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I jion

Volume IV of the STTP Final Report is a compilation of the Liter-scale
Disassembly Observations Checklists and the Results of Observations for each test
container. The D&D of the liter-scale test containers was conducted according to an
established procedure, but each test container required unique attention and visual
characterization that was hand-written onto a checklist. Therefore, the handwritten
portion of the checklist is not in electronic form and will be in hard copy only. The
Results of Observations for each test container is a summary of the major parameters for
the test phase and incorporates the data obtained from the checklist.
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Test Characteristics

Waste:
Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 01
Results of Observations

Portland Cement

264 g

Pu 68 mg/g; Total Pu=0.018 g

Am 1.12 pg/g; Total Am = 0.296 mg
Brine A (10:1 brine/solid ratio)

Fe Mesh, Th, U, Np, and Nd

Soluble Actinide Ristories: (4/17/95 — 4/5/99)

Pu -

Ranged from < 1 ppb to 6 ppb at end of test.

Am- Was generally < 1 ppb for time period of test.

U-
Th -
Np -
Nd -

Was generally < 1 ppb for time period of test.
Was < 1 ppb for entire test.

Was generally less than 12 ppb with no trend.
Was < 6 ppb for entire test; no trend observed.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:

Particle Concentration:
Filter Paper-WDXRF:
Headspace Gas Content:

87-90

< 1 ppm for entire test.

Ca 17,000 ppm

K 20,000 ppm

Mg 22,000 ppm

Na 40,000 ppm

20/40 ppm

10° 1o 10" particies/Liter

No Pu, no Fe, very low Sr with some S
H; = 0.8 v/o; 0, = 0.03 v/o

D&D Observations (1-24-01):

Corrosion: No corrosion observed on feedthroughs.
Brine: Clear
Bottom Solids: Approximately 3” of loose cement sludge.
Fe Mesh: Not corroded; black in color.

Overall Assessment:

Liter-scate test container No. | was a Brine A experiment with a 10:1 brine/solid ratio
(264 g of solid). The pcH ranged from 8.7 - 9.0 and the D&D process revealed that the
brine was clear and that the comminuted Portland Cement was loosely packed at the
bottom of the test container (~ 3 inches of compacted solids that was not cemented).
There was cssentially no actinides, Nd, or Fe that were solubilized in this test. There was
119 colloids or microprecipitates that contained Pu or Fe on the filter papers. The Fe mesh
was coaled with a hard black coating that prevented observable corrosion. There was a




relatively low Pu and Am inventory (0.018 g and 0.296 mg, respectively) and a very low
H, content in the headspace of the test container.

L-13 Page 2




10.

11.

12.

13.

14.

15.

LITER-SCALE #1 D&D
Construct a ratchet for LS disassembly
Brine level 1” below the screen
Rad reading 0 at screen top
Rad reading < 0.1 mR at glove port
Brine solution clear
Very little radiation activity throughout the process
Cement solid at the bottom of the LS container
Portland cement ~ 3%, packed but loose

Need longer tongs for reaching into the container to
remove mass

Screen was intact — black in color at removal (FeO ?),
undesolved

Core sample taken, next time the core sample will be
taken first

Analysis will be done to determine form of Pu
Mesh screen turned back to gray after ~ 15 minutes
Glass vial was recovered, PN 00011126

Need Danny to spot weld screen onto hole in lid
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16.

17.

Add Zeolite — Stir — Add Zeolite to %4 from top of
container — Tighten lid using two bolts

Rad readings:

Bottom of container: .3 mR
Middle of container: 0.2 mR
Top of container: 0.1 mR

Vit o 50 R S PR b oo




Overall Assessment.:

1.5-02 had been a test container that was difficult to sample. The D&D showed
that the screen was filled with Portland Cement and was the reason for the sampling
difficulty. There was no corrosion on the SS feedthroughs and no visible corrosion of the
Fe mesh. There was no cemented solid at the bottom of the test container.

There was essentially no solubilization of Pu or any other actinide and <1 ppm of
Fe throughout the test. The pcH of 10.3 to 10.6 precipitated the Mg which increased the
solids within the sludge. The Ca did not precipitate at this pcH range. There was Fe
identified on the 5 micron filters on 11 of 13 filters despite the fact that there was <1

ppm of soluble Fe throughout the test period. There was Sr and S identified on all filters.
The origin of the Sr is not known.
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Attachment 1 > 5 °C

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container #_£ 5~ 02 pate: 3-25 ~D/ J B A
(‘%72:2’-4/0455 ~ Py ,/%”/"““ /
Videotape recorded? yes ho ) Ifyes, record ID# of tape

Dose rate reading of screen /6 - 7 7 /Q

Lid and screcn observations. (c.g. condition of screen, impaction, corrosion, etc.)

Lidhas ao pusll. Screee olled wibd sohd
Yadib4 V2T el CorpenV goc] w0 raslc
Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pO}l Note presence of
suspensions or crystals. 7:4 ¢ brice as_ & > ?Z 7

7!‘(/{754 f/ﬁ-’v- 7‘3 IT'_ A/’p 5&,?'&&/5/5&;5 S \L

‘-’f/ﬁlf«/ﬁ pode o : ""— ;(//

Depth of the brine pool. -

T/;o}q P ¢1J£ny' 4900 )7(5 odI J""‘"? c .

Hardness of solids at the bottom of the container. 5.9'7&7 // i - Yy 7 "
s/ dfv c

RAD (mR/hr contact) reading of the brine in the 1-liter bottles. O n ﬁ

Core sample taken?

i
Fe mesh container recovered? If yes, describe condition of
no  brine and solid material surrounding the container for the mesh.
SV Jres / 7

Dose rate reading of container holding the mesh {mR/hr contact) 0 . / a ﬁ

NMT11-WI-099,R0 STTP Liter Scale Container , 1
Disassembly & Waste
Packaging




Attachment 1, continued
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Liter Scale Disassembly Observations Checklist

Liter-Scale Container # L5-02 Date: 3-27- o/

Was the mesh container embedded?

@m IV aras €asy Fo  SErrove f/ocyz,

After removing the mesh from the container, note:
percent dissolved O

amount of deposited material on the Fe mesh Ze »2

color of the deposited material /

thickness and hardness of the deposited material e

After cleanh}g the mesh with water, ngte the color and physical appearancg of the mesh.
/7:’5.4 0K 5 ‘v Goo s 3'/06’)- PITE N G - Y ﬁv:ﬁsrqlv -~

0}1;32;%%/,5 ;.47/,5,{ fook g il 24 orree ?‘”7{

bt 505" s, Se L CondiVis -

Waste container number for disposal of the D&D liter scale container

Waste dispositioned ’
. according to NMT-7 instructions: (NMT-7) date 3{ z 5%} )

e (NMT-7) date

”_(C-AAQ) datc%/j /

(STTP) date 2~ 22"/

Liter Scale Container disassembl
complete:

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging
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Liter-Scale No. 03
Results of Observations

Test Characteristics

Waste: Portland Cement
Total Waste Weight: 1320 g

Initial Actinide Content: Pu 93 pg/g; Total Pu=0.123 g
Am 1.45 pg/g; Total Am =191 mg
Brine: Brine A (2:1 brine/solid ratio)
Additives: Fe Mesh, Nd, Th, U, Np added

Soluble Actinide Histories: (4/17/95 — 2/22/98)
Pu - Generaliy <6 ppb and mostly < 2 ppb. No trend observed.
AM - Generally < 1 ppb with no trend observed.
U - Generatly < 6 ppb with no trend observed.
Th - < ] ppb throughout test.
Np - < 1 ppb throughout test.
Nd - <1 ppb throughout test.

Other Analyses (nominal):
Typical pcH Range: 12.8 - 13.1
Fe Concentrations: < 1 ppm for entire test period.
Other Analytes: Ca 120 ppm
K 8,000 ppm
Mg < {0 ppm
Na 83,000 ppm
TIC/TOC: 30/40 ppm
Particle Concentration: 10” to 10" panticles/Liter
Filter Pap: WDXREF: One filter paper had a barely detectable amount of Pu and 15

of 17 filters had Fe. Most filters had Sr and S.
Headspace Gas Content: H, =7.2 v/o; 0; =0.6 v/o

D&D Observations {4-12-01):

Corrosion: No visible corrosion on SS feedthroughs; screen was not corroded.
Screen about half full of finely divided cement.

Castile Brine was fairly clear with slight grayish tinge. Solids in
brine settled out readily. ’

About § inches of loose but settled cement and other solids in the
bottom of the test container. Color of solids is gray with a
consistency of hardened oatmeal.

The Fe mesh was lodged in gray solid material but was pryed off.
The mesh was in good condition and was not corroded visibly.
Afler rinsing with alcohol, the Fe mesh appeared to be totally

untouched by corrosion. The wire was gray in color with shiny
ends.

Brine:

Botiom Solids:

Fe Mesh:

rie SRR R e e
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Overall Assessment:

L.S-03 was the Castile brine part of the triplet on LS-01, 02, 03. As in LS-01 and
02, LS-03 did not solubilize Pu or any other actinide. There was no soluble Fe detected in
this test. The pcH range of 12.8 13.1 was high enough to precipitate both Mg and Ca
which led to greater solids. There was no soluble Fe detected in any sample during the
test period and yet 15 of 17 filters had Fe. There was essentially no Pu detected on the
filter papers taken of this sample; actuatly one filter has a barely detectable amount of Pu.
The wide range of particle concentrations of 10° to 10'! was similar to LS-02. There was
no corrosion of the SS feedthroughs or the Fe mesh. The brine was clear of suspensions
but had a gray color. Any suspensions stirred up were rather quickly settied.
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Overall Assessment:

L.S-03 was the Castile brine part of the triplet on LS-01, 02, 03. As in LS-01 and
02, L.S-03 did not solubilize Pu or any other actinide. There was no soluble Fe detected in
this test. The pcH range of 12.8 13.1 was high enough to precipitate both Mg and Ca
which led to greater solids. There was no soluble Fe detected in any sample during the
test period and yet 15 of 17 filters had Fe. There was essentially no Pu detected on the
filter papers taken of this sample; actually one fifter has a barely detectable amount of Pu.
The wide range of particle concentrations of 10° to 10"! was similar to LS-02. There was
no corrosion of the $S feedthroughs or the Fe mesh. The brine was clear of suspensions
but had a gray color. Any suspensions stirred up were rather quickly settled.
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Attachment ]

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personncl may sign this form.

Liter-Scale Container # / $-0.3 Date: 712 - O/

oo D Castife Fetlesh

Videotape recorded? yes @ If yes, reoord ID# of tape

Dose rate reading of screen 0. 7/‘7 K

L:dand observations. ( dition of screen, act etc.
DS A (s st o N
rus#r«f/ l(q/v ﬂ/ oV /c’ﬁ/%a/cc’ﬂeMV‘

Notc the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
S“SPensmnsorcl’Ystals N Tus f“’f/""' s or 675 okl LZ

»oc e Sligh" grevisd 7 se sa 7;( Ah _—

poo gAT T 7 < ~e 5—7—1%‘“‘?;

Depthofthcbnncpool 7' /: gs,,,}f = ?[)ﬂq/f T/(d f//c ‘-’7‘_
vac [ive ﬁ‘fq,fg/ fo _—
3.)!

Hardness of solids at the bottom of thc container. /4 7’ /c c&mﬁj e
o ‘} $0hels oY tde Aotlorn a"F He Coslasmer.

PR
RAD (mR/hr contact) reading of the brine in the 1-liter bottles. .3 . le 7
v 300 ml  tFate~ ouf-
Core sample taken?
yes (NA

Fe mesh container recovered? If yes, describe condition of
no bnne and solid thnal surrounding the container for the mesh.
¢ﬂ .ﬂ‘};f e 7/' c Coqu:ycr /q-r.-, 4 ”7 ‘a‘*y;"
R icsnds 4y e 5 o/

- et A

méﬂ ‘/ c? -V(/.r’ 7/#4.-/ Al a/ff"j-/o'_qy;oﬂ— ?v_-a/".‘)'_lfpze,t—c
q; r

NMT11-WI-099,R0 STTP Liter Scale Container ) 1
Disassembly & Wasie
Packaging
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Attackment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container# / $-0.3 Date: 712 - O/
,Hg"z,_, /m Cas?. fe ‘):Z://"f’/"

V:deotape recorded? yes If yes, record ID# of tape

Dose rate reading of screen 0 - 7 rd K

Lnd and /screcn obscrvauons {c.g. condition o ﬁcrecn, impaction, corrosnon, etc.)
0 o j‘z’p Ao 5

I‘L{‘EP’(’/ a{q/v 7[ // ev‘ ﬁr?é'v?/cf’ﬂt‘f«y‘

Notc the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
suspensions or crystals. L/ 7 L SpeaS)om s O cyﬁﬂ s LA

h:;} - 57 i 7*'-(/:-:4( T/N;f’ /a T[c /é)'.udc. l::—h\?l._l-__.
Depthoflhebnncpool _7!,1./: ﬁuivé?f)ﬂfz/f 7"/(,._; f’{‘: /,}‘m;s/ T

Vagc /{M‘.’ ) cff'ﬁ’/ 4o

e
I-i}ardness c;f ?xds at the bottom/:f the container. Mﬁ- rwc

) Sohds oY e B otort "P e Cwﬁlq,pcr
RAD (mR/hr contact) reading of the brine in the 1-liter bottles. .3, R 7‘
v 200 m{ Fate~r ouff-
Core sample taken?

-

‘ Fe mesh container recovered? If yes, describe condition of
@ no_brine and solid ?alcnal surrounding the container for the mesh.
e 71

6’.5,:{ "},7( L 7%(, < at‘d‘q;ﬂer /]‘J/,, /01-7 &hV‘,
Dosc Tale rhac reading’o ntamc fﬁmgggﬁ;ﬂgcﬁé&i 5% mcsd g DQVI‘!(‘Q /

‘/ Y r1 ¢ ong PZ
MEISYCm

é’mv—' of condFioi T
{ (s it~ Geod < o l1on  wo e g
/5 e 6)/ Pé'r/of"y;o A.z-i'yLC" r
NMT11-WI-099 RO STTP Liter Scale Container .

Disassembly & Waste

Packaging

Aast Screen 5?514'-'7 /\/..37‘ B
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Page 1o0f2 Attachment 1, continu

. | Liter Scale Disassembly Obse
1ecklist

| Liter-Scale Container # £ 5~ 03 _ Date: 7-/2 -0

is this form. NMT-7

Was the mesh ?ntamm' embedded? - f*
7{'59 ry 7 2
’7 G
After removing the mesh from the container, note:
percent dissolved

s4

‘ ) | amount of deposited material on the Fe mesh C
.0n, etc. ) )
e J "’Qé" 7 ool ¥ color of the deposited material /

! thickness and hardness of the deposited material __

ol. Note presence of

b4 S¥Taxlg &L
b Afler cleaning the mesh with water, note the color ang p

é’"“f / :u{ C’p/or’ » f 7 oF
A/o/ COrrpSfon. M.ﬂ ?5/[/ 5-‘4 ~y C
Other notes

Mo fue/ ra/)/: IV u’c‘ffe{
érﬂﬁferf ru/r el Puiee 5:,,_,/,& _,.‘.ﬂf/,,/:mmh/u ¢
Waste container number for disposal of the D&D liter st

{ Waste dispositioned d )
according to NMT-7 instructions:

Liter Scale Container disassembly
coimplete: '

I NMT11-WI-099,R0 STTP Liter Scale Conta:
; Disassembly & Wast:
i Packaging




Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # £ 5- 03 Date: V'f <Z "0/

Wasthemesh :ammmbedded? pce /”L a5
4 Fo Vavd /74’ /
"fff’ -
After removing the mesh from the container, note: ’F,/,( "j oo i agieserde
percent dissolved (22 to T7oF brive folidsfse,
O m-t?“-‘ff fe ,,-‘,-‘,.«J reiad
amount of deposited material on the Fe mesh mpishere

P/vﬁ'ﬁf— leck ez
“ m AN S LA
2 il

color of the deposited material / pf"
£7) v ‘?.fo Aour

thickness and hardness of the deposited material /

Afier cleaning the mesh with water, note the color phymcal appcarance of the mesh.

?M/.rw{ C»/or‘ w/?‘/{ jor //0-‘]5/01: r/ f’?/‘?ﬂce

j}a Corrotion Mﬂy—t’ o Shiny Cutle s, £igh j' fres

Oflier notes /
Mo fuc/ vobe . vesse L
6,-955"4,{.4-«4{9 Fo e ﬁ"'f‘é Jeﬁ/JnnnreJ: b,

Waste container number for disposal of the D&D liter scale container

Waste dispositioned
according to NMT-7 instructions: : 5%‘, ""i (NMT-7) da:e‘{'(z'ﬂ {

(NMT -7) date

‘ (C-AAC) date 4 o/

(STTP) date 712 -0/

Liter Scale Container disassembly
complete: '

NMT11-W1-099. RO STTP Liter Scale Container 2
Disassembly & Wasite
Packaging



Liter-Scale No. 04 (Pressurized)
Resulis of Observations

Test Characteristics

Waste: Portland Cement
Total Waste Weight: 184 g
Initial Actinide Content: Pu 103 pg/g; Total Pu= 18.95 mg
Am 1.27 pgfg; Total Am =0.233 mg
Brine: Brine A (10:! brine/solid ratio)
Additives: Fe Mesh, Nd, Th, U, Np, 60 Bar (870 psig) CO; pressure in

headspace.

Soluble Actinide Histories: (8/28/95 — 9/21/98)
Pu - Pu started at 1.6 ppb and steadily increased to 225 ppb on
9/21/98. Total alpha activity was 15.29 nCi/ml on 9/21/98
and decreased to 0.08 nCi/mi on 5/15/01 (a factor of 191).
Am — Am was less than 0.2 ppb at the beginning of the test, Am-
241 totat alpha activity decreased from 0.92 (9/21/98) t0 0.23
nCi/ml (5/15/01).

U - U concentration of 10,000 ppb at the beginning of the test
remained fairly constant and ended up at 8705 ppb at the end
of the test.

Th - Th was < 10 ppb for the entire test period. There were no
trends observed.

Np —-Concentrations of Np were generalty less than 21.0 ppm and
showed no trend during the entire test period.

Nd - Nd concentrations were < 1.1 ppb for the entire test period.

Other Analyses (nominal):
Typical pcH Range: 7.21 -7.43
Fe Concentrations: Started at 3.1 ppm and increased to 162.4 ppm at the end of
the test.
Other Analytes: Ca 6,000 ppm
K 6,000 ppm
Mg 26,000 ppm
Na 40,000 ppm
TIC/TOC: 1100/70 ppm
Particle Concentration: 1 x 10" particles/Liter
Filter Paper-WDXRF: No Pu; 1 filter of 4 showed Fe. No Sr identified. No Al
identificd.
Headspace Gas Content: 60 Bar of CO,; no other gas analyzed.

D&D Observations (5-9-01):
Corrosion: No corrosion on lid or screen,

%
&
A
A




Brine: Clear, non-viscous brine with light gray color, Brine level was at
the top of he screen.
Bottom Solids: The Fe mesh holder was filied with light gray colored compacted
sludge.
Fe Mesh: The Fe mesh was holder was embedded in gray-colored solids. The
Fe mesh after washing had a gray-green color. The Fe mesh wire
strands were black.

Overall Assessment:

L.S-04 was a Portland cement test with 60 Bar (870 psig) CO. pressure. The Pu
never achieved a high concentration but had a definite upward trend to 255 ppb. U
concentrations were relatively high at ~ 10,000 — 11,000 ppm. The Fe concentration
started at 3.1 ppm and increased to 162.4 ppm, which is quite high. There was no
corrosion observed on the id, screen, or feedthroughs. There were no colloids or
microprecipitates that contained Pu. The pcH did not vary due to CO; pressure and had a
range of 7.21 to 7.43. This test was a 10:1 ratio brine to solid ratio and only contained
184 grams of waste.

L-13 Page 2
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‘ Attachment 1 | r~e ”auef

Liter Scale Disassembly Observations Checklist

waste management personnel may sign this form.

Liter-Soale Container 8 25- 04 pate: 5-9- O/ Fe ﬂe%

Videotape recorded? yes ¥f ves, record ID# of tape /

The STTP Observer fills out and signs this form. The C-AAC opmtor s; orm
o h‘f 4 "““"

Dose rate reading of screen O, / “ ﬂ

Lid and screen observatigns. (cg condition of screen, impacfion, corrosm etc )
=

C erros, *?

Z A/ T -;G»ec; efrp"/ 70; 'S o,u
Checa).

,vo ¢° . /q A#/f Lo ¢ rl955 /ua}"f:? c:v/-aq.a

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of

su"srensmnsorcryslals C/fqr wom-Viscous Brive
jN color

- Depth of the brine pool.
;huc. /ba/ Cxeelly ay 7"/(6 }La/o oyg
mj:( screeatl 7
Hardness of solids zyhc botiom of the container.
2 SCalt o Fo /0 17—_’,- @
q,;, Cras - O 2,_) ﬂ
RAD (mR/hr contact)reading of the brine jn the 1-liter bottles. -
TooX ou¥ [ /irer off Aeine
Core sample taken? $17
YCS@

Fe mesh container recovered? If yes, describe condition of =

no brine and solid material surroundt fon for the mes
Cﬂ""'fk’cfeaf sof. reaec

[/ Clrrm vy

Dose rate reading of container holding the mesh (mR/hr contact) O Z n f’

o PR

NMT11-WI-099,R0 STTP Liter Scale Container . 1

Disassembly & Waste
Packaging




Attachment 1, continued
page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container# <. 504 Date: 5 -7-O/

Was the mesh container embedded? .
@ no 'r"lI: Cru f@z‘dermkf-_s Full " é-‘ﬂ"f Gam/oc‘-{eap\ =2 ﬁjf- He e
(ﬂgrl.r) a s }t‘I‘f j reevich 4la ﬁ L é‘-cf':'f‘c. o ss k—v*" L P/tt'?!r'r f‘on'fq g

After removing the mesh from the containe, not 2 g
percent dissolved __ 9 :/:'Ez'/_f [t /pf_slzf/’p} , / a/
amount of deposited material on the Fe mesh She // 21004V & V[/ orY/ex
Cene ).

color of the deposited material é )“eg/‘g 4 j FCCaA

thickness and hardness of the deposited material ___ ——~"— A }9’

Afier cleaning the meslgiﬂx water,.note the color anzlysical appearance of the mesh.
ac/~~ an P /f; f‘e res

Othernotes P, fic viaf i fooked melted. .
)qud-ff Ccza/a{:-q/ Qud - fA e Zt“oAV!c a/fo .

Waste container number for disposal of the D&D liter scale container &5_ .

Waste dispositioned E i [ y a
according to NMT-7 instructions: [} y \ (NMT-7) dato£ -0%.01

(NMT-7) date

; WC—AAC):—dmi?é /

P STTP) date S-7-&7

Liter Scale Container disassembt
complete:

e e .

NMT11-WI-099,R0 STTP Liter Scale Container

Disassembly & Waste
Packaging




Liter-Scale No. 05 (Pressurized)

Test Characteristics

Waste:
Total Waste Weighi:
Initial Actinide Conteat:

Brine:
Additives:

Results of Observations

Portland Cement

613 g

Pu 83.5 pg/g; Total Pu=51.2 mg

Am 0.970 pg/g; Total Am = 0.595 mg

Brine A (3:1 brine/solid ratio)

Fe Mesh, Nd, Th, U, Np, 60 Bar (870 psig) CO,, pressure in
headspace.

Soluble Actinide Histoties: (8/28/95 — 9/21/98)

Pu -

Pu started at 1.7 ppb and increased to a peak of 184 ppb with
an average of about 15 ppb. Total alpha activity was 0.71
nCi/mi on 9/21/98 and decreased to 0.03 nCi/ml on 5/15/01.
There was 1o rotation during that final period of time.

Am - Am was less than 0.8 ppb during the entire test. Am-241

U -

Th -

total alpha activity was < 0.14 nCi/mi on 9/21/98 and was <
0.12 nCi/ml on 5/15/01.

U concentration started at 696 ppb and remained quite

steady to end up at 479 ppb at the end of the test. No apparent
trend was observed.

Th was < 5.1 ppb for the entire test period.

Np - Concentrations of Np were less than 27.0 ppm.
Nd - Nd concentrations were < 0.9 ppb.

Other Analyses {nominat):

TFypical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

710-7.44

Started at 7 ppm and increased to 57.1 ppm. Ended at 164
ppm.

Ca 12,000 ppm

K 25,000 ppm

Mg 22,000 ppm

Na 40,000 ppm

Ni 7 ppm

700/70 ppm

1 x 10" particles/Liter

No Pu identified on 3 filters analyzed. One filter showed Fe.
No Sridentified.

60 Bar of CO; pressure.

D&D Observations (5-10-01}):

Corroston: No corrosion on lid or screen.
Brine: Clear, non-viscous brine with light brown tinge.

i.Wﬂﬁmww:cmW\-w .....V.



Bottom Solids: Yellowish-brown mass that was compact and about 5-1/2 inches in
depth. .

Fe Mesh: The Fe mesh holder was embedded in solids with a peanut butter
fexture and color. After rinsing the material of the mesh, the
solution had a bluish tint. There was a hard coating on the mesh
that was black with a blue tint. No corrosion was visible but the Fe
concentration in the brine seemed to imply some corrosion took
place at the pcH 7.0 - 7.4 range.

Overall Assessment:

Liter-scale test container LS-05 was a Portland cement test with 60 Bar (870 psig)
CO, pressure. The Pu did not appreciably solubilize and other actinides remained rather
low. The Fe concentration started at 7.0 ppm and increased to 57.1 ppm. There were no
Pu colloids or microprecipitates that were filtered out. The pcH did not change
significantly {pcH 7.4 — 7.35) during the test period. There was no corrosion observed on
the lid, screen, or Fe mesh. LS-5 was the second in a set of three pressurized test
containers; LS-4 has a 10:1 brine-to-solid ratio, LS-5 bad 2 3:1 brine-to-solid ratio and
1.S-6 had a 2:1 brine-to-solid ratio.

I-13 Page 2
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> Attachment 1 : )
‘/ Liter Sc?)e D'sassembl¥,0bsew tions Checklist
Por'flqﬂal/ atard, Aw}ue ,4/ c ﬂcﬁé fc-ﬁﬁz—e.re/ -’J'/-’M} 5/4é =
The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container # 2.9 05 pate: 5~/0-0)

Videotape recorded? yes Ifyes, record ID# of tape /

Dose rate reading of screen Q / 7 /é

Lid and screen observations. (e.g. condition of screen, impaction, corrosion, etc.)
E.57 Cr Y .’5" 2/ 8 5 O s <2 /

/&!o;?(tﬁ" Al }aa pA/e,
Note the color/turbidity (muddy, cloudy, opague, thick) of main brige pool. Note presence of
suspensions or grystals. /4 < B Lecd / S b f %'
C/fq!—— qﬂjyf/(//’/’ zurﬁfA G- -54;4/"'{’ £ .
//g/zﬂ‘ Al‘p.k))t/ 71?‘;/‘1:—' 7’0 r—) y' a

& 5(‘/“:@"(\.—_.

z - .
» -l (. ”
Dépth of the bﬁn}cpool. so0/5 7 fer

LS
ot T YL e sereew - T,

Hardness of sglids at the bottom of the con?iner. ’
)é‘”pwﬂ’“ékrf?é J Al Al . (”"f"'{_ p”? o pelouiz b mess —_
Lilce wnreacled wel envirosfone . O
Vor 76

RAD (mR/hr contact) reading of the brine in the 1-liter bottles.

#

LCore sample taken?
yeg ia)
Fe mesh container recovered? If yes, describe condition of -
@j no brine and solid material surrounding the container for the r:;sh ;D
<
eaws ¥V by ther Yexfare G« - )é =
Dose rate reading of container holding the mesh (mR/hr contact) 0 ’ “7 ’
. o } L
TA e rimsc W""’/_ff*. /qa/ [ 4{/«5&4 7’,,.,!7"
Yo

/f q ?IC')- 77( ot jd / y 3
NMT11-Wi.099,R0 STTP Liter Scale Container - /s /7 vl ow -

Disassembly & Waste
TPackaging
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Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # LS -05 Date: ; -/D 0/

Was the mesh container embedded?

After removing the mesh from the container, note:
percent dissolved

amount of deposited material on the Fe mesh 5” ‘f/ / 1,7 V,

color of the deposited material ﬁ? 2 g ’Q Y C/A w Alass

thickness and hardness of the deposited material __f_gé’ r7 / @ 9/;
/0{*7//@9‘ A 4 #ﬁ’r -

After cleaning the mesh with water, note thc color and physical appearance of the mesh. / /
2 €

Heik seens fo (qw: /(c//o/

Other notes , - ¢
ﬁ/&cﬁ’;}/f- f”ef/ w .é/ﬁ@ ?{*"{ O n IVI'
ZAJI/ 7\?‘ 4 &« q 5a}-é ;»-:;P'- LY 2 CJMVL‘”H et '/‘CH?/,CJPS _

Waste tamcr umber for disposal of the D&D liter scale container | S-0% _
.eq/ /00 -"z/? aV/ < knbb"é ‘,‘ch/ 200 1-1/'5 szl rians e

Wast% dispositioned m - L g P”’ Er -
according to NMT-7 instructions: . NMT-7) date_ S-{0.0)

(NMT-7) date ____

{C-AAC) datci&ﬂ/
/é] W’(’sm) date £/ -D 4

Liter Scale Container disassembly
coraplete:

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste

Packaging
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Liter-Scale No. 06 (Pressurized)

Test Characteristics

Waste:
Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Results of Observations

Portland Cement

9202

Pu 95 pg/g; Total Pu=974 mg

Am 1.08 pg/g; Totat Am = 0.994 mg

Castile (2:1 brine/solid ratio)

Fe Mesh, Nd, Th, U, Np, 60 Bar (870 psig) CO,, pressure in
headspace.

