FC-23,
Fluorinert, clarify when they will be added
to the AKSR. SF-23 is not found in the
AKSR.
END OF COMMENTS.

Reference added to see Attachment
1..

x

Comment Incorporated

x
x

It is referred to in source documents
cited therein (see last sentence in
second paraqraph of introduction).
See response to comment #8.
See response to comment #8.

See response to comment #8.
See response to comment #8.
See response to comment #8.
HSG results supported the AKEs
judgement to assign the Trace
concentration. However, the
reference to the HSG results deleted
to avoid misinterpretation.

x
x
x
x
x
x

See response to comment #14.

x

See response to comment #8.
See response to comment #8.

x
x

x

Date
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CHEMICAL COMPATIBILITY EVALUATION CHECKLIST

Site: Los Alamos National Laboratory
CCEM Name: LA-MHD01.001 Full Waste Stream
No.
1

2

3

4

5

6

7
8

9

10

11

Criterion
Has the Certified Program
performed a satisfactory review
of the CCEM?
Does the CCEM match the
current revision of the AK
Summarv Report?
Do the chemicals listed in the
CCEM match those listed in the
AK Summary Report or is there
a revision pending to include
those that are not listed?
Are the chemicals in the CCEM
assigned to the correct RGNs?
Are those chemicals assigned
"NA" non-reactive?
Do the assigned RGNs match
those listed in the summarized
reactions table and the binary
compatibility chart?
Are the assumptions used to
dismiss chemicals from
consideration reasonable?
Are the assumptions used to
assign chemical concentrations
or quantities reasonable?
Are there new AK source
documents generated to
supplement the CCEM? If so,
request and review them as
necessary.
Are the compatibility
conclusions consistent with the
RGN assignment and
assumptions (no reaction or the
reaction is not significant)?
Do the compatibility
conclusions justify that the
waste stream is incapable of
initiating an unexpected or
incompatible hazardous
reaction?

Courtland

Result
yes

Yes except for chemical listed in M. Doherty's DRR for this
document.
Yes. However, there are additional chemicals and products
identified in the CCEM. No revision to the AKSR is pending.

yes

-

yes
yes

yes

yes

yes. New documents w1~re reviewed. In Addition, source
document C390 was added at the time of the interactive review
and discussed at that time.

-·

yes

-

yes

Fesmirel~~

Print and Sign

-·

{_#F'
tf?

-tt" fe bco;//

Date

WASTE STREAM CHEMICAL COMPATIBILITY EVALUATION MEMORANDUM

TO:

Daniel Wade, CCP Site Project Manager

FROM:

James M. Schoen, CCP, Acceptable Knowledge Expert [Signature on File]

DATE:

February 06, 2017

RE:

Chemical Compatibility Evaluation for Waste Stream LA-MHD01.001 Full Waste
Stream (AK Source Document CCE06)

Executive Summary
The purpose of this memorandum is to document the chemical compatibility evaluation (CCE)
required by CCP-TP-005, CCP Acceptable Knowledge Documentation, for waste stream
LA-MHD01.001. As described in CCP-AK-LANL-006, Los Alamos National Laboratory TA-55
Mixed Transuranic Waste Rev. 13, waste stream LA-MHD01.001 is a TRU-mixed debris
waste stream originating from the Plutonium Facility Building (PF-4) located in Technical Area
(TA)-55 and is composed predominantly of mixed heterogeneous debris and lesser quantities
of homogeneous solids (less than 50 percent by volume). This debris waste was generated
from 1978 to present. This CCE applies to all waste assigned to LA-MHD01.001, including
containers stored at LANL and at the Waste Control Specialist, LLC (WCS) facility in
Andrews, Texas. A separate CCE was previously completed for a subset of the LAMHD01.001 waste stream (those containers currently in the WHB, AK Source Document
CCE02). The information presented in the separate CCE for the LA-MHD01.001 WHB
inventory is a subset of the information presented in this CCE, which addresses the entire LAMHD01.001 waste stream.

Conclusions
The conclusions reached in this CCE demonstrate that the contents of LA-MHD01.001 waste
containers are acceptable for disposal as bounded by technical assumptions and the results of
this compatibility analysis. The waste form and characteristics render components
unavailable for reaction, or ensure that contents are neutralized, mitigated, or are otherwise
compatible, or that any anticipated reactions would not result in unexpected or uncontrolled
consequences. The final waste form has been determined to be incapable of initiating the
adverse chemical reaction consequences identified in the Methodology/Approach discussion
below and as bounded by the results of this CCE. There is a possible potential for unremediated (un-consolidated) nitrate salts; however, these would be identified during the
acceptable knowledge assessment (AKA) process and would be excluded from the waste
stream (See Technical Assumption #2). The final determination for acceptability is contingent
upon several factors including the AKA verifying that the container contents are bounded by
the evaluation described in this CCE.

Introduction
As stated above, the LA-MHD01.001 waste stream is predominately debris waste originating
from PF-4 at TA-55. Individual containers within the waste stream may have originated as a
CCE for Waste Stream LA-MHD01.001
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debris container from TA-55 or from the repackaging of one of the other TA-55 waste streams
(i.e., LA-MIN02, LA-CIN01, LA-MIN04-S) through TA-50 or TA-54. After the WIPP incident
involving a container with nitrate salts and organic kitty litter, LANL evaluated these waste
streams and any container which was determined to contain some combination of these
constituents that could meet the definition of a 0001 or 0002 waste was removed from the
population. LANL identified that some of the LA-MH001.001 containers were part of the
population of containers potentially containing 0001 and 0002 waste forms, including
containers treated with an organic kitty litter (e.g., sWheat Scoop) to absorb liquids or to
"down-blend" the nitrate salts. However, none of the containers currently contained in the
waste stream are a part of the population that LANL determined would carry either hazardous
waste number (See Technical Assumption #2).
The purpose of this CCE is to determine if the chemicals and materials in the waste stream
(including packaging materials) are compatible at ambient temperature and pressure. This
CCE does not determine if containers exhibit the Resource Conservation and Recovery Act
(RCRA) characteristics for Hazardous Waste Numbers (HWNs) 0001, 0002, or 0003. CCP
will examine available documentation for the LA-MH001.001 containers to verify waste
contents as part of the Acceptable Knowledge Assessment (AKA), which is performed to
evaluate historic process activities and verify acceptability of the examined container
population with respect to the Acceptable Knowledge Summary Report (AKSR) and, in
specific, to verify absence of 0001, 0002 and 0003 waste. The CCE/AKA is an iterative
process, as each relies on the other. The AKSR, and the source documents cited therein,
provide the chemical and material input information to perform the CCE.
The composition of the waste varies between containers, but is consistent with the expected
waste stream composition as defined in the AKSR. The CCE identifies and evaluates any
potential adverse chemical reactions (e.g., generation of fire, explosion, heat, or fumes) that
stem from combining chemicals within and between the LA-MH001.001 waste containers, to
ensure compatibility of waste contents. Specifically, this CCE focuses on the compatibility of
the following waste matrices of concern in the LA-MH001.001 waste:
•
•
•
•
•
•

Liquids absorbed with sorbent (see Technical Assumptions #3 and #4),
Cemented nitrate salts (see Technical Assumption #7),
Plastic, rubber, and cellulose debris (see Technical Assumption #8),
Graphite debris (see Technical Assumption #1 ),
Metal debris (see Technical Assumption #5), and
Excess caustics (see Technical Assumption #6).

This CCE considered more than 225 chemicals and materials identified in the waste stream
LA-MH001.001 AKSR (including pending revisions in CCP freeze-files) and referenced
acceptable knowledge (AK) source documentation. While this evaluation is limited to verifying
the compatibility of the chemicals and materials within the LA-MH001.001 waste stream
(including the packaging materials), the evaluation also provides information to verify
compatibility of this population of containers with other waste streams during TRUCON Code
development.
In conclusion, this CCE provides criteria and justification supporting the CCP determination
that the contents of the LA-MH001.001 containers are acceptable for disposal as bounded by
the results of this CCE. The waste form and characteristics render components unavailable
for reaction, or ensure that contents are neutralized, mitigated, or are otherwise compatible, or
CCE for Waste Stream LA-MHD01.001
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that any anticipated reactions would not result in unexpected or uncontrolled consequences.
The final waste form has been determined to be incapable of initiating the adverse chemical
reaction consequences identified in the Methodology/Approach discussion below.

Methodology/Approach
The following methodology was applied to determine the chemical compatibility of the
constituents in the waste contained in waste stream LA-MHD01.001. The chemicals and
materials considered during this CCE were compiled from the AKSR (i.e., Table 9, Chemical
Identification and Use Summary, other waste stream constituents identified in the AKSR), and
associated AK source documents that were reviewed during this evaluation.
AK source documents that addressed chemical and material composition of the waste stream
were reviewed to estimate the maximum quantity of the chemical or material that could be
expected in any individual LA-MHD01.001 container. Based on this review, the identified
chemicals and materials were conservatively assigned a maximum quantity within an
individual container as follows:
•
•
•

Trace - less than 1 weight percent
Minor - 1 to 10 weight percent
Dominant -greater than 10 weight percent

The primary focus of this CCE is to assess potential reactions associated with dominant and
minor constituents. However, some trace components could produce significant exothermic
reactions without the proper actions being taken to mitigate the hazards associated with these
chemicals and materials, and these components therefore must also be considered.
The quantity estimations reflect the AKE's best judgmErnt, based on a review of the AK source
documents collected in accordance with CCP-TP-005, and are conservative approximations.
The AKE makes a qualitative evaluation based on the use of the given chemical/material as
described in the AK source documents in the absence of actual quantitative information
(e.g., analytical data, mass balance information, procedural recipes). When the available AK
data are inconclusive, the more conservative concentration/quantity is assigned.
For purposes of this evaluation, "incompatible" refers to chemicals and materials that when
mixed can lead to the reaction consequences describe~d in 40 CFR 264.1 ?(b)(General
Requirements for Ignitable, Reactive, or Incompatible 1Wastes):
1) Generate extreme heat or pressure, fire or explosions, or violent reactions,
2) Produce uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities to
threaten human health or the environment;
3) Produce uncontrolled flammable fumes or gases in sufficient quantities to pose a risk
of fire or explosions;
4) Damage the structural integrity of the device or facility; or
5) Through other like means threaten human health or the environment.
When compliance with 264.17 (b) is required, the owner/operator may document that the
above reactions will not occur based on "references to published scientific or engineering
literature, data from trial tests (e.g., bench scale or pilot scale tests), waste analyses (as
CCE for Waste Stream LA-MHD01.001

Page 3 of 53

specified in § 264.13), or the results of the treatment of similar wastes by similar treatment
processes and under similar operating conditions."
Guidance provided in the 1980 EPA method EPA-600/2-80-076, "A Method for Determining
the Compatibility of Hazardous Wastes" (EPA Method) is the basis of this CCE for predicting
adverse reaction consequences between groups of chemicals (Reactions Groups) based on
molecular functional groups or physical characteristics (i.e., metals), and/or reactive
properties of the chemicals and materials contained in the waste stream. The EPA Method
describes binary combinations of waste that are not compatible. The binary comparison is
presented on a two-dimensional matrix that identifies potential reaction consequences. The
potential reaction consequences predicted by the chart are based on pure chemical reactions
at ambient temperature and pressure. Synergistic and antagonistic effects were assumed not
to influence the reactions. It should be noted that there are wide variations in the reaction
rates of individual pure chemicals within these broad groupings. Some individual materials in
one group will react violently with some of the materials in another group and cause great
hazard; others will react slowly, or not at all. For this reason, specific chemical and material
combinations and other variables must be evaluated. Additional variables considered include
chemical use, chemical form (e.g., inhibited chemicals, degradation, consumed during use),
waste management practices (e.g., neutralization, passivation, immobilization), waste matrix
effects, and documented generator engineering judgment and operational experience.
To be considered eligible for WIPP disposal, the CCE must demonstrate at least one of the
following conclusions for each chemical and material combination of concern:
1) The chemical or material is not present in a quantity or form sufficient to produce
adverse reactions. This determination is made based on the documented use of the
chemical or material and waste management practices of the generator site, as well as
the AKE's judgment considering relevant AK source documentation (See Technical
Assumption #1 ).
2) The chemical or material, including reaction products, was rendered non-reactive or
unavailable for adverse reactions with other chemicals and materials of concern in the
waste stream.
3) Other chemicals and materials of concern were rendered non-reactive, unavailable for
reaction, or are not present in the waste stream.
4) Anticipated incompatible reactions have already occurred during waste generating
processes or subsequent waste management activities (e.g., passivation of sodium
metal, neutralization of acidic solutions, reaction of hydrofluoric acid on silica-based
absorbents, oxidation of cellulosics by nitric acid) and will therefore not occur in the
future.
5) The reaction between chemicals or materials will result only in inconsequential
reactions and cannot lead to one of the five reaction consequences described in
40 CFR 264.1 ?(b) (e.g., slow generation of gases and heat, corrosion/oxidation of
metals, solubilization of toxic metals).
The chemicals and materials of concern in containers from waste stream LA-MHD01.001
were identified and compiled in Attachment 1, which presents the use and management of
each chemical/material of concern based on the referenced AK source documents. The
CCE for Waste Stream LA-MHD01.001
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Reactivity Group Numbers (RGNs) assigned to each chemical/material are consistent with the
guidance provided in the EPA Method, unless an exception has been identified (C390). It
should be noted that chemicals/materials that could be included in multiple RGNs based on
the chemical class or functional group are only assigned the RGN(s) determined to be
applicable by the EPA Method. For example, trichloroethylene is an unsaturated aliphatic
chlorinated solvent that could be assigned both RGN 117 (Halogenated Organics) and RGN 28
(Hydrocarbons, Aliphatic, Unsaturated); however, RGN 17 would be assigned as the
appropriate chemical class to assess the compatibility of this chemical with other RGNs.
Chemicals and materials not listed in the EPA method are assigned the most appropriate
RGN(s) based on chemical class (functional group) and reactive properties based on review
of chemical literature, material safety data sheets (MSDSs), safety data sheets (SOSs), or
industry documentation and reports. The RGN assignments were made in coordination with
the Payload Engineer Team, who are responsible for maintaining the chemicals and materials
in the TRU Waste Inventory Transportation Packaging list (Master RGN List).
All of the chemicals and materials of concern listed in Attachment 1 were evaluated to identify
their potential to form incompatible adverse waste reaction consequences corresponding to
the assigned RGN, based on the EPA Hazardous Waste Compatibility Chart in EPA-600/280-076. Attachment 2 presents a table showing each RGN combination based on RGNs
identified in Attachment 1, and an evaluation of incompatibilities based on the identified RGN
combinations. Attachment 2 also provides the justification used to determine the compatibility
between the RGNs, based on waste management practices and/or physical form of the
specific materials and chemicals of concern evaluated under Attachment 1 . Attachment 3
presents the compatibility chart for the waste based on the general chart presented in the
EPA Method.
Attachment 4 lists the chemicals and materials that were determined to be potentially present,
but at an insignificant concentration to contribute to an adverse reaction, or to not be present
in the LA-MH001.001 containers. Insignificant chemicals/materials are those not present in a
quantity or form that-could lead to the reaction consequences described in 40 CFR 264.17(b).
The justification and assumptions for these determinations are provided in the notes after the
table in Attachment 4.

Technical Assumptions
1.

Graphite - Graphite in this waste stream consists of bulk graphite chunks, pieces, and
powder used as a fire suppressant and will not form potentially explosive mixtures
(dust or aerosols) with air in the drum. The NOAA database identifies that graphite is
"almost chemically inert" in the bulk form. This conclusion is supported by testing
performed at INL with graphite powder and carbon waste surrogates containing highly
concentrated nitrate solutions (0262, 0263, 0~~64).

2.

Nitrate Salts - It is assumed that nitrate salt-bE~aring containers have been
segregated. As described in Summary of Evaluation and Identification of LANL Nitrate
Salt Containers (LA-UR-14-23807), the following evaluations were performed by LANL
to identify suspect nitrate salt containers assigned 0001 and/or 0002 and segregate
these containers for additional treatment (M420):
•

Identified containers with LANL generator Waste Codes A25 (Leached Process
Residues), A26 (Evaporator Bottom/Salts), A27 (Nitrate Salts), and A28
(Chloride Salts) that had originated from TA-55.

CCE for Waste Stream LA-MHD01.001
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•

Containers with generator Waste Code A28 were eliminated after initial review
indicated all containers with A28 Waste Code were indeed from TA-55 chloride
operations and not nitrate operations.

•

Dates of generation of interest were from 1979 to 1991 because these dates
spanned the period between the start-up of TA-55 nitrate evaporator operations
in 1979 and full implementation of new evaporator and cement fixation
operations in 1991. The latter eliminated the generation of unconsolidated
nitrate salt wastes but allowed the generation of individual cemented cans on a
case-by-case basis.

•

The mid-1980s represent a time period when unconsolidated and cemented
nitrate salts were generated concurrently, but the same generator Waste Codes
were applied.

•

Over 1,700 active aboveground containers were evaluated for the presence of
unconsolidated nitrate salt in bags with attached generator Waste Codes of
A25, A26, and A27.

•

Reviewed and summarized TA-55 nitrate operational procedures to establish
criteria for presence of unconsolidated nitrate salts.

•

Identified processes that generated nitrate salts and eliminated those that did
not, such as chloride salt operations.

