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I. INTRCOUCTION 

The following report contains information and data gathered from the 
characterization effort for the wastes contained in tank 241-A-103. Its 
purpose is to compile in a standardized format all pertinent information to 
allow future retrieval and comparisons with other tanks similarly sampled. 
The report roughly follows the order in which information was originally 
obtained: sample recovery from the tank, breakdown, preparation for analysis, 
and analytical results. No attempts to interpret results or reach conclusions 
are made in this report. Additional information regarding specific portions 
of the characterization effort can be found in the following: 

• Definition of program scope - Reference 2 
• Tank sampling operations - Reference l 
• Sample ID nomenclature - Reference 3 
~ Sampler breakdown - Reference 3 
• Segment and ; core compositing - Reference 3 
• Analytical sample preparation - Reference 3 
• Specific analysis requested - References land 3 
• Analytical procedures - Reference 3 
• Analytical result report spreadsheet - Reference 4 
• Analysis quality assurance - Reference 5 

Every effort has been taken to ensure that all pertinent information has been 
included in this report. 
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- -- -- - ---- - - II. -- SPWt.E IDENTIFICATION NUM3ER CROSS-REFERENCE TABLE 

Three numbering systems are used to keep track of the samples as they 
are carried through characterization. As each segment is taken from the tank 
it is given an ID number by Tank Farms Operations personnel. On receipt and 
extrusion at 222-S laboratory each segment and any freely draining liquid is 
assigned a unique ID number. The core composite (solid and liquid) is formed 
by blending all segments of the total core and assigning an eight digit ID 
numb-ef!. ----The firs-t four digits identify the specific base sample; the 
remaining four are used for individual subsample identification during 

·---ariaTys,s-. · rhe --foTlowing table gives a cross-reference for the samples 
recovered from tank 241-A-103 • 

Sample IOI Cross-Reference 

Tank Tank Farm Breakdown ID# Analysis ID# 
Operation ID# 

A-103 
core 1 l-3Al7-1 1111 

l-3Al7-2 1112 
1-3Al7-3 1113 
l-3Al7-4 1114 
l-3Al7-5 1115 
l-3Al7-6 1116 
l-3Al7-7 1117 
l-3Al7-8 1118 
l-3Al7-9 1119 
l-3Al7-l0 11110 
l-3Al7-Rl0 llllOR BlXDOOXX 

BlXCOOXX 

3 
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Sample ID# Cross-Reference 

(continued) 

Tank Farm Breakdown ID# 
Oper:-ati on ID# 

* 2-3Al2-l 1121 
* 1121R 2-3Al2-Rl 

2-3Al2-2 1122 
2-3Al2-3 1123 
2-3Al2-4 1124 
2-3Al2-S 1125 
2-3Al2-6 1126 
2-3Al2-7 1127 
2-3Al2-8 1128 
2-3Al2-9 1129 
2-3Al2-10 11210 
2-3Al2-NCF11 11211 

Analysis ID# 

B2XDOOXX 
B2XCOOXX 

* These segments were taken above the waste due to an error in the r i ser 
elevation. ., 
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III. TANK SAM't.ING CFERATION LOG 

The fo11owing log contains observations taken during tank sampling by 
Tank Farm Operations personnel · and a copy of the four pen strip chart records 
taken during sampling. 
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TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

· CORE-1 SEGMENT-I 

EXPECTED: 15.6 inches 
RESULTS: 15.6 inches 

RECOVERY: 100% 
DATE: 03/20/86 

FIELD OBSERVATIONS: The zip cord indicated a waste level of 38.3 ft and 
photographs indicated a liquid level. The sludge level ~as measured at 41 ft 
using the doughnut, indicating a waste level of 186.8 inches of which 
32.76 inches was liquid. Therefore, the sample was taken in the push mode. 
The radiation reading was 1300 mrad on contact through the drill string and 
31 inches of NPH were added to the drill string • 
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TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES · 

CORE-1 SEGMENT-2 

RECOVERY: 100% 
DAT-E: 03/20/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1400 mrad on contact through the drill string and 38 inches of 
NPH were added to the drill string. 
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TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-3 