Soluble Actinide Histories: (8/28/95 — 9/21/98) then 4/27/01

Pu -

Pu started at 25 ppb and peaked at 638 ppb before settling
down to 319 ppb on 9/21/98. Pu was at an appareat trend
upwards near the end of the test. The alpha activity on
9/21/98 was 28 nCi/ml which decreased to 0.07 nCi/ml (a
decrease factor of 400) on 4/27/01. There was no rotation
during the last period.

Am — Am was less than 1 ppb (except 1.4 ppb on 1/13/97) for the

U -

Th -

entire test period. Am total alpha on 9/21/98 was 1.12 nCi/ml

and 0.21 nCi/ml on 4/27/01.

U started at 2934 ppb and ended up at 3675 ppb. Not much
variation and rather low concentrations for a high carbonate
system.

Th was < 3 ppb for the entire test period.

Np —Concentrations of Np were less than 15 ppb for the entire test

Nd -

period.
Nd was < 4 ppb for the entire test period.

Other Analyses {nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:

Particle Concentration:
Filter Paper-WDXREF:
Headspace Gas Content;

749 -787

Ranged from 2 ppm to 41.4 ppm.

Ca 1,000 ppm

K 10,000 ppm

Mg 600 ppm

Na 40,000 ppm

Ni 8 ppm

17007100 ppm

9 x 10'° particles/Liter No correlation with L04 and L0S5.
No Pu or Fe identificd on 4 of 4 filters.
60 Bar (870 psig) of CO; pressure.

D&D Observations (4/24/01):

Corrosion: No corrosion on lid or screen.



Brine: The brine was a milky color with no suspensions or crystals. The
brine pool was ~ 2 inches deep that led to the top of a brownish-
gray soft solid.

Bottom Solids: Brownish-gray soft solid that was compacted and took up about 3%
of the test container.

Fe Mesh: Embedded in a clay-like sludge that was compacted in the Fe mesh
holder. Th~ compacted material would have limited brine flow to
the Fe mesh. After washing, the Fe mesh did not appear to be
corroded and the ends of the wire were shiny. The Fe mesh strands
were dark-colored. The Fe concentration in the brine varied from 2

_ to4]1.4 ppm at a pcH around 7.5 - 7.9. This is higher than expected
for an Fe mesh that is impacted with solid material.

Overall Assessment:

LS-06 was a Portland Cement test with 60 Bar (870 psig) CO; pressure in Castile
Brine. LS-4,5,and 6 were a set of three test containers with CO; pressure and Portland
Cement. LS4, 5, and 6 had a brine-to-solid ratio of 10:1, 3:1, and 2:1, respectively. This
is evident during the D&D because of the increase in bottom solids with the lower ratio.
Pu did not solubilize in this test to a high leve! (638 ppb peak) but was greater than LS-4
and LS-5 as should be expected because of the greater amount of Pu as the brine/solid
ratio was smaller, No other actinides were significantly solubilized and Nd, Th, and Np
were essentially very low, Nd (< 4 ppb, Th (< 3 ppb) and Np (< 14 ppb). There were no
Pu or Fe colloids identified on the 4 filter papers. There was na corrosion observed on the
lid, screen, or Fe mesh. The overall observations of the LS4, 5, and 6 is that there was
very little solubilization of actinides on these three Portiand Cement tests with added CO,
pressure at 60 Bar (870 psig).

L-13 - Page 2
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

R4 0
- ¢ 2rp

) : o : -0/
ﬁg;j::%ynq#%mﬁ 0;1‘5 Cﬁf///c E /'76’54’

Videotape recorded?  yes @ If yes, record ID# of tape

Dose rate reading of screen O
Lid an j scre71 obsenranons e g condition of screen, impaction, corrosion, etc.) //_/_5
é‘?";/ D OrroS/on /za Ve / ) O, -
Nt? 5 C)"ftﬂ_ﬂ/ ap}é_s f,‘eq/-‘ W/ SA7q Lol o oF o d 8 al
arr -
Note the color/turbidity (muddy, cloudy, opaque, thlck) of mzin brine pool. Note presence of
7spens:ons or crystals. ¢ Pince 15 a- 2y / (ﬁ’
or-

Ao f‘f?"/‘"ﬁ/oﬁls or c:‘rj;:?ﬁ/_.,; f— -------

;v'ﬁift'/ 71"¢ loalls oY 7’/((:

— /
Depth of thebn‘ge pool. , 2 ‘ o/ 6:2%3 ) /g
woel go)idls — Erowwis4 “f"”‘fﬁ -

Hardness of solids at the bottom of thccontauner K 51 / el
<ospocted - very dry Lepip Peste. Like sufffed Coom sTarcdi wefer.

amV‘?,we,_ '/zyj.;:{

0 / y f RAD (mR/hr contact) reading of the brine in 1hc 1-liter bottles. *~ 2 p2, 0 7/ s
v_______._.——v'
o 4

F fq)éf'zu.. A’P‘” j’;-q} o
m@coms?m‘jta:m fqﬁ/oA: V/;r ﬂ”y 7’4")&'&“4-) -

Fe mesh container recovered? If yes, describe condition of =
bR o, p

n d so ta
1 B S matepial surrouadipe the eon I:‘ff»f“,‘i‘fﬁ“"/./ Chy - [fee Coment.
The cemesl recenstVtodt to wel shte cenrsislens fer fruck rf'ﬂ-;‘?'

Dose ralc reading of container holding the'mesh (mR/hr contact) 0.7 ., / .

/’l(}’u gikc"?’ /m;#é’e/

Co/ 0~ _

«

OU( (j J“/N/ﬁ S

NMTI | -Wl-099 RO STTP Liter Scale Container
Disassembly & Waste
Packaging
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Atiachment 1, continued
page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # A; - Date: j“'z 7-0 /

@ mWa_s%h’em:hcontai ,.im;b;dded?[ ﬁq/ﬂ/av e 7/%?1»/ 7;{),‘094/

7Ae  C mv?lf?mc;;— P
After removing the mesh from the container, note:

percent dissolved _( 2

amount of deposited material on the Fe mesh O

. e L '.c_e?//f‘fr"-C'/@ 74
cojor of the deposited materia g / 'gl" grop Ghoen ) ke 4 p
et wis el fhon ot ofried . )
thickness and hardness of the deposited material _0 A/A
1{/5';“'« (afé’faff./{ : : :
Afler cleaning the mesh with water, note the color and physical appearance of the mesh. - ¥ iff 4’”:‘,'
C/eaﬂ/ He t(.// ?rq'y«—? ,f?/?d( (Or r r'«{:f 2y “d?é, M/""j;)e W;{}:‘{":,?F /.
‘AJJPI fea M/Af;ﬁ?;‘,; 2. 1:0 c“’*{t,‘uef‘_ l'mmemz'éfe_ *!5"’/’7(’."'{' o hf‘e.'..ef‘-.
Oth t . .
! The e;:gﬂj;?(/e-f chy waske? oCF éQ-“ffv w i fh “"“{(" -é-ﬁ-f [ar'jf[/);_
Won://a!flmvz re constidlted it -tjf'f??{r'v“' of a*r{v 15 wtinules fre r afcre reg
red «res.
PC?""" Waste container number for disposal of the D&D liter scale container LS - 0%

Waste dispositioned

according to NMT-7 instructions: '.S*AA__—LLL\{L?LQ (NMT-7) date i-}_%o I

(NMT-7) date

Liter Scale Container disassembly ,..-—7 M’\ =
complete: i (C-AAC) date J[ L/ © /
(;M‘ i Z)ﬁ (STTP) date 72 %- 0/

o AT P AR P

NMT11-W: 099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging




Test Characteristics

Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 07
Results of Observations

Portland Cement

264 g

Pu 94.5 pg/g; Total Pu=0.025 g

Am 1.198 pg/g; Total Am =0.316 mg
Castile (10:1 brine/solid ratio)

Nd, Th, U, Np

No Fe mesh

Soluble Actinide Histories: (4/17/95 — 3/15/99)

Pu -

There were four analyses of 22.9, 40, 10.5, and 14 ppb and
the remainder were <5 ppb. There was no trend of
concentrations. Final concentration was 4.1 ppb.

Am - All analyses were <1 ppm.
U- Analyses were generally < 15 ppb with one as high as
20 ppb.
Np - Started at 3.7 ppb and increased to ~250 ppb.
Th - Generally <2 ppb.
Nd - Generally <2 ppb.
Other Analyses (nominal):
Typical pcH Range: 8.7-8.9
Fe Concentrations: <2 ppm
Other Analytes: Ca 14,000 ppm
K 21,000 ppm
Mg 23,000 ppm
Na 44,000 ppm
Pb 4-5 ppm (last 9 analyses)
TIC/TOC: 12/30 ppm
Particle Concentration: 10° to 10" particles/Liter

Filter Paper-WDXRF:
Headspace Gas Content:

None of the filters had Pu or Fe. Only 3 of 17 had Sr.
H; - 1.2 v/o. O; = 1.2 v/o. This was the lowest Hy in STTP.

D&D Observations (3/28/01):

Corrosion: corrosion noted around SS feedthroughs; screen was clean.
Brine: Colorless with no suspensions or crystals.

Botlom Solids: About 8 inches of loose muddy solids that could be stirred up; this
10:1 brine to solid ratio test had much liquid left afier removal of 1
liter sample. Added AguaSorbe — 2212 to absorb brine.

Fe Mesh: No Fe mesh added to this test container.
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Overall Assessment.

There was essentially no solubilization of Pu, Am, U, Th, or Nd during the test
period. There was a rather consistent 250-300 ppb of Np after 6 months into the test. Np
appeared to be more apt to solubilize in 10:1 ratios. This level of Np solubilization is
negligible compared to theoretical concentration of 37,500 ppb if the amount added was
totally solubilized.

There was corrosion noted on SS feedthroughs on the lid. The screen was not
corroded. The brine was clear with no suspensions. The precipitates seemed to settle
readily to the bottom and mix with 8 inches of sludge. There was no Fe mesh added to
LS-07 and no Pu or Fe was detected on any filter paper.

L-12 Page 2
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Attachment 1 ‘,2 7 C

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form, NMT.7
waste management personnel may sign this form.

Liter-Scale Container #_£ 5~ 0] pate: 3-8 -0/ j,,/,,, < A
Hazardoys iy forgtome’ e
Videotape recorded? yes @ 1f yes, record ID#¥ of tape
Dose rate reading of screen 0—* M K
Lid and screen observaty ns. (c.g condition o lmpacuo corrosion, efc.) 2
ugV’ NOTICCQ ALYy I ﬂCﬂCquVI?.sﬂjv -

gcrc("u ﬁf/ofqrﬁ arl/ C‘/C"?.A/
Note the color/turbidity (muddy. cloudy, apaque, thi? of main brine pool Note presence of
suspensjons or crystals. ( aler jEe5S A

/Mc /700 - WZ) \J
5&;5/(’~5/¢:ws- or Cf}’f?‘«,{; /uoya'

Depth of the brine pool.

U" ardness of solids at the bottom of the container, /74/ / )'49/ 9/
q

(o7 p%ﬂxo 7?5: Cocfam er . Nt‘.::?' Y o
efaulVio A~ w 7 WqVe
ﬁw(nfm contact) reading et ne th e 1-lites bottied. ). 05 £

// Vcr 54'/;&/6 Zlq/éc’zv-—

Core sample taken?
)

Fe mesh container recovered? If yes, describe condition of
yes @ brine and solid material surrounding the contsiner for the mesh.
o =

Dose rate reading of container holding the mesh (mR/hr contact) /

-
—
-—

BB A A B T i

NMT11-WI-099 R0 STTP Liter Scale Container

Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # L5-0 7 Date: 3 -28 - O/

Was the mesh container embedded?

After removing the
percent dissolved

color of the depdsited material

thickness #nd hardness of the deposited material

After clghning the mesh with wates, note the color and physical appearan of_ the mesh.

Ot/l;i?::s /s very wﬁtfr Wewe w;rr:t’/ «deer (‘Xﬁr!/

f(‘?f’“"-g
all He {‘%/ ,zWﬂ/ w00 4] W F

Waste ntamcr n for di 1 of the D&D liter smlc coniainer
q gﬁ-f?lgsa

Af“f}"d;‘}' A lrgﬂ’ 4‘50&” e f‘““td}—- C"”‘f’fe"(}f (-‘.‘u‘"t
e # 4@ @ seca T

Waste dispositioned 7? /m m" 0\ ‘
according 1o NMT-7 instructions: y (NMT-7) dales

(NMT-'I) date

L/ (c-AAC) datéﬁﬁ)/

(STTP) date __5i 7-er

Liter Scale Container disassembly
complete:

NMTI 1-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging




Test Characleristics

Waste:
Total Waste Weight:
Tnitial Actinide Content:

Brine:
Additives:

Liter-Scale No. 08
Results of Observations

Portland Cement

1320 g

Pu 88.5 pg/g; Total Pu=0.117 g
Am 1.095 pg/g; Total Am = 1.45 mg
Castile (2:1 brine/solid ratio)

Nd, Th, U, Np

No Fe mesh

Soluble Actinide Histories: (4/17/95 -~ 3/15/99)

Pu -

Am-
U-

Np -
Th -
Nd -

There were 8 analyses from 10-26 ppb and the remainder
were <5 ppb. There was no trend of concentrations.

All analyses were < 0.5 ppb except last analyses was 1 ppb.
Analyses were generally < 2 ppb, which is quite low for U.
No trend is apparent.

Less thani ppb for entire test period.

Generally < | ppb for entire test period.

Generally < 2 ppb for entire test period.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

9.1-95

<] ppm

Ca 36,000 ppm

K 30,000 ppm

Mg 2,500 ppm

Na 43,000 ppm

10450 ppm

10° to 10" particles/Liter

None of the filters had Pu; two of 16 showed Fe. Essentially
all showed Sr and S.

Hs - 1.8 v/o (2nd lowest in STTP). O; =0.03 v/o.

D&D Observations {04/03/01):

Corrosion: No corrosion observed in SS feedthroughs. Screen was clear, had
~1/8- inch of sediment.
Brine: Clear with grayish coloration; no suspensions or crystals noted.
Bottom Solids: About 8 inches of solids; 4 inches of loose fluffy solids and then 4
inches of hard solids that may have been cemented.
Fe Mesh: No Fe mesh added to this tes{ container.
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Overall Assessment:

There was essentially no solubilization of Pu or any other actinide in LS-08 at
pcH 9.1- 9.5 in a Brine A environment. Most of the Mg precipitated at the pcH range of
9.1 —9.5. There was no soluble Fe throughout the test nor was there any filterable Pu or
Fe (mostly) in LS-08. There was no Fe mesh added. There was about 4 inches of hard
solids at the bottom of the test container. The brine was fairly clear for a 2:1 Brine/solid
ratio test. There was no corrosion of the SS feedthroughs.

L-12 Page 2




[.55 O

Page 1 of 2
Attachment 1 2 7 C

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container #Af é)f Date: y -)7 0/

Porfen Hevarse s boie /9

Videotape recorded? yes mo / If yes, record ID# of tape

Dose rate reading of screen 0 ' 7/7 )Q

Lid and screen observations. (c.g. ndition of s n, 1mpacuon, osion, ctc) - J 7
5(‘_"}-6:-‘/\/ ,M/ fpo CJA/ /ﬂavr Fee g WU,

Vs /.rﬂy/c’ 5544,,!..,% ‘j’,,‘, S S,

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Notc presence of
su3pcn510ns or crystals. rin e 15 7/“« Sy 54 / 2o /'(’ n/

Sugpesoonws Or C‘f/fqu/s‘ woV? ""'—"/ \ / /;7’«-,\ /J;//&/

Depth of the brine pool.

I-lardn czd.s at the boV}om 051" ixc{ o J % . ?ﬂ p / s
RAD (mkﬁzon aﬁ) rcadmg of fﬁe briné |ﬁ fzgltta bottles. )Q

e A — Gt -

Core s pl”v d‘; -

yes

Fe mesh container recovered? If yes, describe condition of =
yes @ brine and solid material surrounding the container for the mesh.

Dose rate reading of container holding the mesh (mR/hr contact) O 7 ﬁ

NMTIL-W! 099.RQ STTP Liter Scale Container - i
Disassembly & Wastr
Packaging




Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # /5:' 24 Date: 9" 3- 0/

Was the mesh container embedded?

color of the deposi

thicknessand hardness of the deposited material

er cleaning the mesh with water, note the color and physical appearance of the mesh.

Other notes

Waste container number for disposal of the D&D liter scale container LS 03 .

Waste dispositioned -
according to NMT-7 instructions: =S¢ te Do V W audo, < (NMT-7) date D‘*llo?, (o f

(NMT-7) date

(C-AAC) date%jj/d/
¥/
y (STTP) date 7/ 3/ /

NMT11-WI1-099 RO STTP Liter Scale Container 2
Disassembly & Waste
Packaging

Liter Scale Container disassemb}
complete:

A




Test Characterisfics
Waste:
Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 09
Results of Observations

Portland Cement

1320g

Pu 81 ug/g; Total Pu=0.107 g

Am 0.995 pg/g; Total Am = 1.26 mg
Castile (2:1 brine/solid ratio)

Nd, Th, U, Np

No Fe mesh

Soluble Actinide Histories: (4/17/95 — 3/15/99)

Pu -

Am -
U-

Np-
Th -

All results were < 10 ppb except two analyses at 13.0 and
16.3 ppb. Most analyses were < 5 ppb.

All analyses were < 1 ppb; no trend observed.

All resulis were < 10 ppb, except one at 13.4 ppb. No trend is
apparent.

Less than 1 ppb, except one result (1.7 ppb).

Less than 2 ppb for entire test penod.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TICTOC:
Particle Concentration:
Fiiter Paper-WDXRF:

Headspace Gas Content:

129-13.1

<1 ppm for the entire test period.

Ca 150 ppm

K 8,400 ppm

Mg <10 ppm

Na 80,000 ppm

Pb 4 ppm average for last nine results.

15/50 ppm

10° to 10" particles/Liter

No Pu colloids or microprecipitates detected. Seven out of 17
fillers had Fe. Twelve out of 17 contained Sr. Although there
was < 10 ppm Mg, there was much Mg and Ca in all the
filters. The Ca, Mg, and Fe were mostly on the 5 micron
filters.

Hy=3.4 vio. 0, =0.17 v/o.

D&D Observations (04/19/01):

Corrosion: No corrosion observed in SS feedthroughs. (Sampling port, level
probe, pressure gauge). No coloration was noted.
Screen:  No corrosion on the o-ring; ~1/2-inch of gray paste in the screen.
Brine: Clear except for Portiand cement suspensions..
Bottom Solids: loose solids (6-8 inches) that settled readily, no cementation.
Fe Mesh: No Fe mesh added to this test container.




Overall Assessment:

LS-09 was a Castile brine experiment with a 2:1 Brine/solid ratio with a very
basic pcH (12.9 - 13.1) that precipitated both ca and Mg as hydroxides. There was
essentially no solubilization of Pu, Am, other actinides and Fe. There was no Fe mesh
added to this test but seven of 17 filters contained Fe, perhaps from the ferric sulfate
added to the original Portland Cement mix. There was no corrosion of the three SS
feedthroughs at the highly basic pcH. There was 6-8 inches of loose solids that probably
contained Ca and Mg hydroxides. There was no Pu found in any filter paper. The dilution
of Pu within a Ca and Mg hydroxide matrix could have been substantial. The H,
concentration in the headspace was relatively low (3.4 v/o0) and the O, was 0.17 v/o.
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Attachment }

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7

waste mapagement el may sign this form.
}#‘ib 4»91 qfw(//e Frat E nff/
Liter-Scale Container # 4 S-09 Ppate: Y -(7-07

Videotape recorded? yes (no 9 If yes, record ID# of tape /

Dose rate reading of screen {7/ "'/e/‘;" Cratecl

Lid and bservati e, condmon of s impaction, corrosion, efc.
f.iif ﬂ"(’iﬁ‘ e qsm’(v Ei‘; g ﬁ‘r-e/yfar? unlé} to 4P 5&'14}2’)‘&”@'"&/"”?!“'

Note the color.-’mrbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
suspensjons or cry

Bree s ¢ m’exr;z L’%s fbw’k.«ef [c)vrfﬁm/(’"""‘f -

5 4’/4(  H I "W
“;f iald ! ( - B e }4,, :egii £ ;
Depth of the brine pool. = /4,' ; ’

Hardnws ! fﬁhds ¢ bottom of the container. Se ﬁ - Fhis s
5y

ﬂﬂ[y Je I f gol reactal cemon

RAD (mRa'hr conlaéct) ing of the brine in the 1-liter bottles. (7. 2
K50 mf s V‘nf 4 ks

Core sample taken?
yes @

Fe mesh container recovered? If yes, describe condition of = /q
yes no brine and solid material surrounding the container for the mesh. /\/

Dose rate reading of container holding the mesh (mR/hr contact) A A

NMT11-\VI-099 RO STTP Liter Scale Container . 1
Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container# (5 -O 7 Date: ¢~ 17-21

'Was the mesh container embedded?

yes no Nﬂ

Afier removing the mesh from the container, note:
percent dissolved A A

amount of deposited material on the Fe mesh A/ A
color of the deposited material /V A
thickness and hardness of the deposited material M /4

After cleaning the mesh with water, note the color and physical appearance of the mesh.

VA

Oth t 4
éfe:gjs/t’"("/ﬁ'ﬁfﬁe’ o ajir/e)lt’//v f’f‘.r.f"lm(-_

Waste container number for disposal of the D&D liter scale container L3-D9 )

Waste dispositioned 3 _‘{\
according to NMT-7 instructionsm v WS \“ (NMT-7) datci_iﬁ (a]

(NMT-7) date

Liter Scale Container disassembly ( é -
complete: -AAC) date L(

Vi
d/z/ s (STTP) date ¥~/7-o/

v

NMT11-WI-099,R0 STTP Liter Scale Container
Disassembly & Waste
Packaging

°f
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Liter-Scate No. 10
Results of Observations

Test Characteristics:
Waste: Portland Cement
Total Waste Weight: 264 g
Initial Actinide Content: Pu 86 pg/g; Total Pu=0.021 g
Am 1 pg/g; Total Am 0.25 mg
Brine: Brine A (10:1 Brine/Solid ratio)
Additives: Th, U, Np, No Fe mesh added; no Nd addition
Other:  2*' Am (75 mg) added as soluble salt
Soluble Actinide Histories:
Pa- Pu concentrations ranged from about 10 to 20 ppb for most of
the test. No trend was observed .
Am - Am concenfration varied from about 0.3 to 1.9 ppb for the life
of the test. No trend was observed.
U- U concentrations ranged from 0.3 to 12 ppb for the lifetime of
the test. Mo trend was observed.
Np - Np concentrations ranged from 20 to 48 ppb for the test and

no trend was observed.

Th - Concentrations were generally less than 5 ppb with no trends

observed.

Nd — Neodymium was not added to LS 10.

Other Analyses {Nominal)

Typical pcH Range:

821089

Fe Concentration: There was no Fe mesh added to this test container and Fe was

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXREF:

typically less then 1 ppm.

Callk
K23k
Mg23k
MNag0k
Other: Al, Ni, and Pb < 5 ppm
0!’30 ppm
10”10 10" particles/L
No Pu or other actinides identified on $ micron, 1 micron and
< 10 nm filter papers. Sr was not identified on 5 and 1 micro
filter paper but was identified on < 10 nm filters. No Fe
identified; high Ca and Mg.
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H, Headspace Gas Content: 32.5 vio Hy, 1.5 vio O,

D&D Observations (2/5/01):

Corrosion: Some corrosion visible around sampling port, level probe, and
gange port. Some rust colored corrosion product on screen and
sides of vessel.

Brine: Brine is clear.
Bottom Solids: About 3 to 4 inches of compacted but soft solids that were not
solidified.
Fe Mesh: No Fe mesh in LS10.

Overall Assessment:

1.S10 was a comminuted Portland Cement test with 75 mg of added Am-241 to
increase alpha activity and radiolysis. All actinides and Nd were precipitated immediately
in the Portfand Cement matrix at pcH 8-9. The added Am-241 was also immediately
precipitated in the Portland Cement matrix and did not show an increase beyond 1 ppb
during the entire test. The presence of the precipitated Am-241 was evident from the H,
concentration in the headspace in this test container (~ 32.5 v/io Hy) which was higher
than similar Portland cement tests w/o Am-241 (typically < 5% Hy). This test exemplified
the effectiveness of Portland Cement in immobilizing or precipitating actinides in a high
radiolytic environment. The 10:1 brine to solid ratio may have been the reason that the
brine was clear and that there was a definite phase separation between the comminuted
Portland cement and the brine. Although there was 75 mg of added 241 Am equivalent to
37,500 ppb, if totally dissolved, there was no Pu or Am detected on the filter papers
indicating that at this brine to solid ratio that there was no Pu or Am cofloids or
microprecipitates that did not settle to the bottom of the Brine A after each rotation.
There was no Fe identified on any filter.

j
[
3
:




Page 1 of 2

Attachment 1 ‘ &1 .‘" o « Con Cer e
26 <
Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste manag :ment personnel may sign this form.

Liter-Scale Container# /S {0 pate: 2°3 Cf

Videotape recorded?  yes @ If yes, record ID# of tape__ —_

Dose rate reading of screen__7 “"e/&"

Lid and screen bserﬁtlo (e.g. con tmn of screen, impaction, sion, ete.
L:/ e ‘Tr"r -'u “?ﬂf‘f I.s Rug; c.rr 5 Erece) Sco P“] 0-? fove b pred PR 4 1427:-/3(.-.

{ & o o ol seroe t*"' FCYy e perls b} newbere else -
i Sf ;auaf z Sﬂ-é"- i -s('ft:’t”“'l . :.C/gs of Vosscl 2t forfered ¢ costed w/ Rosh v
g Note the color/turbidity (muddy, cloudy,

opaque, lhlck) of main brine jpo_ol Note presence of
susz:ensnons orcrystals. Soae /s
bt

e :qi

PR o

Depth of the brine pool.

Hardness of solids at the bottom of the container. 50 7[\7(

crnpoctsl bF) -
RAD (mR/hr contact) reading of the brine in the 1-liter bottles. &, ng/‘f‘ Mot 50 .wt'f" .

s-,‘. ffs d [~ : -
__ Core sample taken? Se.,.
@NA/ Retrieveds L g i f
- - L 2P
Fe mesh container recovered? If yes, describe condition of 2 e £ Fer h
yes no brine and solid material surrounding the container for the mesh. /e fo

Dosc rate reading of container holding the mesh (mR/hr contact) N A

NMT ! 1-WI-099,R0 STTP Liter Scale Container

Disassembly & Waste
Packaging
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Attachment 1, continued
page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # L300  pate: 2-5-2(

Was the mesh container %bedded?
yes no 4/

After removing the mesh from the container, not¥;
percent dissolved

amount of deposited material on the Fe mesh

color of the deposited material

thickness and hardness of the deposited

Afier cleaning the mesh with water, ngie the color and physical ppearance of the mesh.

Other notes
A8 fen o wesre Theo /- Z e of b re 0,(11 I:e.’(a“;.‘_ Lhe pan/ )’e A e ¥

Attcr Fo abshed Fhe beive sufficre s, The exfra drine will 2o }(c' TP 4 fo,
{al[ e Lispes f o, We caéfgc p/-;f-lée leve [ Profe @5 a 2. . ,-,“,,/g 9.‘

Wasfe container number for disposal of the D&D liter scaleconfainer

s
e 4/

-T) date

-AAC) datcg 6-"0/

1/%/‘,/ %ﬂ*"‘z (STTP) date 2-5 -€/

Waste dispositioned
according to NMT-7 instructio

complete:

NMTI1! VI-099 RO STTP Liter Scale Container 2
Disassembly & Waste
Packaging




Liter-Scale No. 11
Results of Observations

Test Characteristics:
Waste: Portland Cement
Tota} Waste Weight: 1320 g
Initial Actinide Content: Pu 98 pug/g; Total Pu=0.129¢g
Am 1.195 pg/g; Total Am 1.58 mg
Brine: Brine A (2:1 Brine/Solid ratio)
Additives:  Th, U, Np No Fe mesh added; no Nd addition
Other: . 2! Am (75 mg) added as soluble salt.

Soluble Actinide Histories:
Pu- Puconcentrations less than 5 ppb with 4 exceptions low Pu
with no visible trend.

Am - Less than 0.5 ppb with no apparent trend.

U- U concentrations less than 3 ppb with no visible trend.

Np - Np concentrations less than 1 ppb with no trend was observed.

Th- Concentrations were less than 1 pph with no visible trend.

Other Anai Nominal
Typical pcH Range: 9.0t0 10.8

Fe Concentration: Generally less than 1 ppm. There was no Fe mesh added to
this test container.

Other Analytes: Ca 40,000 ppm
K 30,000 ppm
Mg < 200 ppm (this seems like Castile Brine)
Na 40,000 ppm
Other: Al, Ni, and Pb < 5 ppm
TIC/TOC: 10/40 ppm

Particle Concentration: 10°to 10'? particles/L

Filter Paper-WDXRF: No Pu identified in any filter paper. Seven of 15 filters had Fe;
all filters had Srand S at 5 and 1 micron and < 10 nm filters.

High Ca and Mg found on all filters.
H; Headspace Gas Content: 22% H,

D&D Observations {2/6/01):
Corrosion: SS fittings and feedthroughs were slightly rusted. There was
also the appearance of rust around the top of the vessel.

g i MRS
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Brine: Brine is grey color; there was sediment on screen with black
particles of rust.

Bottom Solids: There was approximately 8 inches of very loose gray sludge at
the bottom of the test container. Approximately one-inch at
the very bottom of the test container was compacted “hard”
solid but not cemented.

Fe Mesh: No Fe meshin LS11.