•

Examined waste generator records including discardable waste forms and logs
that contained itemized descriptions of waste items that were not part of
radioactive solid waste disposal forms and database comment fields.

•

Researched nitrate solution evaporation and cement fixation processes with
TA-55 personnel (some since retired) to confirm timing of cementation process
changes.

These reviews were based on the location at which the processing of nitrate salts at
TA-55 occurred (i.e., Bldg., Room, Glovebox), as well as the date of generation. The
reviews were done irrespective of the CCP waste stream designations to ensure that
no bias was introduced and to ensure that waste matrices with mixed constituents
(e.g., debris material and nitrate salts in the same daughter container) were not
excluded for evaluation. As stated above, there is the possibility for un-remediated
(un-consolidated) nitrate salts; however, these would be identified during the AKA
process and would be excluded from the waste stream. If the absence of
unconsolidated nitrate salts cannot be justified during the review of the container
documentation, the container will be excluded from the waste stream pending further
evaluation for acceptability of the container by the AKA process, in accordance with
CCP-TP-005.

3.

Inorganic Sorbents with Liquids-

It is assumed there are no reactions of concern associated with the sorption of liquids
using inorganic sorbents in waste stream LA-MHD01.001. The inorganic sorbents added
to waste stream LA-MHD01.001 at LANL are: Diatomaceous Earth, clay-based inorganic
kitty litter, Portland cement, Spilfyter Kolorsafe Dry Acid Neutralizer 4400 Series, Spilfyter
Kolorsafe Dry Base Neutralizer 4500 Series, Totalsorb, Vermiculite, and Zeolite. Based on
the following analysis, there are no reactions of concern associated with these sorbents:
a. Unsaturated organic compounds. hydrofluoric acid. turpentine. Product
documentation identifies the potential for exothermic reaction of clay-based
CCE for Waste Stream LA-MHD01.001
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(silica-based) sorbents mixed with some chemicals including unsaturated
organic compounds (e.g., alkenes and alkynes), hydrofluoric acid, and
turpentine (M 154). This CCE has determined that there are no chemical
incompatibility concerns with the waste generated using the silica/silicatebased sorbents contained in the LA-MHD01.001 containers (diatomaceous
earth, vermiculite, zeolite, silicate sorbent products [e.g. Totalsorb]) because,
excess hydrofluoric acid is reacted with aluminum to complex the fluoride
ions and, hence would no longer be available for reaction; alkenes, alkynes,
and turpentine are absent, not available for reaction, or are present at
insignificant trace quantities in waste stream LA-MHD01.001 containers (see
Attachment 1). Additionally, these sorbents have been used by the
generator for more than 30 years. No adverse reactions (self-heating or
spontaneous combustions) have been observed at LANL during this
extended time period, or during subsequent remediation and repackaging
activities.
b. Nitrate salt solutions. Based on the study performed by the Energetic Materials
Research and Testing Center (EMRTC) (0090) on the oxidizing properties of
waste surrogates of nitrate salts mixed with zeolite, it was determined that a
concentration of less than 64. 7 wt% of a strong oxidizing nitrate salt (potassium
nitrate) in dried zeolite samples cannot meet the RCRA definition of an oxidizer,
based on SW-846 Method 1040 test results. This study utilized surrogates with
the most reactive properties to make this determination (most reactive nitrate
salt and most reactive method for combining the nitrates with the inorganic
matrices).
Based on the review of chemical literature (C344), a saturated solution of pure
sodium nitrate (saturation point= 880 grams in one liter of water at 20° Cd and
potassium nitrate (saturation point = 320 grams in one liter of water at 20 C)
would bound any LANL waste solutions considered in the EMRTC study. Based
on the estimated water absorption capacity for the inorganic sorbents, the water
adsorption capacity for zeolite ranges from 10 wt% to 81 wt% which could not
result in a dried matrix with a concentration sufficient to form an oxidizer. Even
assuming a worst-case scenario, adsorption of saturated sodium nitrate salt
solution in diatomaceous earth (maximum water adsorption of up to 400 wt%),
this mixture would result in a maximum nitrate salt concentration of 65 wt% in a
dried matrix. In addition, the EMRTC report concluded that sodium nitrate is
less reactive than the potassium nitrate conservatively selected to bound nitrate
salts. These calculations verify that LANL nitrate salt solutions sorbed with
zeolite would not result in a concentration sufficient to form an oxidizer.
For these reasons, it is highly implausible that the available inorganic sorbents
would have the absorbent capacity to retain the sufficient amounts of nitrate
solutions (including nitric acid and nitrates formed during the neutralization of
acids) to produce an oxidizer for any nitrate liquids considered during this CCE.
As stated above, there is the possibility for un-remediated (un-consolidated)
nitrate salts; however, these would be identified during the AKA process and
would be excluded from the waste stream.
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4.

Organic sorbents and Liquids-

It is assumed there are no reactions of concern associated with the sorption of liquids
using organic sorbents in waste stream LA-MHD01.001. The organic sorbents added to
waste stream LA-MHD01.001 at LANL are: Chemtex Acid Neutralizer, organic kitty litter
[e.g. sWheat], NoChar [A610, A660, N910, N960], PIG Acid Encapsulating/ Neutralizing
Absorbent, PIG Base Encapsulating Absorbents MSD-152, and Waste Lock 770, all of
which contain chemical constituents which are considered 'Combustible and Flammable
Materials, Miscellaneous' (RGN 101 ).
a. As discussed in Technical Assumption #2, it must be emphasized that any
container that could be conservatively assigned D001 or D002 (e.g., nitrate salts
and remediated liquids) has been segregated by LANL or will be identified and
segregated as part of the AKA or IWMD/AKTSS process. For this reason, the
following discussions are assumed to conservatively bound the compatibility of
the organic absorbents and neutralization agents remaining in the waste stream.
Reagent consisting of nitrate salts are discussed individually in Attachment 1
and 2.
b. The compatibility of organic sorbents in LANL waste streams was considered
and documented in "Characterization of the Potential Hazards Associated with
Potential RCRA Treatment Noncompliances" by David J. Funk and David L.
Clark (C375) which concluded: "Based on the conservative approach of using
the CCP AK data for the waste streams, there are chemicals that could
potentially be present in the waste that, in pure form and/or sufficient
concentrations, could be incompatible with sWheat™ sorbent. Because
determining precisely the incompatibility of wastes in specific containers with the
sorbent added would be technically impossible at this point, LANL must report,
conservatively at this time, that certain chemicals known to be incompatible with
the sorbents used may be present in some of the waste streams analyzed.
However, based on the fact that the incompatible chemicals would not be in
their pure form and have been subject to process reactions and various
dewatering, solidification, and other remediation processes which would reduce
their oxidizing potential, and the lack of historical incompatibility reactions in
containers of the subject wastes, the wastes should not be considered to be in
danger of imminent reaction."
This report documents the conclusions of a study of the potential reactivity of
organic based absorbents with constituents contained in LANL waste streams
following the comprehensive Extent of Condition (EOC) that identified and
conservatively assigned EPA HWN D001 to containers suspected of containing
nitrate waste materials of concern. The EOC focused on determining the scope
of non-compliances resulting from the use of inadequate waste management
procedures similar to those used to process the nitrate salt-bearing waste
stream associated with the WIPP incident. This report is consistent with EPA
requirements and guidance for characterizing potentially ignitable and reactive
waste. These narratively defined waste characteristics must be determined by
applying best judgment and operational experience. In addition to the empirical
experience and observations associated with long-term management of these
waste materials, LANL's testing on "worst-case" surrogate waste combinations
support these conclusions which conservatively bound the materials identified in
this chemical compatibility evaluation.
Repackaging documentation generated during the timeframe when organic kitty
litter was used indicates the prohibited condition of container prior to
repackaging, and it also shows actions taken and material added to the waste
during remediation and repackaging. If the absence of a reactive combination of
organic kitty litter and oxidizers (e.g., nitric acid) cannot be justified, the
CCE for Waste Stream LA-MHD01.001
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container will be excluded from the waste stream pending further evaluation for
acceptability of the container by the AKA process
c. The compatibility of the Spilfyter neutralization agents (containing
triethanolamine) with organic sorbents and oxidizers has been evaluated and
compatibility and secondary reactions associated with the nitrates that may form
have been identified as a concern (M418). As indicated in TA #2, any container
identified by LANL or CCP containing suspect nitrate salts will be segregated for
subsequent remediation. In addition, subsequent evaluations performed by
LANL (C375) to evaluate neutralizer-organic sorbents comprehensively
assessed the hazards associated with the use of potentially incompatible
organic absorbents and/or neutralizers in the waste stream. Using conservative
assumptions that organics were used to absorb and neutralize liquids, along
with review of CCP Acceptable Knowledge (AK) documentation for the waste
streams, they concluded that there was no credible safety hazard that would
pose a risk to the worker or the public once those containers determined to be
potentially 0001 or potentially incompatible are identified during the AKA
evaluation are segregated for further treatment (C375).
d. The organic sorbents NoChar A610/N910, A660/N660, Waste Lock 770, and
PIG Acid/Base Encapsulating/Neutralizing Absorbents have been demonstrated
to be compatible with oxidizers including nitric acid. As an example, NoChar
N965 is a polymer blend comprised of Nochar's A610 Petro Bond and A660
Acid Bond developed for the Savannah River Site's (SRS) F Canyon Repack
Project in 2007 involving the repackaging of thousands of drums with liquids of
unknown chemical content. NoChar performed a series of tests with various
blends of Acid Bond and Petro Bond to determine a safe way to treat these
unknown liquids. Concentrated nitric acid was selected for development of the
test blend, as SRS officials knew that nitric acid was present in many of the
containers. This development process found that N965, used at a conservative
weight ratio of 4:1 (N965 to liquid, which equates to an 8:1 volume ratio) was
robust enough to allow for the safe treatment of unknown liquids. Additional
testing involving both the weapons complex and civilian uses has been
performed on the material since it was developed. No unexpected reaction
between the nitric acid absorbed and the NoChar N965 was observed over the
duration of the testing (C385).
e. Based on a review of the MSDSs (C244, C370), it was determined that Waste
Lock 770 organic polymer absorbent is also compatible with the Rad Release
product ingredients (See Attachment 1). Based on review of MSDS and other
industry data, the engineered organic poiymer sorbents, including Nochar and
Waste Lock 770, have similar properties,, thus similarity of Nochar and Waste
Lock 770 is assumed. Additionally, since the nitric acid concentration does not
exceed 5% in any of the Rad Release products, the concentration in the final
waste form would be far below concentrations of concern for oxidizing
substances.
The Office of Environment, Health, Safety and Security Operating Experience
Level 3 (OE-3) (M427) evaluated nitrate waste and determined that " ... once
dried to constant weight, mixtures of potassium nitrate and organic absorbents
may be categorized as non-oxidizers when the nitrate salt is less than 30% of
the mixture by mass." This equates to 18.3% nitrates (N03). There are no
containers in waste stream LA-MHD01.001 that contain greater than 18%
nitrates dispersed in organic sorbents.
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5.

Metals-

It is assumed that the mixing of halogenated solvents with metals will not result in
unanticipated or hazardous reactions for waste stream LA-MHD01.001. As shown in the
EPA Hazardous Waste Compatibility Chart in Attachment 3, the EPA method identifies
reactions of concern (heat generation and fire) between halogenated organics (RGN 17)
and metals assigned RGN 23 (Metals, Other Elemental and Alloys as Sheets, Rods,
Drops, Moldings, etc). Additional research was performed during the preparation of the
Chemical Compatibility Evaluation performed for waste stream ID-RF-83114 (C388)
containing "dominant amounts" of halogenated solvents. This research included the
review of existing AK records, MSDS/SDS, and Internet literature to assess the potential
for reaction between the halogenated solvents and metal debris present in the ID-RF83114 waste stream. Based on this review, the mixing of the halogenated solvents with
metals will not result in unanticipated or hazardous reactions in waste stream ID-RF83114. This evaluation conservatively bounds any potential reactions associated with the
trace amounts of halogenated solvents estimated to be present in waste stream in LAMHD01.001:
a. The primary metals of concern in the literature consist of elemental alkali and
alkaline earth metals (e.g., sodium, magnesium, potassium, beryllium, lithium,
and barium) and molten (or burning) metal or metal powders (e.g., aluminum).
Molten metals and alkali and alkaline earth metals (RGN 21) are not present in
the waste stream. Metal powders are not present in the waste stream.
b. Metal debris items included in the waste stream (aluminum and copper) are
potentially reactive with some of the halogenated solvents. A major reaction of
concern identified in the literature involves the pressurization of closed
(pressurized) aluminum systems/containers (pumps, cans, tanks, piping,
cylinders) caused by the relatively slow formation of hydrogen chloride gas in a
sealed environment. This waste stream does not contain any sealed containers
or equipment that could pressurize creating an explosive condition.
c. Another reaction of concern is the rapid corrosion of aluminum resulting in the
formation of aluminum chloride which can result in the runaway autocatalytic
reaction between combinations of unstabilized methylene chloride and aluminum.
Methylene chloride was only used at LANL in trace reagent amounts and as a
paint stripper and would have already reacted in, or evaporated from, the waste
and, consequently, would not be available for further reaction.
d. The formation of hydrogen chloride gas (and hydrochloric acid) due to chemical
degradation in the waste matrix is assumed to be insignificant and resulting
hydrogen chloride gas would be mitigated by the waste matrix (i.e., relatively
slow corrosion or degradation of some waste materials and venting to low
equilibrium concentrations of gases generated by these reactions).

6.

Excess Caustic Compounds-

Any excess dry caustics (RGN 10) used for neutralization or contained in sorbent products
(e.g., carbonates, hydroxides, sulfates) are either compatible with other materials identified
in the waste stream or will not result in adverse or uncontrolled reactions. Most RGNs of
concern identified in Attachment 2 (RGNs 1, 2, 3, 13, and 107) have been rendered nonreactive or unavailable for reaction during waste management. Nonhazardous reactions
including some heat/gas generation (RGN 17, 23), slow corrosion of some metals (RGN
23) or solubilization of toxic metals (RGN 24) are anticipated. Additionally, the excess
caustics would be in solid physical form (e.g., excess cement) and less reactive than
caustic liquids that have been neutralized or present in small quantities not readily
available for a rapid reaction.
CCE for Waste Stream LA-MHD01.001
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7.

Cemented NitratesIt is assumed that cemented nitrates have been immobilized and will not contribute to
unanticipated or hazardous reactions based on the following discussions. Container
documentation data and AK source documents indicate that LA-MHD01.001 containers
include cemented waste that may contain the following: cemented evaporator bottoms
(nitrate salts), pyrochemical salts, ash, leached solids, and hydroxide precipitates. Based
on research conducted for the liquid water capacity of concretes (C344), it is estimated
that the maximum concentration of nitrates in a cemented waste form containing saturated
nitrate solutions would be 6.9 wt% for potassium nitrate and 13.4 wt% for sodium nitrate.
In practice, these concentrations will likely be lower, because additional water will be
required to counter the water interaction with the nitrates in solution to successfully cure
the concrete associated with these liquids.
Based on the study performed by EMRTC (0090) on the oxidizing properties of waste
surrogates of nitrate salts mixed with grout, it was determined that a concentration of less
than 44.4 wt% of a strong oxidizing nitrate salt (potassium nitrate) in dried grout samples
will not meet the RCRA definition of an oxidizer, based on SW-846 Method 1040 test
results. Therefore, the calculated potential concentration of potassium and sodium nitrate
in cemented waste will not exceed the 44.4% necessary to create an oxidizer. It is
assumed that these results represent the bounding scenario for cemented wastes (e.g.,
most reactive nitrate salt, totally dehydrated and powdered waste matrix) for the cemented
waste forms produced by LANL.

8.

Plastic, Rubber, and Cellulose Debris with Oxidizing Chemicals, Nitrates & Nitric
Acid

It is assumed that plastic, rubber, and cellulose debris that has been contaminated with
oxidizing chemicals, nitrates, and nitric acid will not result in unanticipated or hazardous
reactions based on the following discussions.