RECOVERY: 100% 
DATE: 03/20/ 86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1400 mrad on contact through the drill string and 40 inches of 
NPH were added to the drill string. 
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TANK A-103 , RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-4 

RECOVERY: 100% 
DATE: 03/20/86 

FTELQ OBSERVATIONS: The sample was taken i n the push mode. The radiation 
reading was 1200 mrad on contact through the drill string and 42 inches of 
NPH were added to the drill string. 
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TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-5 

EXPECTED: 19 inches 
RESULTS: 19 inches 

RECOVERY: 100% 
DATE: 03/25/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1000 mrad on contact through the drill string and 37 inches of 
NPH were added to the drill string. 
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TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-6 

RECOVERY: 100% 
DATE: 03/25/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiat i on 
reading was 900 mrad on contact through the drill string. During inspection 
of the sampler through the sight-glass, a small amount of waste was located 
around the valve body and was subsequently sprayed off with NPH. Also, 
37 inches of NPH were added to the drill string. 
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TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-7 

EXPECTED: 19 i nches 
RESULTS: 19 inches 

RECOVERY: 100% 
DATE: 03/26/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1100 mrad on contact through the drill string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 
36 inches of NPH were added to the drill string • 
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EXPECTED: 19 inches 
RESULTS: 19 inches 

SD-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-a 

RECOVERY: 100% 
DATE: 03/26/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1100 mrad on contact through the drill string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 
36 inches of NPH were added to the drill string. 
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EXPECTED: 19 i nches 
RESULTS: 19 ihches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-9 

RECOVERY: 100% 
DATE: 03/26/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1050 mrad on contact through the dr111 string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 
38 inches of NPH were added to the drill string. 
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SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-10 

EXPECTED: 19 i nches 
RESULTS: 0 inches 

RECOVERY: 0% 
DATE: 03/26/86 

FIELD OBSERVATIONS: The sample had been planned to be taken in the push mode 
but no sample was obtained due to an open valve in the sampler. This was 
verified when the sight-glass was looked through and the "T" bar seen in the 
down position. The radiation reading was SO mrad on contact through the 
drill string and 36 inches of NPH were added to the drill string. This 
sample will be retaken. 
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EXPECTED: 
RESULTS: 

19 inches 
19 inches 

SD-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-17 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-1 SEGMENT-RlO 

RECOVERY: 100% 
DATE: 03/26/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1000 mrad on contact through the drill string. It was verified 
that the "T" bar was in position to obtain the sample. Also, 36 inches of 
NPH were added to the drill string. 
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SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-1 

EXPECTED: 15.6 inches RECOVERY: 0% 
DATE: 03/31/86 RESULTS: 0 inches 

FTELD OBSERVATIONS: No sample was obtained in this segment. · The sampler did 
not latch in the core barrel. The drill string had 30 inches of NPH added to 
1t. 
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EXPECTED: 
RESULTS: 

SO-RE-TI-198 
. Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-Rl 

15.6 inches 
0 inches 

RECOVERY: 0% 
DATE: 03/31/86 

FIELD OBSERVATIONS: No sample due to calculation error. The sampler was 
above the waste. The drill string had 30 inches of NPH added. 
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E'-<PECTED: 
RESULTS: 

19 inches 
19 inches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-2 

RECOVERY: 100% 
DATE: 04/01/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1500 mrad on contact through the drill string and 35 inches of 
NPH were added to the drill string. 
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SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-3 

EXPECTED: 19 inches 
RESULTS: 19 inches RECOVERY: 100~ 

DATE: 04/01/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1500 mrad on contact through the drill string and 35 inches of 
NPH were added to the drill string. 
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· EXPECTED: 19 inches 
RESULTS: 19 inches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-4 

RECOVERY: 100% 
DATE: 04/01/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1200 mrad on contact through the drill string and 35 inches of 
NPH were added to the drill string. 
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EXPECTED: 
RESULTS: 

19 inches 
19 inches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-5 

RECOVERY: 100% 
DATE: 04/03/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1150 mrad on contact through the drill string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 
35 inches of NPH were added to the drill string • 
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EXPECTED: 19 inches 
RESULTS: 19 inches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-6 