Overall Assessment:
LSH1 was a typical Portiand Cement test at pcH 9.0 to 10.8 that had very low

(< 5 ppb) of all actinides. There was no Fe Mesh or Nd added to this test container but
there was 75 mg of Am-241. If all the */ Am added as a soluble salt remained soluble the
concentration would have been 37,500 ppb.The Fe concentration was also very low at < 1
ppm. The particle concentration was generally low, 10° to 10'° particles/liter. No Pu was
identified on the filter papers and Fe was identified on the 5 micron filter. All filters (5
micron, 1 micron, 10 nm) showed Sr and S. There was rust observed around the S.S.
fittings and feedthroughs. The H, was about 22 v/o which was rather low for a test with
added Am-241. There was a great deal of sludge in the test container and the Mg was low
for 2 Brine A test. Perhaps the Mg precipitated and led to a higher sludge content but the
main reason was that this was a 2:1 brine to solid ratio as opposed to a 10:1 in LS10.
Both tests were with Brine A. Mg begins to precipitate as Mg(OH), at a pH of about 10.5.
The absence of Pu or Am on any filter papers indicates that the Pu did not dissolve
initially ot that any soluble Pu or Am was immediately precipitated and settled down to
the bottom of the test container after each rotation. The sludge was not solidified or
cemented but was mostly loose. Overall, the high pcH (9.0 — 10.8 ) and high sludge
content led to a test with essentially no soluble actinides.
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Attachment 1 : 02. :‘Z’}PL‘ E Cow Cm
Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form, NMT-7
waste management personnel may sign this form.

Liter-Scale Container# £.5 - [ Date: 2-6 -0/

Videotape recorded?  yes @ If yes, record ID# of tape /

Dose rate reading of screen /— qﬂle
Lid and

LA S g oty g ot
¥ 7ﬂ‘y€ /q"" Xujf qr-oaﬂq/ﬁ fﬂ,o df UC-;Jt’

al5s.
~ear &a l7£ Strec~ 20
Note the color/turbidity (muddy, cloudy, opague, thick) of main bri pool Note presence of

suspensions or crystals. ﬁ,\ >

{%ﬂtyv on, )-Crcc%;( l.,-,tf'/ j[;c./gz/q-, V'h;/c

o ras57 o
Depth of the brine pool.

Hardness of solids at the bottom of the container. ™ _/f"CZ fb/jf
Srlr/thc creet) Re ad; J‘#"’Y"

/ ~rts

RAD (mR/hr contact) reading offhe bn m th{ l-liter/b%&[é'_ ‘0*} 2R |

Core samplc taken?

@ Relrivef [evel probedor surface
Fe mesh container recovered? If yes, describe condition of -

yes' brine and solid material surrounding the container for the mesh.
o &

Dose rate reading of container holding the mesh (mR/hr contact) /V / /‘}

NMTI1-WI-099,R0 STTP Liter Scale Container

Disassembly & Wastc
Packaging

3
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Attschment 1, continned
page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # £.5 = /{ Date: 26 -0/

Was the mesh container embedded?

VA

/%T:r/n:tf/ ol v [ ften o brsuie -

Waste container number for disposal of the D&D liter scale contsiner

Waste dispositioned Z’Z/
according to NMT-7 instructio (NMT-7) date /

(NMT-7) date

Liter Scale Container disassembly
complete: 4%W-MC) date W /

ah /é? W (STTP) date = &€~ [

MNMT11-W1-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging




Test Characteristics

: Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Pu -

Other -

Liter-Scale No. 12
Results of Observations

Portland Cement

Solidified dewatered aqueous process sludge
1,320 g

Pu 81.5 pg/g; Total Pu=0.108 g

Am 1.021 pg/g; Total Am = 1.347 mg
Castile (2:1 brine/solid ratio)

Th, U, Np, and Am-241

No Fe mesh; no Nd added

Remained typically <10 ppb.
Nd, Th, Np, U, and Am remained <4 ppb throughout the
experiment.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

12.7-13.0

<1 ppm

Ca 200 ppm

K 8,000 ppm

Mg 25 ppm

Na 80,000 ppm

40/50 ppm

10° to 10'° particles/Liter

No actinides found on the filter papers. Seven of 13 filters
had Fe even though Fe was not detected as a soluble cation.
Sr and S were detected on 8 filters.

~30 vio Hy ~ 1.2 vio O,

<<1% N,O

D&D Observations (February 1, 2001): -

Corrosion: There was a black coating on the lid and O-ring that was hard, (i.c.,
could not be scratched with a screwdriver). The screen was black,
but not impacted.

Brine:

The brine was a pale green color, that was clear, (i.e., did not

contain sediment.

Bottom Solids:

These solids were soft and non-consolidated. The color of the very

loose sludge was grayish.

Fe Mesh:

No Fe mesh added 1o this test container.




Overall Assessment:

Liter-scale 12 was the Castile Brine experiment of the set LS 10, 11, and 12,
Whereas 110 was an experiment with a 10:1 ratio, L11 had a 2:1 ratio, and L12 had a
2:1 ratio. All three had 75 mg of *! Am added as a soluble chloride complex for a
theorctical concentration of 37,500 ppb if the Am remained soluble. The pcH of LS 10,
11, and 12 ranged from 8.2 - 8.9, 9.7 — 10.7, and 12.7 — 13.0, respectively. The Pu and
Am were typically less than 5-10 ppb for all three tests and no Fe was identified as a
soluble cation. No Pu or any other actinide was found as filterable colloids or
microprecipitates. No Fe was found in L10 filters but L11 and L12 filters contained Fe
even though Fe mesh was not added to the threc tests. There was corrosion of S8
feedthroughs in L10 and L11. There was no visible corrosion in L12 (only a black
coating). The H; content of L10, 11, and 12 was 32.5 v/o, 22.2 v/o, and 30 v/o
respectively for the three containers. There was ~1.5, 0.90, and 1.2 v/o oxygen for this
three test containers that indicates that the *! Am produced this effect. The high pcH in
L12 may have been the cause for the very low concentrations of Ca and Mg found in this
Castile Brine test. There were about 10° to 10'® particles per liter in cach test.

L-12 Page 2
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Page 1 of 2
Attachment | 02_ Mot f-«,aoﬁfq..f
Liter Scale Disassembly Observations Checklist 2 & %

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7

waste management personne] may sign this form.
A5

Liter-Scale Container # £5=3% _ Date: 1- 3%

Videotape recorded?  yes @ If yes, record ID# of tape e

Dose rate reading of screen ?NR/"‘

i bservatiops. (e.g. conditi impaction, corrogion, etc.) , .
s Bl f ST ssigs. e, condion of o, impaction comgion 49) -y« )
$ereén .‘k[ L'I‘f Mo [‘0; P - ée_
T hin (‘ae’{"r 5. — b Kretrieve féve'/pr"

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of -

suspensions or crystals. . — l
ﬁllt ’mr/jl‘-e;m_ {ﬁ"f( - ,em'"'(-"" s;,g/.‘.a(,f) ) ’4‘ '?: .
. Siw.(r¢ — Alf/ : -
Depth of the brine pool. —_

Hardness of solids at the bottom of the container. 5:’{\7[ - KA -;.4;{,;{/,

RAD (mR/hr contact) reading of the brine in the 1-literbottles. 2,8 #£ 7.~

Core saxnplc taken? — ﬁe )‘r:.t ved Level Pnr l.ae
yes - J;pr('; - wkef s Black ('f/:‘j’ ?

Fe mesh container recovered? If yes, describe condition of =
yes @J}:}r‘tf and solid material swirounding the container for the mesh,

¥y < fd'mfk 'ﬁ!“‘ s‘«-r@oe.

_ i
Dose rate reading of container holding the mesh (mR/hr contact) 47 //4 g
i

NAT1E-WI-099,R0 STTP Liter Scale Container - l
Disassembly & Waste
Packaging




Attachment 1, continued
page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Confainert £5-/2 Date: {-31-0f

Was the mesh container embedded?
v WA

After removing the mesh from the container, note:
percent dissolved NMA

amount of deposited material on the Fe mesh i £

color of the deposited material ____ VA

thickness and hardness of the deposited material __A/ 4

After cleaning the mesh with water, note the color and physical appearance of the mesh.
N A
O(hcl-n()tcs - e r‘”"! o 'b, [ , }ff d'f\ At‘:ﬂ‘é‘ to!c’ a‘fdrjf/ f—dg -.e;{o/?‘,"l
A C#({-ﬂ L Aﬂ,

o1@ rusteicla He size € s'luyoe ,pc--——ﬁd: Cél-"ra/*’(f f‘f’ N fheo
."Q,q

Liug £
Waste &nernu;ba-fordlsposalofthel)&l) liter scale container

Waste dispositioned
according to NMT-7 instructio (NMT-7) date //Z/ /
(NMT- 7) daté
Liter Scale Container disassembl '
complete: 'au 4 IR 7 (C-MC) date ,Z‘i’ 6/
’ %s (STTP) date /- jr-of
NMT1H-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging

v PR ST 8

AR, PR AR




Test Characteristics

Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 13
Results of Observations

Envirostone

80-9¢ % CaSO, with 10-20 % melamine-formaldehyde and
0.1% NH.CI

Solid Absorbed Organic Liquid Waste

1,320 g

Pu 2575 ng/g; Total Pu=3.40¢g

Am 1,92 pug/g; Total Am=2.53 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Nd, Th, U, Np

Added organic solvents

Soluble Actinide Histories: (5/1/95 — 3/1/99)

Pu-

Am -
U-
Th -

Np -
Nd -

Started at 40 ppb and varied between 10-90 ppb until final
concentration of 26 ppb. There did not seem to be a trend.
Generally < 1 ppb except for two results < 2 ppb.

Started at 2353 ppb and varied between about 1700 to 6000
ppb and leveled off at 1000 - 2000 with a final result at 1295
ppb. There may have been a trend downward.

Varied between 2 to 24 ppb for entire test with no apparent
trend.

< 4 ppb for entire test period; no trend.

Generally < 5 ppb with no apparent trend.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXREF:

Headspace Gas Content:

7.0-7.2

Started at 14 ppm and increased to 326 ppm after six months
and slowly decreased to 35 ppm. Organics seemed to
solubilize Fe in this set of tests.

Ca 1,300 ppm

K 1,200 ppm

Mg 32,000 ppm

Na 41,000 ppm

Pb 4-5 ppm average

60/3,300 ppm

102 to 10" particles/Liter

Fourteen of 17 filters contained Pu; al! filters had Fe; only 2
had Sr. This was a high Pu bearing colloids or
microprecipitates. The Fe in the filters was consistent with
the soluble Fe throughout the test.

H; = 56.6 v/o; 02 = 0.20 v/o; CO,; = 4.4 v/o; TOC = 3300

B ST
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D&D Observations (1-22-01):
Comosion: No comrosion on lid or screen.
Brinc: Clear, with thin layer of suspensions floating atop the brine.
Screen: Yellowish pasty material in the screen.
Bottom Solids: Approximately 4 inches of solids with a2 consistency of peanut
butter that was harder at the bottom but not cemented.
Fe Mesh: The plastic holder was full of greenish-yellow sediment. There was
a green color next to the mesh. The compacted sediment washed
away readily. The washed wire mesh was black and did not appear
corroded and the cut ends were still shiny. The Fe results indicate
that there was some dissolution of Fe but it must have been
uniform and not noticeable.

t:

LS-13, 14, and 15 had a variety of added organics that had a significant effect on
the chemistry of these tests. For LS-13 with Brine A and a pcH that was about neutral to
slightly basic, there was rclatively low levels of Pu solubilized (10-90 ppb) but the
concentration of Pu persisted throughout the test. The concentration of Fe in this test was
relatively high and persisted throughout the test period. There was no corrosion of the SS
feedthroughs in the lid but a green coloration around the Fe mesh attests to the presence
of ferrous chloride in the brine. The presence of organics increased the particle ¥
concentration in the brine and Pu and Fe were present in the filter papers, which indicated :
colloids or microprecipitates of both Pu and Fe. The added organics (TOC = 3300 ppm),
resulted in a high H2 content (57 v/o), low O; content (0.20 v/o}), and measurable CO;
(4.4 v/o). Of note is that soluble Fe, Py, and U were comrelative in this test.

L-13 Page 2
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form. 2P 25O
z

Liter-Scale Container#/5 - |3 Date: -22-0/

Videotape recorded? yes @ If yes, record ID# of tape  —

Dose rate reading of screen ¢+ 4 "ﬁ/"’"

Lid and screen observations. (e.g condition of screen, lmpac}lon, corrosion, emf‘)/ /
(,g{,‘ Srrce “,y(-orp‘.‘('ﬂ f C-/C'Q"' r Sems / @ wrgnaF ol or ““‘ wtqferde j
ad beres 1o o

Note the color/turbidity (muddy, cloudy, ozsaquc, thick) of main brine pool. Note presenceof %
spensi crystal He )' b T J’m"f-"' l_ﬁ-—
..l rfu? 'l-lgnsgr s#\lf()-:ew Lw P’J fﬂj - W ’f-‘

HE F Y R

Fhe Hhia TClesc” r:-re. h

Depth of the brincpool. 7 :réwf Solscbs

éHg_Mnmso}‘s?l;gsnmct}oﬁomog‘tl}cmnm‘t;a;-ﬁfi# yt Vs / _;:
' wu? Sufer sepors «7 ey by
‘f‘e :-t :‘: -onr ;‘f‘:,;z'fe g«;‘ f'd Hfl‘ o .ﬁ-ha” // __j_

RAD (mR/hr contact) reading ofthebnnemthe 1-liter bottles. 722 '“f/"

re sample taken?
yes

Fe mesh container recovered? If yes, describe condition of =

1o bnneandsohdm al?Irrmjndl the coptainer for the mesh.
Saldd recfecicf ¥ - °°)1 3’,.,,{ P”E’-rc-s'?(-v"-’ ;’xt“ﬂ?f’( for

f"ﬁ?'e-'fn.ufrrsfe"e" e fer c'/fﬁr to TS dll'-ﬂ? A P Lt o 2“2’?’
Dose rate reading of container holding the mesh (mR/hreontact) 2.2 "N /4~
NMTI11-WI-099,R0 STTP Liter Scale Container . 1
Disassembly & Waste
Pachaging




Attachment 1, continued S {"‘ > B “...
Page 2 of 2
ther Scale Disassembly Observations Checkust
.’“f -
g

mer-Seaec'oima# (53 _Date: |- 220f

Wa 4 mesh container embedded?

m@%

Aﬁermmowng the mesh from the container, note:

percent dissolved __ (D%

amount of deposited material on the Femesh  ~— &

color of the deposited material (7 ree alsl flock — Freenish "’/ o ur 5& e

e~y
€5 Q/e¢s-'/)""#{\5.(‘re€"
thickness and hardness of the deposited material (O / 4ory’

After cleaning the mesh mthwatcr note the color and physical appeurmce of the mesh.
0{‘! fﬂ'rﬁb A Pﬂ' 13 K"d0 C o J)?ol/‘s - MPI[ ere.
stllt SHINY |

Other notes

.

N

wmmnumb«ford@osaloftheD&Dhterscﬂeoontamer 5'70W
Wmmw L
acoordmgtoNMl‘.‘) {nstructio (NMT-7) date /, %/

Liter Scale Conmnq- disass

complete:

(C-AAC) date 27%97
(STTP) date /22- o/

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging
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Yest Characteristics

Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 14
Results of Observations

Envirostone

80-90% CaSQ, with 10-20% melamine-formaldehyde and
0.1% NH.CI

1,320 ¢

Pu 2592 pg/g; Total Pu=3.42 g

Am 2.54 pg/g; Total Am=3.35 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Solubie Actinide Histories: (5/1/95 — 4/5M9)

Pu-

Am -
U-

Np -
Th-

Nd -

Started at 488 ppb and leveled at ~ 150 ppb until 12/2/96 and
then decreased to ~ 75 ppb.

Was generally less than 2 ppb with no trend.

Increased to ~ 5500 ppb after 6 months and then stowly
decreased to ~ 1500 ppb at the end of the experiment (4/5/99).
Ranged from 2-4 ppb for the length of the test. No frend was
apparent.

Ranged from 10-20 ppb for the length of the test. No trend was
apparent.

Ranged from 5-25 ppb for the length of the test. No trend was
apparent.

Other Analyses {(nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

69-73 :
Ranged from 130 ppm to a high of ~466 ppm after 1 year and
slowly decreased to ~ 100 ppm at end of the test.

Ca~1,300 ppm

K ~28,000 ppm

Mg ~30,000 ppm

Na --40,000 ppm

Pb ~3-6 ppm

80/4000 ppm

3x10" 10 8x10" particles/Liter

Pu found on 11 of 15 filter papers; Fe found on essentially all
filter papers; Sr found on 4 filter papers and § was on
essentizlly all filter papers. Fe was present in all pore-sized
filters.

¥
:
%




Headspace Gas content: H; was 37.4 v/o; no other major gases quantified.
D&D Observations (January 18, 2001):
Corrosion: There was no visible corrosion of the SS fittings or feedthroughs.
There was no apparent corrosion on the lid or screen, in fact, it
looked new.
Brine: There were yellowish suspensions above a pool of brine. The
liquid was non-viscous. About 1.5 liters was cxtracted.
Bottom Solids: The sludge near the bottom was the consistency of peanut butter,
probably, powdered Envirostone. .
Fe Mesh: The Fe mesh was a dark color without corrosion and the cut ends
were still shiny.

Overall sment:

This test had the highest TOC of the STTP experiments with a relatively high Pu
content (3.42 g) and Am content (3.35 mg) but at a pcH of 6.9-7.3 (about nextral) the Pu
was generally less than 200 ppb and Th, U, Np, and Nd less than 25 ppb. Uranium
concentrations were as high as 5500 ppb but decreased to ~ 1500 ppb near the end of the
test. Am was generally less than 2 ppb. Soluble Fe was prevalent for most of the test at
about 100-470 ppm. There was no apparent corrosion of the SS feedthroughs or fittings
in the headspace of the test containers. The Fe mesh showed no signs of corrosion in the
Brine A at pcH 6.9-7.3. Pu was identified on most filter papers along with Fe. The
particle concentration in this high organic solution was one of the highest in the STTP at
3x10" to 8x10" particles per liter. Apparently, the high particie concentration was
associated with Pu and Fe as colloids or microprecipitates. The high Pu and Am content
with TOC of 4000 ppm resulted in a 37 vio H; concentration in the headspace of the test
container but this was lower than LS-13 with a TOC of ~ 4000 ppm with a H.
concentration of ~ 57 v/o.

Page 2




Page 1 of 2
Attachment |

Liter Scale Disassembly Observations Checkiist

217 & 32

The STTP Observer fills out and signs this form. The C—AACoperatorSIgnsthls form. NMT-7
waste management personnel may sign this form,

Liter-Scale Container (5~ /¥  Date: {-15-¢/

Videotape recorded?  yes @ If yes, record ID# of tape

Doscratcreadingofscreenﬁc/ MR/"'" /33/'—"’ O & ~R/r

Lid and (e.g. condition of screen, impaction, corroslon, etc.)
Sered ree Cerrase s, Sctpey (emovef oy 5 '

. /
[_,/q -u-/(—a., fg.ﬂe loc Keol Hew, Al Exl ~9 ‘(fjfdafe)’ et q»{e//o

Note the color/turbidity (muddy, cloudy, o

ue, brine pool. Note presence o
SYpsTsiges or crystals. e llewis 3?8" ' }S 00 ~Lght % bid (mﬂ"& 7’
y- e f ‘(’éﬂ 5‘,&- e Al or Vitroes /f“ ‘f [4 E_‘_
[,_) la h’r: c{‘ 6-“1"(4 & r /r (1’(,( —T- 2_..- Rr.
Depth of the brine pool.
Hardness of solids at the bottom of the container. f" 1A
Life Feea ﬁ“tr w1 Fhe o Se o Tehoe s Elock:. j“"fy' ¢ i -

RAD (mR/hr contact) reading of the brine in the 1-liter bottles. _ 2, & ~ @g -

re sample taken?
yey'NA

Fe mesh container recovered? If y@c describe condition of

ne and solid maleg;.l oontamcr for the mesh.
@ .).r Iffl w-ere wet posdior, e e

-fv -c-.' r7e s kur.rar.j«f-we /JA(’; (‘a;‘-r- '

wrigimel I SHiy Cﬂf & s Uae-x r2 corrorse v,

se rate rcadmg of container holding the mesh (mR/hr contact) O 7

NMT11-WI-099,R0 STTP Liter Scale Container ) 1

Disassembly & Waste
Packaging
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Attachment 1, continued
page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Seale Container# / 5/ Date:

Was the mesh container embedded?
yes

Aﬁermmovingthcmeshfromtheoontainer,notc:

percent dissolved __ (

amount of deposited material on the Fe mesh O t

color of the deposited material /

thickness and hardness of the deposited material /

Aﬁef clcaniz;g the mesh with water, note the color and physical appearance of the mesh.
d"'-‘j'i'zt/ foc & u/ ar:‘fi -r?/ SHINY ¢ w ¥ s

Other notes

Waste container number for disposal of the D&D liter scale container S 7 & 5 7

Waste dispositioned
according to NMT-7 instructions

>
)

.//; ,—-Z--/"‘-dz-\ (NMT-7) date%% /

(NMT-7) date "

Liter Scale Container disassembl = f
complete: - ¢ ﬁ(@ﬁ«u (C-AAC) date [yﬁ?{o )

(STTP) date /- 15 - >/

NMT11-WIi-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging




Liter-Scale No. 15
Results of Observations

Test Characteristics
Waste: Envirostone
80-90% CaSO, with 10-20% melamine-formaldehyde and
0.1% NH,Cl
Total Waste Weight: 1,320g
Initial Actinide Content: Pu 31.5 ug/g; Total Pu=0.042 g
Am 0.019 pg/g; Total Am = 0.025 mg
Brine: Castile (2:1 brine/solid ratio)
Additives: Fe Mesh; Th, U, Np, and Nd
Added organic solvents

Soluble Actinide Histories: (5/1/95 — 4/5/39)
Pu - Started at 57.5 ppb, and leveled at ~ 20 ppb and increased to
~ 165 ppb (peak) and then decreased to a final result of 22 ppb. ‘
Am - Less than 1.5 ppb for entire test period. s
U - Followed trend of Pu; started at 441 ppb and remained between
300 and 400 until 5/18/98 when the U increased to 2,600 ppb
and peaked at 3454 ppb then finally decreased to 1,052 ppb at
the end of the test.
Np- Started at ~ 5,400 ppb, increased to 7753 ppb after 2-3 months
and gradually decreased to 60 ppb at the end of the test period.
Th - Generally < 10 ppb for the entire test period.
Nd - Started at 544 ppb and slowly decreased to 22 ppb at the end of
the test period. This was one of the few tests that solubilized
Nd.

Other Analyses (nominal):
Typical pcH Range: 6.8- 7.1
Fe Concentrations: Started low at 1-5 ppm and slowly increased to 36 ppm at the
end of the test. Mostly in the 20-36 ppm range. ;
Other Analytes: Ca ~700 ppm i
K ~4,000 ppm i
Mg ~1,000 ppm
Na ~88,000 ppm
Pb ~4.5 ppm (final analyses)
TIC/TOC: 40/1,400 ppm
Particle Concentration: 10'? 10 10" particles/Liter
Filter Paper-WDXRF: No Pu identified on any filter paper. Fe identified on 5 of 14
filters. One filter had a very high Fe concentration (1128) on
the 5 micron filter that also showed Th and Nd. This was
unique in the STTP and must have been a sample with a large
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precipitate of Fe hydroxide that scavenged the Th and Nd.
There was one high Sr result.
Headspace Gas content: H2 = 3.0 v/o; 0, = 0.01 v/o; TOC = 1,400 ppm.
D&D Observations (April 19, 2001):
Corrosion: There was no visible corrosion of the 88 fittings or feedthroughs.
(Sample port, level probe, press gauge). Cream colored material on
tid.
Screen: Contained about 2 inches of oatmeal consistency solution. There
was no corrosion on the metal o-ring.
Brine: Cream colored brine with oatmeal consistency suspensions.
Bottom Solids: Very loose material about 5-7 inches thick for this 2:1 ratio test.
Fe Mesh: The plastic holder was full of fine loose solids but the Fe mesh
after being washed was in good condition. It was gray to black in
color with no visible evidence of corrosion.

Overall Assessment:

LS-15 was part of the set of LS 13, 14, and 15 that had added organic solvents in
the Envirostone, This test was conducted at pcH 6.8-7.1 which is one of the few tests
conducted at a pcH level on the acid side of neutral. The Pu was not substantially
solubilized (up to 165 ppb), Am remained very low (<1.5 ppb) and U followed the trend
of Pu and increased to 3,454 ppb and then decreased to 1,052 ppb at the end of the test.
Np followed a different trend by starting at 5,400 ppb and then decreasing for the rest of
the test period to 60 ppb. Th was < 10 ppb for the entire test period. This is one of the few
tests that showed Nd at a starting concentration of 544 ppb. The concentration of Fe was
high throughout the test but only 5 of 14 filters had Fe. No filter paper showed Pu. The
TOC was 1,400 ppm, but the H; in the headspace was low at 3.0 V/o; LS-13 had a H
level of ~57 v/o and 1L.S-14 had a H, concentration of 37 v/o. There was no corrosion
observed on the SS feedthroughs and the Fe mesh did not have observable cotrosion.

L-16 Page 2
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Attackment 1

Liter Scale Disassembly Observations Checklist

'I'th'ITPObserverﬁllsoutandslgnstmsfoun The C-AAC operator signs this form. NMT-7

Waste management personnel may  sign this form_ ‘ - _
FDU‘# éﬁ/u}}‘cjylﬂi_ (;S'V://C f; ﬂf}}é
Ltwr-ScaIeContamer# L5- /5 Date: & -/9-O/

=

Videotape recorded?  yes (B Ifyes, rocord ID¥ of tape e

Dose rate reading of screeri (‘3 7) f'r}e

Lid and screen observations, (e.g condition of screen, impaction, corrosion, eftc.) -
S /;435 L Creqn C‘a PSS )La ,,‘1’—" /,;(V‘ /7& S Terrs -

.mx m/ ” o Scr c/u SCems
4e Te M/a/r/ ﬁu T"f% Jde scre

e -? ~ ﬂﬂ / 5 /
Notelhcoolo:fmrbldgy (mudd}? glm ,5§aqua, t!ucﬁ{ mambnne pool. N a f sen el

“%Pms orcrystals. Arwe 13w crevr cofoun.
ﬁﬂ"ﬂ y 5“5/4€Mﬁam Fj’""jlakr

l“’ /:

5-‘.‘* - st
Depﬁnofthcbnncpool. 7
Hardnssofsolidsauhebottomofﬂnccontainu‘ /VV //t?/‘q/ %I
a7 /-

RAD (mR/hr contact) mdmgofﬂ:ebnmemthel-llterbolﬂes. OC.2,R

7;0)& ouy ¥ 95/0 /7/5 aV(: Ako&ef
Core i taken?
oy S

Fe mesh container recovered? If yes, describe condition of -
no  brine and solid materjal surrounding the container for the mesh_
Sertt 50/6/ SC)V,VQ /‘74'7_'-’!'19/
Dose rate reading of container halding the mesh (mR/hr contact) 0 /5 7 /e

NMT] 1-WI-099 RO SYTP Liter Scale Container . 1
Disassembly & Waste
Packaging




Atiachment 1, coutinned
page 2 of 2

Liter Scale Disassembly Observations Checkiist

Liter-Seale Container # £5 /5 pate: 4-/9.0/

Was the mesh container embedded?
yes ino )
After removing the mesh the inec, note:
perceat dissolved

amount of deposited material on the Fe mesh O

color of the deposited materiat ——— V77

thickness and hardness of the deposited material __ /2 /7

After cl&nnipgﬂmmmh ith water, mtcﬁmwlorandphysical of the mesh.
B/QCK f;f Jn3s r1es4 7/’{?‘,; seerrs o 0/6’_;
Ot{n: 20 Cows (Vom0 -

notes . -
. o/ m-/ d/acsoré S € 7/1{5 zfoAVc a/,,,/{.,’pb qASar.(
a / 7"/{6’. 50‘&?};:; . _
Waste container number for disposal of the D&D liter scale container LS -{S .

gy et lenl U Mook ocr el

(NMT-7) date
Liter Scale Container disassembl, =
complete: AAC) date ? g /
1A ;/(",@4‘7 (STTP) date 7~/ 7~
NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging
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Test Characteristics
Waste:

Total Waste Weight:

Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 16
Results of Observations

Envirostone

80-90% CaSO4 with 10-20% melamine-formaldehyde and
0.1% NH,CI1

1,320 ¢

Pu 470.0 pugfg; Total Pu=0.620 g

Am 0.25 pg/g; Total Am=0.330mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Soluble Actinide Histories: (5/1/95 - 2/22/99)

Pu -

Am -
U-
Np-

Th -
Nd-

Concentration initially was at 150-400 ppb for about 2 years
and then it went into a steady increase for the remainder of the
test. This was one of the only tests that ended up with Pu
increasing, and it increased to about 1,200 ppb.

Started at <0.5 ppb for about 2 years and then it increased
similar to Pu, to about 3.0 ppb at the end of the experiment.
Started at 14,600 ppb and slowly decreased to 182 ppb during
the life of the experiment

Started at ~100 ppb and increased to ~200 ppb at end of test
Started at 10 ppb and increased to about 280 ppb at end of test
Started at ~20 ppb and increased to ~50 ppb at end of test

Other Analyses {nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:

Particle Concentration:
Filter Paper-WDXRF:
Headspace Gas content:

7.3-8.0

Started very low (<0.1 ppr) and remained low for about 2

years, and then began a slow increase to ~33 ppm at end of test

Ca ~1,700 ppm

K ~26,000 ppm

Mg ~35,000 ppm

Na ~40,000 ppm

80/430 p?m

10° to 10' particles/Liter

Pu, Fe, and S180, identified as colloids or microprecipitates

~62 v/o; which is relatively high for Envirostone; N;O =2.5
v/0. NO; was ~ 100 ppm.

D&D Observations (December 19, 2000):
Corrosion: There was no visible corrosion of the SS fittings or feedthroughs.
There was no apparent corrosion of the screen, in fact, it was like
new.




Test Characteristi

Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 16
Results of Observations

Envirostone

80-90% CaSO, with 10-20% melanine-formaldehyde and 0.1%
NH,C!

1L,315g

Pu470.0 pg/g; Total Pu=0618 g

Am 0.25 pg/g; Total Am =0.329 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Soluble Actinide Histories:

Pu-

Am -
U-
Np-

Th -
Nd -

Concentration initailly was at 150-400 ppb for about 2 years
and then it went into a steady increase for the remainder of the
test. This was one of the only tests that ended up with Pu
increasing, and it increased to about 1,200 ppb.