Oxidizing Chemicals
Based on a review of AK documentation, nitrates originating from the management of
evaporator bottom salts is the primary source of concern with respect to compatibility.
Other potential sources for oxidizing chemicals consist of process reagents that will not be
present in the LA-MHD01.001 containers in concentrations of concern, based on the
following assumptions:
a. The reagent was used infrequently (e.g., in R&D experiments), would be
consumed or decompose during process reactions, and/or would be present in
quantities that could have only resulted in incidental waste contamination during
non-routine activities (see Attachments 1 and 4).
b. The resulting oxidizing compounds would be present in process products or
waste outputs not included in the LA-MHD01.001 containers (e.g., sent to
another process, sent for recovery/recyding, sent to the evaporator, managed
as low-level waste, or sent to the Radioactive Liquid Waste Treatment Facility)
(see Attachment 4).
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Nitrates

The documented waste management practices and the waste content descriptions
could not substantiate the complete absence of most of the TA-55 process chemicals
in LA-MHD01.001 waste, including contact contamination of debris associated with
nitrate processing and management of nitrate salts or evaporator bottoms. For this
reason, additional research was conducted to conservatively assess the potential for
reaction of organic debris materials with trace quantities of nitrate salts and nitrate
solutions. Based on the following, the organic debris in the LA-MHD01.001 containers
contaminated with trace quantities of nitrate compounds are not incompatible, and
conditions required to initiate adverse reactions in the future do not exist:
c. The evaluations performed by LANL did not identify suspect nitrate salt wastes
assigned D001 and/or D002 in any of the remaining population of LAMHD01.001 containers (C375, M420)
d. Based on TA-55 chemical use and waste management practices, it is
reasonable to assume that any nitrate contamination on plastic and rubber
debris will be due to carry-over or incidental contact with process reagents or
processed nitrate salts/liquids, resulting in incidental surface contamination.
Cellulosic debris (e.g., rags, paper, cloth, wood) could be contaminated at a
higher concentration than the plastic and rubber debris due to the absorbent
nature of these materials, but are assumed not to contain the quantities or
concentrations required to initiate an adverse reaction, based on the following:
o

Differential scanning calorimetry (DSC) testing was performed at the Idaho
National Laboratory (INL) and Brookhaven National Laboratory (BNL) on
samples of carbonaceous material (e.g., graphite powder, carbon powder,
paraffin, plastic, rags) combined with highly concentrated (even heated)
solutions of sodium nitrate and potassium nitrate salt surrogates (D262,
D263, D264, M383). The tests demonstrate that even at high nitrate
concentrations (i.e., as high as 70 wt% nitrate salt) these materials will not
initiate an exothermic reaction of concern without a substantial amount of
heating. As the DSC samples were heated, they remained relatively
unreactive and even endothermic during dehydration of the sample matrix.
The exothermic reaction spikes with the nitrate salts occurred well above the
salts' melting point (212 to 220° C), as the lowest exothermic reaction spike
observed occurred at 320° C for cellulose saturated with nitrate salts. For
this reason, exothermic reactions of concern would not occur in the LAMHD-01.001 containers at temperatures associated with waste generation,
management, transportation and disposal.

o DOT oxidizer testing was conducted at BNL (M383) to determine effects of
polyethylene encapsulation on the oxidization potential of Rocky Flats Plant sodium
nitrate salt waste using surrogates containing up to 70 wt% sodium nitrate and
potassium nitrate salts. Results indicated that the high concentrations of nitrate salt in
solidified polyethylene burned significantly slower (by a factor of 8 to 33 times) and less
violently than any of the reference oxidizing materials (ammonium persulfate,
potassium perchlorate, and potassium bromate). The waste form test samples also
burned about 16 times slower than unsolidified sodium nitrate salt, and in fact the
solidified waste burned only about 1.3 times faster than polyethylene alone.
CCE for Waste Stream LA-MHD01.001
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Nitric Acid
Review of AK documentation relating to process operations and waste management
identified limited points within LANL operations that could result in the contamination of
debris waste with nitric acids in concentrations of concern (e.g., remediation of acidic
solutions, decontamination of gloveboxes with Rad-Release products containing 1-5%
nitric acid, leaching of various materials with nitric acid). In addition, the possibility that the
organic debris may have come into contact with acids during process operations could not
be ruled out. As discussed above, it is assumed that any nitric acid contamination on
plastic and rubber debris will be due to carry-over or incidental contact with process acids,
resulting in incidental surface contamination. In addition, historic packaging data suggest
the presence of cheesecloth rags, which is addressed below.
Review of AK documentation associated with LANL waste management policies and
practices supports the conclusion that the LANL waste generators considered the potential
for adverse reactions associated with rags saturated with nitric acid in an effort to mitigate
unwanted reactions associated with the management and processing of these materials
(See Table 1). These sources clearly demonstrate LANL's understanding of risks
associated with these materials and an ongoing policy to prudently manage rags saturated
with nitric acid solutions. The treatment practices listed in Table 1 for these rags bound
the time frame of generation of LA-MHD01.001 waste containers and would minimize the
likelihood of saturated rags being present in any of the containers. It should be noted that
the term "nitrated" rags used in the references refers to rags saturated with nitrate
solutions (not nitrocellulose).
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Table 1 - LANL Waste Management Practices for Rags with Nitric Acid
Source
Document

C033

C094

Title

Description
In 1989 (P/S Code WM 1979-present), Pu-239 contaminated solution (consisting
primarily of water with a minor amount of HN03) was released from a ventilation line.
Released material was wiped up with rags and discarded under the WM P/S code. Rags
with excessive amounts of HN03 would have been neutralized by dipping them in
calcium hydroxide solution inside a glovebox.

AK Personnel Interview Form (Jim
Foxx)-TA-SS Miscellaneous
Operations - RD&D Processes (RD,
NCD, WM)

Nitrated rags were sent to the incinerator (IS) routinely for a while. Then, they had to
shut down the incinerator and four loads of rags were sent through the TDC under a
special safety release. After that, no more rags were used in the nitrate operations.
Only cellulose (paper, cardboard, rags) was decomposed. All other items (rubber,
plastic, etc.) were leached. Attachment 2 Timelines identifies the incinerations
operations (P/S Code IS) conducted from 3/1/78 to 1/lS/89 with TDC operations
beginning in 6/2/9S.

~K Personnel Interview Form (Tim

Hayes) - Nitrate Process

D022

Though specific to pretreatment prior to recovery, this section clearly documents LAN Ls
Wastes from Plutonium Conversion experience and understanding of the reactions associated with nitrates, nitric acids, and
and Scrap Recovery Operations
organics in the discussions associated with incineration and the subsequent calcination
of combustible materials. Document date: March, 1988.

D04S

rTA-SS Facility Safety Analysis
Report (FSAR)

MOS4

Nitrate Anion Exchange

MOS6

Incinerator

M083

Thermal Decomposition of
Cellulose Items

M121

Distillation of Lean Plutonium
Solutions

M147

Distillation of Am IX Column
Effluents to Reduce Acidity and
rvolume

M149

Dissolution of Oxides Derived from
Passivation of Carbides, Metal, or
Casting Skulls

M196

Sampling Procedure for the IonExchange Process - DS and RR

P008

Cement Fixation of Process
Residues in SS-Gallon Drums

P340

Inspecting and Packaging
Combustible and Noncombustible
rTransuranic Waste for WIPP

Thermal decomposition unit limited exclusively to the passivation of reactive nitrated
rags (i.e., cheesecloth contaminated with nitric acid and small quantities of plutonium
compounds). Document date: 199S.
The use of rags should be kept to a minimum. Rags used for wiping up spilled nitric acid
should be treated as follows:
(1) Immediately after use, thoroughly rinse rags in at least two rinse waters.
(4) Rags showing discoloration or decomposition may have
become nitrated and therefore should be accumulated only in small quantities. Consult
with supervisor when handling such materials. Never add a wet acid rag to dried
decomposing rags since a chemical reaction could cause heat to be generated and
possibly induce a fire. Effective date of document: 1978.
Identifies care is taken with rags that have been soaked in nitric acid and then dried to
be incinerated prior to recovery, because they may have been nitrated. Deteriorated,
powdery, and darkened rags are leached thoroughly with water and allowed to air dry
before being incinerated. Effective date of document: 1978.
This procedure explains the process to passivate nitrated cellulose rags. Approximate
document date: 1993.
All rags used in acid handling/cleanup should be thoroughly rinsed with water and
allowed to dry prior to further processing or handling. Effective date of document:
1983.
The usual good-housekeeping practices are observed--transporting the acid in stainlesssteel carriers and cleaning any spilled acid with wet rags that have been rinsed three
times with distilled water, the rags air-dried then placed in covered dressing jars or cans
for disposal. Effective date of document: 1984.
Any acid spills or splashes inside the box are wiped up with rags
wet with water, then the rags are rinsed in distilled water, air-dried, and stored in
dressing jars or cans with lids. Effective date of document: 1978.
A review of this procedure noted that spilled solutions are cleaned up with rags. Rags
(with nitrate solutions) are rinsed in water, air dried, and stored in stainless steel
dressing jars. Effective date of document: 1986.
Rags that show discoloration or deterioration may be nitrated. Nitrated rags can act as
an ignition source. Rinse nitrated rags several times with water. Then thoroughly dry in
an air-purge drying can before submitting to the Count Room. Effective date of
document: 1993.
Procedure identifies the specific management of acidic rags using methyl orange (rags)
and phenolphthalein (bath) indicators followed by soaking in a calcium hydroxide bath
then removing the excess liquids from the wet rags with a hydraulic press.
NOTE: The rags are certifiable after excess liquid is removed
and their pH properly adjusted. Effective date of document: 2013.
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Additionally, the following research and testing 1relating to the reactivity of nitric acid on
rags performed at Rocky Flats, Hanford, and INL would bound the rags potentially
exposed to nitric acid solutions in the LA-MHD01.001 containers. These studies
support the conclusion that although the formation of any nitrated cellulose cannot be
conclusively dismissed, the preponderance of evidence shows that if nitration occurs at
all it will likely minimally nitrate the cellulose (which is less reactive) rather than form
nitrocellulose, INL prepared an evaluation (M383) to assess the potential for adverse
reactions associated with rags used with nitric acid during clean-up activities. The
study concluded that the formation of self-igniting cellulose nitrate compounds
(nitrocellulose) or formation of an ignitable material is extremely unlikely for the
following reasons:
e. The mere use of nitric acid as a cleanup material associated with cotton or
paper wipe materials would not create such a potential. Generally, the optimum
molar cleanup concentration of nitric acid is from one to six molar. This provides
sufficient water in solution to solvate materials (metal ions of concern). As the
concentration of the nitric acid increases, solvating ability diminishes.
f.

The use of highly concentrated nitric acid solutions used with cotton or paper
wipe materials (a.k.a. cotton/paper rags) would likely oxidize the cleanup rags
first rather than solvate the materials destined for cleanup. One would expect to
see discoloration and/or self-ignition associated with the cotton or paper rags
prior to containerization. The discoloration could be extreme enough for the
materials to be carbonized or blackened.

g. Repeated addition of concentrated nitric acid on the cotton or paper rags could
cause the materials to oxidize more, but unlikely to the extent that the materials
would generate enough heat energy to spontaneously combust. Once the
addition of nitric acid ceased, oxidation would gradually come to completion, i.e.,
the acid would be spent. No further chemical reaction of cotton or paper rags
would likely occur.
h. If a self-ignition were possible, the cotton or paper rags would have ignited
within a short time frame of use and the potential for self-ignition will decrease
with time. The combustion of paper exposed to concentrated nitric acid could
be forced in a tightly confined/enclosed configuration, but would occur within
minutes. It should be noted that a PNNL study evaluated the reactivity of cloth
rags saturated with cerium nitrate and nitric acid for Hanford storage. This study
demonstrated that the thermal reactivity and sensitivity of the rags increased
initially with age up to 114 days, but then declined until the materials no longer
self-heated and were stable for uncooled storage (up to 170°C) after
approximately 146 days (0267, 0268). Note that these results are only
applicable to the conditions of the specific experiment, but support the general
observation that the potential for reaction will decrease over time.
i.

Self-igniting cellulose nitrate compound has an extremely limited potential of
forming from the incidental contact of nitric acid and cellulosic (paper and
cotton) waste materials. Due to the complex mechanism and chemicals
required to form nitrated compounds of concern, the nitration of cotton or paper
rags will not occur from incidental interaction with six molar nitric acid nor any
other molarity of nitric acid alone.
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These conclusions are further supported by a 1995 study conducted at Rocky Flats to
assess the reactivity and flammability of cellulose rags exposed to 12 normal nitric acid
(0265, 0266). This study involved preparation of nitrated cellulose reference
materials and preparation of cellulose wipe and towel samples exposed to both room
temperature and elevated temperature nitric acid for up to 90 days. The reference
materials and test samples were then evaluated using a variety of analytical methods.
The thermal stability of the samples was evaluated using DSC, Thermogravimetric
Analysis, drop-weight impact testing, and hot wire ignition testing. In addition to the
thermal stability testing, the samples were tested for nitration using Fourier Transform
Infrared Spectroscopy (FTIR). These tests determined that the main effect of exposing
wipes and towels to nitric acid is oxidation and hydrolysis of the cellulose forming lower
molecular weight by-products. The FTIR tests concluded that the cellulose exposed to
just nitric acid was not being nitrated. Impact testing indicated that none of the wipe or
towel samples exposed to nitric acid became impact sensitive. Thermal analysis
concluded that the nitric acid exposed cellulose samples were less thermally stable
than the unexposed material due to the formation of lower molecular weight
decomposition products. This report concludes that nitration of cellulose based wipes
or towels is not occurring due to exposure from just nitric acid and should not pose a
significant safety or fire hazard associated with the storage of acid contaminated wipes
or towels in drums.

9.

NAIt is assumed that chemicals and materials not assigned an RGN in attachment 1 will
not contribute to unanticipated or hazardous reactions. Chemicals and Materials not
assigned an RGN in Attachment 1 consist of inorganic non-reactive materials not
covered under the EPA method RGNs. These materials, that are non-reactive in
typical waste forms, have been identified as NA (Not Applicable) to reflect a complete
analysis for all chemicals or materials identified in this waste stream. Chemicals or
materials assigned NA are not in a potentially reactive form (e.g. dust or powders), if
applicable, and do not present a compatibility concern. Additionally, some of these
chemicals referred to as non-reactive in this evaluation generate hazardous reactions
with highly reactive prohibited compounds (e.g., explosives, polymerizing agents, and
strong acids, reducing agents, and oxidizers) or specific chemical mixtures. It was
verified that these chemicals and compounds/mixtures of concern identified in
Attachment 1 are not present or are not available for reaction. Based on the absence
of those potentially incompatible chemicals in this waste stream, this evaluation
assigns NA to these chemicals in Attachment 1.

Acceptable Knowledge Impact
Additional chemicals/material and quantity discrepancies identified during this evaluation
were determined not to affect the characterization of waste stream LA-MHD01.001
described in the AKSR (CCP-AK-LANL-006). No changes to the AKSR are required as a
result of this memo.

CCE for Waste Stream LA-MHD01.001
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Attachment 1. Waste Stream LA-MHD01.001 Chemicals/Materials of Concern

Chemical/Material

Sodium bicarbonate, sulfonate and phosphate salt
based Pu-238 oxide sample cleaning detergent/soap
(C194, 0080, M286).

Alconox

Aluminum metal

Metal used in machining operations, and component of
equipment/tools, tape, cans, and machining waste
(C194, 0076, 0080, M085, P051, P148)

Aluminum oxide (alumina)

Metallographic sample polishing, ash fluorination gas
trap, grinding paper (C194, 0076, 0080, M085, P051,
P069, P148)
!

Ammonium chloride

Con centration

Use/Description/Location (AK Source)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Chemical/Material Evaluation

10

Alconox is used in dilute
solutions. Liquids are absorbed
prior to disposal. See
Technical Assumption #6

23

Aluminum does not exist in the
LA-MH001.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaluation of RGNs of
concern.

NA

See Technical Assumption #9.
The absence of vinyl chloride
and ethylene oxide has been
verified.

NA

See Technical Assumption #9.
· The absence or unavaiiabiiity of
ammonium nitrate, potassium
chlorate, bromine trifluoride,
ammonium halides, bromine
pentafluoride, alkalis and their
carbonates has been verified.
As documented in Attachment
2 and 4, oxidizing agents (e.g.,
lead nitrate) are used as trace
reagents and would have either
reacted with substrates, are
insignificant, or present in a
form that would limit the
potential for an unexpected or
adverse reaction.

Trace

Minor

Trace

I

!

Hydroxide precipitation and plutonium chlorination
reagent. Reagent documented as experimental only
(M048, P083)

RGN
Number

Trace
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Chemical/Material

Ammonium hydroxide

Calcium carbonate

Calcium chloride

Calcium fluoride

Use/Description/Location (AK Source)

Hydrothermal processing reagent. Reagent
documentation indicates use in trace amounts (M223)
Scrubber system, hydroxide precipitation, dissolution,
and salt stripping reagent. Calcium carbonate is used
as an acid neutralizer or scrubber for halogen or acidic
exhaust. It would be chemically converted to a calcium
salt in the scrubber solution. Used for neutralization of
acids on rags (M028, M048, M118, M127, M131)
Electrorefining and direct oxide reduction (DOR)
reagent. DOR creates chloride salt waste (D070,
D080, M029, M113, P189)
ATLAS R&D recovery operations and plutonium
residues leaching reagent.
Salt waste produced in the pyrochemical Metal
Preparation Line prior to 1992. (D028, M053, M069,
M093, M118, M144, P190)

Calcium iodide

Salt waste produced in the pyrochemical Metal
Preparation Line prior to 1992 (D028)

Calcium hydroxide

Neutralization of acids. Base rarely used as a
neutralizer only. Used for neutralization of nitric acid on
rags (C033, P340)

Concentration

RGN
Number

Chemical/Material Evaluation

Trace

10

See Attachment 2 for
evaluation of RGNs of concern.

Trace

10

Consumed during
neutralization. See Technical
Assumption #6 and Attachment
2 for evaluation of RGNs of
concern.

Minor

NA

See Technical Assumption #9.
The absence of bromine
trifluoride has been verified.

Minor

15

See Attachment 2 for
evaluation of RGNs of concern.

NA

See Technical Assumption #9.
The absence of strong acids
and oxidizing agents has been
verified.

10

Consumed during
neutralization. See Technical
Assumption #6 and Attachment
2 for evaluation of RGNs of
concern.

Minor

Trace

Calcium oxide

Metal operations, pyrochemical operations, and direct
oxide reduction product. Created from oxidation of
calcium metal. (D010, D030, D070, D080)

Trace

10, 107

Cellulosics

Cloth, paper, wood (D025, D041, D083, D084, P102).