RECOVERY: 100% 
DATE: 04/03/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1100 mrad on contact through the drill string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 

o;;: 35 inches of NPH were added to the drill string. 
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EXPECTED: 19 i nches 
.RESULTS: 19 inches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-7 

RECOVERY: 100% 
DATE : 04/03/86 

FIELD OBSERVATIONS: The samp1e was taken in the push mode. The radiation 
read·ing was 1100 mrad on contact through the dr111 string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 

~ 36 inch~s of NPH were added to the dri11 string. 
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EXPECTED: 19 inches 
RESULTS: 19 inches 

SO-RE-TI-198 
Rev. 0 

TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-8 

RECOVERY: 100% 
DATE: 04/03/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1100 mrad on contact through the drill string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 

~ 38 inches of NPH were added to the drill string. 
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TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-9 

EXPECTED: 19 inches 
RESULTS: 19 inches 

RECOVERY: 100% · 
DATE: 04/03/86 

FIELD OBSERVATIONS: The sample was taken i n the push mode. The radiation 
reading was 1200 mrad on contact through the drill string and 35 inches of 
NPH were added to the drill string. 
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TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-10 

EXPECTED: 19 inches 
RESULTS: 19 inches 

RECOVERY: 100% 
DATE: 04/03/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1250 mrad on contact through the drill string. Small amounts of 
waste were located around the valve body and sprayed off with NPH. Also, 
35 inches of NPH were added to the drill string. 
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EXPECTED: 
RESULTS: 

17 inches 
17 inches 
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TANK A-103, RISER R-12 
EQUIVALENT WASTE INCHES 187.6 INCHES 

CORE-2 SEGMENT-11 

RECOVERY: 100% 
DATE: 04/03/86 

FIELD OBSERVATIONS: The sample was taken in the push mode. The radiation 
reading was 1150 mrad on contact through the drill string and 35 inches of 
NPH were added to the drill string. There were still two inches of ram travel 

~ available before the bottom detection alarm went off. 
~ 
'....0. 
·~ 

-~t _S>.A. ./~ ~ /:/_ ~ f :.11 E1 . ·. : ... . .... J_ .... . . .. ..... ...... . ..... . . . . . ... . 

I . . ·91_ . 
! : ~- "1 : •::i 

.. I . .• •• ••.. . • . •• . •• •. . •••.• • ··- •. •. •• • ••• • . •• •.. •• . . •• . •• . •• . • • .• • •. •• • .• . •• 
i 
I, 
!\. 
I --, .. ·. • • • .. • • • .. • • • •: .. :=: . . . • .. . • .. • • . . • . • . "i .. i, · .. · . 

I \ 
I ', 
I ' 

. . I . . \ . . .. . . • • . 
I - , 

. .. ... : . . 7 . 
I • ~ • • • _.._ • .,..~ .... .., • .,....,_,.._;:;:;::,1....,,,-~w-.-.-,-:::Caj, '• •N ":-1,c:. , ;:» I _.,_,,rt . ;'W'Tf9 •• "· ., ,. , · · , · · 

.i . . .. : .. .. : .... : . .. . : .... : .. 6 .: . ... . ·· ··· ··· · 
I 
i 
; 

.! . . ..... . . : . .. . : ... . : . . . . :. s . 
I 
I 
I 

I 
I : 

I 

i i . 

: . 4 . 

.-. 
. . .. . . ' .. . . . . . . . . .. ..::. .. . . 

. .1 . . 

28 

'r i : . ... . .. .. : . .. . : .. . 
I •, -~· ,,.._, ... 

. "' . -
" -· - L /' . I . 1 

. . . " I. .. . L.._ . I ' • ·-· ·.--r------



SO-RE-TI-198 
Rev. 0 

Percent recoveries were calculated based on volume {length) of waste 
expected vs. the volume (length) of waste actually recovered. 