Started at <0.5 ppb for about 2 years and then it increased
similar to Pu, to about 3.0 ppb at the end of the experiment.
Started at 14,600 ppb and slowly decreased to 182 ppb during
the life of the experiment

Started at ~100 ppb and increased to ~200 ppb at end of test
Started at 10 ppb and increased to about 280 ppb at end of test
Started at ~20 ppb and increased to ~50 ppb at end of test

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

. TICITOC:

Particle Concentration:
Filter Paper-WDXRF:
Headspace Gas content:

7.3-8.0

started very low (<0.1 ppm) and remained low for about 2
years, and then began a slow increase to ~33 ppm at end of test
Ca ~1,700 ppm

K ~26,000 ppm

Mg ~35,000 ppm

Na ~40,000 ppm

80/430 ppm

10” to 10" particles/Liter

Pu, Fe, and SrS0, identified as colloids or microprecipitates
~62%, which is relatively high for Envirostone H,

<3% N,O




Brine: The brine was tan colored and very cloudy and became thicker
near the bottom of the container. Near the bottom the brine had to
be scooped out, not poured, because of its high density of solids.

Bottom Solids: The sludge near the bottom was tan to brown colored, but it was
not cemented.
Fe Mesh: The Fe mesh was retrieved and appeared to be totally in tact. The
Fe mesh holder was totally full of thick sludge that was impacted.
There must have been some corrosion or dissolution of the Fe
mesh because there was a greenish-black color adjacent to the
screen, but only inside the Fe mesh holder. The Fe mesh strands
had a black coating that was quite hard. The Fe mesh with its
black coating seemed to have retained spring and was not brittle.

Overali Assessment:

This test, L-16, with Envirostone in Brine A at a slightly basic pcH (7.3-8.0)
was one of the only STTP tests that was terminated with Pa, Am, Np, Th, and Nd
concentrations trends increasing. U was different, it began at 14,983 ppb and trended
- downwards 182 ppb during the test. The presence of a tinge of green color within the Fe
mesh holder indicated that some Fe had dissolved as FeCl,, but was not being released to
the brine until near the end of the test. The soluble Fe concentration at pcH 7.3 — 8.0
could have been present as a Fe*? cation.

The high hydrogen concentrations may have been responsible for the corrosion
free SS fittings in the headspace region. The tan color of the brine and suspensions
indicate that there was littfle communication with the Fe mesh and the brine. The brine
would have been green colored if there had been more dissolution of the Fe wire. The
reason for the eventual increase in all the actinides, except U, is not known. U was high
in most of the Envirostone tests, but decreased with time, except L-15. Pu as a filtered
colloid or microprecipitate was present along with Fe and SrSOs;. Low nitrate
concentration gave a low N20 content (<2.5 v/0). The increase in Fe concentration in the
brine was concurrent with the increase in all the actinide concentrations. The Fe mesh
was not dissolved and had a hard black ceating.

L-16 Page 2
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Page 1 of 2
Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
wasle management personnel may sign this form.

Liter-Scale Container # {§ - /£  Date: 1_3_/1_9 / Ob

Videotape recorded? yes o) Ifyes, record ID# of tape

Covdogner.s Rap lever 6, 3. mR1 e, -
ON Inners I caag.os“ 1o - Leray le w Feu L
Doser’a?crndmggf’crecna D @ CRppsTa LG
L1 O.tm e exof @ ol‘gbméax .

Lid and screen observations. (e.g. condition of screen, impaction, corrosion, eic.)

MO leaod o 8o bsm ERsARNS

leaadl N Cutside Lio/ Clecs)
Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
___ suspensions or crys .. )
lan color - me‘/j ivrofe F St Spen <SIoNS .
Clo
Seneery S Ljﬁ!ze(“\ (abore sce

> off _ .
Depth of the brine pool. €AIY~ A0 CORRSS /oN

Ha:’dnms_of solids at the bot:gm of the container. 12 d Tan fo b row .
n raties -
iy S e S L P

RAD (mR/br contact) reading of the brine in the 1-liter bottles. £ 15,3 13, &/ A+

Core sample taken? A/

&
Fe mesh container recovered? If yes, describe condition of V=X Y 791/ (4
“Cy% no brine and solid material surrounding the container for the mesh.

Dose rate reading of container holding the mesh (mR/brcontact) <©. 77

- . a i atu-'c?f(_
[/':'—m‘lc.{ vial -’«U'.-c‘eh SN@ —/

NMTI11-WI-099,R0 STTP Liter Scale Container . 1
Disassembly & Waste
Packaging




Liter-Scale Container # Date:

Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

———

Was the mesh container embedded?

Gaxe /N slUs

After removing the mesh from the container, note:
pescent dissolved 7ot g Hy yitad apprearancs

amount of deposited material on the Fe mesh '_"_‘Qj:g“ |! gh'(‘o\cj

color of the deposited material H ac ks

thickness and hardness of the deposi ;menal 4 c.fd / a Ecl

fcrezcn 111-,&1.:7'— Gieen sh/blacic colop —
c:‘Nay' ”)5: de Lhe™ con e
cleaning the mesh with water, notethcoolorandphyswal appearance of the mesh.

T'fal!j infact— - block

Other notes altho h black- no+ b;m-H-l-Q.. redoeined po

Scre ey

Could ot »ub va-/' black: material., _gur'f“e enhedd

Waste container number for disposal of the D&D liter scale container

Waste dispositioned
according to NMT-7 instructions: (NMT-7) date ____
(NMT-7) date
Liter Scale Container disassembly -
comnplete: (C-AAQC) date
(STTP) date
NMT11-WI-099 RO STTP Liter Scale Consainer 2

Disassembly & Waste
Packaging
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STTP Litcr Scale Container D & D Procedure

NMT11-WI.035, RO

July 1999 Page5of5
Step Action Check

14 | Remove septum holder assembly and replace with
suitable plug. Monitor for contamination and clean if
required.

15 | Remove annular space purge fitting and cap or plug as
required. Monitor and clean if required.

16 | Remove thermocouple.

17 | Place 1ab jack under test container clamp.

18 | Loosen and remove test container clamp,

19 | Monitor for loose contamination and clean as required.

20 | Place test container in plastic bag, tape shut and mark
appropriately. Monitor outside of bag for contamination.
If any is found, double bag and check again as above.,

21 | Place bagged test container in an insulated transport
container in the upright position.

22 | After standard RCT check and release, transport
container to wing 5.

23 | Tum over test container to appropriate NMT-1 personnel.

Record the following:

Date: /2 "/?"ad

Liter Scale Container#: & 5 - /&
Time Taken Off Line: /oo

Individuals Involved: De ¢ /of Jorar ot o ucs )

ol t Sewcts vo /
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Test Characteristics

Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 17
Results of Observations

Envirostone
80 - 90 % CaS0, with 10-20 % melamine- formaldehyde
and 0.1 % ammoniu_:p ch]od.

1,320 ¢

Pu 1,140 pug/g; Total Pu=150g
Am 2.05 pgfg; Total Am = 2.706 mg
Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Soluble Actinide Historias: (5/1/95 — 2/2/99)

Pu- Was always <20 ppb, and typically remained <3 ppb.

U-

Np -

Other -

Began at 1,300 ppb, increased to a high of 20,000 ppb by
July 1995, and then steadily decreased to a low of 270 ppb as
of the last sampling, February 1999.

Began at 4 ppb, increased to & high of 25 ppb, March 1996,
and then steadily decreased to a low <4 ppb, August 1997
through February 1999.

Nd was typically <10 ppb, and Th and Am were <1 ppb.

Other Analyses (nominat):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

7.7-8.0

<I ppm

Ca ~2,000 ppm

K ~25,000 ppm

Mg ~30,000 ppm

Na ~43,000 ppm

70/350 py

10° to loegnparticlﬁll.iter

Pu precipitates were found, which appear to be associated
with Fe and Ca.

- Ha Headspace Gas Content: ~7.7 vio Hp, ~ 20 v/o N;O; NO; was ~ 13,000 ppm.

D&D Observations {February 16, 2001):
Corrosion: There was no visible corrosion on the lid, and everything appeared
in clean and good condition.
Brine: The brine was tan in color and there were no suspensions or
crystals noted.

&
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Boftom Solids: The siudge near the bottom was tan and loose. The solids at the
bottom were loose and “mushy’.

Fe Mesh: The iron mesh was recovered, and it was in good condition. It was
only slightly embedded and there was not much solid material
surrounding it. There was a small amount of tan colored material
deposited on the Fe mesh screen, which casily rinsed off. After
rinsing the screen, it was black with no shiny edges.

Overall Assessment:

LS 17 was 2 Brine A test with 2 2:1 brine/solid ratio at pcH 7.7 - 8.0 that showed
essentially no soluble Nd, Th, Np, Pu, and Am but did have high U early in the test
(20,000 ppb) which diminished with time to ~260 at the end of the test. The reason for
the behavior of U is not known. LS 17 had a high nitrate concentration that yielded an
N,O concentration of ~ 20 v/o in the headspace of the test container. The H,
concentration of ~ 7.7 v/o was quite low relative to other test containers. There were 14
of 16 filters that contained Pu which was surprising because the soluble Pu concentration
was < 3 ppb for most of the test. All filters had Fe which was also surprising because the
soluble Fe was generally less than 1 ppm. The Pu and Fe in the filter papers attests to the
presence of Pu and Fe bearing colloids or microprecipitates throughout the test. The
nifrate in this test container had to be totally soluble in brine but the radiolytic production
of N;O was probably from solid or precipitated species of Pu and Am. The activity of
3nCi is about 110 d/s is probably too low to generate 20 v/o of N,O but a precipitated
activity of 1.5 g of Pu and 2.7 mg of Am would be sufficient activity to generate that
amount of N>O. The Fe wire was not corroded in this test.
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Attachment 1

Liter Scale Disassembly Observations Checklist
The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.
Liter-Scale Containec#t £ 5 -/ 7 Date: 2-/F- O/

Videoperecorded? yes  (fip.) Ifyes, rocord ID# of tape /

Dose rate reading of screen O’ 4/!7 K—

Lid and screen o tions. (ag. condition of screen, iin ction, corrosjon, etc.) '
4/(\90("#7,;/1.- neve (. Ao /"Ml?:; w;-/) c mu/fa‘/¢'~42';
o

Sedineel 0w screenr.

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
suspensions ot crystals. 7;,; Color. /Va

A
cgﬁ"/’ CrTlos s  pr Cy « /s /uaﬁ:./.. < #7’/»3'
A
Depth of the brine pool.
Hardness ofsolidsatﬂncbott%m ﬁtheﬁon jner. 5090{ Qf"g",f' &
A 4 -
7 - T™

RAD (mR/hr contact) reading of the brine in the 1-litec bottles, (> A &

Core sample taken?

ves i)
Fe mesh container recovered? If yes, describe condition of =
@ mo  brine and splid matefial surounding the container for the .e 4
Goojcad Tr00 ~wof riuck  soff maVCreaf ,

Dose rate reading of container holding the mesh (mR/hr contact) _ /). 3,7 ﬂ

NMT11-WI-099,R0 STTP Liter Scale Container . 1
Disassembly & Waste
Packaging g




Attachkment 1, continued
page 2 of 2
Liter Scale Disassembly Observations Checklist

-/
Litcr—ScaleContainer#LS “/7 Date: 2-/3 o

@m Wasﬁer;’mh::n} ’ }def ~

After removing the mesh from the container, note;

percent dissolved
amount of deposited material on the Fe mesh {ﬁt [/ UtV "«U'Cy
color of the deposited material 7:""
thickness and hardness of the deposited material__9 o7
Aftec cleaning

the nwsh with water, notc thc color and physical appearance of the mesh.
f/%.t No /u)a EBGC.S Q/fwa./?_

lzer notes

Prped oar 1 G oF bl

Waste container number for disposal of the D&D liter scale container

Waste dispositioned
according to NMT-7 instructio (NMT-7) date2 //. D/

(NMT-7) date

—

(C-MC)—dae%J/”
. /Q - U;..l (STTP) date /) 0/

STTP Liter Scale Conteiner
Disassembly & Waste
Packaging

Liter Scale Container disassembly
complete:

NMTY 1-WI-099,RO
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Test Characteristics
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 18
Results of Observations

Envirostone, 80 — 90% CaSO; with 10 — 20% melamine
formaldel

% ammonium chloride

1,320
Pu 1,970 pg/g; Total Pu=2.60g
Am 26.48 pg/g; Total Am=34.9mg
Castile (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Soluble Actinide Histories: 5/1/95 - 3/8/99

Pu-

uU-

Np -

Other -

Was typically <10 ppb, however spiked to 210-220 on two
scparate occasions, Oct. 1996 and Aug. 1998,

Began at a low of 2,000 ppb, increased to a high of 27,000
ppb by Jan. 1996, and has since steadily decreased to a low
of 9,500 ppb as of the last sampling, March 1999,

Began at a low of 14 ppb, increased to a high of 1,600 ppb by
Nov. 1995, and has since steadily decreased to typically 19-
22 ppb, Aug. 1998 to Jan. 1999.

Nd was typically <5 ppb, Th and Am were typically <3 ppb.

Other Analyses {(nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

7.0-7.8

Increased to about 50 ppm after one year and then decreased
to <2 ppm for remainder of test.

Ca ~660 ppm

K ~4,400 ppm

Mg ~900 ppm

Na ~90,000 ppm

40/420 ppm

10” to 10" particles/Liter

Twelve of 14 filter papers had significant Pu colloids or
precipitates. Two of three filter papers had Np and U
precipitates. These precipitates did not appear to be directly
related 1o Fe or Sr precipitates.

~50 v/o Ha; 1 -2 v/o N;O; NO; was ~ 100 ppm.

D&D Observations (January 9, 2001);
Corrosion: There were orange-brown colored solids attached to the }id and
screen.
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Brine: The brine was clear with suspended clay-like particles that gave
the brine a yeliow color in appearance.
Bottom Solids: The solids at the bottom of the container were soft and not
compacted or cemented.
Fe Mesh: The Fe mesh was surmounded by a biack clay-like miaterial that
easily rinsed off. Afier rinsing the mesh, a hard black surface
coating was noted. The mesh was still intact.

Overall Assessment:

LS 18 was the test with Envirostone in Castile brine from pcH 7.0 — 7.8 which is
just basic. This test had ~ 2.6 g of Pu and 35 mg of Am which is relatively hi 3h for
Envirostone tests. Soluble Pu and Am were fairly low (< 10 ppb and 1 ppb, respectively)
and Fe was generally < 2 ppm after the first year of the test. U generally at the 22,000
ppb level had decreased to about 9,000 ppb near the end of the test. Although the soluble
Pu had been low for most of the test, there was Pu in the filter papers indicating that Pu
had precipitated or formed colloids that were filtered during the test. The Fe mesh The Fe
mesh was still intact and black colored and did not dissolve. There was a hard black
coating around each strand. The bottom solids were loose and not compacted. The brine
was near colorless and the crystals throughout the test container gave a color like
butterscotch in this 2:1 brine/solid ratio test. There did not appear to be corrosion of the
lid or feedthroughs.
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Attachment 1 322 <
2. 770' 0{_
Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container # { 5-/5" Date: /- 7-07

Videotape recorded?  yes (@ If yes, record ID# of tape —

-
L

4" '
Dose rate reading of screen _/ "'f/" F¥ o b f?hf."

oo Spech Shsarvations, {¢.8. copdition pf screen, impactiay, corresion, elz.)

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
H ﬂ/d” : ‘ol — et e b -’"”-"f’""‘{"ﬂ(/’?}"z*ﬁ? ,ofcl"s’rlf/. clean
suspensions or crystals. 1«4y /. p . ] ]
bhriee L.f /,;k-; ro"/fe.-.-'; 4 ‘o{ﬁe fo j‘l(."ff €t i@ /

F id
Depth of the brinepool. "~ 7

Hardness of solids at the bottom of the container. S 7 7 ,/U‘""’-

RAD (mR/hr contact) reading of the brine in the 1-liter bottles, 7 =7/ #~ F{

!
Core sample taken?

ycs@
Fe mesh container recovered? If yes, describe condition of -

é) no brine and so}/'d :;‘mtcrial surrounding the container for the mesh.
wif &

(g.v{‘rl."f 'l\ .Bff-f'/\ (‘r/ ShFrow -'./a'oj Ao ”re s L. . LS {9'5 0{1/‘ 9"4"’%"

Dose rate reading of container holding the mesh (mR/hr contact) /. 7 -Bfer P

NMTI11-WI-099 RO STTP Liter Scale Container . 1
Disassembly & Waste ‘
Packaging




Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist
Liter-Scale Container# £ 5~ /8 Date: {72/

Was the mesh container embedded? Mo

ves (&

After removing the mesh from the container, note:
percent dissolved 0%

amount of deposited material on the Femesh ™ 247"
color of the deposited material Plac /-

thickness and hardness of the deposited material _C«# b :'rr-r/‘e'v/ oA EA 5 herd
when Fhia, Thickeor stecces cam be b roken “p w ot bresien.

After cleaning the mesh with water, note the color and physical appearance of the mesh.
B/(( ‘é - S;Lrl-” 'rJ' - ""’J’l‘/" Aﬁ'ﬁ‘c‘ f’/ o 2 .oft“;'-“f('.fe_ﬂ

Oth t .
“/gcr::?ﬁ wneble fo f"«'mf -H{o-‘/ blf fhe posiclecl 5'/«0/;&" L0 s f‘.rar&-.t’,

rlff ‘ﬁ‘.r‘ll(‘ SQM/’F (PR C‘n{y sgar i,

Waste container number for disposal of the D&D liter scale container .

Waste dispositioned :: Z .
according to NMT-7 instructions: (NMT-7) date // ’Z;f o/
(NMT-7) date

Liter Scale Container disassembly "W -
complete: IV ———cC-AAC) date/ /G [ {

] ~, oy
@&’ij y Fre A (STTP) date /- V-7
<

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging




Test Characieristics
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 19
Results of Observations

Envirostone 80-90% CaSO, with 10-20% melamine
forrnaldehyde and 0.1% ammenium chloride
Solidified inorganic sludge

1,320 ¢

Pu 380 pg/g; Total Pu=0.502 g

Am 12.75 pg/g; Total Am = 16.8mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; U, Th, Np, and Nd

Soluble Actinide Historles: { 5/1/95 — 3/1/99 )

Pu -
uU-
Np -
Nd -

Other -

Typically <10 ppb throughout the life of the experiment.
Began high at 21,000 ppb, increased a little higher to 26,000
ppb in July 1995, and has since steadily decreased to a low of
570 ppd as of the last sampling, March 1999.

Typically varied from 20-45 ppb throughout the life of the
experiment.

Was typically 15 ppb for the first few months of testing and
then decreased to <5 ppb for the last two years of sampling.
Th was typically <5 ppb and Am was typically <1 ppb.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

7.9-8.2

<1 ppm for entire test period
Ca 1,100 ppm

K 23,000 ppm

Mg 28,000 ppm

Na 50,000 ppm

70/700 p
10°to lo%r;aarticles/Liter

Six of eleven filter papers had low levels of Pu. Essentially
all filters had Fe and Sr.

~16 v/o Hj. 32 v/io N;O; 36,000 ppm NO;

D&D Observations (February 16, 2001):
Corrosion: No corrosion was noted on lid and the screen looked like new.
There was a thin orange coating noted around SS sampling port.
Brine: The brine was very clear above the screen, but it was cloudy and
yellow colored beneath the screen.
Bottom Solids: The solids at the bottom of the container were a soft sludge.

R




- Fe Mesh: The Fe mesh container was coated with a soft sludge. The inside of
the container consisted of a blackened sludge. The Fe mesh was
slightly dissolved, and had & very thin hard black coating.

Overall Assessment:

LS 19 was an Envirostone test in Brine A at a pcH of 7.9 — 8.2 and a brine—to-
solid ratio of 2:1. Pu did not solubilize to more than 10 ppb during the test period and Am
was <] ppb. There was no cotrosion on the lid or SS feedthroughs. The brine above the
screen was clear but had a yellowish color below the screen. There had been difficulty in
sampling this test container because finely divided waste would plug the sampling
needle. The orange color on the lid and the slightly yellow color in the brine may indicate
an oxidizing condition for this test container, which is typical for Envirostone tests. This
test had a high concentration of nitrites (36,000 ppm) and a resulting high concentration
of N>O (32 v/o) that precluded a high concentration of H; (16 v/o). Although the soluble
Pu concentration was low (0-10 ppb) and Fe was < 1 ppm for this test. The filtered brine
showed Pu and Fe on many of the filter papers indicating the presence of colloids or
microprecipitates containing Pu and Fe in the Brine A, The Fe mesh was sutrounded by a
black sludge and was slightly corroded by the Fe wire strands which were covered with a
hard coating.
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273°C
Liter Scale Disassembly Observations Checklist

Attachment 1

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container# ¢ 5 - /T pate: 2 ~/7-0/

Videotape recorded?  ves @ If yes, record ID# of tape ____ —"_

Dose rate reading of screen O« & =~ R /4

Lid and observations. (c.g condition of screen, impaction, corrosion, etc.)
C(eﬂﬂ' If [ e {' or- 4—4’“ » e sine M{)‘ d'fm:,/ "46-—

/)':7 }{
Scfaea /‘J“M Ike e, Mo t .ﬂre toir~ I ""(’Jefﬁfzy- 44;(,5 "5-/,”1’ € in g 7’

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool Note presence of

suspenswns or crystals. - — J‘
Br he ‘r{"l‘ C" o r a"ﬁ&‘é LY o - ‘ } )@/L-w
Fa fo&n’ be &f""
A soff
Depth of the brine pool. oreg ck,
Hardness of solids at the bottom of the container. So¢ 7 Sedy @ - Sedf
7 <1 /'"‘j'd

RAD (mR/hr contact) reading of the brine in the 1-Jiter bottles. /Fwk/,

re sample taken?
yes

Fe mesh container recovered? If yes, describe condition of

no bnnc and lid material surrounding the oonmner for the mesh.
.‘ &'rj Lerefl to coufeiver e)(‘ff «s f& cup £
1 set a,

,! Lo boc ,ﬁ‘W
Dose rate rcadmg of container holding the mesh (mR/hr contact) /. 2 £ /l ~

NATI1-WI-099,R0 STTP Liter Scale Container

Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container# /7 Date: 2-/%-f

o ) TSI leckeced (Bhck) sludpe iasite coteias
- !
fiuses L é"?ﬁ'!"-
After removing the mesh from the container, note:
percent dissolved _:_{i

;fe &
amount of deposited material on the Fe mesh ﬁﬂa/(m?(e % S e

[#]
color of the deposited material 5. fee & Ffor i fe

thickness and hardness of the deposited material V7Y Thin ~  Hendwess . 57 (Tosr)

After cleaning the mesh with z/atcr, note the color and physical appearance of the mesh.
Evealy cocrades Lleek

Other not 150 Sweple Jofo /e
F‘;“:f‘ﬂ:« o b sd g lelore the wd LY wer Foo Sficck 7o pemp,

Waste container number for disposal of the D&D liter scale container

Waste dispositioned J
according to NMT-7 instructions: /Fow, [{ (Hav €t (NMT-7) date jé))/a /

/L

Ao B}
L ZAM TGN

"W o°

Liter Scale Container disassemb!
complete:

NMT11-WI-099,RO STTP Liter Scale Container 2
Disassembly & Waste
Packaging
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Test Charactedistics

‘Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 20
Resuits of Observations

Envirostone

Solidified inorganic sludge

1,320g

Pu 60.5 pg/g; Total Pu = 79.86 mg
Am 7.07 ug/g; Total Am =9.33mg
Brine A (2:1 brine/solid ratio)

Fe Mesh; U, Th, Np, and Nd

Soluble Actinide Histories:

Pu -

Am -
U-

Th -
Np -
Nd -

Started at 1.3 ppb and peaked at 12.5 ppb with no apparent
trend.

Was < 0.8 ppb for entire test.

Started at 11,101 ppb and has steadily decreased to a low of
230 ppb on last sample taken (10/18/99).

Was < 2.0 ppb for entire test.

Was generally < 2 ppb for entire test.

Was < 4 ppb for entire test.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

7.0-7.8

Started at average of about 80 ppm and ended with about an
average of 20 ppm.

Ca 1,200 ppm

K 25,000 ppm

Mg 30,000 ppm

Na 50,000 ppm

Pb 8 ppm

50/350 ppm

4 x 10" particles/Liter

No Pu or Fe in filters. This is not surprising because Pu
concentrations were very low but Fe was actually quite high
(20-80 ppm) during the test period.

H, was 2.9 v/o from a nitrate concentration of 30,000 ppm.

D&D Observations): No available data.

Corrosion:
Brine:

Bottom Solids:
Fe Mesh:

AR e
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Overall Assessment:

This Envirostone test had a very low Pu concentration for the entire test. U started
at 11,101 ppb but steadily decreased during the entire test period. The high nitrate
concentration resulted in a high N,O concentration in the headspace. There was no
filterable colloids containing Pu or Fe at a pcH of ~7.5.
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Test Characteristics
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 21
Results of Observations

Envirostone

Solidified inorganic sludge

1,320 ¢

Pu 190.0 pgfg; Total Pu=0.251 g
Am 24.75 pg/g; Total Am = 32.67 mg
Castile (2:1 brine/solid ratio)

Fe Mesh; U, Th, Np, and Nd

Soluble Actinide Histories: (5/1/95 — 11/9/99)

Pu -
U-

Np -

Am -
Th and Nd -

Generally less than 2 ppb, with occasional 8 ppb.

Began around 5,000 ppb, and slowly decreased to 750 ppb at
the end of testing.

Began at 5,000 ppb and quickly dropped to ~10 ppb after six
months, and typically remained <10 ppb.

Typically less than 1 ppb

Typically less than 1 ppb.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXREF:

Headspace Gas Content:

7.5-8.1

<0.1 ppm

Ca 600 ppm

K 5,000 ppm

Mg 900 ppm

Na 100,000 ppm

25300 py

10’ 10 IO?Fpaniclcleiter

No Pu or actinide precipitates; 3 of 16 filters contained Fe; no
Sr but high § in filters.

H, -8 vio; N;O = 19 v/o; NO; = 32,000 ppm

D&D Observations {(November 9, 1999):

Corrosion: No visible corrosion.
Brine: Clear with an orange tinge.
Bottom Solids: Loose solids.
Fe Mesh:  No corrosion; black colored coating.

o 1



Overall Assessment:

LS 21 was one of the carliest test containers to be D&D’d because it had become
so difficult to sample. This was a Castile brine test with a brine to solid ratio of 2:1 as
was L 19 and L 20. The pcH of this test ranged from 7.5 — 8.1 which was similar to L 19
and L. 20. The brine was clear with an orange tinge and the bottom solids were loose with
an orange tinge. The Fe mesh had a black coating and did not show signs of corrosion.
There was essentially no solubilization of Pu, Am, Th, Nd (< | ppm) and U started at
~5000 ppb and decreased to ~750 ppb while Np began at about 5000 ppb and decreased
to <10 ppb. There was no soluble Fe (< 1 ppm) detected in this test. There were no
colloids or microprecipitates containing Pu or other actinides on filters. Fe was detected
on only 3 filters at a low level. Ha was relatively low at ~ 8 v/o but N2O was high at ~ 19
v/o (NO;s was at 32,000 ppm). Overall, this test showed essentially no solubilization of
actinides or Fe and the Fe mesh was essentially untouched.

L-21 e
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D & D Liter Scale 21 Castile Brine/Envirostone
November 8, 1999

0; 3.7%

Brine appeared clear in color, but actually had an orange tinge / did
not appear thick at the top

Fe mesh screen did not dissolve/ appeared fairly clean
Mesh screen fairly clean/ easily removed

Core sample also was an orange color

Actinide vial removed rad reading 5 mR

Rad reading on mesh screen 0.7 - 0.8 mR
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Test Characteristics

Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 22
Results of Observations

Envirostone

80-90 % CaSO, with 10-20% melamine-formaldehyde and
0.1% NH,C1

1,320 g

Pu 180 pgfg; Total Pu=0.238 g

Am 6.51 pg/g; Total Am = 8.59 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Nd, Th, U, Np

Soluble Actinide Histories: (5/8/95 — 2/22/99)

Pu-
Am-
U-

Np -
Th -
Nd -

<5 ppb except for one analyses

<] ppb except one analyses of 1.4 ppb

Started at 8822 ppb and decreased to ~ 100 ppb where it
remained for ~3 years and then decreased to 619 ppb.
Generally < 1 ppb.

Generally < 1 ppb.

Generally < 5 ppb.

Other Analyses {nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TICTOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspzce Gas Content;

68-72

Generally 50 to 120 ppb and then down to 16 ppb on last
analyses.

Ca 2,100 ppm

K 26,000 ppm

Mg 30,000 ppm

Na 46,000 ppm

35/460 ppm

1010 10" particles/Liter

Six of 15 filters had Pu and all filters had Fe. All filters had
Srand S. There seemed to be a collaboration between Pu and
Sr.

Hz = 6.1 vio; N0 = < 39 v/o; O, = 0.15 v/o; NO; = 36,000
ppm; TOC = 480 ppm

D&D Observations {1-24-01):

Corrosion: No corrosion noted on $S fittings and feedthroughs; no corrosion
around screen; screen had ~ % - inch of gold colored sediment.
Brine: Brine has much sludge and was gold colored but still a liquid with
some clarity, but has a light brown color tending to gold.
Bottom Solids: About 7 inches of a gold colored sludge or mud that was easily
stirred.
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Fe Mesh: The Fe mesh was in 3 pieces within the plastic holder. The rinse
water was avocado green. This implies a reducing condition and
may have been the reason for the high Fe content throughout the
test period. Also, the Fe in the filters can be explained from
leaching of the Fe wire strands. After rinsing, the Fe mesh was
black in color and did not seem to be corroded. The Fe wire strands
did not seem to be corroded.