Dominant

101

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001
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Calcium oxide is dissolved in
molten calcium chloride. When
cooled, the calcium
chloride/calcium oxide mixture
is no longer reactive and is then
immobilized in cement or sent
to aqueous recovery.
See Technical Assumption #8
and Attachment 2 for evaluation
of RGNs of concern.

Chemical/Material

Use/Description/Location (AK Source)

Con centration

RGN
Number

Chemical/Material Evaluation

Chemtex Acid Neutralizer
(polymer, socks, pillows &
pads)

Sodium carbonate and organic polymer based
sorbent/neutralization agent used during repackaging
operations. Socks, pillows and pads may constitute the
majority of waste volume inside of a container (C241,
C244, M154)

Dominant

10, 101

See Technical Assumptions #4,
#7 and Attachment 2 for
evaluation of RGNs of concern.

Chromium

Contaminant of plutonium feed, anode heels, hydroxide
cake, ash, actinide separation waste, and analytical
solutions. Potentially leached from stainless-steel
materials. (C038, C039, C192, C196, C197, C200,
C205, D073,D074,D075,D078,D080, M061,M153)

Trace

23,24

Chromium does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaluation of RGNs of
concern.

Citofix/Durofix

T etrahydrofurfuryl-2-methacrylate, 2-hydroxypropyl
methacrylate based epoxy used for metallographic
sample mounting. (C197, M154, D080)

Trace

101

Component of epoxy which is
consumed in the curing
process.

Copper

Physical properties measuring standard. Component of
gaskets and wool used during disassembly of parts.
Calibration standard for thermal expansion dilatometer,
gasket material, and copper wool (copper wool is
unlikely to constitute >1 % of waste) (M030, M043,
M084, M202, P053)

23,24

Copper does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
. 2 for evaluation of RGNs of
concern.

1

Diatomaceous earth
(Fossil Shell Flour)

Silica and quartz filter aid and sorbent material.
Sorbent used during neutralization and repackaging
operations. (C244, M154, M172, P005, P103, P117)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Minor
I

I

Dominant
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NA

Non-reactive inorganic material.
See Technical Assumption #3
for an evaluation of reactions of
concern for immobilized liquids.

Chemical/Material

Oiisopropyl benzene

Envirostone Accelerator
(gypsum and potassium
sulfate)

Ethylene glycol

Evaporator bottoms
(nitrate salts)

Graphite

Use/Description/Location (AK Source)

Liquid-liquid extraction solvent, diluent, and actinide
R&O reagent. (C023, 0032, C199, P067)

Cement accelerator used in cement fixation process.
(0078, M154, P153)

Pu-238 oxide sampling suspension. Particle analysis of
oxides. Absorbed in vermiculite prior to disposal
(C194, C195, C197, 0080, M137, M~86). Ass~~ed to
be present in trace quantities only, since quant1t1es less
than 500 ml were absorbed on vermiculite at any given
time.
Evaporator bottoms consist primarily of nitrate _salts
(e.g., sodium nitrate, potassium nitra~e~ fro~ nitrate
recovery operations in TA-55. The rntnc acid effluents
that feed the evaporator originate from numerous
sources including the nitric acid effluents associated
with ion exchange and oxalate precipitation operations.
(C344, 0070,0071,0072, 0077, 0083,0084, P183,
P011)
Graphite aeroshells and Crucibles, insulators, molds,
blocks, and trays. Glovebox fire suppressant. Additive
for use in reactor fuel products (not disposed) (0029,
0074, M032, M116, P090)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Con centration

RGN
Number

Chemical/Material Evaluation

16

Reacted during use. No liquids
were disposed in containers;
liquids were sent to liquid
treatment operations and would
have been sent to cement
fixation or absorbed prior to
disposal and present in a form
that would limit the potential for
an unexpected or adverse
reaction. See Technical
Assumptions #3 and #4.

Trace

10

Reacted with water prior to
disposal; therefore, would be
non-reactive in final form. See
Technical Assumption #6 and
#7 for reactions of concern
associated with cemented
waste forms.

Trace

4

Absorbed in vermiculite prior to
disposal. See Technical
Assumption #3 and #4.

Minor

104

Salts dissolved then
immobilized during cement
fixation process and present in
a form that would limit the
potential for an unexpected or
adverse reaction. See
Technical Assumption #7.

Minor

101

See Technical Assumption #1
and Attachment 2 for evaluation
of RGNs of concern.

Trace
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Chemical/Material

Use/Description/Location (AK Source)

Concentration

RGN
Number

Chemical/Material Evaluation

Dominant

10

Reacted with water prior to
disposal; therefore, would be
non-reactive in final form. See
Technical Assumptions #6 and
#7 for reactions of concern
associated with cemented
waste forms.

Minor

101

Dominant

23

Minor

101

Gypsum cement
(Envirostone)

Cement used in cement fixation process. (C206, D071,
D078, M154, P153)

lnstaCote CC FixNote 1

Vinyl latex/modified acrylate polymer based fixative
used to fix contamination during remediation and
repackaging operations (M154, P192)

Iron-based Metals/Alloys

Knives, cutters, drum lid filters, empty cans, metal liner
baskets, tools, payload drums (D025, D041, D083,
D084, P102).

Kerosene

Metallurgical sample preparation solvent. Polishing
agent. Absorbed and discarded (C035)

·Dominant

·NA

Kitty litter(inorganic)

Clay based sorbent material used during remediation
and repackaging operations. (C242, C244, M154,
P195, P192, P159)
Organic-based (e.g., wheat based [sWheat]) sorbent
material used during remediation and repackaging
operations. (C242, C244, M154, P195, P192, P159)
Leaded gloves, shielding, sheeting, and discs.
Contaminant of actinide separation waste, analytical
solutions, ash, hydroxide cake, plutonium feed, and
solder. Solvent metal used in electrorefining. (C039,
C041, C192, C196, C197, C200, D002, D011, D073,
D074, D075, D076, D078, D080, M061, M153, P153,
P186)

Dominant

101

Kitty litter(organic)

Lead

Lead nitrate

Rarely used actinide R&D reagent. (D032, M050)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Components would have
reacted during curing and be
unavailable for further reaction.
Iron-based metals do not exist
in the LA-MHD01.001 waste
stream in powder, vapor, or
sponge form. See Technical
Assumption #5 and Attachment
2 for evaluation of RGNs of
concern.
Absorbed on vermiculite prior to
discarding. See Technical
Assumption #3 and #4.
· See Technical Assumptions #3
and #9 for evaluation of RGNs
of concern.
See Technical Assumption #4
for evaluation of RGNs of
concern.

Dominant

23,24

Lead does not exist in the LAMHD01.001 waste stream in
powder, vapor, or sponge form.
See Technical Assumption #5
and Attachment 2 for evaluation
of RGNs of concern.

Trace

24, 104

See Attachment 2 and
Technical Assumption #8 for
evaluation of RGNs of concern.
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Chemical/Material

Use/Description/Location (AK Source)

Lead oxide

Rarely used actinide R&D reagent (D032, M050)

Lithium chloride

Direct oxide reduction reagent salt. Component of
molten salt for DOR (M050, M130, M134, P105)

Concentration

RGN
Number

Chemical/Material Evaluation

Trace

24

See Attachment 2 for
evaluation of RGNs of concern.

NA

See Technical Assumption #9.
The absence or unavailability of
bromine trifluoride and strong
acids has been verified.

Dominant

NA

See Technical Assumption #9.
The absence of bromine
pentafluoride, furan-2peroxycarboxylic acid, oxygen
difluoride, potassium, NaK,
tetrahydrofuran has been
verified.

Minor

Magnesium chloride

Molten salt processing reagent. Leached and
discarded in salt stripping (C194, D011, D028, D055,
D076, D080)

Magnesium oxide

Crucibles and fire suppressant (magnesia sand).
(C194, D070, D080, M116, P189)

Minor

10

Non-reactive in the physical
form introduced into the waste
stream.

Mercuric nitrate

Catalyst used in nitrate operations. Dissolution
catalyst. As such, used in trace amounts. (M064,
D078)

Trace

24, 104

See Attachment 2 and
Technical Assumption #8 for
evaluation of RGNs of concern.

17

See Technical Assumption #5
and Attachment 2 for evaluation
of RGNs of concern;
additionally, would have
already reacted in the waste
prior to disposal and,
consequently, would not be
available for further reaction.

NA

Non-reactive primarily inorganic
material. The absence or
unavailability of concentrated
acids, lithium, bromine,
trifluoride, and a
dichloromaleic+urea mixture
has be verified.

Methylene chloride

MET-L-X

Paint stripper, contaminant of cement fixation,
hydroxide cake, and miscellaneous processing.
Chloride Operations and organoactinide trace R&D
reagent. Component of REZ-N-Bond. (C027, C092,
C200,C214, D007,D032, D077, D078, M174, P080)

Sodium chloride, magnesium distearate based fire
extinguishing agent. Used for fire suppression which is
an uncommon activity (M154, P159)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Trace

Minor
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Chemical/Material

Molybdenum metal

Metal used in machining operations, fuel elements, salt
stripping reagent, and component of Liqui-Moly.
Welding component (C014, P052, P056, P148)

Nitric acid

Used in dissolution and recovery, scrap processing,
decontamination, nitrate ion exchange, and cement
fixation pH adjustment. (C192, C210, C213, D071,
D078, D079, D080, M093, M096, M097, M098, M099,
P103, P182, P153, P190)

Niobium

Con centration

Use/Description/Location (AK Source)

Trace

RGN
Number

Chemical/Material Evaluation

23,24

Molybdenum does not exist in
the LA-MHD01.001 waste
stream in powder, vapor, or
sponge form. See Technical
Assumption #5 and Attachment
2 for evaluation of other RGNs
of concern.

2

Significant quantities of nitric
acids are either sent to nitrate
recovery or discharged down
the process drain for treatment.
See Technical Assumption #8
and Attachment 2 for evaluation
of RGNs of concern.

Trace

Metal used in welding operations, fuel elements, and
electrorefining reagent. Welding component.
Documentation indicates less than 1%. (M029, P044,
P052, P056)

Trace

!

23

Niobium does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaluation of RGNs of

concern_

!

NoChar A61O/N910

Thermoplastic Elastomer Polymer based sorbent
material used during remediation and repackaging
operations. (C244, M154, P334)

Dominant

101

See Technical Assumption #4
for evaluation of RGNs of
concern.

NoChar A660/N960

Acrylamide copolymer based sorbent material used
during remediation and repackaging operations. (C244,
M154, P334)

Dominant

101

See Technical Assumption #4
and Attachment 2 for evaluation
of RGNs of concern.

Oil (e.g., 3-in-1, Dow
Corning 2000, Fomblin
Pump, hydraulic, mineral,
Texaco Regal 32, and
Vactra 2 oil)

Metal preparation, machining, cutting, polishing, and
cooling. Sent to recovery or absorbed (C019, C020,
D002, D009, D023, D025, D029, M154, P045, P051)

Dominant

101

Sent to recovery or absorbed.

Organicstrip

Non-regulated (N-methyl-2-pyrrolidine and dibasic
ester) based) paint stripper. Paint stripper was
absorbed on rags (D002, D009, D023, D032, D041,
M154)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Trace
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6, 13

Components would react during
use and residues would be
evaporated; therefore, it would
not be available for reaction.

Chemical/Material

PIG Acid Encapsulating/
Neutralizing Absorbents

PIG Acid Encapsulating/
Neutralizing Loose
Absorbent PLP801

PIG Base Encapsulating
Absorbents MSD-152

Plastic

Polychlorinated Biphenyls
(PCBs)
Polyvinyl pyridine resin
(e.g., Reillex HPQ)

Portland cement

Use/Description/Location (AK Source)

Sodium carbonate/organic polymer based
sorbent/neutralization agent used during repackaging
operations. Products may be loose or included in
polypropylene skinned mats, pads, socks, and pillows.
One of several products that may be used on corrosive
liquid. (C244, M154)
Organic polymer/sodium carbonate based
sorbent/neutralization agent used during repackaging
operations. Neutralization chemical used during
repackaging operations. One of several products that
may be used on corrosive liquid. (C244, M154)
Organic polymer/citric acid based
absorbent/neutralization agent used during repackaging
operations. Product may be loose or included in
polypropylene skinned mats, pads, socks, and pillows.
Neutralization chemical used during repackaging
operations. One of several products that may be used
on corrosive liquid. (C241, C244, M 154)
Bottles, dry-box gloves (unleaded neoprene base),
gloves including leaded gloves, ion-exchange resins,
Plexiglas, polyethylene and vinyl, polystyrene, polyvinyl
chloride plastic, tape, Tygon tubing, vials, bags, and
liners. (D025, D041, D083, D084, P102).
In capacitors of fluorescent light ballasts. None of the
waste sent to WIPP exceeds 1% PCBs. (C157, P162)
Dissolution and recovery operations ion exchange
resin. Resins were cemented from 1987 to 2000.
(D010, D030, M154, P024)

Cement fixation and waste packaging sorbent. (C206,
D037, D078, M154)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Concentration

RGN
Number

Chemical/Material Evaluation

Minor

10, 101

See Technical Assumption #4
and Attachment 2 for evaluation
of RGNs of concern.

Minor

10, 101

See Technical Assumption #4
and Attachment 2 for evaluation
of RGNs of concern.

Minor

3, 101

Neutralized and absorbed when
used. For residual amounts,
see Attachment 2 for evaluation
of HGNs of concern.

Dominant

101

See Technical Assumption #8
and Attachment 2 for evaluation
of RGNs of concern.

Trace

17

See Attachment 2 for
evaluation of RGNs of concern.

Minor

101

After cementation, the resins
would no longer be flammable
or available for reaction.

10

Reacted with water prior to
disposal; therefore, would be
non-reactive in final form. See
Technical Assumptions #6 and
#7 for reactions of concern
associated with cemented
waste forms.

Dominant
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Use/Description/Location (AK Source)

Chemical/Material

Electrorefining and molten salt extraction reagent.
Pyrochemical salts (D055, M023, M024, M130, M134,
M206, P104, P105)

Potassium chloride

Dissolution and leaching operations reagent. Anion
Exchange reagent used in trace amounts (M069,
M099)

Potassium fluoride

Con centration

Rad-Release

Hydrochloric and citric acid based decontamination
chemical used during repackaging operations. One of
several products that may be used if contamination is
detected. (C244, M154, P192)

Trace

Rad-Release II Step 1
Surface Prep

Phosphoric, citric, and nitric acid (1-5%) and
ammonium bifluoride based decontamination chemical
used during repackaging operations. One of several
products that may be used if contamination is detected.
(C244, C390, M154, P192)

Trace

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

NA

See Technical Assumption #9.
The absence or unavailability of
strong acids, strong oxidizers,
bromine trifluoride, and
mixtures of sulfuric acid and
potassium permanganate has
been verified.

15

Recovery liquids are either sent
to nitrate recovery or
discharged down the process
drain for treatment. See
Attachment 2 for evaluation of
RGNs of concern.

Trace

Trace

1

Chemical/Material Evaluation

Dominant

Dissolution operations reagent. Reagent expected to
be used in trace amounts in Bulk Fusion (M069, M093)

Potassium pyrosulfate

RGN
Number

See Technical Assumption #9.
The absence or unavailability of
NA
strong bases, strong acids, and
strong oxidizers has been
verified.
See Attachment 2 for
evaluation of RGNs of concern
· associated vvith Rad Release
1, 3
products used during glovebox
decontamination. See
Technical Assumptions #3 and
#4.
See Attachment 2 for
evaluation of RGNs of concern
associated with Rad Release
1,2,3, 106 products used during glovebox
decontamination. See
Technical Assumptions #3, #4,
and #8.

Page 25 of 53

Chemical/Material

Use/Description/Location (AK Source)

Con centration

RGN
Number

Rad-Release II Step 2
Decon Formula

Ethylene glycol monobutyl ether, isopropanol, and
sodium hydroxide based decontamination chemical
used during repackaging operations. Decontamination
chemical used during repackaging operations. One of
several products that may be used if contamination is
detected. (C244, C390, M154, P192)

Trace

10, 106

Rad-Release Rinse
Solution

Nitric acid based (0-5%) decontamination chemical
used during repackaging operations. One of several
products that may be used if contamination is detected.
(C244, M154)

Trace

2

Rubber

Latex gloves, rubber bands, o-rings, glovebox gloves
(D025, D041, D083, D084, P102).

Dominant

101

Silicone adhesive (e.g.,
Sylgard 184)

Vessel handling and unloading. Compound used in
compatibility testing. (D009, M154, M189)

Trace

101

Sodium chloride

Electrochemical and plutonium recovery operations
reagent salt. Pyrochemical salts (D055, M029, M086,
M206, P104, P147)

Sodium fluoride

Dissolution operations reagent. Documentation
indicates it is used in trace amounts (M069, M093)

Sodium hydroxide

Cement fixation (pH adjustment), Pu-238 purification,
caustic scrubber solution, dissolution, and ATLAS R&D
recovery operations reagent. Reacted during use
(C094, C194, C210, D071, D078, D080, M064, M072,
M293, P153, P190)

Chemical Compatibility Evaluation -Waste Stream LA-MHD01.001

Chemical/Material Evaluation
See Attachment 2 for
evaluation of RGNs of concern
associated with Rad Release
products used during glovebox
decontamination. See
Technical Assumptions #3 and
#4.
See Attachment 2 for
evaluation of RGNs of concern
associated with Rad Release
products used during glovebox
decontamination. See
Technical Assumptions #3, #4,
and #8.
See Technical Assumption #8
and Attachment 2 for evaluation
of RGNs of concern.
See Technical Assumption #8
and Attachment 2 for evaluation
of RGNs of concern.