Overall Assessment:

L.S-22 did not solubilize Pu (< 5 ppb) over the test period. U was solubilized to a
certain extent but other actinides were not. Fe was solubilized during the entire test
period at the 50 to 120 ppm level. The 5 micron sized filter papers picked up Fe in ali the
samples taken (15 each) and Pu at 2 low level was found in 6 of 15 filters. Both Pu and
Fe were found in the 5 micron filters and not the 1 micron or 10 nm sized filters. The
TOC at ~460 ppm was higher than most and the particle concentration at 10'" to 10" was
on the high side of average. There was no corrosion on the 8§ feedthroughs on the lid or
the screen, There was no cemented solids but about 7 inches of loose solids with a
consistency of mud. There was a green color around the Fe mesh that indicates some
solubilization of Fe as ferrous chloride. The nitrate concentration that was ~ 3,600 ppm
led to an N, O concentration that was much lower or at about 6.1 v/o. The Fe mesh was
black and did not appear to be corroded but the green coloration within the plastic holder, 4
which indicates differently.
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC
waste managemcnt personnel may sign this form.

Liter-Scale Container # /~ - 22 Date ( -0 /

Fovirailoce ,¢zd‘(/~ o S /

W Q If yes, rocordID#oftapc

W * Whew Wodoc ogeme e e
C,,,q’q,ﬂcr w5 5pf,/ / )9 /( k,-/e.- =

5 -( re'f;« = -
Dose rate reading of screen sr /0 é

operator signs this form. NMT-7

le and screen ob: copdition of ser |mpacuon, oon'os:on, etc.) p e
A‘ €~ Co A?CJ st /;ap V":' Ot e p /‘/
'( Z’ 3 “ Vé /"/ /ﬁNVh/.:/,-P'Lr/Ua /P”!f-’- s 4

ot s, EY 4 S
Note Wmlornmzﬁ" ity (r’nuddy, 27t AR

clou opaquc, thick) of mam bnne pool. Note presence of

-

suspensions or crystals. 5 - co/a ere ol /Vp ﬁrj/ Er 3/ 00w 5
or 675%&. > ma?lco/
¢
28"
Depth of the brine pool. ;"
Ha?in s of solids at the botfom of € container. \L
/e f Tex dre ﬁ?@ﬁ fows T % FarC rev:/ /¢ - Al { 7
/ (mR!hr contact) teading of the brine in the 1-liter bottl&c ~0. ;n/e 7
/ cl“ o

Y S < k"ﬂ

a, "y -~
JNC /2 «a /,fa({' ra#’/\'../ CO/BZ 7"" eqf/

re sample taken?

y /UD ﬁ'pr/d/orad b a /'-/

Fe mesh containes ¢ vered? if yes, describe condition of =
@ ne brne and sohdzluu:nai surrounding the container for the esh

ft/c f1eF was . 53 s f/a"""? /Oc/cc_s‘ ‘! Pc"id
T Sce Fy Ae S o c riore weler
Dose rate reading of conginer holding the mesh (mR/hr contact) il 5 R e cn / o gre

NMT11-W1] 299,R0 STTP Liter Scale Container . ]

Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # £.5- 22, Date: 3-2/-0/

Was the mesh container embedded?

= @

After removing the mesh ﬁ-o? the container, note:
percent dissolved

amount of deposited material on the Fe mesh /V‘, Vk a u.c-.é

color of the deposited material Auaa:/c 7)- cenr V' ayv5e L’?ﬁfé a sz‘ 3
thickness and hardness of the deposited material &gsz Aqm/"’ /35.5 f’é,c.,/

/)cswu(‘f / )fcr/ fr;Vﬁre*

After cleaning the mesh with water, note the color and physical ap the mesh.
ﬁ/{cﬁmg ﬂm“é‘m :a-c{vgj av C pﬁm}yf C_//

ov<r finc .

Other notes esd cebf/ﬁ /uc:. .
[da(ocv 1‘—’/ )V'(C 77 €5 5
Folde f~ I‘('/Z’»cuf crees ‘ZZ n);‘fé Vo 7%/5-

Sone r~Ce50Ar
Waste container number for disposal of the D&D hter scalc container .

Waste dispositioned /l *
according to NMT-7 instructions: (NMT-7) date 3{ zl/ g}

(NMT: -7) date

 cancy ane S
( (f/ }2 2 “\)7 (STTP) date 74'2 20/

Liter Scale Container d:sassembly
complete:

NMT1 1-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging



Test Characteristics
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 23
Results of Observations

Envirostone

80 — 90 % CaSO, with 10-20 % melamine- formaldehyde
and 0.1 % ammonium chloride.

Solidified organic waste

1320¢g

Pu 380 pg/g; Total Pu=0.502 g

Am 9.55 pg/g; Total Am=12.61 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Soluble Actinide Histories: (5/8/95 — 3/1/99)

Pu-

Am -
U-

Np-
Th -
Nd -

<10 ppb except one resuit at 14 ppb. Generally < 2 ppb. No
trend observed..

< 0.5 ppb entire test period.

Started at 1767 ppb and increased to a peak of 6247 ppb after
2 months and then decreased steadily to a final result of 261
ppb.

Generally < 1 ppb except 7.2 and 1.7 ppb.

Generally < 1 ppb except 2.6 ppb. No trend observed.
Generally < 5 ppb for test period. No trend observed.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

7.0-74

10 to 102 ppm with an average of ~50ppm and a final at 3.2
ppm..

Ca ~2,700 ppm

K ~28,000 ppm

Mg ~36,000 ppm

Na ~60,000 ppm

Pb 3-12 ppm.

30/480 ppm

10" to 10" particles/Liter

Pu found in 6 of 12 filters. Fe was found at high levels in all
12 filters in the 5 micron filters and to 2 lesser extent in the
10 micron fiiters. Sr was found on 9 of 12 filters and
correlation is made with the Pu fiiters..

H; Headspace Gas Content: Hy = 8.0 v/o: N;O = 31.3 vio; N, = 6.4 vio; NO, was 30,000

ppm; TOC = 400 ppm.

g R R ot
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D&D Observations (April 12, 2001):

Corrosion:
Brine:

Screen:
Bottom Solids:

Fe Mesh:

Fairly clear of comrosion, perhaps discoloration at SS feedthroughs.
Gold colored brine pool about 6 inches in depth.

No corrosion; thin coating; casy to remove.

There was about 6 inches of loose solids that could be easily
stirred. Solids are gold colored.

The iron mesh was easily removed and totally exposed to brine
pool. Fe wires were black colored and appeared to be in good

shape.

Overall Assessment:
There was little solubilization of Pu (< 2 ppb) over the test period and Pu was
found as colloid or microprecipitation on 6 of 12 filter papers. U was solubilized to a
peak of 6,247 ppb afier two months and gradually decreased to 261 ppb at the end of the
test period. The other actinides did not solubilize. The concentration of Fe at pcH 7.0-7.4
in the Brine A was quite high (10 to 102 ppm) and all filters had Fe. Pu seemed to
correlate with Sr on the filters. This was a high nitrate concentration test with NO; at
30,000 ppm and N>O at 31.3 v/o. There was essentially no corrosion of the SS
feedthroughs and the Fe wire was not impacted like most other Fe wire holders. The
bottom solids were not cemented and quite loose and eastly stirred. "

L-17
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Liter Scale Disassembly Observations Checklist

Page 1 of 2
Attachment 1 Dy o7 2. 7

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT.7

waste management personnel may sign this form.
Liter-Scale Container # ~ 5-23 Date:3 /2~ 0/

Videotape recorded?  yes @ If yes, record ID# of tape /

Dose rate reading of screen }5 f

T TSI ).~ [ fyer srive erpun

ﬁuci i~ 71(‘ 7[”»1 U/ 5':,;/’(’:&::/5 or /;/i/ff

Hardnmsofsohdsatthcjottom (g‘thecontamer /V 07’ HQC‘/\.
hardwess of 5o, v Cil, v

RAD (mR/hr contact) reading of the fioCin K{' tottles. 8- 01 X

I.adandsaemobsewat:ons {e.g. condition of screen, impacti ?GOITOSIOII, etc.)
f&ﬂoug

sKe] e Sy Sfo

Note the color/turbidity (muddy, cloudy, opaque, tl-nck) of main brine pool. Note presence of

LA

> P

v

67

Core sample taken?
@
Fe mesh container recovered? If yes, describe condition of

Q/;é no brine and solid matcrial surroundmgtheeommner forthen:?h /
TJ(’ ,) ,-u’_ /% o ,,!fer 7 e

Dose rate rmdmg of contameriwl@l'mg m{ l:ﬁﬁm (HM " tact) 2. 0 M f

NMT11-WI-099,R0 STTP Liter Scale Container
Disassembly & Waste
Packaging
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Attachment I, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container# £ 52> pate: 3-/2-0/

Was the mesh container embedded?
Afier removing the mesh from the container, note:
percent dissolved

T/
amount of deposited material on the Femesh / 4/ »7 /{

color of the deposited material pﬂ’/”/

/. e
thickness and hardness of the deposited material A/ o

Afier cleaning 1? mesh with water, note the color and physical appearance of the mesh.

qcﬁ Ta oo '/ﬂ’(/y;frc:;/ G/jﬂc"r""ﬂ/CC’r
Oﬂ;j::f:z’lphf’ J;fc{ . /Ueéc/ Yo C’»Z'ﬁ/‘?ﬂfc’ 97/ c""""‘?‘{é"

Waste container number for disposal of the D&D fiter scale container

Waste dispositioned : .
according to NMT-7 WMW (NMT-7) date ;@//

Liter Scale Container disass. emb
complete:

NMTI11-WI-099 RO STTP Liter Scale Container 2




Test Characteristics

Waste:

Total Waste Weight:
Initial Actinide Content;

Brine:
Additives:

Liter-Scale No. 24
Results of Observations

Envirostone

80 - 90 % CaSOy with 10-20 % melamine- formaldchyde
and 0.1 % ammonium chloride.

Solidified Organic Sludge

1,320 g

Pu 231 pg/g; Total Pu=0.305¢

Am 8.19 pg/g; Total Am = 10.8 mg

Castile Brine (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Soluble Actinide Histories;: (5/8/95 — 2/2/99)

Pu -
Am -
U-
Np -

Nd -

Generally <5 ppb with one result of 16 ppb.

All results < 0.7 ppb.

Began at 1,575 ppb and varied between 1,500 and 2,000 ppb
and then decreased slowly to 267 ppb.

Started at 730 ppb and decreased to <5 ppb for the remainder
of the test period.

< 1 ppb for test period.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

76-79

Generally <I ppm with four analyses between 1 and 13 ppm.
Ca ~800 ppm

K ~5,000 ppm

Mg ~2,000 ppm

Na ~90,000 ppm

Pb <0.1 ppm until final 8 analyses showed 2-6 ppm.

20v380 ppm

10° to 10" particles/Liter

Five of 14 filters showed just detectable Pu and all filters
showed relatively high levels of precipitated or colloidal Fe
in the 5 micron-sized filters.

H; Headspace Gas Content: 12.7 v/o H;. 22.5 v/o N;O; 25.0 vio Nj; 0.02 v/o Oy. NO; was

32,000 ppm (this was the highest N, content of STTP)

D&D Ob 1)

Corrosion: Clear of corrosion except perceptible corrosion ring around the
sampling port.

G, 5 AN s T T g




Brine: High turbidity with white chalky liquid that contained floating
black specks. The color of the murky brine pool was yellow-olive
drab.

Bottom Solids: There was about 6 inches of a clay like mass that loose on the top
and hardened near the bottom. It was not cemented. There was a
semi-gelatinous cohesive mass on the bottom of the screen.

Fe Mesh: The iron mesh plastic holder was full of a silty clay mass that can
be washed off with water. Afier washing off the impacted solids,
the Fe mesh was covered by a greenish-black deposit that was
very heavy and the wire was somewhat corroded under the heavy
coating. There appeared to be some comrosion of the wire and no
corrosion where the lather had been.

Overall Assessment:

L5-24 was a Castile brine test at pcH 7.6 — 7.9 with a 2:1 brine to solid ratio in
Envirostone. There was very limited solubilization of Pu (< Sppb) and essentially no
solubilization of Np, Th, Nd, and Am. U, as typical of Envirostone tests, had 1575 ppb in
solution that slowly decreased to ~ 267 ppb at the end of the experiment. The soluble Fe
concentration was < ] ppm throughout the test. Although Pu was just barely detected in
the brine as a soluble cation, 5 of 14 filters had low levels of Pu and all filters had low
levels had Fe as colloids or microprecipitates.

The SS feedthroughs appeared not to be corroded but there was a preceptible
cofrosion ring around the sampling port. The screen was intact and not corroded. The Fe
mesh holder was full of 2 silty material and after washing the Fe strands were covered
with a greenish-black coating. There appeared to be corrosion of the Fe wire. This was a
high nitrate (32,000 ppm) content in this test that yielded a high N;O concentration in the
headspace gas. H; was only 12.7 v/o but there must have been some radiolytic generation
of N at 25 v/o. there was about 6 inches of clay like mud that thickened as it approached
the bottom.

Overall, there was essentially no solubilization of Pu and other actinides and any
actinides and Fe that did solubilize were immediately precipitated. There was not much
SS corrosion and the corrosion led to Fe precipitates that were identified in the filter
paper samples.

L-17 Page 2
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container # £ 5 - D.2% Date:
Hae  Ewvirespone Casth/e Ff%

Videotape recorded?  yes @ If yes, record ID# of tape

Dose rate reading of screen MA

_Lid and screen observations, (e.g. condition of impaction, Irosion, ete.)
5/:;/{‘7" ressarre No?(,/ w,{c,, & OB Cnd ch...V 7("/0 o :-9/,
£ t'/ -w'/ér wnlere - or :'Ji-'tft‘a lor- ij‘f rest r"l"j eroa—of Sk ..,/ &‘7 Per

Note the color/turbidity (muddy, cloudy, opagque, thick) of main brine pool. Note presence of

suspensions or crystals.
s{“k’?_q"p ffaqﬁ'sl! ":"I'Y}S,flfw'_d "’"’k[’

: | EF.._—;: -
00l hpive sempl s furkis Ghethy )bt YA Poatiptys AN St Ry |

Art-bisrous I-‘,er'df

e s
Depth of the brine pool. ress
. . . . / 4 R £ a a3 P
Hardness of sol;{ls at thﬁboitom of the container. ;n<reess will Lople. | r.
LT ~ cay he sticred 1o cmrec:;‘l,. Compecl €F Fatfwot .‘ &
| &
RAD (mR/hr contact) reading of the brine in the 1-liter bottles, 9. 7 & /4~ T
re sample taken?
yes
Fe mesh container recovered? If yes, describe condition of T @ compe :f :[7 A
L - H : : : 1 4% coul s 4
@m brine and solid material surrounding the container for the mesh. Pyshpid } Q'i o i ’,f ;z J <

Dose rate reading of container holding the mesh (mR/hr contact) 2.7 R /in

NMTI1-WI-099,R0 STIP Liter Scale Container } |
Disassembly & Waste
Packaging



Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container # ~Zf Date: Hf {2f01

Was the mesh container embedded?

’ ‘-P:-re fael alal 3
Uncovselido f o t seft ([ wess Fhef coold bhe rinsel ﬂ
@ na tLo 7‘4‘)') o(‘(‘dw/,_‘cf/ tf

After removing the mesh from the container, note;
percent dissolved __j0%

n
amount of deposited material on the Femesh ¢'- oro

oolorofthe dcposzted material éﬂ.’e*-j“ ‘/‘?(‘/‘Y lg”fo""‘ﬁ'( /\vrer :'F Verr o&r/ ‘
st - tomeinder of zolids i mesh coutainer were vy ‘:(oére.:";é (2 %
o e P
thickness and hardnfs of the deposn‘.ed ial M ﬂé, / bre
Cou bo ruf ffp er ,—lb cers,

Al}er ng the mcsh water, note the color and physmal appearance of the mesh.
Blec zﬁ?ﬂ,ﬁl@/‘ ic resk " |'s 3 ree~is4 b lech) Sooteshef correbol enl

very 4!«9(/!- (off -

Other notes

Waste container number for disposal of the D&D liter scale container LS ~ 24/

Waste dispositioned [
according to NMT-7 instructions: M (NMT-7) date Y I'Z.{ o}

(NMT-7) date

= : ;
(C-AAQ) date W ’

/8.
‘ Z/\;’f (STTP) date _7-/2-0/

IR e T e

Liter Scale Container disassembly
complete:

-

NMT!1-WI-099, RO STTP Liter Scale Container
Disassembly & Waste
Packaging
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Liter-Scale No. 25
Results of Ohservations

Test Characteristics:
Waste:  Pyrochemical salts (Direct Oxide Reduction - DOR)
Total Waste Weight: 1320g
Initial Actinide Content: Pu 285 ug/g; Total Pu=0.376 g
Am 0.30 pg/g; Total Am 0.396 mg
Brine: Bnne A (2:1 Brine/Solid ratio)
Additives: Fe Mesh: Nd, Th, U, Np

Soluble Actinide Histories: {5/8/95 - 12/6/99)
Pu- Started at 106 ppb and varied from 10 to 127 ppb for entire

test period. Final resuli was 40 ppb but no trend was observed.

Am - Less than 1 ppb for entire test period.

U - Generally < 10 ppb for entire test period. No trend was
observed.

Np - Started low at 4.7 ppb and remained low for 7-8 months and
increased steadily to 348 ppb and then began a slow decrease
to 154 ppb at the end of the test period.

Th - Generally < 3 ppb; no trend observed.
Nd - Generally < 7 ppb; no trend observed.

Other Analyses (Nominal)
Typical pcH Range;7.7 to 8.1

Fe Concentration: Typically < 1 ppm with about 50% of results that varied from
1-20 ppm. The trend seemed to be towards < 1 ppm.

Other Analytes: Ca ~80,000 ppm
K 22,000 ppm
Mg 22,000 ppm
Na 8,000 ppm

TIC/TOC: 15/25 ppm
Particle Concentration: 10'°to 10" particles/L
Filter Paper-WDXRF: Pu was identified at a low level in 9 of 15 filters. No Fe was
detected on any filter paper. There was high Sr and S
identified on all filters. There was a correlation between Sr
and Pu.
H; Headspace Gas Content: H, = 13 v/o; O; = 0.08 v/o

D&D Observations (4/3/01):
Corrosion: Green color of corrosion around SS feedthroughs.

Screen: Corrosion around half of the o-ring; screen about 1/3 full of
white crystals and sludge.
Brine: Clear with much suspensions.



Bottom Solids: Compacted solids ~ 5 inches in depth.
Fe Mesh: Salt crystals all over plastic holder. Compacted salt in holder
was a light biue.
Overall Assessment:

LS-25 was part of a set of pyrochemical salt tests of 1.s-25, 26, and 27.
Pyrochemical salt tests had much higher Pu loadings than other waste forms but LS-25
had the lowest Pu loading of the pyrochemical salts. There was limited solubilization of
Pu (10-127 ppb) in this Brine A test at a pcH range of 7.7 to 8.1. There was Fe
solubilization at a low level during the test but no Fe was found in any filter paper. There
was Pu at a low level in 9 of 15 filter papers so there was some colloidal species of Pu in
the particle population. The lower Pu loading led to the lowest H, concentration in the
pyrochemical salt tests of 13 v/o. The H; generation rate can be related to the radiolytic
cffectiveness of the alpha activity.

There was evidence of corrosion on the SS feedthroughs and there was a green
coloration that is a reduced form of Fe. The screen o-ting also had corrosion on hatf of
the o-ring. The brine was rather clear but loaded with suspensions that settled. The Fe
mesh showed some indication of dissolution based on the light blue color on the salts
adjacent to the Fe mesh. This test seemed to have a reducing environment based on the
color of the Fe compounds.
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Page 1 of 2

Attachment 1 27 éc
Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC
waste management personne! may sign this form.

Liter,Scale Container # »5.'5"25 Date: _?’3’0/ /
yl-oc/(cn' Alogs = Ha o 7snc /
Videotape recorded?  yes O

no; Ifyes, record ID# of tape

operator signs this form. NMT-7

Dose rate reading of screen O, 25 /-!/e

Lidand s observations, (e.g. co mon of screen, impaction, corrosion, etc.)
(ry 5 /q o  Jhe

f f‘éﬁd /"‘cc'N C e /ad-- €2 e 72
/’Cﬂ e‘?’;"-rVL;oﬂ,s‘ o fj Arsun ,1} q ' avp f)( < :/o av/ 73{ C SC/h e
Note the color/turbidity (muddy, clo% , Opaque, thxck) of main brine pool. Note presence of

susP?sxonsorcxystals 27 "5" q// ‘Uc M/D(c Cf‘}fpi/_'s
/v TAC Screca _

Depth of the brine pool.

Hardness of SOIIdS at the bottom of the container.
Fretly 1

5&/! 5 a.éaur -;/dn(t’; f/(c -
RAD (mR!hr con!act) reading of the brine in the 1-liter bottles. )) /Q

_ Core sample taken?
yes

Fe mesh container recovered? If yes, describe condition of <
Ye9) mo  brige and solid material surrounding tainer for the mes ' -
O 5“4 {7, C'f,ysp{ ?}: pd o v r PV 'C' Corvvlw/.-ut___,_ .
s co
Dose rate rédmg of contam‘c'rf‘o!dmg the?ncsh (mR/hr contact) 0 -2 ; 77 ﬁ

NMTI -WI1-099 R0 STTP Liter Scale Container

: I
Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-SmleCoutainer#,Zf"ZE Date: 5{-3-0/
@ Was the mesh container embedded?

Aﬁerrunoﬁngthemeshﬁumthcoontninet,mte:
percent dissolved

amount of deposited material on the Fe mesh ﬁt // 4”05{/“‘7’/

color of the deposited material 4;;¢£ J Af <

tluchwssandhardnessof&tcdepos:tedmatenal /{/V LYol very %“-/t 27 A{?“‘//

After cleaning the mesh with water, note the color an:}hyﬂcal appearance of the mesh.
77{6’— 77 c’}/{ /o,/k_s tn Feos

j/e. -

Other notes

W Waste container number for disposal of the D&D liter scale container L3-

-

Waste dispositioned

| according to NMT.7 mstnmuonsm M

(NMT-7) date{. O0%.01

Liter Scale Container disassembly

!
complete:

I

0/.-’. [ﬁ;f ,‘.1’7"__ ! v

NMT11-WI1-099 Ro STTP Liter Scale Container

2
Disassembly & Waste
Packaging
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Liter-Scale No. 26
Results of Observations

Test Characteristics:

Waste: Pyrochemical salts (Direct Oxide Reduction - DOR)

Total Waste Weight: 1320g
Initial Actinide Content: Pu 3075 pg/g; Total Pu=4.06 g
Am 1.71 ug/g; Total Am 2.25 mg
Brine: Brine A (2:1 Brine/Solid ratio)
Additives: Fe Mesh: Nd, Th, U, Np
Other:  None

Soluble Actinide Histories: (5/8/95 — 12/6/99)

Pu - Started at 42.9 ppb on 5/8/95 and increased to 70,000 ppb on
12/2/96 slowly decreasing to 3287 ppb at the end of the test
(12/6/99). Pu (VI) was identified on 3/4/97 and was present
until 8/24/98 (~ 1-1/2 years).

Am - Followed general trend of Pu up to 165 ppb on 12/2/96 and
decreased to 9.9 ppb at end of test (12/6/99).

Other - Nd, Th, and Nd were less than 5 ppb and U was less than 15

ppb.
Other Analyses (Nominal)
Typica! pcH Range: 7.6 to 8.2
Fe Concentration: Very low, 0.1 ppm generally with an occasional sample up to
3 ppm.
Other Analytes: Ca 100,000 ppm
' K 21000 ppm
Mg 25,000 ppm
Na 11,000 ppm ;

TIC/TOC: 20/30 ppm
Particle Concentration: 10" to 10'2 particles/L
Filter Paper-WDXRF: Pu, Sr, and § correlate on the 5 micron filter paper data. Fe
was not detected. Pu was identified in S micron filter papers
but not in 1 micron or < 10um filters. Ca was ~1000 to 5000
units.
H:z Headspace Gas Content: ~73 v/o H,.

D&D Observations {1/30/01):

Corrosion: lid and S$ fittings were corroded, the high H, gas content
(73%) in the headspace might have had an influence on this.
Brne: Fairly clear, with a light yeliow or straw color.
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Bottom Solids: 3 to 3-1/2 inches uncemented solids.
Fe Mesh: Recovered; one spot with about a 4-cm diameter, was ~ 50%
corroded with remainder of wire being essentially uncorroded.
Black deposit on coating prevented corrosion of wire.

Overall Assessment:

There appeared to be early corrosion of the Fe wire mesh in one spot. The
pyrochemical salt sludge and encrustations may have prevented free brine flow through
Fe mesh plastic holder. The Fe mesh was impacted in the holder and developed a hard
black coating that prevented further dissolution. Throughout the history of this test
container all the pyrochemical waste sludge was mostly available for exposure to the
brine. Also, the soluble Fe concentrations were very low in this container. These two
reasons could explain why Pu was so high in the container. Those two reasons could
explain why Pu was so high in this container and the presence of Pu (V1) for such a long
interval.

Nd, Th, Np, and U concentrations were generally less than 5 ppb and U was less
than 15 ppb during the history of L26. Pu and Am were the only actinides that solubilized
in this experiment. Because most of the 1320 grams of waste, including actinides, was
available to the brine, radiolytic activity in the brine would be expected o be high for this
experiment. The straw yellow color of the brine would indicate that Fe did not have a
major influence in this test. This may also be the reason for the high Pu (VI)
concentration in this test container. The particle concentration in L26 was relatively high.
The comminution of the pyrochemical salt waste could have had a significant impact on
the chemistry of this test because of the limited flow of brine to contact the Fe mesh. The
percentage of Pu in the waste that solubilized in LS26 was as high as 0.5%, one of the
highest in the STTP.

All the 5 micron sized filter papers (17 each) contained Pu as weli as SR and
Sulfate, but no Fe was found in any filter papers regardless of size {5 micron, 1 micron,
or <l0um). Apparently, there may be Pu colloids or microprecipitates associated with
SrSoq or hydrated Pu, since Fe was not present as a filterable precipitate. The Pu was
associated with microprecipitates larger than 5 micron but was not associated with
precipitates in the 1 micron or <10um range.

The H; gas content (~ 73 v/o) was very high for this experiment and there was no
corrosion of the SS fittings; however, LS27 had much corrosion at a H; concentration of
65 v/o. Perhaps the major differences in the two containers is, the pcH for L$26 was
7.6 - 8.2 whereas the pcH for LS27 was 10.7 - 11.2.

Overall, this test had high concentrations of Pu and Am and very low
concentrations of Nd, Th, Np, U, and Fe. The Fe mesh in the plastic container was
essentially isolated from the brine by compaction of comminuted waste in the plastic
holder. All the actinides were available to the brine because there was no cementation.
This had to be an oxidizing environment.
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Page 1 of 2
Attachment | 24 - LlL’z e,

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this forrn. NMT-7
waste management personnel may sign this form.

Liter-Scale Contzines # { 526" Date: /-27-0/

Videotape recorded?  yes Ifyes, record ID¥ of tape  ——

Doscra’temdingofm /. {"'R/él‘" ) i b‘ Ig,.‘.‘

@ Heres '3 4

) Lid and screen observations. (e.g. condition of impaction, corrosion, etc.)
7 I'j —TNE CorraSisg )/1’//;""4'3“ c‘!‘r.f'{f/" r SHieols et bvces fo FAN c--(rf-f‘l'-a.,
o F] f:’('u 5
Sc “e(-'q é’ut‘rq’(p{ /“nujfffﬂ/d'.’ﬂovp

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool

v e Ny . Note presence of
- Brine 5 o viscsus (3o [fa&s

Suspensions or crystals. (

Crystals Fhreugbe t

23
Dark bsay sy

e""""‘a{a*,‘p., /:-a
Depth of the brine pool. wiide crod ):"%
Cragf Ifﬂ{\#& Teut

Hardness of solids at the bottom of the container. 3% (ofk. ;. S0 s 1

e d 2'9"1 f 3

RAD (mR/hr contact) reading of the brine in the 1-fiter bottles, (2. / R/ hr 7 8
Red *

Core sample taken?

yes (3
Fe mesh container recovered? If yes, describe condition of = .
Do btincandsolidmaaialsumundingdtceonuimrforﬁwmm Lm'l /

5!&!5‘ !.f - Piaspes oo s.{y ﬁr;lj ¢
£ ruf ;-;3;:}: s,
Dose rate reading of container holding the mesh (mR/hr contact) >~ * scobred

L0,, ¢

-f%h

NMT11-WI-099,R0 STIP Liter Scale Container i 1
Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist
Liter-Scale Container # { 5- 26 Date: /~24 -0 [

Was the mesh container embeddod?  sfseef solt muck Fhof rives oN oxcep] Fhe

yes boet £ tha sereen Cry: 5 Text are too biq (imey he crueth
u@ zw.w?mZ}J, mckmf:r 'f "2; Somte aflp4pe ;
slug e Crysfy iy,
After removing the mesh from the container, note: _
peroent o Ived £¢ % Aes SO J:::of-f-ofr cre.s d Y """“""'f“ "f“"‘"""

ok is e -‘(cﬁl‘g{w! hut 't i3 2o l“lt!‘l'"(
amount of deposited material on the Femesh T4/ (<ot =) (s + witfe !;m..é

"‘ V’ufe L"f'“:fﬂf‘fft'n/

color of the deposited material _Alec 4 or wi'fe. k""‘&.‘faf-"glﬂrg

thickness and hardness of the deposited matecial W4+ Te = 5o 1'f
Bf«é = Aercd

After cleaning the mesh with water, notc the color and physical appearance of the mesh.