Dominant

NA

See Technical Assumption #9.
The absence or unavailability of
concentrated acids, lithium,
bromine, trifluoride, and a
dichloromaleic+urea mixture
has been verified.

Trace

15

See Attachment 2 for
evaluation of RGNs of concern.

10

Consumed during
neutralization. See Technical
Assumption #6 and Attachment
2 for evaluation of RGNs of
concern.

Trace
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Con centration

RGN
Number

Sodium carbonate based neutralization chemical used
during repackaging operations. One of several
products that may be used on corrosive liquid. (C244,
M154)

Minor

10

Reacted during use. Final
product is not available for
further reaction.

Citric acid based neutralization chemical used during
repackaging operations. One of several products that
may be used on corrosive liquid. (C241, C244, M154)

Minor

3

Reacted during use. Final
product is not available for
further reaction.

Minor

4, 7

Reacted during use. Final
product is not available for
further reaction.

Minor

3, 4, 7,

Reacted during use. Final
product is not available for
further reaction.

Use/Description/Location (AK Source)

Chemical/Material
Spilfyter Acid Neutralizer
Kit 3TYK2 (common name
Kolorsafe Dry Acid
Neutralizer)
Spilfyter Base Neutralizer
Kit 3TYK3 (common name
Kolorsafe Dry Base
Neutralizer)
Spilfyter Chemical
Neutralizer 3CNW8
(common name Kolorsafe
Liquid Acid Neutralizer)
Spilfyter Chemical
Neutralizer 3CNX2
(common name Kolorsafe
Liquid Base Neutralizer)

Triethanolamine based neutralization chemical used
during repackaging operations. One of several
products that may be used to neutralize corrosive
liquid. (C241, C244, M154)
Triethanolamine, citric acid based neutralization
chemical used during repackaging operations. One of
several products that may be used to neutralize
corrosive liquid. (C244, M154)

Chemical/Material Evaluation

Metal used in welding operations, fuel elements, and
crucibles. Dissolution and electrorefining reagent.
Crucibles, catch pans, welding material (M029, P014,
P025, P044. P052, P056)

Minor

23

Tantalum does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaiuation of other RGNs
of concern.

Tetraethylamine chloride
(tetraethylammonium
chloride)

Actinide R&D reagent. Documentation indicates it is
used in trace amounts (P076)

Trace

101

See Attachment 2 for
evaluation of RGNs of concern.

Thorium fluoride

Reagent used for the precipitation of plutonium (D005,
P103)

15

Thorium fluoride forms a
precipitate which is recycled.
See Attachment 2 for the
evaluation of RGNs of concern.

23,24

Titanium does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaluation of other RGNs
of concern.

Tantalum
I

Titanium

Metal used in welding operations and electrorefining
reagent. Component of electrodes and miscellaneous
equipment. (M029, M086, M092, M200, P044, P051)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Trace

Trace
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Chemical/Material

Trichloroethylene

Use/Description/Location (AK Source)

Clean and polish machined parts. Miscellaneous
process and hydroxide cake contaminant.
Hydrothermal processing and solvent extraction
reagent. Degreaser, polishing agent, cutoff saw
lubricant. Cold Trap agent (outside gloveboxes).
Absorbed and discarded (C009, C019, C035, C102,
C200,D077,D081,M223,P071,P085).

Concentration

RGN
Number

Chemical/Material Evaluation

17

Excess solvents are absorbed
prior to disposal. See
Technical Assumptions #3, #4,
and Attachment 2 for evaluation
of RGNs of concern.

NA

Non-reactive inorganic material.
See Technical Assumptions #3
and #9 for an evaluation of
reactions of concern for
immobilized of Rad Release
products.

Trace

Totalsorb

An expanded amorphous alumina silicate based
absorbent used during remediation and repackaging
operations (C370, C371).

Tungsten

Metal used in welding operations and equipment, fuel
elements, measure physical properties standard, and
electrorefining reagent. Standard for dilatometry;
stirring rod, welding material, fuel pin welding waste.
Quantities of waste implied to be trace (M029, M030,
M037, P044, P052,P056)

Trace

23,24

Tungsten does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaluation of other RGNs
of concern.

Vanadium pentoxide

Salt distillation and stripping reagent. Not spilled or
discarded (C061, C068, C390, M028, P110)

Trace

24, 104

See Attachment 2 for
evaluation of RGNs of concern.

Vermiculite

Hydrated magnesium-aluminum-iron silicate used to
absorb ethylene glycol, suspend oxide power samples,
and waste/liquid packaging sorbent. (C035, M064,
M154, M286, P098)

NA

Non-reactive inorganic material.
See Technical Assumptions #3
and #9 for an evaluation of
reactions of concern for
immobilized liquids.

101

See Attachment 2 for
evaluation of RGNs of concern
associated with Rad Release
products. See Technical
Assumption #4.

Waste Lock 770

Sodium polyacrylate sorbent material used during
remediation and repackaging operations (C370, C371 ).

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001
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Chemical/Material

Water

Use/Description/Location (AK Source)

Component of all aqueous reagents in this attachment.

Concentration

RGN
Number

106

Trace

Chemical/Material Evaluation

Aqueous solutions are
evaporated, cemented, or
absorbed prior to disposal. See
Technical Assumptions #3 and

#4.

Zeolite

Aluminosilicate mineral sorbent material used during pit
disassembly and remediation and repackaging
operations. (0011, 0029, M154, P195, P159)

Dominant

NA

Non-reactive inorganic material.
See Technical Assumptions #3
and #9 for an evaluation of
reactions of concern for
immobilized liquids.
Zirconium does not exist in the
LA-MHD01.001 waste stream
in powder, vapor, or sponge
form. See Technical
Assumption #5 and Attachment
2 for evaluation of other RGNs
of concern.

Zirconium metal

Electrorefining reagent and metal used in machining
(0002, 0009, 0023)

Trace

23,24

Zirconium oxide

Electrorefining reagent(M029)

Trace

24

See Attachment 2 for
evaluation of other RGNs of
concern.

Note 1: lnstaCote CC Fix is not addressed in the AKSR but was available for use during repackaging at TA-54 and, subsequently, is addressed in this CCEM
but does not impact the AKSR

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001
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Attachment 2. Waste Stream LA-MHD01.001 RGN Compatibility Evaluation
RGN
Numb
er
NA

1

Group Name

RGNs of Concern (Reaction Codes)

Inorganic, Nonreactive
compounds

None

Acids, Mineral, Non-Oxidizing

4 (H), 6 (H), 7 (H), 10 (H), 13 (H), 15 (GT),
17 (H, GT), 23 (GF, H, F), 24 (S), 101 (H, G),
104 (H, GT), 106 (H)

Evaluation of Potential Incompatibility
Chemicals/materials determined to be non-reactive. See Technical
Assumption #9.
Acids in Rad-Release are consumed during use and unavailable for
reaction. Excess acidic solutions are neutralized and immobilized
or present in a quantity or form that would limit the potential for an
unexpected or adverse reaction. See Technical Assumption #3 and

#4.

2

Acids, Mineral, Oxidizing

3 (G, H), 4 (H, F), 6 (H, GT), 7 (H, GT), 10 (H),
13 (H, F), 15 (GT), 16 (H, F), 17 (H, F, GT),
23 (GF, H, F), 24 (S), 101 (H, F, GT), 106 (H)

3

Acids, Organic

2 (G, H), 4 (H, P), 7 (H), 10 (H), 15 (GT),
24(5), 104 (H, GT)

4

Alcohols and Glycols

1 (H), 2 (H, F), 3 (H, P), 104 (H, F)

6

Amides

1 (H), 2 (H, GT), 24 (S), 104 (H, F, GT)

7

Amines, Aliphatic and
Aromatic

1 (H), 2 (H, GT), 3 (H), 17 (H, GT), 24 (S), 104
(H, F, GT)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Significant quantities of process nitric acids are either sent to nitrate
recovery or discharged down the process drain for treatment. See
Technical Assumption #8. Trace amounts of Rad-Release
decontamination products (containing up to 5% nitric acid) used
during glovebox decontamination activities would be adsorbed with
either Waste Lock 770 or Totalsorb, or present in a quantity or form
that would limit the potential for an unexpected or adverse reaction ..
See Technical Assumption #3 and #4.
Citric acid and stearic acid residues are neutralized and evaporated
on sorbents or neutralized and immobilized with cement or acid
neutralizers and unavailable for reaction. Citric acid in Spilfyter
Chemical Neutralizer products reacted during use and unavailable
for reaction. The solid waste is not a liquid, and verification that
there are no prohibited liquids in the waste is performed prior to
certification. Trace amounts of Rad-Release decontamination
products used during glovebox decontamination activities would be
absorbed with either Waste Lock 770 or Totalsorb, or present in a
quantity or form that would limit the potential for an unexpected or
adverse reaction .. See Technical Assumption #3 and #4.
Ethylene glycol is absorbed in vermiculite, immobilized with cement
and unavailable for reaction. Rad-Release II Step 2 Decon Formula
is absorbed and unavailable for reaction. Triethanolamine in
Spilfyter Chemical Neutralizer products are likely reacted during use
or present in a unreacted quantity or form that would limit the
potential for an unexpected or adverse reaction ..
The amide in Organicstrip would react during use; therefore, it
would not be available for reaction.
Triethanolamine in Spilfyter Chemical Neutralizer products are likely
reacted during use or present in a unreacted quantity or form that
would limit the potential for an unexpected or adverse reaction ..
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I

10

Caustics

1 (H), 2 (H), 3 (H), 13 (H), 17 (H, GF),
23 (H, GF), 24 (S)

13

Esters

1 (H), 2 (H, F), 10 (H), 104 (H, F)

15

Fluorides, Inorganic

1 (GT), 2 (GT), 3 (GT)

16

Hydrocarbons, Aromatic

2 (H, F), 104 (H, F)

17

Halogenated Organics

23

Metals, Other Elemental and
Alloys as Sheets, Rods, Drops,
Moldings, etc.

1 (GF, H, F), 2 (GF, H, F), 10 (H, GF),
17 {H, F), 104 (H, F)

24

Metals and Metal
Compounds, Toxic

1 (S), 2 (S), 3 (S), 6 (S), 7 (S), 10 (S),106 (S)

101

Combustible and Flammable
Materials, Miscellaneous

1 (H, G), 2 (H, F, GT), 104 (H, F, G)

1 (H, GT), 2 (H, F, GT) , 7 (H, GT), 10 (H, GF),
I - -

. . . -· , - - •. .

--·

Lj (H, l-),.1U4 (H, l.:JI)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Ammonium hydroxide, calcium carbonate, calcium hydroxide,
calcium oxide, magnesium oxide, sodium carbonate and sodium
hydroxide are either used as neutralization agents for other liquid
wastes or contained in excess process aqueous liquids that are
neutralized and immobilized and unavailable for reaction. Cements
containing caustics are rendered non-reactive in the final waste
form. Any excess dry caustics (RGN 10) used for neutralization or
contained in cement are either compatible with other materials
identified in the waste stream or will not result in adverse or
uncontrolled reactions. See Technical Assumption #16. Trace
amounts of Rad-Release decontamination products used during
glovebox decontamination activities would be adsorbed with either
Waste Lock 770 or Totalsorb and unavailable for reaction.
The esters in Organicstrip would react during use; therefore, it
would not be available for reaction.
Free acids are neutralized and evaporated on sorbents or
neutralized and immobilized with cement or acid neutralizers and
unavailable for reaction with fluorides.
Acids are neutralized and evaporated on sorbents or neutralized
and immobilized with cement or acid neutralizers and unavailable
for reaction. As documented in this table, strong oxidizing agents
are not available for reaction with hydrocarbons
As documented in this table, with the exception of RGN 23 metals,
none of the RGNs of concern are available for reaction with
methylene chloride, polychlorinated biphenyls (PCBs), or
trichloroethylene. See Technical Assumption #5 for the evaluation
of RGN 23 metals and RGN 17 halogenated organics. See
Technical Assumption #6 for evaluation of RGN 10 excess
caustics).
As documented in this table, with the exception of RGN 17
halogenated organics, none of the RGNs of concern are available
for reaction with any metals or metal compounds. See Technical
Assumption #5 for the evaluation of RGN 23 metals and RGN 17
halogenated organics. See Technical Assumption tl6 for evaluation
of RGN 10 excess caustics).
The potential solubilization of toxic metals is not a reaction of
concern. See Technical assumption #5.
As documented in this table, the RGNs of concern are not available
for reaction or are otherwise compatible with any combustible and
flammable materials. See Technical Assumption #8.
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104

Oxidizing Agents, Strong

1 (H, GT), 3 (H, GT), 4 (H, F), 6 (H, F, GT) 7
(H, F, GT), 13 (H, F), 16 (H, F), 17 (H, GT), 23
(H, F), 101 (H, F, G)

106

Water and Mixtures
Containing Water

1 (H), 2 (H),24 (S)

107

Water Reactive Substances

Extremely reactive compounds, potentially
reactive with any RGN.

I

Evaporator bottoms are cemented to mitigate their oxidizing
properties. Other process oxidizing agents are used as trace
reagents and would have either reacted with substrates, are
insignificant, or unavailable for adverse reactions. See Technical
Assumption #7.
Aqueous solutions are evaporated, cemented, or absorbed prior to
disposal. See Technical Assumptions #3 and #4. Trace amounts of
aqueous Rad-Release decontamination products used during
glovebox decontamination activities would be adsorbed with either
Waste Lock 770 or Totalsorb and unavailable for reaction.
Calcium oxide is dissolved in molten calcium chloride. When
cooled, the calcium chloride/calcium oxide mixture is no longer
reactive and is then immobilized in cement or sent to aqueous
recovery and not available for reaction with any other RGN listed in
this table.

Reaction Codes:

E
F
G
GF
GT
H
P
S

Explosion
Fire
Innocuous and Non-Flammable Gas Generation
Flammable Gas Generation
Toxic Gas Generation
Heat Generation
Violent Polymerization
Solubilization of Toxic Substances

Chemical Compatibility Evaluation -Waste Stream LA-MHD01.001
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Attachment 3. EPA Hazardous Waste Compatibility Chart for Waste Stream LA-MHD01.001
Reactivity Group
Name

Group

Acids, Mineral, NonOxidizinQ
Acids, Mineral,
Oxidizino

1
2

3

Acids, Organic

4

Alcohols and Glycols

6

Amides
Amines, Aliphatic

7

and Aromatic

2
G,H

3

H

H,F

H,P

H

H,GT

H

H,GT

H
H

10

Caustics

H

H

13

Esters

H

H,F

15

Fluorides, Inorganic

GT

GT

16

Hydrocarbons,
Aromatic

17

Halogenated Organics
1

I

1

23
24
101
104
106
107

Metals. Othe;
Elemental and Alloys
as Sheets, Rods,
Droos, Moldinas, etc.
Metals and Metal
Compounds, Toxic
Combustible and
Flammable Materials,
Miscellaneous
Oxidizing Agents,
Strong
Water and Mixtures
Containing Water
Water Reactive
Substances

6
7
10
H

13
15

GT

H,F

16
H,GT

H, F,
GT

H,GT

GF,
H,F

s

s

H,G

H, F,
GT

H,GT
H

H,GF

17
I

I

I

!

GF,
H,F

s

s

!

I GF, H

I
s

H,F

23

s

24
101

H,GT

H,F

H, F,
GT

H, F,
GT

H,F

H,F

H,GT

2

H, F,
G

H,F

104

s

H

<-----------------------------------------1

Source:

4

3

4

6

7

EXTREMELY REACTIVE

10

13

15

16

106

------------------------------------------------>

107

106

107

17

23

24

101

104

Hatayama, H.K., J.J. Chen, E.R. de Vera, R.D. Stephens, and D.L. Storm, 1980, "A Method for Determining the Compatibility of Hazardous Wastes," EPA-600/280-076, U.S. Environmental Protection Agency, Cincinnati, Ohio.
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Attachment 4. Waste Stream LA-MHD01.001 Trace Chemicals/Material
Chemical/Material
1, 1, 1-Trichloroethane
1,2-Dimethoxyethane
1-Propanol

Acetone

Acetonitrile
Aluminum chloride
Aluminum fluoride
Aluminum nitrate
Antimony pentafluoride
Arsenic
Ascarite II
Ascorbic acid
Barium
Benzene
Beryllium
Bismuth/bismuth-tin alloy

Use/Description/Location (AK Source}
Metallographic sample cleaning (<1992) and contaminant of hydroxide solids. Degreasing solvent and
component of Tap Magic. (C019, C020, C089, C195, M154, M160)
Organoactinide R&D reagent. Laboratory Reagent - Only used in trace quantities (P080)
Used in cold traps and cooling baths during plutonium fluorination. Use was outside of Glovebox (D032,
P071)
Contaminant of cement fixation process and hydroxide solids. May be associated with all debris waste
generated by metallography. Not a process chemical, but in common laboratory use. Very volatile,
would have evaporated to insignificant concentrations prior to disposal. (C019, C092, C194, D007, D076,
D078, M164, M180, M186)
Non-aqueous dissolution/extraction. Sent to Aqueous Recovery or Cement Fixation. Residues may
exist on cleaning rags which were rinsed prior to disposal. (C027, D032)
Trace chemical in chloride operations ion exchange reagent. Sent to Hydroxide Precipitation and
Subsequently Absorbed or sent to Cement Fixation (D007, P027)
Plutonium recovery operations. Chemical not referenced in specific TA-55 operations; therefore, it is not
expected in waste. (D002, D009, D023, D032, D041)
Pu-238 oxide purification and ATLAS R&D recovery operations reagent. Dissolution and leaching
reagent. Reagent reacted upon use (C210, D080, M085, M088, M093, P190)
Organoactinide R&D reagent. Antimony pentafluoride was only used in trace amounts. Antimony
pentafluoride was evaporated to dryness; contaminated wastes were incinerated for recovery of
plutonium and the acid is unavailable for reaction. (P065)
Contaminant of liquids, filtrates, ash, hydroxide cake, and analytical solutions. Evaporator sludge
contaminant and sputter coating reagent. (C010, C196, C197, C207, D078, D080, M153)
Sodium hydroxide coated silicate sorbent used in fuel fabrication process. Included in low-level waste
(C066, M154).
ATLAS R&D recovery operations and dissolution reagent. Reagent used only briefly and would have
reacted during use. (M127, P190)
Barium is identified as a contaminant of plutonium feed and waste material (e.g., ash, salts). Therefore, it
would have reacted during recovery operations prior to disposal, and would only be present in
insignificant quantities. (C038, C087, C192, C197, D075, D078, D080, M153)
Cement fixation input and actinide chemistry R&D operations reagent. R&D reagent I solvent. Sent to
cement fixation. (C027, D009, D032, D077, P080, P081)
Contaminant of plutonium/beryllium sources and metal used in machining operations. Sent to
Radioactive Liquid Waste Treatment Facility(RLWTF) in solutions or discarded (extremely low
concentrations) (C122, D007, D025, P148)
Metal used in electrorefining and sample mounting. Used as a tin-bismuth alloy solder in experimental
phase only (C031, D002. D028)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001
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Note#

3
3
4

3

3
3
1
3,6
3
2
4
3
3
3
2,4
1

Chemical/Material
Bromine
Bromobenzene
Bromocresol purple
Cadmium

Calcium metal

Calcium nitrate
Carbon tetrachloride
Cerium nitrate
Cesium chloride
Chlorobenzene
_ Chloroform
Citrapeel (orange peel
based degreaser)
Cobalt nitrate
Diamond powder
Dibutyl butyl-phosphonate
(DBBP)
Dicesium
hexachloroplutonate
(DCHP)
Diethyl oxalate
Diethylenetriamine

Use/Description/Location (AK Source)
R&D reagent used to create plutonium oxide. Used in trace quantities and would have been reacted.
(C026, P069)
Plutonium machininQ. Used as an additive to cuttinq oils (C019)
Hydroxide precipitation indicator. Used as a pH indicator in trace amounts (M048, M074, M182, P028)
Contaminant of plutonium feed, hydroxide cake, anode heels, ash, actinide separation waste, and
analytical solutions. Solvent metal used in electrorefining. Reused, not discarded. Only a contaminant
in waste. (C038, C039, C192, C196, C197, C200, 0073, 0075, 0076, 0080, M061, M153)
Metal operations, pyrochemical operations, and direct oxide reduction reagent. Calcium metal which is
not reacted in processing is oxidized and converted to Cao, pyrochemically mixed with calcium chloride,
then discarded; consequently, it would not be in the metallic state in the waste. (M050, M130, 0010,
0028, 0030, 0070, 0080, P189)
Nitrate operations reagent. No use was documented; therefore, its use is expected to be insignificant.
(0002, 0008)
Contaminant of cement fixation process and hydroxide solids. Used in PTP between January 1987 and
June 1989. Chlorination of plutonium oxide and CLS reagent. Sent to cementation (C092, C121, C200,
0078, M112, M129, P067)
Electro-oxidation reagent. Used as a catalyst to recover plutonium from LL W. If present, only trace
amounts expected. (M092)
Molten salt extraction and dissolution reaqent. Reagent used in trace amounts (0055, M184)
Contaminant of cement fixation process and hydroxide solids. Chloride Operations CLS reagent which
would have reacted durinQ use. (C092, C095, C200, 0007, 0077, 0078)
Contaminant of cement fixation and miscellaneous processing (P/S XO/XO). CLS reagent. Reagent and
contaminant. Would reacted or evaporated with use. (C027, C092, C102, C117, 0077, 0078)
Alcohol, petroleum naphtha, citrus terpene cleaning agent used to strip paint. Used in small
concentrations. Components are neutralized during use and not available for reaction (C033, 0032,
M154)
Electro-oxidation reagent. Used as a catalyst to recover plutonium from LLW. If present, only trace
amounts expected. (M092)
Metallographic polishing compound. (P181)

Note#
3
2
2
1

3

4,6
5
1,6
3
1
1

3
1,6
2

Actinide R&D reagent. (M050)

1

Oxidant used to remove americium from plutonium metal. Limited to RFP waste - DCHP reduced to
cesium and calcium chlorides (0055, M184)

3

ATLAS R&D recovery operations reagent. (M144, P190)
Metallographic sample mounting. Only used as an epoxy component which is consumed during the
curinQ process (C197, 0080)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001
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1
3

Chemical/Material
Dihexyl N, Ndiethylcarbamoylmethyl
phosphonate (DHDCMP)
Dimethyl sulfoxide
Dowanol (e.g., Dowanol
EB)
Duco cement
Epon Resin 8132
Ethanol

Ethyl ether
Fantastik
Ferric ammonium sulfate
hydrate
Ferric nitrate
Ferrous ammonium sulfate
Ferrous chloride
Ferrous sulfamate
Fluoristan (stannous
fluoride)
Fluorosulfonic acid
Formamide
Formic acid

Note#

Use/Description/Location (AK Source)
Liquid-liquid extraction solvent. Reagent used during actinide processing R&D. If present, only
insignificant amounts expected. (C023, C199)
Orqanoactinide R&D reaqent. (P080)
Sodium metal neutralization reagent. Reagent used only to react sodium bonds on fuel rods (C079,
C102, D011, D029, M154)
Used to cement caps on small polvstvrene cuvettes (C194, D080, M154)
Metallographic sample mounting. Only used as an epoxy component (C197, D080, M154)
Used for cleaning capsules and tools during Pu-238 oxide sampling and R&D reagent. Contaminant of
cement fixation and miscellaneous processing (PIS XO/XO). Used in small concentrations as a cleaning
agent and in ice baths. Any residue would have volatilized readily. (C089, C194, C195, D032, D077,
D080, P067, P180)
Organoactinide R&D reagent and cleaning solvent. Used in small concentrations as a cleaning agent.
Anv residue would have volatilized rapidly (C019, M002, P080)
Pu-238 oxide sampling and spray on cleaner for machining. Ammonium based chemical used during
decontamination and repackaging operations. Used in trace amounts. (C019, C150, C194, D080, M154,
M286, P192, P159)
Catalyzed electrochemical plutonium oxide dissolver reagent. Source documents do not indicate it was
ever used. Not expected in waste (M086)
Waste solidification and dissolution reagent. Reagent expected to be used in trace amounts and would
have reacted with substrates (C194, D080, M126, P182)
Nitrate anion exchange and ATLAS R&D recovery operations reagent. Reagent expected to be used in
trace amounts. (D030, P190)
Residue precipitation reagent. The source documents identify ferrous chloride as a chemical, but no
indication that it was ever used or disposed. (D002, D007, D023, D041)
Ash leaching reagent. The source doc identifies ferrous sulfamate as a chemical, but no indication that it
was ever used or disposed. (M093)
ATLAS R&D recovery operations reagent. The source documents identify fluoristan as a chemical, but
no indication that it was ever used or disposed. (M144, P190)
Organoactinide R&D reagent. Reagent chemical used in trace amounts. Fluorosulfonic acid was used
in only one experimental project and was evaporated to dryness; contaminated wastes were incinerated
for recovery of plutonium and subsequently unavailable for reaction. (P065)
ATLAS R&D recovery operations reagent. Reagent chemical used in trace amounts. Reacted in
dissolution process and the residues sent to cement fixation (M144, P190)
Dissolution and plutonium recovery reagent. Reagent chemical used in trace amounts (C076, D002,
D008, D036, M144)
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1
4
3

1
2
3

3

3
4
3,6
3
4
4
4
3
5
3

Chemical/Material
Freon TF (1, 1,2-trichloro,
1,2,2-trifluoroethane)
Gallium
GoJo cleaner (kerosene
derivative)
Gold
Hexane
Hydrazine dihydrochloride
Hydrazine hydrochloride
Hydrobromic acid
Hydrochloric acid
Hydrofluoric acid
Hydrogen peroxide
Hydroxylamine
hydrochloride
Hydroxylamine nitrate
Indium
Iodine
lsopar H (isoparaffin
solvent)
lsopropanol
Lanthanide metals

Use/Description/Location (AK Source)
Miscellaneous processing contaminant and recovery operations reagent. Cleaning, cooling, and
ultrasonic degreasing operations solvent. Solvent used primarily for cleaning. Allowed to evaporate prior
to disposal. (C011, C017, C019, C085, C102, C104, C105, 0029, 0077 M026, M032, M041, M123,
M212, P044, P046, P049)
Actinide R&O and casting reagent. Metal used in electrorefining and compatibility testing. Reagent
chemical used in trace amounts (0002, 0009, 0011, M032, P014, P076)
Parts cleaning solution. Used as a cleaning agent in trace amounts (0019, M 154)
Metal used in welding operations, coating material, and component of transfer boat used in plutonium
fluoride reduction. Not disposed. (C018, M202, P044)
Miscellaneous processing contaminant and R&O solvent for actinide chemistry. No instance of
absorbing hexane is documented, only contamination on rags and wipes (C102, 0077, P080, P081)
Actinide R&O and sensors/instrumentation development reagent. Reagent chemical used in trace
amounts (0032, P076, P078)
Actinide R&O reagent. Reagent chemical used in trace amounts (0002, 0023, 0032, 0041)
Metallographic sample etching. Reagent chemical used in trace amounts to etch samples (C194, 0080,
P181)
Dissolution and recovery, sample etching, chloride ion exchange, and ATLAS R&O recovery operations
reagent. Neutralized during use. (C076, C194, 0080, M048, M064, P181, P190)
Dissolution of oxide pellets, scrap processing, decontamination, fluorination, sample etching, ATLAS
R&O recovery operations reagent. (C076, C192, C194, C210, C213, 0079, 0080, M072, M089, M090,
M095,P103, P181, P190)
· ATLAS R&O recovery operations and peroxide precipitation reagent. Reacted with NaOH. (M048, M125,
M144,P028, P076, P190)
Actinide R&O and ion exchange reagent. Reagent used in trace amounts. Will decompose upon
chemical reaction (0002, 0023, 0032, 0041, M044, M050)
Scrap processing, ATLAS R&O recovery operations, ion exchange, and hydroxide precipitation reagent.
Reagent used in trace amounts. Will decompose upon chemical reaction (C210, 0078, 0080, M044,
M045, M048, M050, M076, P103, P190)
Metal used in compatibility testing. Solder component (0009)
Actinide R&O reagent. Reagent chemical used in trace amounts. Will decompose upon chemical
reaction. (C026)
Actinide R&O reagent. No record that lsopar H was disposed in waste. (0032, M050, M154)
Miscellaneous processing waste contaminant, cleaning agent, and organoactinide R&O reagent. Used
as a cleaning solvent on rags; air dried before disposal (0077, P051, P080)
Actinide chemistry R&O reagents. Used only rarely. No record of it being disposed in waste. (0009,
P081)
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Note#
3

2
3
2
3
3
3
2
3
3
3
3
3,6
2
3
4
3
4

Chemical/Material
Lanthanum nitrate
Lead hydroxide
Liqui-Moly (molybdenum
lubricant)
Lithium metal/oxide
Lonzest SML-20 organic
liquid emulsifier
Lutetium
Magnesium hydroxide
Magnesium metal
Magnesium perchlorate
Mercury
Metalprep 79 (phosphoric
acid-based metal cleaner)
Methanol

Methyl ethyl ketone
Molybdenum oxide
MolyKote
n-Butyl alcohol (butanol)
n-Dodecane
Neutracleaner #1 and #2

Use/Description/Location (AK Source)
Plutonium dissolution and precipitation chemical used only rarely from 1979 to 1985. During processing,
it precipitates with chromium and is sent to anion exchange or recycled. Not disposed in waste. (D078,
M076, P103)
Actinide R&D reagent. Rarely used. Very unstable in oxide form. Would have reacted and not be
present in waste. (D032, M050)
Pellet press die lubricant. Lubricant used in trace amounts (M 172)
Actinide R&D and direct oxide reduction reagent. Will be reacted and reduced to salt or retrieved as a
button and reprocessed (M130, M134)
Polyoxyethylene-20-sorbitan laurate (Polysorbate-20) based cement fixation liquid emulsifier. After
cementation, the emulsifier would no lonqer be flammable (M 154, P186)
Sputter coating reagent. Sputtered onto plutonium (D023, D029)
Dissolution and oxygen sparging in pyrochemical operations. Decontamination chemical used during
repackaging operations. Used as a Neutralizer. Would chemically react. (C244, M048, M154, P028)
Actinide R&D reagent. Metal reprocessed with plutonium or oxidized (D070)
Water vapor removal reagent. Used once inside a glovebox as a desiccant. Sent to cement fixation
(C047, C066, C113)
Contaminant of actinide separation waste, analytical solutions, ash, evaporator sludge, hydroxide cake,
and plutonium feed. Component of fluorescent bulbs. Discarded to RLWTF or cement fixation (C023,
C095, C176,C196,C197, C200,C207, D029,D078, D080, M153, P109)
Metal cleaner. Phosphoric acid-based metal cleaner (C019, C020, M 154)
Cleaning solvent, CLS reagent, diluent, cooling bath agent, and contaminant of cement fixation process.
Evaporated before disposal. Evaporation of trace residual amounts may continue to occur after disposal
from insiqnificant amounts of the chemical (C023, C092, D007, D076, D078, P067, P070)
Degreasing solvent used on rags. Detected in headspace gas of Pu-238 waste. (D032, D076, D077).
Absorbed on rags and allowed to evaporate prior to disposal. Methyl ethyl ketone in headspace gas
attributed to degassing and radiolysis of plastics and rubbers; therefore, unavailable for reaction.
Metal listed in salt stripping procedure review sheet. No evidence it was ever placed in waste containers
(M028).
Silicon-based lubricant used during the hand pressing of oxide pellets. Used as a trace lubricant (C102,
D029, M154)
CLS reagent.contaminant of cement fixation process detected in headspace gas of Pu-238 waste.
However, no evidence of its disposal in waste. (C092, D007, D076, D078)
Cited in list of chemicals but no evidence it was ever used in a procedure or placed in waste containers
(M154, M182, P067)
Machining operations cleaner. No quantity or use was documented; no evidence it was ever placed in
waste containers (C019, M154)
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Note#
4,6
3
2
3
5
2
3
3
5
3
1
3

3
4
2
4
4
4

Chemical/Material
Nickel powder
Oakite 90/ruststripper
Octylphenyl di-isobutyl
carbamoylmethyl
phosphine oxide (CMPO)
Oxalic acid
Pentane
Perchloric acid
Phenolphthalein
Phosphoric acid

Platinum
Polyethylene glycol
Potassium chromate
Potassium dichromate
Potassium hydroxide
Potassium permanganate
Potassium thiocyanate
Pyridine
REZ-N-Bond
Rhenium
Rhodium

Use/Description/Location {AK Source)
Reactor fuel development sintering aid. (C102, D029, M169)
Caustic metal cleaner. However, no evidence of its disposal in waste. (P033, P034)
Actinide R&D reagent and Liquid-liquid extraction solvent. Solvent extraction. Either sent to recovery or
discharged down the process drain for treatment (C023, P067)
Laboratory and anion exchange reagent, scrap processing, oxide/pellet dissolution and precipitation, and
ATLAS R&D recovery operations reagent. Oxalate precipitation. Sent to Recovery (C210, D079, D080,
M127, M132, P024, P190)
R&D solvent for actinide chemistry. Source document states it may have been used at some time in the
past. However, no evidence of its disposal in waste. (P080)
Actinide R&D and laboratory reagent. Excesses not introduced into glovebox. Residual neutralized and
precipitated (C027, P076, P077, P081)
Reagent (pH indicator). Indicator used in trace amounts in laboratory (C194, D080, M076, M099, P024,
P182)
Plutonium recovery reagent and component of Metalprep 79. Primarily a metal cleaner used in trace
amounts. (C019, C020, D002, D029, D041, M 154)
Plutonium recovery operations and actinide R&D reagent. Component of electrodes, filters/screens, fuel
element sleeves, and furnace can linings. Used in platinum containers (boats, can lining}, cladding
material, frits and inserts, filters, and electrodes. Procedures require recycling of this metal. (M011,
M053,M067, M086,M092,P024,P026,P042,P076)
Fuel fabrication reagent. Decomposed by heat (D029, D041)
Dissolution and chloride anion exchange reagent. End point indicator. A contaminant and reagent
· indicator used in trace amounts. (C098, M131, M185)
Silver nitrate titration and hydroxide precipitation reagent and contaminant. Oxidizing agent. No
evidence it was ever placed in waste containers. (C082, D002, D007, D032, M076)
Caustic scrub solution for thermal decomposition, dissolution, and reactive chemical neutralization.
Precipitation and thermal decomposition process. Chemically degraded. Sent to Recovery (C076,
M048, M072, M299)
Pretreatment, decontamination, and R&D reagent. Oxidizing reagent; would be chemically decomposed
(C094,D023,D032,P067)
Dissolution operations reagent. Dissolution. Reagent used in trace concentrations (C094, D023, M086)
Uranium triiodide reagent and contaminant. R&D solvent, and contaminant in cement fixation process.
Would have reacted with substrates. (D077, P080)
Solvent bonding (contains methylene chloride). Used only for removing Lucite adhesive from fuel pellets
(M154, M174)
Metal used in fuel elements in trace amounts (P056)
Actinide R&D reagent and component of fuel element sleeves. Considered a product; recovered after
use. (D044, M011, M050)
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Note#
1
4
1