“Orusled . ﬁ/‘féé i"c'.ﬂ(ﬁ, w(cé é«x(-g/l a5 Hﬂf;_;(? q-Zeu(-‘: i

Other notes

Waste container number for disposal of the D&D liter scale container S /& 727

4 (NMT-7) m/zf’%/

-‘I) date

Liter Scale Container disassembly _Iﬁ. %‘/ 2
complete: (C-A.AC) datc [

%"’"‘V (STTP) date /-29-< /

Waste dispositioned
according to NMT-7 instructio

NMTI1-WI-099 RO STYP Liter Scale Container 2
Disassembly & Wasic
Packaging




Test Characteristics:
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:
Other:

Liter-Scale No. 27
Results of Observations

Pyrochemical salts (DOR)

1320 g

Pu 2585 pg/g; Total Pu=341g
Am 1.18 pg/g; Total Am 1.56 mg
Castile (2:1 Brine/Solid ratio)

Fe Mesh: Nd, Th, U, Np

None

Pu - Puconcentrations began at 47,673 ppb and peaked at 243,438

Nd -

ppb on 10/30/95 and began a steady decrease to 13,390 ppb on
10/18/99. LS27 had the highest soluble concentration of any
test container. Pu (VI) was not identified in 1L.S27.

Am concentration began at 147 ppb and peaked at 825 ppb on
10/30/95 (same as Pu) and then slowly decreased to 64 ppb on
10/18/99. Am concentrations followed the general trend of Pu
concentrations,

U concentrations started at 33 ppb which was the lowest
concentration of any of the other actinides or Nd. U
concentrations increased tn a high of 197 ppb on 5/6/96 and
then started to decrease slowly to a final concentration of 50
ppb on 10/18/99.

Th concentrations began relatively high for Th at 2842 ppb
and increased to about 6000 ppb where it seemed to remain
for about one year and then slowly decreased to a final
concentration of 148 ppb on 10/18/99. LS27 had the highast
long term concentrations of Th than any other STTP test
container. LS25 and LS26 each had Th concentrations of < §

ppb.

Np concentrations started at 425 ppb and increased to about
1100 ppb on the next two sampling periods (6/12/95, 7/17/95)
and then decreased to a final concentration of 68 ppb. Np
concentrations seemed to increase in the presence of CO,.

Nd concentrations started at 122 ppb (5/8/95) and peaked at
5350 ppb on 10/30/95 which was the peak for Pu, U, Am, and
Th (generally). Nd decreased similarly to Th, Pu, and Amto a




Other Anat Nomi

final concentration of 167 ppb (10/18/99). L§27 had the
highest concentrations of Nd than any other test container.

Typical pcH Range:10.7 to 11.2

Fe Concentration:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Fe concentrations ranged from 43 t0243 ppm and were
generally in the 100 ppm level until 1/4/99 and the Fe
decreased to a final concentration of 16 ppm (12/6/99).

Ca 80,000 ppm

K 5000 ppm

Mg <10 ppm

Na 44,000 ppm

Other: Al, Ni, and Pb were generally less than concentrations
10/50 ppm

10" to 102 particles/L

There was relatively high Pu content on all filter papers
analyzed (16 of 16). There was significantly high Sr and S
content and no detectable Fe content on the filter papers.
There were Pu colloids or microprecipitates but no Fe in this
castile brine experiment at pcH 10.7 to 11.2. This is surprising
because there was soluble Fe in the brine most of the test.

H; Headspace Gas Content: 65 v/o Hy; O, 4.8 v/o O,.
D&D Observations (1/30/01):

Corrosion:
Brine:

Bottom Solids;

Fe Mesh:
Overall Assessment:

There was severe corrosion on stainless steel fiitings and
feedthroughs.

The main pool of brines was about 3 inches and was quite
clear which is surprising because the sludge is green.

There was no hardened or cemented solids. All the solids were
loose and exposed to the brine. The solids in the screen were a
pea soup consistency and green.

The Fe mesh was totally recovered and did not appear to have
dissolved. There was 2 blackish color around Fe mesh strands.
The ends of the Fe mesh were shiny as if they had just been
cut. The green color on the sludge above the screen shows that
Fe dissolved from the top fittings and perhaps from the Fe
mesh.

LS27 was unique in that Pu, Am, Th, Np, and Nd were high on the initial sample.
All peak concentrations occurred about the same time and then decreased slowly until the
end of the test. There was never any indication of Pu (VI) in LS27 which is not surprising
because the green sludge shows that FeCl, . H;O (reduced form of Fe) was present
throughout the test. There was no solidified or cemented mass at the bottom of the test

%




container and all the comminuted pyrochemical salt waste was available to the brine,
which may have been the reason for the very high actinide (except U) concentrations in
this test container. The soluble Fe concentration was around 100 to 240 ppm early in the
test and decreased to 20 to 100 ppm late in the test which indicated a depletion of soluble
Fe with time. The green color on the sludge in the screen attests 1o the presence of Fe in
the sludge but the clear color in the brine indicates that the castile brine leached soluble
Fe from the sludge at a slow rate at the very basic pcH (10.7 — 11.2). The effect of the
high Fe on the nonsolidification of the pyrochemical salt is not known but the low Mg
content in this castile brine may have been the reason for this. The high H concentration
in the headspace did not eliminate corrosion of the SS fittings. The Pu on the 5 micron
filter papers and the centriprep filter papers (< 10 nm) showed that colloids or
microprecipitates bearing Pu were present in the brine. The particle concentration was
relatively high at 10'' to 10* particles/liter. The absence of Fe at the 5 micron, 1 micron,
and < 10 nm diameter filter papers was surprising because Fe was present as a soluble
cation most of the test and perhaps the Fe was always in the Fe 2* state rather than the
more insoluble Fe** state. The high H; content (65%) attests to the high radiolysis rate of
the brine but the reduced form of Fe in the sludge scemed to predominate in maintaining
a relative low Eh. The peroxide or hypochlorite formed as a result of radiolysis could
impact the Fe before the Pu. The Pu in the filter paper (5 and < 10nm) was associated
with Sr and sulfate in every case but not with Fe which was present as Fe**. This may be
an important parameter to observe in other test containers.

The low magnesium content that could have led to the total availability of all the
comminuted waste to the brine without cementation and the high radioactivity in the
waste was probably the reason L27 had such high concentrations of all actinides.
Radiolysis certainly had to have an impact on the chemistry but the oxidation of available
soluble Fe** ion would use up the oxidation capacity of the radiolytically produced
oxidants. The absence of Fe in the filter papers is evidence that Fe was being oxidized to
Fe**, which is highly insoluble ferric hydroxide (K., ~ 10°%) that could age and
agglomerate into larger precipitates that would sestle out and not be suspended as
colloidal matter. Pressure gange was probably inoperative.
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Attachment |

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7

waste mamgemeut personnel may sign this form. O =2./1Z.
Lita%ScalcOontainer#ﬁ S5-27 Dpate: I-7-2/ 3/°C

Videotape recorded? yes @ If yes, record ID# of tape  —

Dose rate reading of screen ftﬂ& rY

Lid and Wam“s (e s% oondmon of screen, imp on, oor}osxon, etc.)

5‘:‘.-?-?-1 y “ fs Fhick sr?:;;r" v ¢ y fove
i J "‘f e r efos, _grou-..f Py /FELL » R "‘fe cecpforelee
Csa(f;{:;( e e "'“‘ ‘L 5‘14«*‘; steck 7‘-¢£ oufsccle ol re"rs.-]-,f . wh f?.
on £ AP Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of. :/
' suspensions or crystals. (/e friae, 7-:= T 5
-‘- 9/;'" "_.- .-._ - -l
. L _H‘M"-‘-‘_"‘"
Depth of the brine poot. 3 stvml -
— Xl ;7( -
’e . Wf M -
Hardness of solids at the bottom of the container. Se7., 7( 7 g #&fﬁ“ :2’3
RAD (mR/hr contact) reading of the brinc in the 1-liter bottles. /.5 s RAur PV
4
Core sample taken?
m@
— Fe mesh container recovered? If yes, describe condition of =5 vf’/ [oose .1
@ no  brine and solid material surrounding the container for the mesk. 5/ by & . wesbes «

Dose rate reading of container holding the mesh (mR/hr contact) ﬁ’ "’%‘ ﬁ ¢

NMT1! ‘WI-099 RO STTP Liter Scale Container : !
Disasscmbly & Waste
Packaging

Boeersomae



Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container# /5-2 7  Date: /-7-co

~—~Was the mesh container embedded?
v o)
After removing the mesh from the container, note:
percent dissolved ¢ 2
amouant of deposited material on the Fe mesh &é‘f‘ &w[/

color of the deposited material ﬁ' ZQ'CA

thickness and hardness of the deposited material 2 o« bor X

wl;., wef, After clezning the m with , note color ysical pe?meof the mesh.
. wa e S‘h.d'). cg% & net's: 8 C\e_"le Jldph ap

(a4 77 g

O ot
Ltclal?tr; .'rcvsJe o s 51-")' wheee Jf wee F Jemmersal o coctes "‘F/‘P”?[ rfm"h"

Waste container number for disposal of the D&D liter scale container 570_51?

Waste dispositioned , é é{ : Z -
according to NMT-7 instructions: (NMT-7) date // f / 0«}

-7) date

Liter Scale Containcrdisasscmbly(ﬂ ‘7[
complete: CA . (C-AAC) date /| C‘{
!

(STTP) date /-#-2/

NMT11-Wi-099,R0 STTP Liter Scale Container

Disassembly & Waste
Packaging

et AT



Liter-Scale No. 28 (Pressurized)

Test Characteristics:
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine;
Additives:
Later Additives:

Results of Observations

Pyrochemical Salts (DOR)

920 g

Pu 11,530 pug/g; Total Pu = 10.607 g

Am 1.35 pg/g; Total Am 1.242 mg

Brine A (2:1 Brine/Solid ratio) '

Fe Mesh: Nd, Th, U, Np, 60 Bars (870 psig) of CO; pressure
76.4 g of MgO added as slurry on 297.

Solubie Actinide Histories: (8/28/95

Pu - Started at 5989 ppb and steadily increased to 90,942 ppb on

Am-

Np-

1/13/97. MgO was added on 2/97 which resulted in an
increase in pcH to 7.70 from 4.48, and significant decrease of
all actinides; Pu decreased to 18,097 ppb. After the addition of
MgO and the initial reduction of Pu concentration, the Pu
increased to a peak of 197,984 ppb on 9/21/98. Pu (VI) was
identified in L28 on a sample taken 5/17/99. The total alpha
activity increased from 1337 nCi/ml on 12/6/99 to 1683
nCi/ml on 5/15/01.

Am started at 34.8 ppb and increased to 352 ppb prior to
addition of MgO. After addition of MgO, the pcH increased
from 4.48 to 7.70 and Am decreased to 40.1 ppb. Am
increased to 392 ppb near the end of the test which was a level
similar to that before the addition of MgO. Am followed the
trend of Pu except at a much lower level. The total Am-241
activity increased from 19.3 nCi/mi on 12/6/99 to 152.5
nCi/ml on 5/15/01.

U started at 5,230 ppb and increased to 10,833 ppb on
1/13/97. After addition of MgO on 2/97 and the pcH
increasing from 4.48 to 7.7, U decreased to 106 ppb and then
increased to 4,520 ppb and the 1ast analyses showed U at 668
ppb on 5/17/99.

Th stacted 178 ppb and increased to 1359 ppb on 1/13/97.

After the addition of MgO on 2/97 and an increase in pcH
from 4.48 to 7.70, Th decreased to 36 ppb and then slowly
increased to 531 ppb at the end of the test.

Started at 3549 ppb and increased to 13,931 ppb on 1/13/97
and decreased to 166 ppb after addition of MgO on 2/97. Np




increased to 2049 on 8/11/97 and had decreased to 744 ppb on
511799 :

Nd - Nd started at 15.4 ppb and increased to 31.5 ppb prior to
addition of MgO. After addition of MgO and an increase of
peH from 4.48 to 7.70, Nd dropped to 5.3 ppb and then slowly
increased to 57 ppb at end of the test.

Other Analyses (Nominal}
Typical pcH Range: Prior to MgO: 4.48 - 5.35
After MgO:  5.03 -7.70

Fe Concentration: Fe started at 19 ppm and increased to 165 ppm prior to MgO
addition. After MgO addition, the pcH increased from 4.48 to
7.70 and the Fe decreased to 1.1 ppm and then increased to
50.8 ppb on 12/6/99.
NOTE: It is surprising that Pu (VI) was detected in LS-28
with all the Fe unless the Fe was in the form of Fe** or if
soluble Fe was not available to the top portion of the brine.,

Other Analytes: Ca 115,000 ppm
K 12,000 ppm
Mg 15,000 ppm
Na 4,000 ppm
Ni 300 ppm
TIC/TOC: 200/50 3ppm
Particle Concentration: 1 x 10" particles/L
Filter Paper-WDXRF: Pu at rather high levels (29.6, 19.5, 57.1 p,glcmz) was
identified in 3 of 3 filters. Fe was identified in one filter. Sr
was identified in all three filters.
H; Headspace Gas Content: Not analyzed.

D&D Observations (4/26/01 ):

Corrosion: There was no corrosion observed on feedthroughs.

Brine: The brine leve]l was about % inch below the screen. The depth
of the brine is about 2-1/2 inches. The brine is a cloudy and
yellowish color liquid with suspensions.

Intermittent Level Solids: A very hard plug was found under the brine that essentiaily

divided the test in two parts; one above the hard plug and one

; below the plug. The plug was very hard and was finally

! removed with a hammer and screwdriver point. The plug

limited the communication between the top and bottom of the

test container and could have been the reason that the

chemistry of the upper brine was not long-termed. The plug

probably formed when the MgO was added to the test

IR A R



container and consisted of sorel cement and other solidified
masses that were very hard.
Bottom Solids: The bottom solids were very hard yellowish colored cement.

A hammer and chise! were used to poke through the solids.

Fe Mesh: The Fe mesh was embedded in the bottom liquid, which had a
oatmeal like consistency. The Fe mesh holder was covered
with a coarse Jayer of crucible shards that were discolored.
The Fe mesh appeared to be nearly new and was mostly black
covered with a thin dark coating.

Overail Assessment:
NOTE: An extended summary of the principal parameters of LS 28 is given in LA-UR-
00-1606, “A Study of STTP Pyro Chemical Salt Tests and Results Featuring Pu(VI)".

Liter-scale No. 28 was one of the most visible tests in the STTP because it
contained such a high level of Pu, CO; pressure (870 psig), and added MgO and the fact
that Pu (VI) was identified after the addition of MgO, the D&D showed that the MgO
added to the test container immediately formed a hard solid, perhaps sorel cement, that
isolated the top portion of brine from the bottom portion. This would have effectively
allowed the top portion of soluble Pu and Am to form higher levels of radiolytic oxidants
and oxidize soluble Pu to Pu(VI) at pcH 7.70.

The presence of high levels of soluble Pu in a test container pressurized with CQ,
gas at pcH 7.70 that dropped to pcH 5.03 (because of such a lJow volume of brine) after
addition of MgO indicates that CO, was ¢ffective in solubilizing Pu and other actinides at
PcH 4.48 and the addition of MgO only served to enhance the solubility and oxidative
strength of the solution above the solid sorel cement mass. This finding strengthens the
position that Pu(VI) will be found only in limited pockets in the WIPP.
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Page 1 of 2

Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT.7
wastemanagqneutpersonnclmaysxgnthmfom 1 ) *OC.XP,,
MNOr fez /9

Liter-Scale Containec# 2-28_ pate: Y-Z6-0/  Brrie A 7 Fo rresy,

Videotape recorded? yes If yes, record ID# of tape /

Dose rate reading of screen @ Jﬂ/é

Lid and screen observations. (e.g. condition, of corrosion, etc.)
r\_;J Aqﬁ $en¢ 5/14 ?m /? ;rc:’ﬂ/}’/ Z/C/é
CF 5#1//,,18 /2355 . .5:::)"6'? 1.5 5:- Pl‘tYe’ w,y ?ﬁ;

A X - s o
Note the colorfmr{&ty énudd , cloudy, opaque{ tYnck} of mam bnne pool. Note presenceof © -
suspensions or c:ysta]s. Cracchle slents 7 eﬂefnvﬂ';y?

/4/ J / i —_Lf"“' sfouck fo Seree— l&dﬂ‘ﬁ% ------- ;
e N/t ﬁ T )

o S
n/f"{ O oA e Fepy,,
Depth of the brine pool. o< "= ﬁg‘sé; £u
Mon viscoes brive _ Cfeuld, {}Vfﬁv s é = - . “
»é“;.og- - BN ygﬂ»w,,:
Har qws? sohdsatthebouom of the container. Hard. ’

o / /e oy

o pobie ¢ seroniteive térowT 7T . R A

(,,,J‘l...mmgag Serewdriver Fhrowgs mans plces tl.'--/ o fo rewere
contact)mdmgofﬂ)ebnncmﬂzel-lttarbotﬂx 2.2

'V'} 0 H/ ay’ Jr,,«c. ‘7"6! Cn- az.LO‘L,_

sa.m?lc . "
ﬁ NA A 54’-"‘)0 "‘" fha f _7 weys [ike '}'Yf‘“’"‘ frow taa Tod e Pﬂ""‘ﬂ'/" T
Fe mesh container recovered? If yes, describe condition of

o brine and sohd m:i.mal mrmundmg the eont.uner for the

lr‘ﬁd’ wof Se tifs . [ ke oe JIEQ]’ [f‘cn m?"'ﬂ/~ like f{°/¢)
Dose rate reading of container holding the mesh (mR/hr contact) . /7 ”f/ L

-
—

NMT'1-WI-099,R0 STTP Liter Scele Container
Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # 4.5 ~25 Date: 42 6 - O

W, tainer embedded? .;
@ no :ith: es’lof,n, 4 (-G:.u“n[q shords tusf coacse beach sexd”

D.kmfa" s ﬁ(?c-é. Mef (e-re-r{rcz

Afier removing the mesh from the container, note:
percent dissolved (& — 5/ Z

Lot ~ Ver. /r'ﬁ(/-ﬂ-
amount of deposited material on the Fe mesh V¢<> e

color of the deposited material Slecls wos 7[/7 come white su ot
; thickness and hardness of the deposited materjal Hocd - Flincpef, )

. After cleaning the mesh with water, nntethccolor physical appearance of the mesh.
- S‘ff‘w;“’“ -el/éarf;y neEWw - m,,_,»{f ﬁ or‘\‘ uﬂ?‘d {\"‘”‘-’”0"5/ 7}]“ 2&

?
Othe;‘?éesﬁrzc/: o{\fj‘*je i )er Mo sbotibes

Waste container number for disposal of the D&D liter scale container

(NMT-7) date _____

Liter Scale Container di
c;tr;o;lec::e ntamer disassemb ({A(w (CAAG) &te__clé(

@4%%‘4‘”‘ (STTP) date - 26 -0/

NM . 1 1-WI1-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging

Waste dispositioned ;: !
according to NMT-7 instructions: ' -7) date 30 / 0 /

X ZLL

i Cre oo sfof Ut B tiug® """'}’@ ;?1.-{. very (“q,s/fcm&,- Llue /%7[ ne & f/d a‘:t‘
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Liter-Scate No. 29 (Pressurized)

Test Characteristics:
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Results of Observations

Pyrochemical salts (DOR)

920¢g

Pu 4.715 pg/g; Total Pu=4.338 g
Am 2.59 pug/g; Total Am =2.38 mg
Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

60 Bar (870 psig) of CO; pressure

Soluble Actin : 5 - 6/20/01

Pu-

Am-

U-

Th -
Np-
Nd -

Started at 161 ppb and increased to maximum of 8446 ppb on
8/11/97 and ended at 6865 ppm. The total alpha-activity of L29
increased from 360 nCi/ml on 9/20/98 to 1822 nCi/ml on
6/20/01.

Started at 1.1 ppb and increased to ~ 37 ppb on 9/21/98. Am
activity decreased from 9/21/98 (100 nCi/g) to ~ 50 nCi/g on
6/20/01.

Started at 1.1 ppb and increased to 4840 on 1/22/96 and then to
9513 on 9/21/98.

Started at 2.8 ppb and increased to 377 on 9/21/98.

Increased from 17.5 ppb(8/28/95) to 8179 ppb on 9/21/98.

Was less than 7 ppb for entire test.

Other nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

4.73 - 5.68 (Acid side of neutral)

Varied from 34 to 1468 ppm during test. This Fe concentration
is very high.

Ca 150,000 ppm

K 4,000 to 12,000 ppm

Mg 20,000 ppm

Na 2,000 ppm

500/50 ppm

3 x 10" particles/Liter

Puin 3 of 4 filters; Fe on 2 of 4 filters. No Sr detected. Np and
Th on one filter that had highest Pu (47.1).

H, Headspace Gas Content: No analyses.

D&D 5/23101):

Corrosion: No visible corrosion.
Brine: Fairly clear liquid with no suspensions.




Boiiom solids: Dark muddy brown solids that had texture of sand. Part of
material was hard and a portion was soft.
Fe mesh: Fe mesh was embedded in dark, muddy looking sludge. Fe mesh
was coated with black thin coating. After washing, the coating
was black to gray.

Qverali Assessment:

Liter-scale test container No. 29 was a Pyrochemical salt waste in Brine A and
had ~870 psig CO, pressure placed on the headspace. The pcH started at 5.68 and
decreased with time (8/28/95 — 9/21/98) to 4.73. Pu increased with time to a peak of 8446
ppb. There were 3 filters that had Pu but it did not appear to correlate with SrSO4. The
total alpha activity increased from 360 nCi/ml on 9/2098 to 1822 on 6/20/01 during
which no rotation was conducted on the drum. The Fe mesh did not appear to be corroded
and had a black gray color. The particle concentration was mlatlvely high at this pcH at ~
3 x 10" particles/liter. This test showed that even with 870 psig of CO; in a acid
condition that actinides were not significantly solubilized.
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-ScalcContainer-# l )"-?Z Date: $ -272-2/

Videotape recorded? yes @ If yes, record ID# of tape

Dose rate reading of screen o 3 ﬂﬂ/‘,\

Lid and screen ?bse ons. (e.g, condition of screen, impaction, mym efc.)
Brovu (‘rrsf-r cu ? (’g { Streee ~ tmar Sire g77 Eof s ol
Sereon wos fora. A ﬁ?-‘- bbbk ,f..,,-; @roend .c-.n-/f-j f'rr( r gty flr?': Vo

Corrascon ”)r'“"f

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
suspensions or crystals. C/ear brive Mo oS,

(‘r)rs‘{éé‘ bove rfse(—hﬁv#u-f* ee 1 Jgfﬂl{f/’£{ L

;&"J on sTreen — we? f‘"(}é baf 20 4 o ﬁf

Ly Y p g{o[f o/‘é‘l‘?j Yo 5, /f! J‘ﬂ""‘ wEr
”gq)th of the, brine pool. 400 nd briag l_—

[ 3
A ‘
Hard.tmsofsohds a:mcbouomofmeoom %r@[hr""

f.o MM‘.‘?

mRAujcontact) reading of the brine in the I-liter bottles. ﬂ.suﬂ/hy

—
.
—t

13

Core sample tak

yes NA ‘r-Y;}?n()’ {rom Siole o Lrn i

Fe mesh container recovered? If ves, describe condition of ~
o brine and solid material surrounding the container for the mesh.
Limsis of Sead ) Appsirence

e

'  dande m:llj bwrn,
Dose rate reading of container holding the mesh (mR/hr contact) £ / . 02 MR. IU‘
. ) o
NMT11-WI-099,R0 STTP Liter Scole Container

Disassembly & Waste
Packaging

i
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Attachment 1, continued
page 2 of 2

Liter Scale Disassembly Observations Checklist
Liter-Scale Container#_L5-29  pate: 5-23-0)

Was the mesh container embedded?

no

After removing the mesh from the container, note:

percent dissolved __ 8-
amount of deposited material on the Fe mesh Qﬁ__wﬂﬂ&k (_*l-l-m @a“inﬁ)
color of the deposited material Saif + pepper + black.

thickness and hardness of the deposited material Mﬁus M
After cleaning the mesh wlth water, note the color and physical appearance of the mesh.

-laH wums:w
Oﬂlern;f:”:d‘fhdp sww(:'nj Sheu. Lo Pegq Lo yuen £

Waste container number for disposal of the D&D liter scale container 1LS-29.

Waste dispositioned \(\
according to NMT-7 instructions: S-D.JALW\ < (NMT-7} date _&\"[' ol

(NMT-7) date____

Liter Scale Container disassanbly/q& M/
complete: (C-AAC) ch * 3/ ’ /
’—%%””“""’ (STTP) date 5-23 -2/

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste '

Packaging
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Liter-Scale No. 30 (Pressurized)
Results of Observations

Test Characteristics:

Waste: Pyrochemical salts (DOR)
Total Waste Weight: 902 ¢
Initial Actinide Content: Pu 2.185 ug/g; Total Pu= 2010 g
Am 2.59 pg/g; Total Am = 2.38 mg
Brine: Castile brine (2:1 brine/solid ratio)
Additives: Fe Mesh; Th, U, Np, and Nd
60 Bar (870 psig) of CO; pressure

Soluble Actinide Historles: 8/28/95 — 6/20/01

Pu - Pu started at 2166 ppb and decreased to 1011 ppb. The total
alpha-activity remained about the same from 9/20/98
(68 nCi/ml) to 6/20/01 (70 nCi/ml).
Am - Am decreased from 20 ppb to 5.8 ppb during the test period.

U - U decreased from 5663 ppb (8/28/95) to 2787 pph (9/21/98).
Th - Th started at 35 ppb and decreased to 32.9 ppb at end of test.
Np - Np started at34.8 ppb and increased to 135 ppb during the test

period.
Nd - Nd started at 69 ppb and decreased to 6 ppb on 9/21/98.

Other Analyses (nominal):
Typical pcH Range: 59-66
Fe Concentrations: Achieved a high of 1967 ppm on 1/22/96 which decreased to
9.2 ppm on 9/21/98.
Other Analytes: Ca 30,000 ppm
K 4,000 ppm
Mg 20,000 ppm
Na 22,000 ppm
TIC/TOC: Coarse/Fine 700/80 ppm
Particle Concentration: 2 x 10" particles/Liter
Filter Paper-WDXRF: Pu in 3 of 3 filters; Fe in one filter. No Sr or Al detected. No
other actinides.
H; Headspace Gas Content: No analyses.

D&D Observations:

Corrosion: No visible corrosion noted on lid or screen.
Brine: Light gray to brown color with a consistency of oatmeal. Depth of
brine pool was about 3 inches.
Bottom solids: Very hard solid material with brown color.
Fe mesh: Fe mesh in holder was embedded in a hard brown solid. The
container had to be broken to retrieve the Fe mesh. The Fe mesh
had a dark black color and did not appear to be corroded,

R T N N P I SR
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however, the soluble Fe concentration was very high (1967 ppm)
carly in the test that rapidly decreased to 9.2 ppm near the end of
the test. The color of the unwashed deposits on the mesh were red,
yellow, and green.

Overall Assessment:
Liter-scale test container No. 30 was a Pyrochemical salt waste in Castile Brine
with a pcH range of 9.5 — 6.6 under a CO; pressure of 60 Bars (870 psig).

Pu started at 2166 ppb and decreased to 1011 ppb. All other actinides decreased in
concentration during the test except Np, which increased from 34.8 to 135 ppb. The total
particle concentration was relatively low (~2 x 10" particles/liter) which was surprising
because the brine had an oatmeal like texture. Pu colloids or microprecipitates were
found in all three of the filter papers analyzed but at relatively low levels. The Pu and
other additives did not achicve high concentrations relative to other Pyrochemical salt
tests.

L-33 Page 2
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‘ Attachment 1
| H;;"/( fressure
Liter Scale Disassembly Observations Ch

acklis
ny‘cci!ef‘? (;‘.sr/f, Jrﬂue }-E /‘7 ;ﬂ}mu /4/‘?&

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container # £.5 <30 Date: 5~30-0/

Videotape recorded? yes @ If yes, record ID# of tape /

Dose rate reading of scresn /7’?'/67 /l) Car)”65/1§"j /Joyl‘f

Lid and screen observations, (c.g. condition of screen, impaction, corrosion, etc.)
L1z, 10 goecd Como,Pogi, Aes . /m while g0y !
rexdue It [t Ur Y i P

ﬁei? ¢ € oA
oolo:!turb:dlty (muddy, cloudy, opaque, thick) of mam brmc pool. Note presence of

suspcns:o'/cxystals /7,,,_. ZPJ-/«”C /5 /j-/ﬂ" ’71'7 7o

.&J‘owﬂ x As G 7 oaﬁfc"t?} C)C?"_gr'e.—/ —
/! o
Depthofthcbnncpool 3 Dﬁ"ﬁff 7;/5 60’1 ves Se/ 3 — ——L}—'J

/ 0% -—?
Hardness of solids at the bottom of the container. ﬂ' < 777 /{ ara/

RAD (mR/hr contact) reading of the brine in the l-literbottles 6 Y d /€
P 7-5 ’“?/5 .9‘].-

f‘{ﬂ{ S . /
e sample taken? /:) browwisK color. AV—‘““Ja
"3 [z(/ f’f‘?ﬂ/c "/(,ﬁc, /c/ce: i s p YQAVNJ

& C Po"-’ (= - AT - -
Fe mesh coﬁlamcr recovered? If yes, describe condmon of 274 AR jms
( ? no  bring and solid materia] surrounding the container for the mesh. f ;
« o
é 2"‘“’"’ 2l A7 rc-/-,.hé ,4') A ""‘E)t

Dose rate readmg of container holding the mesh {mR/hr contact) / / A7 /e ‘/“4 <.
CoNXasmer

| o 9 e resd Ve
NMT!1-WI-099 R0 STYP Liter Scale Container . 1
Disassembly & Waste

Packaginpg
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Attachment 1, continned

page 2 of 2

Liter Scale Disassembly Observations Checklist

!
Liter-Scale Container # Af’}ﬁ) Date: 5’ Jo- 0

Loa 5 cerpe

Heh L sery. 7Ae mesK s Llack .

After removing the mesh from container, note:
percent dissolved

_ Was th%%sgx container embedded? V" J 2% 71/ e C D,‘_,Z;',,ac/‘ .;

amount of deposited material on the Fe mesh W
- T bk :
color of the deposited material A/ V%Ny g co /ar,s'd‘e) e e/ lons T8

thickness and hardness of the deposited material [7;‘ ﬂa/j /{"""/ Q{ 0.5,’?%
C,“/quv rosove a:// a? s 7

After cleaning the mesh with water, note the color and physjcal ap, of the mesh.