3
4
3
2
3

2
3

2
4,6
3
3,6
3
5
1
2
4

Chemical/Material
Secondary fluid (e.g., 3M
SF-2, SF-21, SF-23)
Selenium
Silicone defoamer
Silicone lubricant
Silver
Silver nitrate
Sodium bicarbonate
Sodium carbonate
Sodium chlorite
Sodium chromate
Sodium citrate retarder
Sodium dithionate
Sodium metal/oxide
Sodium metaphosphate
Sodium nitrite
Sodium oxalate
Sodium pyrophosphate
Sodium sulfate
Sodium tetraborate
Stannous chloride
Stearic acid

Use/Description/Location (AK Source)

Note#

Perfluoro compound machining coolant/heat transfer fluid. Evaporated during use. (C009, C020, M154)
Contaminant of liquids, filtrates, ash, hydroxide cake, and analytical solutions. Contaminant. Discarded
to RLWTF or cement fixation (C196, C197, C207, D045, D080, M153)
Incorporated into cement durinq the cement-fixation process. (M 154, P152, P153)
Metal operations lubricant. Used only rarely; in trace quantities. (D029, P051)
Contaminant of plutonium feed, hydroxide cake, ash, actinide separation waste, cement fixation inputs,
and laboratory reagent. Sentto cementation (C027, C038, C039, C192, C196, C197, C207, D075,
D078, D080, M086, M153)
Leaching, solvent extraction, and laboratory catalyst reagent. Reagent used in trace amounts. (D007,
C200, D078, M054, M080, M086, M093, M131)
Dissolution and ash fluorination reaqent. Reaqent used in trace amounts.(M131, P069, P071)
Actinide R&D and plutonium recovery operations reagent. Documentation indicates it is used in trace
amounts (D045, P078)
Actinide R&D and plutonium recovery operations reagent. Oxidizing reagent used in trace amounts
(P067, M181)
Plutonium dissolution and precipitation. Chromate was chemically reduced to chromium +3 and
precipitated. Would no lonqer be an oxidizer (D078, P103)
Cement fixation reaqent. Cementation retarder. Incorporated into cement (D078, M154, P153)
Actinide R&D and dissolution reaqent. Reducinq reaqent used in trace amounts (M127, P067)
Actinide R&D reagent, electrorefining, fuel cladding, sodium bonding, and oxide reduction. Sodium metal
converted to salts prior to discarding and salts would not include sodium oxide (C054, C064, C079,
M130, M134, P096)
Heat source fabrication operations. Should not exist in waste - Discarded to TA-50 for Treatment (C195)
Dissolution, leaching, and ATLAS R&D recovery operations reagent. Reducing reagent reacted during
use. (C210, D080, M093, M131, M144, P190)
Dissolution and precipitation reaqent. Oxalate precipitation. Sent to Recovery (C079, D079, M048)
Sucrose recovery of Pu-238. Feed material containing sucrose would be calcined (chemically
denatured) and discarded (C194, D076, D080)
Electrolytic decontamination reagent. Recycled electrolyte. Sent to cementation or RLWTF at TA-50
and not included in the LA-MHD01.001 waste stream (D011, P147)
Pressure testing reagent. Recycled, filtered and reused. Spent solution is discarded in the caustic waste
line to the RLWTF at TA-50 and not included in the LA-MHD01.001 waste stream (C083, D011)
Plutonium recovery reagent. No documentation of its use or disposal. Used only rarely if at all. (D007,
D023)
Fuel production reagent, recovery operations, and component of silicone adhesive. Lubricant used in
trace amounts (0.2% w/w in one reference) (D002, D023, D029, M 154)
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3
1
5
1
5
3,6
3,6
3,6
3,6
3
5
3
3
4
3,6
3
3
5
4
4
1

Chemical/Material
Sucrose
Sulfuric acid

Tap Magic

Tetrachloroethylene
Tetraethylammonium
hydroxide
Tetrahydrofuran
Thionyl chloride
Toluene
Tributyl phosphate (TBP)
Trioctylphosphine oxide
(TOPO)
UCAR C-34
Urea
Vacuum grease
Vanadium
Varian Torr Seal epoxy
WD-40
Windex
Xylene

Use/Description/Location (AK Source)
Sucrose recovery of Pu-238 and microspherical fuel reagent. Feed material containing sodium
pyrophosphate; would be calcined (chemically denatured) and discarded (D029, C194, D080, M294)
Peroxide precipitation, dissolution, R&D, Pu-238 recovery from iridium, and ATLAS R&D recovery
operations reagent. Would have reacted during use. Disposed in caustic waste line (M103, M125,
M151, P078, D080, P190)
Machining coolant (contains 1, 1, 1-trichloroethane). Machining fluid discontinued in 1992. Not
documented in any source document; therefore, expected only in trace quantities if at all. (C019, C020,
M154)
Degreasing, cleaning solvent, diluent, contaminant of cement fixation process and hydroxide solids. CLS
reagent. Hydroxide cakes, solvent extraction. Cold Trap agent (outside gloveboxes). Would be reacted
during use. (C092, C200, D007, D032, D078, P067)
No documentation of use is referenced. Not expected in waste. (D032, P076)
Synthesis R&D reagent, organoactinide R&D reagent, Np and Pu metal cleaner. Reagent used in trace
amounts. (C026, C027, D032, P080)
Plutonium chlorination reagent. Reagent neutralized with soda-lime prior to disposal (D045, P083)
Actinide and organoactinide R&D reagent. Detected in headspace gas of Pu-238 waste. Sent to
RLWTF or cementation (C027, D032, D076, P080)
Actinide R&D and hydrothermal processing reagent or, non-routinely, a solvent extraction reagent. Feed
material that is chemically decomposed (D032, P064, P067)
Plutonium operations reagent and cement fixation contaminant. Feed material in source documents.
Sent to cementation. (C094, D036, P152)
· carbon based epoxy used for sealing aerosheiis in LWRHU. (C192, 0080, M154)
Plutonium recovery operations, Pu-238 purification, and ATLAS R&D reagent. Reagent further
processed or treated. A nitrite scavenger (C210, D080, M045, M054, P024, P190)
Vessel handling and unloading and machining operations reagent. Inert glovebox and glassware seal.
(M043, M084, M154, M189, P014, P053)
Metal used in machining and welding operations. There is no discussion of procedural steps, waste
generation or of chemicals used. Not expected in waste. (D029, P148)
Magnesium silicate, bisphenol A-epichlorohydrin, titanium dioxide, diethylene triamine, and silica based
epoxy used to seal oxide sample containers. (M154, P180)
Petroleum distillates and oil based lubricant used during vessel handling and unloading. Lubricant used
in trace amounts (M154, M189)
lsoproovl alcohol based machining cleaner. Used in trace concentrations. (C019, M154)
CLS, actinide R&D, and metallography operations reagent. Cement fixation contaminant. Feed material
from labs for treatment operations. After cement fixation, the chemical would not be subject to reaction
(C092,C094, D007, D032, D078, M164, P033)

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Page 41of53

Note#
3
3

4

3
4
3
3
3
3
5
1

3
1
4
1
1
1
5

Chemical/Material
Yttrium oxide/metal
Zinc chloride
Zinc stearate

Use/Description/Location {AK Source)
Mixed with plutonium in MWG processing and electrorefining reagent. No evidence it was ever placed
in waste containers. (0080, M029)
Pyroredox reaaent salt. Chemicallv reacted durina use. <0002, P029)
Fuel production anti-sticking reagent. (C102, 0029)

Note#

4
3
1

Attachment 4 Notes
1.
2.

3.
4.

5.
6.

Incidental or de minimis contamination only. If present, consists of a negligible amount (far less than 1%) of chemical/material.
Trace (<1%) contaminant, ingredient, leachate, or degradation product of another chemical, product, or waste item, including process chemicals or
byproducts used infrequently or present in minute quantities (indicators drops, etchants, polishing compounds, ppm standards, surface
oxidation/corrosion, etc.) resulting in insignificant waste contamination.
Chemical consumed (reacted, evaporated/dried, or degraded) during process or rendered inactive during waste management activities
(conditioning, passivation, and neutralization).
Not identified as a constituent of waste stream LA-MHD01.001 based on the review of the specific waste inventory documentation. The waste
material has either not been generated, was managed in another waste stream, reused/recycled, or included only in a process product.
Cemented trace chemicals in this waste stream will be unavailable for reaction.
These process oxidizing agents were individually evaluated and determined to be insignificant and bounded by the evaluation performed for
evaporator salt wastes containing predominantly sodium nitrate and potassium nitrate (See Technical Assumption #2, #3, and #9).
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AK SOURCE DOCUMENTS

C009

Email and MSDSs for Fluids Used at AAP

C010

Interview with R. Gutierrez, SME, re: PIS Code PE (UCNI)

C011

Interview with Dale Soderquist, SME re: P/S Code DA (UCNI)

C014

Interview with J. Milewski, SME re: P/S Code ELW (UCNI)

C017

Interview with B. Martinez, SME, re: P/S Codes RAP, RAP2, FSPF, PF, JA and
BC (UCNI)

C018

Interview with J. Simpson, SME, re: P/S Code RL (UCNI)

C019

Interview with G. Zaker, SME, re: P/S Code MA and Chemicals Used in
Machining (UCNI)

C020

Interview with G. Zaker, SME, re: P/S Code CA (UCNI)

C023

Interview with G. Jarvinen re: P/S Code AD, APO (UCNI)

C026

Interview with L. Avens re: P/S Codes MAS, SA (UCNI)

C027

Interview with B. Zwick and J. Byrd re: P/S Codes AC1 and AC2 (UCNI)

C031

Interview with C. Davis re: P/S Code SMP (UCNI)

C033

Interview with J. Foxx re: P/S Codes RD, NCO, WM and
XO/XO (UCNI)

C035

Interview with R. Masen re: P/S Code ME (UCNI)

C038

Interview with John Musgrove - TA-55 Miscellaneous Operations, RD&D
Processes (UCNI)

C039

Interview with J. Foxx re: Process Inputs to P/S Code AD (UCNI)

C041

Interview with J. Foxx re: Use of Lead in PIS Codes DOP

C047

Interview with F. Hampel re: Metal Operations Process AK; Information on
Chemical Use in PIS Code FF

C054

Air Sparging to Eliminate Pyrophoric Sodium

C061

Interview with J. Foxx re: Vanadium, Vanadium Pentoxide, TA-55-19, TA-55-30

C064

Duplicate of C054 - Air Sparging to Eliminate Pyrophoric Sodium

C066

Interview with F. Hampel re: Information on Chemical Use in P/S Code FF
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AK SOURCE DOCUMENTS {Continued)

C068

Interview with J. Foxx re: Timeline for Disposal of TA-55 Waste from P120

C076

Memo to P. Rogers re. Secondary Radionuclides and Toxic Metals in TA-55
TRU Waste (UCNI)

C079

Interview with J Foxx re: P/S Codes PPD, UA, VD, IN and WE (UCNI)

C082

Interview with J. Foxx and Supporting Documentation re: Defense Relationship
of TA-55 Waste (UCNI)

C083

Interview with J. Foxx, SME, re: P/S Codes (UCNI)

C085

Interview with M. West of NMT-2 and G. Bird of NMT-2 re: P/S Codes SBB and
SCB (UCNI)

C087

Answers to Questions About Pyrochemical Processes (UCNI)

C089

Interview with J. Foxx RE: Pu-238 and Effluent to TA-50 (UCNI)

C092

Interview with J. Foxx re: CLS-1 Solvents (UCNI)

C094

Interview with T. Hayes of TA-55 Nitrate Operations re: Draft AK Summary for
TA-55 Nitrate 0 erations, 12-19-99 attached UCNI
Comments from T. Hayes and J. Foxx on the Acceptable Knowledge Summary
for TA-55 Nitrate 0 erations UCNI
Interview with J. Foxx re: P/S Code PY

C095
C098
C102
C104

Interview with R. Simpson re: P/S Codes CN, CO, CT, EL, FF, ID, OB, OM,
MOX, RS
Interview with J. Foxx re: P/S UA (UCNI)

C105

Interview with J. Foxx re: PIS Codes AO, EVAC and WLT (UCNI)

C113
C117

AK Interview with Jim Foxx Re: P/S Code FF, Use of Kynar, Portland Cement,
Code HRA, 40mm Gun
A Few issues

C121

Detailed Chemical Evaluation MHD01.001

C122

Be Contamination

C150

Secondary Waste Discussions to be Added to AK4 and AK6

C157

Prohibition on PCB Waste Lifted from LANL

C176

Email from Kapil Goyal Regarding Compact Fluorescent Bulbs

C192

Memorandum to Pamela Rogers: Acceptable Knowledge for Pu-238 TRU Waste
Generated at the Los Alamos Plutonium Facilit , TA-55
Comments from Jim Foxx on the Draft Pu-238 AK Summary Report (dated
November 1999 UCNI

C194
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AK SOURCE DOCUMENTS (Continued)

C195

Interview with Jim Foxx: Pu-238 and Effluent to TA-50 (UCNI)

C196

Email from Jim Foxx: RCRA Codes for Pu-238

C197

Interview with Jim Foxx and Gary Rinehar1 Relating to the RCRA
Characterization and Management of Pu-:238 Liquids and P/S Code Operations
UCNI
C199
Interview with Gordon Jarvinen Regardin~1 TA-55 Miscellaneous Operations 1-----..,__
___
_ _ __,__
_ _,________,_ _ _ _ _ _ _ _ _ _ _ _ _- - - I
RD&D
Processes
UCNI
C200
Jim Foxx's comments on Draft Acceptable Knowledge Summary for TA-55
Nitrate 0 erations UCNI
C205
Interview with Jim Foxx; Answers to questions on use of Ag, disposal of ash and
resins, and use of ases UCNI
C206
Acceptable Knowledge Personnel Interview with Jim Foxx: Disposal of Spray
Cans Used in Gloveboxes UCNI
C207
Interview with J. Foxx re: Volatile RCRA-listed Metals, As, Hg, and Se (UCNI)
C210

AK Personnel Interview of Lisa Pansoy-Hjelvik, Description of PIS Code ASP

C213

AK Personnel Interview with Jim Foxx: Information on P/S Codes PPD, UA, VD,
IN and WE UCNI
C214
AK Personnel Interview with Jim Foxx: RD&D Processes (RD, NCO, WM)
UCNI
11-----+-'----'--------------·----------------1
C241
Transmittal of Neutralizers used in Nitrate Salt Processing

lf-----+-----------------·----------------1
C242

Transmittal of Kitty Litters Used in Nitrate Salt Processing

C244

Interview regarding the processes used by Energy Solutions to Package Waste
at the WCRRF, Buildin s 231 and 375
Memorandum to File: Calculations to Predict the Maximum Amount of Nitrate
Salts in Cement and lnor anic Sorbents
Transmittal of Absorbents, Neutralizers, R.ad Decon Used at LANL Remediation

C344
C370
C371

C388

Acceptable Knowledge Assessment of Containers from Acceptable Knowledge
Summary Report CCP-AK-LANL-006 Waste Stream LA-MHD01.001 Stored in
---1
the Waste Isolation Pilot Plant Waste Handlin Buildin
Self-Disclosure of Non-Compliance Resulting from the Extent of Conditions
Review, Los Alamos National Laboratory Hazardous Waste Facility Permit No.
NM0890010515
Evaluation of Argonne Waste Management Associated with the Immobilization
of A ueous Li uid Wastes with Nochar Acid Bond A660
Exothermic Reaction in used HEPA Filters at ANL-W

C390

RGN Assignment Protocol

_

C375

C385

CCE02

_.x_ _ _ _...__ _ _ _ _ _ _ _

Chemical Compatibility Evaluation for Waste Stream LA-MHD01.001 - Waste
Handlin Buildin Containers
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AK SOURCE DOCUMENTS (Continued)

D002
D005
D007
D008

Acceptable Knowledge Report for Legacy Debris TA-55 Waste Streams
Containin Pu-239
Decommissioning of Los Alamos Molten Plutonium Reactor Experiment (LAM
PREI
Process Acceptable Knowledge Report for Chloride Operations at TA-55

D019

Acceptable Knowledge Report for Newly Generated Waste from Nitrate
0 erations at TA-55
Acceptable Knowledge Report for Newly Generated Waste from Miscellaneous
0 erations at TA-55
Acceptable Knowledge Report for Newly Generated Waste from Special
Processin 0 erations at TA-55
Acceptable Knowledge Report for Newly Generated Waste from the
Metal/P rochemical 0 erations at TA-55
Waste Management Plan for 40-mm Powder Breach Project (UCNI)