7%@ < o/or an H e /‘1:‘:5? /5 arX AA‘C/t/ A,ft
??L FCEAS5 7‘,5 /fq-ue /fc-/q/ L p ok*_y -

- r
&t}???m/s”ér é /’C’/f—c“ﬁ 09{ Jw/;}?"c C erart = /"?CY7‘:—')"-'E,V

¢85 a  Copre Staple .
Waste container number for disposal of the D&D liter scale container N

e

s 150 ry/:,— 057_" qfd;:{ﬁo—*é 1,/,_-‘.,,/ Fo Comla e
ﬁéﬁxsmﬂ instructions: -7 datéEo /0 /

Liter Scale Container disassembl "/ z

complete: m//(CLMC) datgig C} /G /

/)/L X W (STTP) date 570 -0y

T "4

NMT11-W'.099 Ro STTP Liter Scale Container ' 2
Disassembly & Waste
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Test Characteristics:

Waste:
Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 31
Results of Observations

Pyrochemical salt waste (O, Sparging)

1,320 ¢

Pu 612.5 pg/g; Total Pu=.809 g

Am 0.49 pg/g; Total Am = 0.647 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Bentonite — 120 g that was brine equilibrated

Soluble Actinide Histories:

Pu-
U-
Np-
Nd -

Other -

Began low <20 ppb for 2.5 years, then increased to 280 ppb for
last sample (3/99). .
Began at 3,700 ppb and continued to decrease throughout the
experiment, ending at a low of 500 ppb.

Began at 450 ppb then decreased to 120-200 ppb for the last 3
years of testing (9796 - 3/99).

Started at 71 ppb and slowly decreased to 6.4 ppb at end of
test.

Nd, Th, and Am were generally < 10 ppb during the test.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

87-90

Very low at < | ppm

Ca 1,300 ppm

K 50,000 ppm

Mg 30,000 ppm

Na 60,000 ppm

35/25 ppm

10° to 10" particles/Liter

There were 8 of 12 filters with Pu; 1 of 12 had Np; 4 of 12 had
Th. This was one of the only tests that showed Th and Np on
the filters.

Hz = ~ 33 vio; O3 ~ 0.80 vio, N,O - 0.5 v/o

D&D Observations (November 4, 1999): No data found.

Corrosion:
Brine:

Bottom solids:
Fe mesh:



Overall Assessment:

This pyrochemical salt waste test with benonite had a relatively low concentration
of Pu and other actinides. The brine equilibrated bentonite may have had a role in
maintaining low concentrations for Pu and all other actinides. Even though the Pu
concentration was generally low but began a trend up to 275 ppb, the overall
concentration was relatively low for pyrochemical salt waste. There were 8 of 12 filters
that had Pu colloids and 4 of 12 filters that had Th. The presence of Th in the test
container was rather unique for the STTP. Fe was found on 3 filters but at very low
levels. No Sr was found on the filter.




Disassembly Observations Checklist
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TestC istics:
Waste:

Total Waste Weight:
Initial Actinide Content:
Brine:

Additives:

Liter-Scale No. 32
Results of Observations

Pyrochemical salt waste (O Sparging)

1,320 g

Pu 3,105 pg/g; Total Pu=4.10g

Am 2.21 pg/g; Total Am =2.92 mg

Brine A (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Bentonite — 120 mg that was brine equilibrated

Soluble Actinide Histoties: (5/15/95 — 3/8/99)

Po-

Am -
uU-
Np-
Nd -

Th-

Started low <4 ppb, increased to 697 ppb after 16 months, then
slowly decreased to a low of 158 ppb, reached at the end of
sampling petiod.

Started low (<0.1 ppb) and leveled off at 1-2 ppb afier 16
months. _

Began at a high of 3,173 ppb, and decreased to a low of 381
ppb at end of testing period.

Started at 161 ppb and slowly decreased to 65 ppb at end of
testing period.

Started at 71 ppb and siowly decreased to 6.4 ppb at end of
test.

Started at 7.4 ppb and decreased to 1.3 ppb at end of testing

period.

Other Analyses {nominal):

Typical pcH Range:
Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Headspace Gas Content:

L-32

86-9.0

Very low at < 1 ppm for most of test with 1 result of 1 ppm and
another at 3 ppm.

Ca 750 ppm

K 50,000 ppm

Mg 30,000 ppm

Na 60,000 ppm

Pb Up to 6.6 ppm and decreasing to 1.1 ppm

30/30 ppm

10° to 10" particles/Liter

Pu at high leve! identified in 10 of 15 filter papers; Fe was
identified in S of 15 filters; Sr was identified in the filters with
highest Pu. S was in all filters.

H; =~ 44.6 vio; 0 =2.0 vio




D&D Observations (December 15, 1999):

Comrosion: Lid had 3 areas of comrosion at SS feedthroughs. Screen was
corroded with salt adhering to bottom.
Brine: Brine was fairly clear with some suspensions and had a pea soup
consistency and color near bottom.
Bottom solids: very hard cemented solid at bottom of test container.
Fe mesh: Was embedded under hardened solid and could not be located.

1 ment:

L5-32 was a test with Brine A at a pcH of 8.6 — 9.0 (same as L 31) with added
bentonite, a montmorillonite clay with colloidal silica. LS-32 had a relatively heavy
loading of Pu (4.10 g) but none of the actinides achieved a high level of solubility (Pu
max 697 ppb, Am max 2 ppb, U max 3173 ppb, Np 161 ppb, and <75 ppb for Th and Nd.
The concentration of Fe was very low (<1 ppm) but the color of the brine suspensions
may be from Fe. There was a significant cemented portion at the bottom of the test
container that totally covered the Fe mesh. The particle concentration was low
(10° to 10 particles/liter) and the colloid-sized particles contained Pu and some Fe.
There was evidence of corrosion in the SS feedthroughs on the lid of the container. The
bentonite was effective in maintaining a relatively low actinide concentration. The
headspace gas concentration of H, was ~45 v/o which is in agreement with the relatively
high concentration of Pu.

L-32



Liter-Scale D&D Process

Liter-Scale container # 32
Date of D&D: 12/1/99

Lid and screen observations/RAD reading (mR):
Lid had three rust spots/corrosion on underside.

Note condition of screen:
Screen was corroded- salt adhering at bottom.

Note color/turbidity (muddy- cloudy- opaque- thick) of main
brine pool/ presence of suspensions or crystals:
Brine was fairly clear- salt crystals around the edge- pea soup color.,

Depth of brine pocl/hardness of solids at bottom of container:
Brine in the container was fairly liquid. More sludge toward the bottom
of the container. Large salt particles on the bottom.

RAD (mR) reading after brine pumped to 1-liter bottles:
2 mR (gamma reading) — Filling up another bottle of brine- tube
became clogged, had to begin dipping liquid and sludge into the bottle.

After liquids separated from solids take RAD reading (mR):
2.5 mR - 3mR sludge only

Core sample may be taken at this point at PL discretion:
No core sample was taken- will obtain sample from the bottom ;
and sides of container.

N iy e

If Fe mesh container recovered note condition of brine/solid

material surrounding the container/RAD reading (mR):
3 mR (sludge) Fe mesh couldn’t be located.

e e AR R SRR e
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Was Fe mesh container embedded?
Yes, in the bottom where the mesh was, rock hard.

After removal of Fe mesh container remove screen/Note
condition, color, outward appearance of screen/RAD
reading mR):

After water wash/alcohol bath of Fe mesh screen note color,
physical appearance of screen:

Note: An RCT was not present, Kathy Garduno called Ron Chavez
who stated an RCT was not needed to witness the D&D process.




TestC ristics:
Waste:

Total Waste Weight:
Initial Actinide Content:
Brine:

Additives:

Liter-Scale No. 33
Results of Observations

Pyrochemical salts (O, Sparging)

1,320g

Pu 860 pg/g; Total Pu=1.14 g

Am 0.83 pg/g; Total Am=1.10 mg

Castile (2:1 brine/solid ratio)

Fe Mesh; Th, U, Np, and Nd

Bentonite — 120 g that was brine equilibrated

Soluble Actinide Histories:

Pu-
Np -

Other -

Began low <20 ppb for one year, then increased to 130-190
ppb for remainder of test

Began at 20-40 ppb for ~2 years, then decreased to 5 ppb for
remainder of test

Nd, Th, U, and Am were generally <5 ppb during the test

Other Analyses {(nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Conceniration:
Filter Paper-WDXREF:

9.5-9.8

<0.1 ppm

Ca 1,000 ppm

K 35,000 ppm

Mg 500 ppm

Na 100 ppm

10/30 ppm

10” to 10'° particles/Liter

Pu was detected as microprecipitates or colloids in 14 to 16 of
the filter papers. Pu was associated with Sr on only three filter
papers. Fe was associated with Pu on 6 filters. The Pu may be
associated with bentonite on the other filter papers.

H; Headspace Gas Content: H, =35 v/o; 0; =22 v/o

D&D Observations (1/30/01):
Corrosion: S8 fittings and feedthroughs were corroded rather severely; upper
ring on screen corroded and was weakened.

Brine: Milky whitc above screen with no evidence of floating
suspensions; there was ~1/2 inch of gray sludge in screen; milky
white brine below screen.

Bottom solids: No cemented or hardened solids at bottom of test container;
mostly there was about 2 inches of uncemented suspension of
pyrochemical salts and bentonite and perhaps crucible shards.
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Fe mesh: None of the Fe mesh appeared to dissolve; the wire strands have a
blackish color that is fairly thin. The cut ends of the Fe mesh
were still shiny. There was apparently little contact of the Fe with
the brine because the bentonite and salts packed the inside of the
Fe mesh holder.

Overall essment:

There appeared to be no corrosion of the Fe wire in the Castile Brine at pcH 9.5-
9.8. There was a black film or thin coating around the wire strands. The S$ fittings and
feedthroughs in the Ti metal lid were quite corroded in the headspace gas region. The Fe
was precipitated and did not remain soluble as evidenced by <0.1 ppm concentration in
the brine throughout the test. Overall, the bentonite appeared to be effective in
maintaining a very low concentration of all soluble actinides throughout the life of the
test.

Nd, Th, U, and Am were generally less than 5 ppb, and Np increased from 20 to
40 ppb initially, and then decreased to <5 ppb at the end of the test. Most of the waste
including actinides was available to the brine, but the actinide concentrations remained
very low and radiolysis was not effective in oxidizing Pu. The particle concentration was
relatively low indicating that there was an agglomeration of colloids and fine particles.
The comminution of the pyrochemical salts and crucibles could have had a significant
impact on the chemistry of this experiment. Bentonite, a Montmorillonite clay with
colloidal silica, could have had a role in preventing the cementation of the pyrochemical
salts in Castile Brine, but the major role may have been the low mg (500 ppm) because
there was significant cementation in L32 with Brine A and a mg content of ~ 30,000
ppm. The percentage of Pu solubilized in L33 was about 5x10%%. The Pu filtered as
microprecipitates or colloids were associated with Fe and Sr only at the larger
concentrations. The Pu may have been associated with the bentonite. The rather high
corrosion of the SS fittings and feedthroughs is interesting at a headspace gas
concentration of ~35 v/o.

L-33 Page 2
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Attachment I

Liter Scale Disassembly Observations Checklist %22 &,
2 5“'C

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container# £ 5" 3 2 Date: /- 70~/

Videotape recorded?  yes @? If yes, record ID# of tape -~

Doseratereadingofscrwn’%" 2.5”

lean SCT bscrvatmns [ condmon of impactio oorrosro efc.
q ﬁ}p (g fcrffr: paction, , etc.)

r' ' -fr & rus }bl ' flcﬂ i ws

wek Fo er T rt'd——o—'"‘( er 1 or degg

v F— oo o, 15_
ch'ﬂ V2 Ducpusfalios o SCrGe .

Note the color/turbidity (muddy, cloudy, apaque, tIuck) of mam brine pool. Note presence of

‘ ' _———
suspensions or crystals. i ky Brine. Ab floafies X —

———r

4,‘ [] T
5
1

}-‘,’ "j' rey Q/ud‘}‘z_ — :ﬁ?" M&kﬂk\kkv aAn>
Depth of the brine pool.

ar}ness of s ))11 lat the bottom of the container. 5 reve/
crueih

= anCeme yfof ,
RAD (mR/hr contact) reading of the brine in the 1-liter bottles.2 o ﬂ -~ R —
_Core sample taken?

yes

-, Femesh container recovered? If yes, describe condition of ~ £-09S%  se Jer ix /- o
E-
i

fafio-t, /
Ij}-mc an/d solid material surrounding the container for the mesh. f-;:':}?., jrt .,:.J, ,:;7 Frewe
2] (seelorction .

Dose rate reading of container holding the mesh (mR/hrcontact) ¢ 7.5 RA ~

NMT11-W!-099. R0 STTP Liter Scale Container } !

Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Litet‘-ScaleContainer# {f’ 32 Date: )- ;"' '~’(
Was the mesh container embedded?

vs &

After removing the mesh from the container, note:

percent dissolved (7%

amount of deposited material on the Femesh () — [ ~m

color of the deposited material if aey, i f i3 bleck.

tluclmessandhardnwsofﬁmdeposntedmatmal Fhinner fhe mesf kerdl »

.m'?ler.r{ ,; Ifcr‘{
After clean: 5 the mesh with water, note the co }or and physical appearance of the mesh.

Uncorr wal@s T i Fousfa roer.
S"IIN g t{f P da’f.
Other notes

Waste container number for disposal of the D&D liter scale container S 7072 .

Waste dispositioned }
according to NMT-7 instructio:

/Z‘”’% NMT-7) date 255 45 >/
(NMT-7) date

2z %2 (C-AAC) date /- 30 -0/
A w%/ Aé'm—ﬂa._(sm) date /36 -2(

J

NMTI1-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Packaging

Liter Scale Container disassembly-
complete:




Test Characteristics:

Waste:
Total Waste Weight:
Initial Actinide Content:

Brine;
Additives:

Liter-Scale No. 34
Results of Observations

Pyrochemical salts (Direct oxide reduction)
880¢g

Pu 2325 pg/g; Total Pu=2.05¢g

Am 3.06 ug/g, Total Am =2.69 mg

Brine A (3:1 Brine/Solid ratio)

Fe Mesh; Nd, Th, U, Np, chelators, Ca(OH),
Acetamide = 100 ppm

Sodium Acetate = 139 ppm

Asorbic Acid = 101 ppm

Trisodium Citrate Dihydrate = 154 ppm
Oxalic Acid Dihydrate = 143 ppm;
Ammonium Thiocyanate = 148 ppm

Soluble Actinide Histories: (5/15/95 ~ 3/8/99)

Pu -
U-
Th-

Np -

Nd -

Started at 5.9 ppb and increased to 33 ppb after one year and
varied from 10 to 50 ppb for the remainder of the test.

Started at a peak of 776 ppb and has slowly decreased to a final
concentration of 74 ppb.

Varied between 4.2 and 38.9 ppb during the test period until a
final concentration of 11.1 ppb.

Started at 187 ppb and varied between 150 to 254 for the entire
test period to a final concentration of 152 ppb. The trend
seemed to decrease in concentration very slowly.

Generally < 2 ppb throughout the test.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

86-940

Generally < 2 ppm for the entire test.
Ca 9,000 ppm

K 45,000 ppm

Mg 24,000

Na 65,000 ppm

Pb 0.1 to 6 ppm

10/80 ppm

10° to 10" particles/Liter
Essentially all filters contained Pu. No filters had Fe. No filter
had Sr.

H; Headspace Gas Content: H, =286 v/o; Oz = 0.66 v/o; N3 = 2.2 v/o; N,O = 1.1 vio
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D&D Observations (03/26/01).
Corrosion: Sample port — Blue and brown colored corrosion spots at SS
feedthroughs.

Screen: Corrosion observed on o-ring around the top of the screen. Full of
white solids. Salts in screen about 1/8-inch thick crystals. Very
difficult to remove.

Brine: Colorless with suspensions; 1 liter removed.
Bottom solids: About 8 inches of solids of oatmeal consistency on top and very
hard on the bottom. The solids totalty encompassed the Fe mesh.
Fe mesh: Could not remove the Fe mesh from the bottom solids which were

very hard.
Overall As: :

LS-34 was part of the test set of LS-34 (0S), LS-35 (DOR) and LS-36 (DOR).
Chelators and Ca(OH), was added to cach test. LS-34 was a Brine A experiment with a
Pu loading of 2.05 g in a 3:1 brine to solid ratio test. Chelators and Ca(OH); were added
to this test but not much solubilization of actinides took place as Pu was generally <30
ppb at the pcH range of 8.6-9.0. There was <2 ppm of Fe solubilization at any time
during this test. LS-34 had historically been difficult to sample because the screen was
loaded with crystals and particulate. Essentiatly all (11 of 13) filters contained Pu but no
Fe or Sr was identified on any filter paper. There was corrosion on the SS penetrations on
the Ti lid and the SS o-ring. The screen showed evidence of corrosion. The corrosion
found on the lid and screen o-ring did not result in much soluble Fe or precipitated Fe.
Overall, the actinides added to this Brine A test in the presence of chelators did not result
in much solubilization. This is in sharp contrast to the drum-scale tests and LS-36 with
added chelators which showed much solubilization.

L-36 Page 2
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Obsezver fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste managemmt personnel may sign this form.

the})-Scalc Contmnet# A 5 ’; 'f Date: j -2/- 0/ ,_‘,/4

ch)-c C‘n/_/f'ﬁlt‘f/ - "[/_ v qz.t?’ /
Videbtape recorded?  yes (57 If yes, record ID# of tape
.,,,5, : ;-.-.7’:0“’

ey s¢ rate reading of screen q‘lﬂ

Lid and screen gbservations. (e.g. condition of screen, impaction, corrosion, etc.) .
\r/ Corra. r’j Gre. ‘ﬂj /ﬂt’N't‘V‘)"QVM’M s ‘/"‘-"tu\ /.:u-' ."Q_lhé_
hh‘_w-;é’-’;:;',c,v L T (,q.r/ e AL

- : - bla rov els e Foo .
A “CNote{b'é o’ﬁlorlturbﬁity (m
74 suspcnsmnsomrystals !
[ 24

'-if;r 7 \Y "J r(rf.u,f-e- e
N N ol I AN IV',
“a

Depth of the bn

rev € 48

?er r'SGM ecceps for f/c: /-?Vf/.ﬂ%ﬂ'-*
J,(c Vvesse /-

Hardness of solids at the bottom of the container.

(94“?‘ ﬂf’f/ Cc”’/ﬁ/';"‘c/v’ 5; /5 o A‘,'/f,-q (;Tf'
Ef “Vamer are Jer

mehrcontact) reading g;'thé[ brme inthe I-liter bottles. V(). “? 1/Q
/ /ff/ ’1 Cnr pr"’t 1‘("%} 8&7-’

LA

,r« 4.9‘/

.,f-.d .é/-—‘l’"“ (/t .A/da“" Corrasi,,

ﬁ’:‘g‘b V mroch Sree
’lf Jh"‘"f [} 5(/{ 15 u.é/cr ess

Core sample taken?

Fe mesh container recovered? If yes, describe condition of -
yes @ brigje and solid material surrounding the container for the mesh. a
k_ ' ,i / ’ff C Mg ._, J_-p{'((f“-';" '-;7—:’ ];_'{t.
Fatl g & Syt 7, ¢ g e ’
Dose rate readmg of &némcr lﬁldmgrtﬁc mesh '(mllﬁ Ae s
7
NMT11.wi -099,RO STTP Liter Scale Container

Disassembly & Waste
Packaging




Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container # £ 2~ 7% pate: 2= 2/-0/

Was the mesh container embedded?

(=m0

~~After removing the mesh from the container, note:
\p\erca-di fved
amount of deposited m
-"/‘
color of the deposited material

e
/uﬁe:ai-?es and hardness of the deposited mtek

*  After cleaning the mesh with walter, note the color and physical appearance of the mesh.

7///(7), -

Other notes

Waste container number for disposal of the D&D liter scale container

-

Waste dispositioned %/, 3
according to NMT-7 instructions: M (NMT-7) date/2// 0/

= (NMT-7) date

7 o= {(C-AAC) d“ééy/ %
".’j b # ? ',:
{ =f_/“ L—L—j’f (STTP) da:c,?ﬁ‘é’/ 23%

L4 . v

Liter Scale Container disassembly -
complete:

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Pwd:agz‘ng




Test Charactetistics:
Waste:

Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 35
Resuits of Observations

Pyrochemical salts (Direct oxide reduction)
880g

Pu 510 ug/g; Total Pu=0.449 g

Am 0.79 pgfg; Total Am =0.07 mg

Brine A (3:1 Brine/Solid retio)

Fe Mesh; Nd, Th, U, Np, chelators, Ca(OH),
Acetamide = 100 ppm

Sodium Acetate = 139 ppm

Asorbic Acid = 101 ppm

Trisodium Citrate Dihydrate = 154 ppm
Oxalic Acid Dihydrate = 143 ppm;
Ammonium Thiocyanate = 148 ppm

Calcium Hydroxide =96.2 g

Soluble Actinide Histories: (5/15/95 - 3/8/99)

Pu -

Am -

Nd -

Began at 930 ppb and increased to a high of 1458 ppb after six
months and very slowly tailed of to a final 86 ppb at the end of
the test. Chelators in Brine A and pyrochemical salts had a
small influence in solubilizing Pu. _
Followed the same trend as Pu. Started at 233 ppb and
increased to 423 ppb and then slowly decreased to 53 ppb at
the end of the test period.

Started at 271 ppb and increased to 575 ppb after six months
and then slowly decreased to 62 ppb at the end of the test
period. Th was minimally solubilized by chelators in Brine A
atpcH82-83.

Started at 436 ppb and peaked at 2308 ppb afier about six
months and very slowly decreased to 1260 ppb ai the end of the
test period.

Followed the same trend as Pu but at a much lower level.
Started at 9.7 ppb and pesked at 18.6 ppb and slowly decreased
to < 1 ppb at the end of the test period.

Generally < 5 ppb throughout the test. No trend was observed.

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

82-83

Generally < | ppm with nine results between 1 and 3 ppb.
Ca 86,000 ppm

K 28,000 ppm

Mg 23,000

Na 20,000 ppm




TIC/TOC: 15/60 ppm

Particle Concentration: 10 to 10" particles/Liter

Filter Paper-WDXRF: Only 2 filters (5 micron sized) had just detectable Pu. There
was no Fe on any of the filters. There was essentially no Sr (3
each) on the filters. Apparently, the chelators complexed the Pu
and Fe in this test whereas L.S-34 and LS-36 had significant Pu
on most filter papers. Essentially none of the filters from
LS-34, 35, and 36 had Fe.

H; Headspace Gas Content:  H, = 20.9 v/o; O; = 0.07 vio; No = 1.7 vio

D&D Observations (03/13/01):
Corrosion:  Sample port - Blue-biack coloration/corrosion
Level Probe - Blue-black coloration/corrosion with large white
crystals
Gauge port - No coloration/corrosion
Screen - Blue around outer o-ring
Brine: Color is murky beige with the consistency of catmeal. We were

only able to retrieve about 200 mi of thick solution.

Bottom solids: There was a lot of solids and sludge to within 3 inches of the top
of the screen. The solids were voluminous and totally covered the
Fe mesh but were not cemented.

Fe mesh: The inside of the plastic holder was full of solids and salts and
comminuted pyrochemical salts. The material around the Fe mesh
was a greenish-blue paste. There were blue colored salts in the
holder. The Fe mesh did not seem corroded and was coated with a
blue-black colored coating.

Overali Assessment:

LS-35 was a Brine A test as part of a set of LS-34 (OS), LS-35 (DOR) and LS-36
{DOR) with added chelators and Ca(OH);. The pcH range of 8.2 to 8.3 was the least
basic of this set (LS-34 8.7-8.9 and L.S-36 11.0-11.4). Although, 1.S-34 had a cemented
portion that covered the Fe mesh and LS-36 had ~ %-inch of a cemented solid block, LS-
35 had voluminous solids that was not cemented. LS-35 was unique in the greenish-blue
coloration/corrosion on the three SS feedthroughs and the metal o-ring around the screen.
There was little solution (~200 ml) retricvable from the main brine pool. There was a
greenish-black color around the Fe mesh. The Fe mesh did not appear to be corroded but
the vivid green-black color around the mesh attested to the solubilization of the Fe
strands.

There was minimat Pu solubility in LS-35 and the added chelators did not
solubilize much Fe or other actinides. This is in stark contrast to the drum-scale tests,
which showed much solubilization of all actinides. There was minimal solubilization of
Fe (1-3 ppm) and only 2 filters showed a low level of Pu. The H; in the headspace was ~
21 % and CO; was not detectable from the added chelators that resulted in a rather low
TOC of 60 ppm.
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste managcment personnel may sign this form.

Liter-Scale Container # £5-35  Date: 37/ 7-0/ /
Videotape recorded?  yes @ If yes, record ID# of tape

Dose rate reading of screen &, 2’?’£ 7/f/ 0/4(» ?"‘"f‘v/ 79"

S T o cpin o o o),y g
q;uq,é‘lﬂ /azrb pﬂrvt’ ﬁpCfﬂVz S-C't'ﬁ )L Ac' f‘qu/

Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of

suspcns:onsorcrystals
C/u- oP’ 114 rar ZI‘IHG /),;//5 2 MV"/"L/ A‘?ye ‘V/P%

» e rF s le s
ge:ﬂff hcbmécg;?l il \‘hj/
Se/ts «re a /a.,—,,.., Ao ﬂf’V( sall >

P -

y)‘ac Crtr

Hardness of solids at the bott, of the container. Zu
ﬁ /6 ‘f‘ )’o/;ﬂf;n e u«.‘.’ffe/, Téq/ //{‘f-\ % Uo'lﬁr

%q;mum{m%féﬁ‘ffof&mt{mﬂ-mamﬁ. O/ )[f/
D. v €r € /e Fo /o;,// oulf 200 m/s .

Core le taken?
®, Loy gl Al
Fe mesh container recovered? If yes, describe condition of =
oo brine and solid material mrmundmgﬁieoo:m:?-for '
‘f’t’q ‘_27& A};«c q// A Proan ,?K Covpltf.vve)‘._
Dose rate reading o?nmncr holding the mesh (mRJhroomact) 0.2 A )€

User Aw Gegple  Jo w?‘/7

/ /’qﬁlf;c/c 5/!‘: o/)‘/e -;’4- 7’“5 4.,.“”0/
II-WI-099 RO STTP Liter Scale Container -

}4——‘
Disassembly & Waste Ferecns
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,U‘o’)" 9?‘A’L& L /. eckesing
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Attachment 1, continued (Helits > 2)
Bluce/Plack (brror;‘an) page 2 of 2

Seophey A7 Liter Scale Disassembly Observations Checklist

Liter-Scale conmﬁz £5-35 e 3130/

@ mv.lasthemwhco myer?n;e:ded; - f\C'fﬂ/"V -~ . 3/7/6
‘I (‘o~7¢c 74/5;4; Ji,’f-
Aﬁerremongthemeshﬁ'omthe

percent dissolved AZ j kgc.

amount of deposited material on the Fe mesh éﬁg fg[/u; /4/!7[@ 2 0{%'—

color of the deposited material j/ 4y &

tluclmess and hardness of the depos:ted material [ 2':0_ / aAfsﬂ

f" h‘Vs < o W S {aq Y]
After cleaning the mesh with water, note the color phys:cal appearance of the mesh.

Blic- plact 4 854/ sV,

%l:jl-l-o?fz4‘roék C.55'€ é_zce:ft‘ﬁl"z /’er?{e @ rovat
1 Screen ro) a/ ac-J?l— Vo Femoveo

Waste container number for disposal of the D&D liter scale container

Waste dispositioned 1

according to NMT-7 instructions: S;!“*LV W’*r (NMT-7) date 3 lq b'
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1 NMT1§- -WI-099 RO STTP Liter Scalr Container [/;,y: 5/’ 1.14/ )’/C 2 O C
Disassembly & Waste /
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Test Characteristics:

Waste:
Total Waste Weight:
Initial Actinide Content:

Brine:
Additives:

Liter-Scale No. 36
Results of Observations

Pyrochemical salts (Direct oxide reduction)

880g

Pu 12,575 pg/g; Total Pu=11.07g

Am 5.61 ug/g; Total Am = 4.94.mg

Castile (3:1 Brine/Solid ratio)

Fe Mesh; Nd, Th, U, Np

Chelators: Acetnide = 100 ppm; sodium acetate = 139 ppm;
asorbic acid = 101 ppm,; trisodium citrate dihydrate = 154 ppm;
oxalic acid dihydrate = 143 ppm;

ammonium thiocyanate = 148 ppm

Calcium hydroxide

Soluble Actinide Histories: (5/15/95 - 3/8/99)

Pu-
{ U-
{ Th -
| Np -
Am -

| -

: Typical pcH Range:
; Fe Concentrations:

Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

Began very high 20,000 ppb and continued decreasing until a
low of 700 ppb was reached in January 1999. Final Pu
concentration was 1439 ppb.

Began at a high of 300 ppb, decreased to < 5 ppb by 3/8/99.
Began at a high of 6,000 ppb, decreasing to final concentration
of 53 ppb on 3/8/99.

Began at 670 ppb and continued decreasing to a final
concentration of 17 ppb on 3/8/99.

Started at a high of 75-90 ppb, and decreased to a final
concentration of 6.7 ppb on 3/8/99.

Started at a high around 15-20 ppb, decreasing to a low of 1-3
ppb on 3/8/99.

Other Analyses (nominal):

11.0-114

Ranged from 50 ppm to 100 ppm during most of the test and
ended up at 17 ppm.

Ca 66,000 ppm

K 5,500 ppm

Mg less than undetectable

Na 57,000 ppm

10/8% ppm

10" to 10" particles/Liter

All 16 filters had relatively high Pu; one filter which had the
highest Pu (315) also had Np and Th; Fe was not found on
most filter papers and only two had Fe. Fourteen filters had Sr
and § and correlated to high Pu. Fe did not correlate to Pu at
this pcH.
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H; Headspace Gas Content:  H; = 70 v/o; Oy = 15 v/o (the highest in the STTP),
N1 =(.2
The high O, was due to radiolysis rather than air in leakage.