D022

Wastes from Plutonium Conversion and Scrap Recovery Operations (UCNI)

D023

TA-55 Plutonium Facility Acceptable Knowledge Report

D025

Acceptable Knowledge Report for Debris Waste Streams Containing Pu-239

D028

Process Acceptable Knowledge Report for Pyrochemical Processes at TA-55

D029

Process Acceptable Knowledge Report for Metal Operation Processes at T-55

D030

Process Acceptable Knowledge Report for Special Processing at TA-55

D032

Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55

D036

Process Knowledge Report for Nitrate Operations at TA-55

D037

Los Alamos TR Waste Certification Plan for Newly Generated TRU Waste

D041

Acceptable Knowledge Information Summary for LANL Transuranic Waste
Streams
Lightweight Radioisotopic Heater Unit (LWRHU) Production for the Cassini
Mission
Final Safety Analysis Report for TA-55 NMT (UCNI)

D009
D010
D011

D044
D045
D055

Rocky Flats Environmental Technology Site Backlog Waste Reassessment
Baseline Book - Waste Form 34 Pyrochemical Salts

D070

Wastes from Plutonium Conversion and Scrap Recovery Operations

D071

Final Safety Analysis Report for TA-55 NMT (UCNI)

D072

Los Alamos TRU Waste Certification Plan for Newly Generated TRU Waste
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AK SOURCE DOCUMENTS (Continued)

D073

D077

Lightweight Radioisotopic Heater Unit (LWRHU) Production for the Galileo
Mission
Unreviewed Safety Question and Determination Worksheet: Actinide
S ectrosco
Sampling and Analysis Project Validates Acceptable Knowledge on TA-55-43,
Lot No. 01
Acceptable Knowledge Summary Report for Waste Streams TA-55-43, TA-5544, TA-55-45, TA-55-46, TA-55-47
Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55

D078

Process Acceptable Knowledge Report for Nitrate Operations at TA-55

D079

Process Acceptable Knowledge Report for Special Processing at TA-55

D080

Process Acceptable Knowledge Summary Report for Plutonium-238 Operations
at TA-55
AK Report for NG Waste from Metal/Pyrochemical Operations at TA-55

D074
D075
D076

D081

11----+-----------------·---------------il

D083

D084

Acceptable Knowledge Information Summary for LANL Transuranic Waste
Streams
Acceptable Knowledge Report for Debris Waste Streams Containing Pu-239

D090

Results of Oxidizing Solids Testing - EMR.TC Report FR 10-13

D262

M002

Test Plan for the Evaluation of In Situ Thermal Desorption and Grouting
Technolo ies for 0 erable Unit 7-13/14
Evaluation of Chemical Compatibilities of the OU 7-10 Glovebox Excavator
Method Pro·ect
Engineering Design File Chemical Compatibility and Inventory Evaluation for the
Accelerated Retrieval Pro·ect
White Paper on Potential Hazards Associated with Contaminated Cheesecloth
Ex osed to Nitric Acid Solutions
Evaluation of the Reactivity/Flammability of Cellulosic Wipes and Towels Before
and After Ex osure to 12 Normal Nitric Acid
---------------ii
Thermal Stability Studies of Candidate Decontamination Agents for Hanford's
Plutonium Finishin Plant Plutonium-Contaminated Gloveboxes
The Use of a Treatability Study to Investigate the Potential for Self-Heating and
Exothermic Reactions in Decontamination Materials at the Plutonium Finishing
Plant
Review of Headspace Gas Data from Pre·-WAP Analysis for Additions to AK

M011

Waste Determination Report for Waste Stream TA-55-43 Lot No. 1

M023

Procedure Review Sheets for 410-MPP, "Electrorefining of Plutonium MetalCrac Cell" UCNI
Procedure Review Sheets for 435-MPP - "Reverse Cell Electrorefining (R&D
Pro'ect UCNI

D263
D264
D265
D266
D267
D268

M024
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AK SOURCE DOCUMENTS {Continued)

M030

Coalescence of Plutonium Metal (Excerpts) and Procedure Review Sheets
UCNI
Procedure Review Sheets and Excerpts from Salt Stripping of Electrorefining
Salts Usin Ox en/Ar on UCNI
Procedure Reviews Sheets and Excerpts from Electrorefining of Plutonium
Metal, Nominal Six Kilo ram UCNI
Measuring Physical Properties (Excerpt) (UCNI)

M032

Acceptable Knowledge Personnel Interview Form - Metal Operations (UCNI)

M037

Multiple-Cycle Direct Oxide Reduction (UCNI)

M041

Procedure Review Sheets for Revs 0-5 of "Electrorefining of Plutonium Metal"
Doc# 258-MPP-ROO UCNI
Procedure Review Sheet for Procedure 290-MPP-R02, (UCNI)

M028
M029

M043

M053

Procedure Review Sheets for Procedure 216-MPP-R01 "Oxalate Precipitation of
lon-Exchan e Eluates" UCNI
Procedure Review Sheets for Procedure 215-MPP-R01 "Oxalate Precipitation of
Plutonium from Nitrate Solutions" UCNI
Procedure Review Sheets for Procedure 230-MPP-R01, "Hydroxide
Preci itation for Oxalate Filtrates" UCNI
Procedure Review Sheet for 474-REC-R01, "Process Research and
Develo ment Facilities" UCNI
Procedure Review Sheet for 426-REC-ROO, Residue Leaching" (UCNI)

M054

Procedure Review Sheet for 461-REC-ROO, "Nitrate Anion Exchange" (UCNI)

M056

Incinerator (UCNI)

M061

Process Review Sheet for RAB-MS-2000, "Carbothermic Process Material
S ecification for Uranium Oxide Powder De leted " UCNI
Process Accountability Flow Documents for Various Nitrate Processes (UCNI)

M044
M045
M048
M050

M064
M067

M074

Procedure Review Sheet for 430-REC, "Recovery of Contaminated Platinum"
UCNI
Procedure Review Sheet for 420-REC, "Processing of Contaminated Solids"
UCNI
Procedure Review Sheets for 444-REC, "Dissolving Chloride Melt Portion of
Electrorefinin Residues" UCNI
Procedure 474-CLO, Hydroxide Precipitation of Chloride Waste Streams

M076

Hydroxide Precipitation of the Plutonium in Chloride Waste Streams (UCNI)

M080

Interview with Jim Foxx re: Solvent Extraction Developmental Work (UCNI)

M083

Thermal Decomposition of Cellulose Items (UCNI)

M069
M072

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Page 48 of 53

AK SOURCE DOCUMENTS {Continued)

Procedure 437-REC, "Polystyrene Cube Processing" (UCNI)
M085

M088

Procedure 445-REC "Preferential Dissolution of Uranium Oxides from a
Uranium-Plutonium Oxide Mixture" UCNI
Procedure 490-REC, "Catalyzed Electrochemical Plutonium Oxide Dissolver
CEPOD UCNI
Procedure 423-REC, "Ash Leaching" (UCNI)

M089

Procedure 431-REC, "Leaching of Contaminated Metals in Nitric Acid" (UCNI)

M090

Procedure 421-REC, "Pickling of Surface Leaching" and "Leaching of
Noncombustibles Materials in Nitric Acid" UCNI
Procedure 490-REC, "Mediated Electro-Oxidation of Low-Level Organic Waste"
and "Catal zed Electrochemical Plutonium Oxide Dissolver" UCNI
Procedure 427-REC, "Incinerator Asd R&D Facility" (UCNI)

M086

M092
M093
M095

M103

Procedure 447-REC, "Dissolution of Impure Plutonium Dioxides, Filter Residues,
and Glovebox Swee in sin Hot HN03-HF" UCNI
Procedure 472-REC-ROO, "Nitrate Anion Exchange for the Rich Column Material
S stem" UCNI
Procedure 471-REC-ROO, "Nitrate Anion Exchange for the Lean Residue
S stem" UCNI
Procedure 470-REC-ROO, "Nitrate Anion Exchange for the Rich Residues Ion
Exchan e Column" UCNI
Procedure 473-REC-ROO, "Nitrate Anion Exchange for the Dissolved Solids (OS)
S stem" UCNI
Procedure 480-REC-ROO, "Peroxide Precipitation" (UCNI)

M112

Procedure 407-MPP, Chlorination of Plutonium Compounds (UCNI)

M113

Procedure 420-MPP, Reduction of Pu02 to Metal (UCNI)

M116

Review Sheet for Procedure 445-MPP, "Coalescence of Plutonium Metal"
UCNI
Review Sheet for Procedure 209-MPP, :Pickling, Leaching and Dissolution"
UCNI
Distillation of Lean Plutonium Solutions (UCNI)

M096
M097
M098
M099

M118
M121
M123
M125
M126
M127
M129

Procedure 213-MPP, Conversion of Plutonium Oxalate to Oxide using Heat
Lam and Hot Plate UCNI
Procedure 217-MPP, Peroxide Precipitation (UCNI)
Procedure 226-MPP, Dissolving Chloride Melt Portion of Electrorefining
Residues UCNI
Procedure 232-MPP, Oxalate Precipitation of Pu from Hydrochloric Solutions
UCNI
Procedure 224-MPP, Chlorination of Plutonium Compounds (UCNI)
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Procedure 251-MPP, Multiple-cycle Direct Oxide Reduction (UCNI)
M131
M132
M134
M137
M144
M147
M149
M151
M153

Procedure 273-CLO, Purifying and Recovering Pu by Chloride Anion Exchange
UCNI
Procedure 242-MPP, Precipitation of Plutonium Oxalate in Hydrochloric Acid
UCNI
Direct Oxide Reduction R & D (UCNI)
Procedure HS-NMT9-PP-42, "Particle Size Analysis of Oxide Powders
Procedure" UCNI
Procedure 491-REC, "Advanced Testing Line for Actinide Separations (ATLAS)
Unit 0 erations" UCNI
Distillation of Am IX Column Effluents to Reduce Acidity and Volume (UCNI)
Dissolution of Oxides Derived from Passivation of Carbides, Metal, or Casting
Skulls
Procedure 464-REC, "Peroxide Precipitation" (UCNI)

M154

Development of Control Charts for Evaporator Bottoms Newly Generated Waste
Stream from TA-55 UCNI
Miscellaneous MSDSs

M160

LANL Project 2010 Summary for AK Discrepancies

M164

M184

Procedure Review Sheet for Identification of Potential Hazards Associated with
Metallo ra hie 0 erations in Rooms G104 and G107 UCNI
Procedure Review Sheet- Comminution and Nickel Addition Procedures for
Uranium Carbide or Uranium-Plutonium Carbide UCNI
Procedure Review Sheet for Manual Pellet Pressing Procedure for Uranium
Carbide or Uranium Plutonium Carbide Powders UCNI
Procedure Review Sheet for Procedure for Measuring the Density of Sintered
Fuel or Insulator Pellets b a Water Immersion Techni ue UCNI
Procedure Review Sheet- Hydroxide Precipitation of Chloride Solutions
Containin Or anic Chemicals
Procedure Review Sheet- Oxalate Precipitation of Plutonium from Chloride
Solutions
Procedure Review Sheet- Purification and Recovery of Plutonium by Chloride
Anion Exchan e
Procedure Review Sheet- Dicesium Hexachloro Plutonate (DCHP)

M185

Procedure Review Sheet- Heat End Processing of Aqueous Chloride Plutonium

M186
M189

Procedure Review Sheet - Plutonium Recovery from Chloride Solutions by
Oxalate
Procedure Review Sheet- Vessel Handling and Unloading (UCNI)

M196

Sampling Procedure for the Ion-Exchange Process - OS and RR (UCNI)

M169
M172
M174
M180
M181
M182
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M200

Plutonium Electrorefining (UCNI)

M202

Preparation of Pu Metal by the Fluoride Reduction Process (UCNI)

M206

Procedure Review Sheet- Salt Stripping of Electrorefining Salts (UCNI)

M212

Procedure Review Sheet- Six Foot Sphere Handling and Unloading (UCNI)

M223

Matching Pressure with the Problem: Design of Hydrothermal Waste Treatment
Units for Operation at Pressures from 1 to 1000 Bar
Particle Size Analysis of Oxide Powder (UCNI)

M286

11-----...__---------------·----------------ll
M293

Process Flow Diagram for Pu-238 Waste Solidification (UCNI)

M294

Recovery of Plutonium-238 from Sucrose Solutions

M299

Thermal Decomposition of Cellulose Items (UCNI)

M383

M420

A Review of Assignment of U.S. Environmental Protection Agency Hazardous
Waste Numbers to Selected Wastes Stomd at the INEEL RWMC
Probative Investigation of the Thermal Stability of Wastes Involved in February
2014 WIPP Waste Drum Breach Event
Summary of Evaluation and Identification of LANL Nitrate Salt Containers

M427

Operating Experience Level 3 - Nitrate Waste Evaluations

P005

Thorium Fluoride Precipitation (UCN I)

P008

Cement Fixation of Process Residues in fi5-Gallon Drums (UCNI)

P011

Cement Fixation of Process Residues in One-Gallon Cans

P014

Casting Enriched Plutonium

P024

Nitrate Anion Exchange (UCNI)

P025

Dissolution and/or Leaching of Various Materials in Hydrochloric Acid (UCNI)

P026

Oxalate Precipitation of Plutonium from Hydrochloric Acid Solutions (UCNI)

P027

Purification and Recovery of Plutonium by Chloride Anion Exchange (UCNI)

P028

Hydroxide Precipitation (UCN I)

P029
P033

Procedure for Pyroredox Processing of Spent Electrorefining Anodes (P/S RA)
UCNI
Procedure "Cleaning Requirements for Large Components" P/S EL (UCNI)

P034

Procedure "Cleaning for Small Components" (UCNI)

M418
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P042

Procedure "Sodium Bonding" P/S EL (UCNI)

P044

Procedure "Encapsulation of Radioactive Isotopes" P/S WE (UCNI)

P045

Procedure "Plasma Chemical Reactor" PIS PCH (UCNI)

P046
P049

Procedure "Safe Operating Procedure for Pi t Disassembly" P/SMW, PD, SRL
UCNI
Procedure "Ultrasonic Degreaser" P/S MA (UCNI)

P051

Procedure "Operating the Autoclave Hot Isostatic Press" P/S BA (UCNI)

P052

Procedure "Cleaning of SP-100 Fuel Pin Components" (UCNI)

P053

Procedure "Pit Disassembly" P/S PH (UCNI)

P056

Procedure "Heat Treatment of SP-100 Components" (UCNI)

P064

Procedure "Hydrothermal Processing" (UCNI)

P065

Procedure "Superacid Research and Development" (UCNI)

P067

Procedure "Room 208 Purification Process Development" (UCNI)

P069

Procedure "Super Oxidizer Fluorination of Ash"" (UCNI)

P070

Procedure "Operation of the Plutonium FOOF Loop"

P071

Procedure "Operation of the Plutonium Fluorination Loop"

P076

Procedure "Research, Development, and Demonstration Facilities"

P077

Procedure "Research, Development, and Demonstration Facilities"

P078

Procedure "Sensors and Instrumentation Development"

P080

Procedure "Organoactinide R&D"

P081

Procedure "Actinide Chemistry Research and Development"

P083

Procedure "Plutonium Chlorination"

P085

Procedure "Developmental Chloride Solvent Extraction Process"

P090

TA-55 Generator Attachment to the Los Alamos TRU Waste Certification Plan

P096

TA-55 Waste Management, TWCP-351

P098

Packing TRU Waste Containers

P102

Procedure 406-GEN, "Standard Operating Procedure for the Waste
Mana ement at TA-55, CMB-11 Facilit ",also LA-UR-01-6170

Chemical Compatibility Evaluation - Waste Stream LA-MHD01.001

Page 52 of 53

AK SOURCE DOCUMENTS (Continued)

P103

Thorium Fluoride Precipitation

P104

Electrorefining of Plutonium Metal, Nominal Six Kg Scale

P105

Chloride Melt Preparation for Electrorefining and Fused Salt Extraction

P109

P117

Acceptable Knowledge Personnel Interview Form Re: Pyrochemical Waste
Stream
Acceptable Knowledge Personnel Interview Form re: Pyrochemical Waste
Stream
Waste Visual Examination and Packaging

P147

Electrochemical Systems Operations, NMT-15 Hazard Control Plan

P148
P152

Machining of Special Nuclear Materials in Glovebox Enclosures, NMT-15
Hazard Control Plan
Cemented Fixation of Process Residues in One-Gallon Cans

P153

Cement Fixation of Process Residues in fi5-Gallon Drums

P159

WCRRF Waste Characterization Glovebox Operations

P162

TA-54 Area G TRU Cemented Can Drum Sampling Support Activities

P180

Sampling Pu02 Procedure (UCNI)

P181

Ceramography of 238 Pu02 Fuel Samples (UCNI)

P182

238 Pu Waste Solidification (UCNI)

P183

Cement Fixation of Process Residues in fi5-Gallon Drums

P186

Organic Liquid Emulsification (UCNI)

P189

Direct Oxide Reduction of 238Pu02

P190
P192

Advanced Testing Line for Actinide Separations (ATLAS) Unit Operations
UCNI
TA-54 Area G TRU Oversized Container SSSR Activities

P195

TA-54 Area G TRU Waste Drum SSSR Activities

P334

Solidification of Liquid TRU/Aqueous/Organic Waste and Liquid Waste Mixtures
UCNI
Inspecting and Packaging Combustible and Noncombustible Transuranic Waste
for WIPP

P110

P340
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