D&D Observations (11/29/00):

Corrosion: Sample port was nearly plugged with corrosion products. There
was considerable corrosion on and around alt 8S feedthroughs.
Brine: Brine was a greenish-gray liquid that was thickened near th
bottom of the test container with suspended material. '
Bottom solids: There was 3 or 4 inches of loose solids that were gray in color and
appeared as gravel. Below this muck was about 5™ of cemented
solids that nearly encompassed the wire mesh.

Femesh: The plastic holder that contained the mesh was embedded in abont
%" of cemented solid. Only one half of the mesh could be
removed from the plastic holder. The Fe mesh appeared to not be
corroded and covered with white deposits that upon washing
revealed a hard black coating.

Overall Assessment:

LS 36 was a Castile Brine test with a relatively basic pcH (11.0 ~ 1 1.4) that had
added chelators. The effect of the chelators was much more pronounced in LS 36 for all
actinides and especially Pu and Am at the basic pcH. This pcH was effective at
precipitating mg and perhaps some Ca. This test had the greatest mass of Pu in the STTP.
The colloidal particle concentration for this test was rather high (10'® to a maximum of
10" particles per liter) and was identified in both the 5 micron filters and the centriprep
or < 10 nm filters. The concentration of Pu and Am was high for most of the test period
but decreased with time. The chealators were effective in maintaining a high Fe
concentration most of the test period. It was surprising that there was so few (two each)
filters that had Fe. All filters contained Pu to high levels and the Pu correlated with Sr
and S. The Pu could have been entrained with StSO, at this pcH and not with Fe. The Fe
concentration throughout the test should have maintained a reducing environment unless
the Fe was oxidized and precipitated as Fe(OH); which has a much lower Ksp than
Fe(OH). The SS feedthroughs were severely corroded in the headspace which had an O,
content of ~ 15 v/o, highest in the STTP. However, the Fe mesh did not appear to be
corroded with a black coating on the surface of the Fe wire strands.

There was a cemented solid block about % - inch thick at the bottom of the test
container that embedded about half the plastic Fe mesh holder. This was rather surprising
because the soluble mg content was less than detectable for the entire test period. The
cemented solid could have been immediately formed by the available but limited mg
content at the beginning of the test to form a sorel cement solid.

Overall, this was an experiment with many variables that only begins to make
sense in the context of all the other experiments. Pu and Am are certainly solubitized by
the chelators but other factors tend to reduce the soluble concentration over a long time
period. The pcHof 11.0-11.4 certainly had a strong influence on the chemistry of this
test. The Ca should have been higher because of the addition of 96 g Ca(OH); to this test.

L-36 : Page 2
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Attachment 1

Liter Scale Disassembly Observations Checkilist

The STTP Observer fills cut and signs this form. The C-AAC operator signs this form, NMT-7
waste managmnent personne! may sign this form.

OPZ O Shert
Liter-Scale Container # 56 Date: /f-27-02 e & <

Videotape recorded?  yes @ If yes, record ID# of tape

Dose rate reading of screen &7 ~K/lr B7

Lid and screen obser}?tmns (¢.2. condition of screen, impaction, oorrosmn, ete.)
5?" & Pcil s lfc’f-\f' A - J-fuj-e Ferd mrore

- Jr
')’f'l - HMuch rusf s COrres et .o ‘t"l‘" k “Q‘
Serden ‘chok ‘/ r w‘?w,—- = fee puddf, v e J(‘:‘E beo o n- Fh .Se'ﬂed o
5 < A K '0 Ao (,, :\".f)
Note the color/turbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of
suspens:ons or crystals. _

b-fd'e-“a4 - iy f"dé'fof‘{'é’t -1 ‘{"3

) Depth of the brine pool, | /s fer -

Hardness of solids at the bottom of the container. Sorf st 4

¥

RAD (mR/hr contact) reading of the brine in the I-liter bottles.

£ 2 é

Core sample taken?
& ™

Fe mesh container recovered? If yes, describe condition of Neck corfeiner wus f“"f’" foZ.
@ ne  brine and solid mated

al sumundlng lhcconumerforthemﬁh."' j‘lru’(f ,-qfc'ru/ T be ’!1*5‘4
fdl'fﬂ'(fﬁ/ I-'A'e('ryﬂ(e[ tr'f’ ’?# @'5- f/" f«'!."('#} c"F -t (ay” ‘s e T 4 ’["""f&"{? j.;

Dose rate reading of container holding the mesh (mR/Mhr contact) Jfir [ meascrel
51’7‘0;:« ro fd‘ = /. 5 /QA/

j

NMT11-WI1-099,R0

STTP Liter Scale Container
Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container # 38 Date: /-2 ¥-2 ©

Was the mesh container embedded?

(Dm0 iy

After removing the mesh from the container, note:

percent dissolved _ (D

g~ SCHe .
amount of deposited material on the Fe mesh 0 34«. o / S fb "/ ?,(‘ /" e

T

color of the deposited material (et - { @

thickness and hardness of the deposited material /7= 3 [celes F )

Afier cleaning the mesh with Wwater, note the color and physical appearance of the mesh.
- Bkc_é - e (‘ﬂf‘f'&‘&t’ (JQ’(JJ'( ) f@‘l‘é-tr‘;

CatE o 5w --‘J)

(gft‘[}?'rdngﬁréf'-w Fes?. 10 st Boing Bbed tu ('"/’ff'“"'”m" R ey

L3
it f:;nferf {}r‘ f_‘fo frlow Fa Mt ]
J‘-! pb;i’;: !r M:)’ l-r-ef; Py FI S ""”"3:‘(‘1 Af""'ﬂ"‘">

Waste container number for disposal of the D&D liter scale container 5708 7 .

Waste dispositioned
according to NMT-7 instructio (NMT-7) date // [ 22/
/

(NMT-7) date ____

Liter Scale Container disassemb] - -
co:l;lc::: rainer disassembly / ji @_LL,\ (C-AACY date ﬂb@‘/éo
@W

(STTP) date /-39-<°

NMTI-WI-099, RO STTP Liter Scale Container 2
Disassembly & Waste
Packaging
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' STTP Liter Scale Container D & D Procedure NMT11-W1.035, RO
July 1999 Page 5 of 5

Step Action Clheck
14 | Remove septum holder assembly and replace with

suitable plug. Monitor for contamination and clean if

required.

I5 | Remove annular space purge fitting and cap or plug as

required. Monitor and clean if required.

16 | Remove thermocouple.

17 | Place lab jack under test container clamp,

18 | Loosen and remove test container clamp.

19 | Monitor for loose contamination and clean as required.

20 | Place test container in plastic bag, tape shut and mark

appropriately. Monitor outside of bag for contamination.

i If any is found, double bag and check again as above,

ﬁ 21 | Placc bagged test container in an insulated transport

confainer in the upright position.

i 22 | After standard RCT check and release, transport

] container to wing S.

23 | Tum over test container to appropriate NMT-1 personnel.

Record the following: 4 e

Date: 2+~ i-25vo

i . Liter Scale Confainer #: /5 7 &
Time Taken Off Line: - 207 o

; Individuals Involved: &£ Sends erc /

] DR Yecrcrns

it 5k ik, AR



Liter-Scaie No. 37
Results of Observations

Test Characteristics:

Waste: Pyrochemical salts (Direct oxide reduction)
Total Waste Weight: 1320¢g
Initial Actinide Content: Pu 3,295pg/g: Total Pu=4.35g
Am 0.83 ug/g; Total Am = 1.1 mg
Brine: Brine A (2:1 Brine/Solid ratio)
Additives: No Fe mesh added; no Nd added; 75 mg of Am-241 added as
soluble sait, equivalent to ~ 37,000 ppb

Soluble Actinide Historles: (5/15/95 — 3/15/99)

Pu- Began low, 45 ppb, decreasing to a low of 20 ppb by
September 1996 through February 1997, then increased to a
high of 380 ppb by January 1999.
Other - Nd, Th, Np, U, and Am were <5 ppb during the experiment
and showed no signs of a tread.

Other Analyses (nominal):
Typical pcH Range: 7.6-8.3
Fe Concentrations: < 10 ppm for part of the test and < 2 ppm for most of the test
period.
Other Analytes: Ca 150,000 ppm
K 30,000 ppm
Mg 27,000 ppm
Na 7,000 ppm
TIC/TOC: 15/25 ppm
Particle Concentration: 10’ to 10" particles/Liter
Filter Paper-WDXRF: Low levels of Pu found in last 8 filters; low levels of Fe
identified in 6 of 8 filters; Sr and S identified on all high Pu
filters.

H; Headspace Gas Content: H; = ~ 50 v/o; O; = ~ 4.7 vio

D&D Observations (12/06/00):

Corrosion: SS fittings and feedthroughs were corroded; levet probe feli off
but was shiny. Black scale could have prevented sampling
through sample port. There was much salt on the lid. Greenish
colored gel around o-ring.

Brine: Clear with tan-colored fines; many crystals throughout.
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Bottom solids: Compacted silt/clay at bottom that yielded to a screwdriver.
Compacted solids were at an angle from ~ 1 to 4 inches at a slant.
Fe mesh: No Fe mesh.

Overall Assessment:

LS-37 was a DOR pyrochemical salt test in Brine A at pcH 7.6 — 8.3 and had 75
mg (37,000 ppb) of Am-241 added as a soluble salt. There was no Fe mesh added to this
test but there was a persistent low level of Fe (< 2 ppm) throughout the test period. Pu
was stable in the range of 20-40 ppb until 3/9/98 and increased to 200-400 ppb the last 5
or 6 samples. All other actinides including Am-241 were generally < 2 ppb. The Am-241
added as & soluble salt precipitated immediately and settled out at the bottom of the test
container. There was a relatively low concentration of colloids or microprecipitates
(10° to 10'®) and on the last 8 filters showed Pu. The Pu appeared to be associated with Sr
rather than Fe. The greenish gel near the upper o-ring of the screen attests to the presence
of Fe(Cl); and may have been the source of Fe during the test. The stainless steel
feedthroughs in the headspace showed signs of corrosion. The headspace gas was ~ 50
v/o with O, at about 4.7 v/o.

L-37 Page 2
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Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container # __3_7 Date: /26602 30°C ofsh
(FZ
Videotape recorded? vyes If yes, record ID# of tape &z .

Dose rate reading of screen 7. 7~ R/K

Lo . . ) e « . "

2.4 ¢ Lid and screen observations. (e.g. condition of screen, impaction, corrosion, eic.)
| L f prek - fﬂ’(‘gf'r"/ of Pruef* f'lgzl;'&n/ P o f arivas Fie :fﬂ//ef""’l’” :

Lewel pocke . .~ Breck sealt woilf hevet Prevefol swwip Lo PR AP A
Fe’.ﬁi—-ﬂ'-l‘__o{‘l L o Ll ]“ e s ] 7 é""‘!e--':*gequ I'.f"'FJ
e = Avvin S eTed ol T (ark ey o may {rrt{‘*’;') FEEC 87 g
sefle o phee Note the color/turbidity (muddy, cloudy, opaque, thick) of main brire )?001. Note presence of )
shitl suspensions or crystals. /247 e/ Ten fites ek oMo ooF - swreen heleh mafeciel 9ol
te s';'a"‘g"ﬂ.- L fﬁ.:f )g-.-i...u’ (ke Croomsd "'I{t-“ f'.. f - ?'fol"-'ﬁz b Fille P G"ée.,
- SEF Fhe oty of Cwhic (ffcﬂf‘) dort (rtrr}(tfr, wqfd/{c(r-c/ it F Solf £ sur toce 4«4‘/,-::'5
‘c’m.‘.v‘;.f f&""d o fe J& & T fF(QIl.!‘fff’fé/‘ ~ f iy -

" =T rrel sz t.'&‘r(.
Depth of the brine pool. 7 A1oy white ate O ﬁ*’*’[;‘j'
! /’&' / ".}é"f boine receiresd —f

I e
Hafgﬂﬁf 05 solids at the bottom,of the container. C4-pr fut sift bl of fhe T 2%
(3 wsfy af horde . ’- g
h"f’;_ i r(:r:; } r'f’;n:h 2T Hppllacss J,gm:,.—,, ke f"'"f"{ £

RAD (mR/hr contact) reading of the brine in the I-liter bottles. O. (&

Core sample taken? Mo yQ |
yes

N A Fe mesh container recovered? If yes, describe condition of -~
yes no  brine and solid material surrounding the container for the mesh.

Dose rate reading of container holding the mesh (mR/hr contact) AJ /T'
NMTI1-WI-099 R0 STTP Liter Scale Container i
Disassembly & Waste
Packaging
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Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container# __ " 7 _ Date: 2 .0 00 A
@5 *,?/lp
. ey

as the mesh container embedded?
A

A

O(h; notes

Waste container number for disposat of the D&D liter scale container 5 7 0‘5’?

Waste dispositioned {
according to NMT-7 insuucﬁn/n.@ "";,7’ (NMT-7) date/%é/é@

(NMT-7) date

Liter Scale Container disassembl -
c;mplete: o ¢ TIQ M (C-AAC) datel ﬁ[é/c’ Q

"'M(/‘W— (STTP) date /2 v 2

NMT11-WI-099,R0 STTP Liter Scale Container 2
Disassembly & Waste
Paahgiug

3




STTP Liker Scale Container D & D Procedure

NMT1 1-WI-035, RO

' July 1999 PageSafs
l Step Action Check
l 14 | Remove septum holder assembly and replace with
suitable plug. Monitor for contamination and clean if
required.
15 Removeannularqucepu:geﬁtungmdeaporplugas
required. Monitor and clean if required.
16 | Remove thermocouple.
17 | Place Isb jack under test container clamp.
18 | Loosen and remove test container clamp.
19 | Monitor for loose contsmination and clean as required.
20 Place test container in plastic bag, tape shut and mark
appropriately. Monitor outside of bag for contamination.
If any is found, double bag and check again as above,
21 Placebaggodtestoontunennmmsulatedu'ansport
container in the upright position.
| 22 | After standard RCT check and release, transport
container to wing S.
Turn over test container {o appropriate NM1-1 personnel.

l 23

Record the following:

| Date: 42- 0+-07 _
] Liter Scale Containec# 3 7
Time Taken Off Line: /5 20

Individuals Involved: walt Sk =lowsl L v /‘”""'”5'




Liter-Scale No. 38
Results of Observations

Yest Characteristics:
Waste: Pyrochemical salis (O, Sparging)
Total Waste Weight: 1320¢g
Initial Actinide Content: Pu 2045 pg/g; Total Pu=2.736 g
Am 5.55 pg/g; Total Am 7.43 mg
Brine: Brine A (2:1 Brine/Solid ratio)
Additives: 75 mg of Am-241 as a soluble equivalent to 37,000 ppb
assuming 2000 ml; no Fe mesh added; no Nd added.

Soluble Actinide Histories: 5/95 —~ 3/99
Pu- Was low, vacillating during the time of testing from 3-20 ppb
with an average of about 10 ppb.

Suww Nwn MR R

Am - Was < | ppb for the entire test which is surprising because 75
mg of solublc 2" Am was added to this test container,

Other — Th, Np, U, and Am remained < 4 ppb during the test; Nd was
not added.

Other Analyses (Nominal)
Typical pcH Range:7.5 8.1

Fe Concentration: < 1.0 ppm

Other Analytes: Ca 76,000 ppm
K 40,000 ppm

J Mg 30,000 ppm
! Na 24,000 ppm

TIC/TOC: 15/35 ppm
Particle Concentration: 10°to 10" particles/L
: Filter Paper~-WDXRF: There was no Pu, Fe, or Sr found on filter papers.
H; Headspace Gas Content: 51.3 v/o Hy. 0, = 8.7 vio

D&D Observations {2/6/01):
Corrosion: 8§ fittings and feedthroughs had light colored crystals on
surfaces. Crystals also on level probe.
Brine: Brine is color of tea or light coffee.
Bottom Solids: Approximately % inch of yellowish-brown fines on top of
very hard or cemented mass.
Fe Mcsh:  No Fe mesh was added to this test container.
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Overall Assessment:
LS38 was a pyrochemical salt test in Brine A. There was added **' Am (75 mg)

which precipitated immediately in the brine pcH 7.5 ~ 8.1. There was no soluble Fe over
1 ppm in the entire period of the test (5/95 — 3/99). Neodymium and Fe mesh were not
added to the test. Thorium, uranium, and Np were all essentially < 1 ppb for the entire
test. There was no Pu detected on the filter papers (5 p, 1 p, and < 10 nm), nor Fe or Sr.
The precipitated Pu and Am were present as precipitates on top of a cemented solid at the
bottom or was incorporated into the solid mass. It may be that the Pu and Am once
precipitated was incorporated into the cemented mass which would have depleted the
available inventory of 2.74 g of Pu and 7.43 mg of *'Am. The 75 mg of > Am added to
the 7.43 mg already present in the waste gave a total available mass of 82.43 mg of
*!'Am . The 75 mg of Am was added as soluble chloride salt. The theoretical
concentration of *' Am assuming 2 liters of brine and 100% solubility would have been
41,215 ppb. The average Am concentration was less than 1 ppb or 2.4 x 10 %. The
pcrcentage of Pu that dissolved relative to what was available in the 1320 g of waste was
7.0x 10™ %. The precipitated Pu and Am resulted in a radiolytically generated hydrogen

content of ~ 51.3 v/o and O, at 8.7 v/o.

LS-38 in Brine A showed no Pu in the filters while L.5-39 in Castile Brine showed Pu in
essentially all filiers. There appeared to be greater colloids containing Pu in LS-39 than
L5-38 but the particles per liter were about the same.
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Aftachment 1

Liter Scale Disassembly Observations Checkiist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste raanagement personnel may sign this form,

30 <

<% = VA

Liter-Scale Container # {J “7§"  Date: [2- '5- o<

Videotape recorded? yes @) H yes, record ID# of tape _ M/

Dose rate reading of screen 0-7’"R/’ £

observations. (e.
NL wl]- e Lv (-a.o’ ny.fs Ft‘

ondit 3:1 ?£ sc?er;o T ’;m?‘ actlon, eorrosxo%_

o3 4""’} i Jﬁ'a"t"-" oF llz
- e &1‘. ', Fosleick “hhek < 2" ‘l'f"ﬁ.ly' - (-.,,,(’. PR
5(- !:-: e :::,.,/i ﬁ:-,:":f res ¥ 2 FriSe 5':'?’!‘,3 cokro? ‘(’""'ff"‘"’"" 3
Note the color/turbidity (muddy, cloudy, opaque,tlu ) of main brme pool. Note presence of .
suspensions or crystals. ¢ #°r beive luesk W)y Floed s, Copeteae “7;' /‘
evel prede . o 3ok r o5 “rprtelse.
| :'3.-,'«5 :-"- T Lo PO Dese rele of 220 g, g-7le (orw 3015 )z ©-F ) sed o, ;';“"/" s
{ Refe o2 “ludyo it 1. 3.6 PO~ 5.0
k Depth of the brine pool. ¥ /. fe., Yo bo

of solids at the bottoT of the contamcr ¥
-"7 ” '1 ""-., (’t/l‘l-’:" fn-...-o

lose o, ;’af of = lh;,- folid 1o s

RAD(lehrcontact)rmdingofthebrineinmcl-Iiterbottlﬁ. C3—>o & wp b §

re sample taken? e
yes

Fe mesh contsiner recovered? 'ﬂ'yes, describe condition of -
yes no  brine and solid material surrounding the container for the mesh

Dose rate reading of container holding the mesh (mR/hr contact) /U /f

NMT11-WI-099 RO STTP Liter Scale Container

. 1
Disassembly & Waste
Packaging




s mmess  spaEd MY NNUE

Attachment 1, continued

page 2 of 2

Liter Scale Disassembly Observations Checklist

Liter-Scale Container # [ $-38  Date: j2-/¢.00

Was the mesh container embedded?
MNes—no—

After removing the mesh from the container, note:
percentdissolved __ VA

amount of deposited material on the Fe mesh LA

color of the deposited material A/ A

thichws_ and hardness of the deposited material VA

Afier cleaning the mesh with water, notc the color and physical appearance of the mesh.
A

Other notes

Waste container number for disposal of the D&D liter scale container .9 708 7,

Waste dispositioned 2K i
according to NMT-7 insuuction%ﬁ éft—/ (NM7T-7) date
o "

(NMT-7) date
Liter Scale Container disassembly ‘. -
complete: A =B C-AAC) date 121800

: M Jbzretres (STTP) date/2-/5 ©©

7

NMT11-WI-099 RO STTP Liter Scale Container 2
Disassembly & Waste
Packaging




STTP Liter Scale Container D & D Procedure NMT1 1-WI-035, RO
July 1999 Page Sof s
Step Action Check

14 [ Remove septum holder assembly and replace with
suitable plug. Monitor for contamination and clean if
required.

15 | Remove annular space purge fitting and cap or plug as
required. Monitor and clean if required.

16 | Remove thermocouple.

17 | Place Iab jack under test container clamp.

18 Loosen and remove test container clamp.

19§ Monitor for loose contamination and clean as required.
20 | Place test container in plastic bag, tape shut and mark
appropriately. Monitor outside of bag for contamination.
If any is found, double bag and check again as above.

21 | Place bagged test container in an insulated transport
container in the upright position.

22 | After standard RCT check and release, transport .
container to wing 5. '
23 | Tum over test container to appropriate NMT-1 persornel. f’

Record the following: <% * "

Date: 792~ {2-4-o¢

Liter Scale Container #: &3

Time Taken Off Line: /s o0

Individuals Involved: weff Seadovel! Pev, £ Yoamen s




Test Characteristics

Waste:
Total Waste Weight:
Initia] Actinide Content:

Brine:

Additives:

Soluble Actinide Hi
Pu-

Am -

U-
Np -
Th -
Nd -

Liter-Scale No. 39
Results of Observations

Pyrochemical Salts (O, Sparging)

1,320 ¢

Pu 3350 pg/g; Total Pu=4.42¢g

Am 8.7 pg/g; Total Am=11.5mg

Castile (2:1 Brine/Solid ratio)

Th, U, Np (No Nd and no Fe mesh) Am-241 added as 75 mg
soluble salt; equivalent to 37,000 ppb at 2000 ml.

ries: (5/95- 3/99

Began low, 14 ppb, and then increased to 2,600 ppb after 2.5
years, and ended at ~2,000 ppb

Started at <0.4 ppb and slowly increased to 18 ppb during the .

test; this is a significant increase for Am-241.
Started at 470 and decreased to 30 ppb
Started at 50 ppb and decreased to 6 ppb
Was <1 ppb during the test

Not added

Other Analyses (nominal):

Typical pcH Range:
Fe Concentrations:
Other Analytes:

TIC/TOC:
Particle Concentration:
Filter Paper-WDXRF:

9.4-9.9

<1 ppm for entire test, no Fe mesh added

Ca 6,700 ppm

K 7,000 ppm

Mg 2,000 ppm

Na 70,000 ppm

10/30 ppm

10° to 10" particles/Liter

Pu filtered in filter papers was rather high in mass and in 13 out
of 14 filter papers. No Fe was associated with the Pu. Sr was
associated with the high level precipitates.

H; Headspace Gas Content: ~46 v/o; O; at 11.9 v/o (this is high for Oy).

D&D Observations (11-15-00):

Corrosion: SS fittings were corroded, but level probe was clean; rust colored
deposits (~1 mm thick) surrounded the fittings. Screen impacted
with brown scale.

Brine: A pale brownish-gray colored liquid that was not viscous. The
liquid was opaque.

Bottom Solids: There was a cemented solid at the bottom of the test container that
was at a slant (~2” to 1" from the bottom). There was a pasty
sludge ~1-1/2 inch depth above a hard or cemented solid.

Fe mesh: None added.

L s RIS e
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Overall Assessment:

No Fe mesh added to this test container, and the soluble Fe concentration was less
than 1 ppm for the entire test. The addition of 75 mg of >*'Am in soluble form did not
seem to increase the concentration of Am until afler 2-3 years into the test and Am
increased from less than 1 ppb to ~18 ppb. The inventory of Am was about 86.6 mg or a
concentration of ~ 43,300 ppb assuming 100% dissolution. However, the overall
solubility of actinides in L-39 was very low compared to the inventory available to the
brine. The percentage of Pu that solubilized relative to what was available in the 1,320 g
of waste (4.42 g) was about 8x102 %. The presence of Pu in all > 5 micron filters after
11/13/95 verifies that Pu colloids or microprecipitates were present most of the test
period. The pcH range 9.4 — 9.9 apparently precipitated the Pu in a form not associated
with Fe since Fe was not in the filters. Sr was associated with the filters with the highest
Pu content.

The Am was added as a soluble salt and immediately precipitated and was less
than 1 ppb for about 6 months. The precipitated Pu and Am resulted in a radiolytically
generated hydrogen concentration of ~ 46 v/o and an O; of 11.9 v/o, the second highest in
the STTP. LS 36 was the highest.

There was a cemented solid at the bottom of the test container that was slanted
from a high of ~ 2 inches to about 1 inch. There was a pasty sludge of ~ 1 % inches above
the cemented solid.

The Pu and Am had leveled off at around 2,000 ppb for Pu and 18 ppb for Am.
This was an increase for both actinides from the initiation of the experiment. The color
of the brine (pale brownish-gray) has been an indication that this was not a reduced
environment experiment in contrast to LS 37.

The identification of Pu in most of the filters was interesting relative to LS-38
which showed no Pu.

L-39 Page 2
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Page 1 of 2

Attachment 1

Liter Scale Disassembly Observations Checklist

The STTP Observer fills out and signs this form. The C-AAC operator signs this form. NMT-7
waste management personnel may sign this form.

Liter-Scale Container # [ 5 -3 7 Date: {/ -/$~0d

Videotape recorded? yes é) If yes, record ID# of tape N A

A 4
Dose rate reading of screen {2 =R ﬁ( - ’"‘”5’4'3’

Lid and screen observations. {e.g. condition of sq-ee” impaction, corrosion, etc.,
,Rt"f'@c"lf erFrt’ f—p/ ny/ b’f‘-’u«ﬂ Ifq[a N D‘..Fﬁ[q
T Jrfegn , . { o fla
tevel pote wfmist pelofing, .
Tmm g‘"" 5'&;,&‘ (f'qgf) fér Vean s0ridn ““"‘"j t_' #".Yr‘
Note the colorfturbidity (muddy, cloudy, opaque, thick) of main brine pool. Note presence of

suspensions or crystals. . - + A
-:'t‘?;fel -f'aﬁ'red’ Of’wfas? il 15 f"n_.,,, J‘JT *f’knj? . _c.-/'(' :P-(‘)’ [f-'.—-r S ViSeeaa )
pﬂ ;{;{-’(«‘45?:«1 o> c‘ry;‘,ﬁ{fs_ %f;]’ eF P.?’f'.,, _-;-/q.r/ < (?.(; "‘-:')

[{E - XX ¥

r‘i Pr/ Leds2 . A7y S¢ " ,‘f?/f c!t's"-.io-( .t ﬁ“"

Depth of the brine pool. ~gog o ioit’ Ty
55 mR /e A " B - prfimete wsmffir coaToe t ) .
24 b Y $ g .}," . i
Hardness of solids at the bottom of the container. Pas f?’ v Wg’lz |

) Al s, 1 0

< 81 ). ks
( contact) reading of the brine in the I-liter bottles. .3 #r/hr Co~7or! e B v
- 2 T erfl ‘-‘,‘,l :-‘c.«r'_p’é— U R f’ . L fe

7
Core sample taken? 2 2« .  — 5 wf %/
R s
YEONA Lo wer nead o so—'f/" For € j’?_ oL

o pre e e

Fe mesh container recovered? If yes, describe condition of
yes é9) brine and solid material surrounding the container for the mesh,

—

Dose rate reading of container holding the mesh (mR/hr contact) i/ -

NMT1E-WI-099 RO STTP Liter Scale Comtainer - 1
Disassembly & Waste
Packagiug

s AR AU RN e et 1 g




Attachment 1, continued

page 2 of 2
Liter Scale Disassembly Observations Checklist

Liter-Scale Container# / 5- 37 Date: [I-i5-0c

@ Was the mesh container embedded?
no

After removing the mesh from the container, note:
percent dissolved A/ 4

amount of deposited material on the Fe mesh L4

color of the deposited material N A

thickness and hardness of the deposited material M4

After cleaning the mesh with water, note the color and physical appearance of the mesh.

N A

Other notes (’; level f?’ Sfor/-" I 1z 279 %
f)ﬂ'/wj ten taiver WS 7ﬁﬂ/‘r ('p«?lo(f I.Qd

Waste container number for disposal of the D&D liter scale container 5’ 7 03’7

Waste dispositioned
according to NMT-7 instructions S (NMT-7) date?/7S/ 7>

/ (NMT-7) date ____

Liter Scale Container disassembly _,-I? -
complete: l : drAK/ (C—AAC)_ date QZ/ T) 80

&zé%&@m) date! /- 1525

NMTI1-WI-099.R0 STTP Liter Scale Container
Disassembly & Waste
Packaging




STTP Liter Seale Container D £ I Procedure NMT11-W1.035, RO
July 1999 Page Sof 5
Step Action Check
14 | Remove septum holder assembly and replace with
suitable plug. Monitor for contamination and clean if
required. v’
15 | Remove annular space purge fitting and cap or plug as
required. Monitor and clean if requu'ed. v
16 | Remove thermocouple. e
17 | Piace lab jack under test container clamp. s
18 | Loosen and remove test container clamp. o
19 | Monitor for loose contamination and clean as required. e
20 | Place test container in plastic bag, tape shut and mark
! appropriately Monitor outside of bag for contamination. /
If any is found, double bag and check again as above.
21 ] Place bagged test container in an insulated transport =
container in the upright position.
22 | After standard RCT check and release, transport .
container to wing . _
23 | Tum over test container to appropriate NMT-1I personnel, | o

Record the following:

Date: ji-14 .20

. Liter Scale Container#; ¢5-37

' Time Taken Off Line: /1500
Individuals Involved: w /7 Senefove |
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