241-A-103 Tank Core Percent Sample Recovery 

Cg eel Se<;ment 

1st Core 
Segment l 
Segment 2 
Segment 3 
Segment 4 
Segment 5 
Segment 6 
Segment 7 
Segment 8 
Segment 9 
Segment 10 
Segment 10 repeat 

2nd Core * 
Segment l* 
Segment 1 repeat · 
Segment 2 
Segment 3 
Segment 4 
Segment 5 
Segment 6 
Segment 7 
Segment 8 
Segment 9 
Segment 10 
Segment 11 

Percent Recovecv 

100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

0% 
100% 

0% 
0% 

100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

· OvecaJJ Recovery 

100% 

100% 

* These samples were taken above the waste due to an error in the riser 
elevation. 
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V. SAMPLER BREAKDOWN, SEG1ENT, MO CORE ca4>0SITE DATA 

The following contains observations made during extrusion of the wastes 
from the samplers includ.ing: sample weights, observations regarding bulk 
physical properties (e.g., color, texture) of the waste, weights of material 
used for core composites, and a copy of the photograph taken of each waste 
segment. 

SampJec Breakdown and Core Compos1t1ng 

Samo] e IP 11111 

There were 241.69 g of sample: 11.3 g solid and 160 ml liquid. The 
solids were clear 9rystals and the liquid was clear. 

samp, e rp 11112 
=r-e, There were i63.0 g of sample: 47.98 g solid and 146 ml liquid. The 

solids were gray and slushy. 

Samo] e IP #1113 

There were 330.1 g of sample: 306.47 g solid and 14 ml 1iqu1d. The 
solids were gray, slushy and granular. · 

Samo] e IP 011.1 

There were 329.70 g of sample: 299.77 g solid and ·22 ml liquid. The 
solids were gray, sloppy and looked like wet cement. 

Samp1 e ID #1115 

There were 327.08 g of sample: 326.13 g solid and 8 ml liquid. The 
solids were sim i lar to those in sample ID #1114. 

sampJe IP 0 11 6 

There were 322.09 g of sample: 311.30 g solid and 7 ml liquid. The 
solids were similar to those in sample ID #1114. 
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There were 313.77_ g of solids in this sample. There was no liquid. The 
solids were gray, looked like wet cement and had small "holes" throughout -
like swiss cheese. 

SamoJe IP ;111a 

There were 326.71 g of solids in this sample. There was no measurable 
liquid. The solids were similar to those in sample ID #1117 but a little 
more wet. 

Samo] e ·rp 11119 

There were 338.27 g of sample: 331.12 g solid and 6 mL liquid. The 
sol ids were similar to those in, sample ID #1118 • 

Sample IP 111110 

~- There were 358.54$ g of sample: 358.54 g sol id and 12 ml 1 iquid. The 
solids were similar to those in sample ID #1118. 

Drainable Liquid -CID #8lXDOOXX)1 Combined all liquid from sample ID #'s 
1111-11110 for a 375 ml total. The resultant soiution was bright yellow. 

Core Composite CID #81XCOOXX): Combined all solids from sample ID #'s 
1111-11110 in the hot cell with a masher. The resultant mixture had a 
greenish-brown color. 

Sample IP 11 122 

There were 322.85 g of sample: 22.48 g solid and 206 ml liquid. The 
shoe on the sampler could not be removed. Consequently, the valve was opened 
over a jar and the sampler contents drained into it. 

'Samo J e IP U 123 

There were 321.98 g of sample: 123.26 g solid and 138 ml liquid. There 
were black, slushy solids on the bottom end of the segment, white solids on 
the top end, and 1 iquid in between. _,., 
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There were 314.40 g of sample: 290.48 g solid and 23 ml liquid. The 
solids were gray, a little sloppy and looked like wet cement. 

Samo 1 e ID #1 12s 

There were 296.20 g of sample: 290.22 g solid and 7 ml liquid. The 
shoe on the sampler could not be removed. Consequently, the valve was opened 
over a jar and a few drops of liquid from the sampler drained into it~ The 
sampler was then mounted and most of the sample extruded. Some sample and 
the piston remained in the sampler. The sampler was washed in an attempt to 
remove the rest of the sample. The solids looked like wet cement. 

Samo1e IQ 11126 

There were 325.41 g of sample: 316.59 g solid and 6 ml liquid. The 
solids were a little sticky and looked like wet cement. 

samoJ e IP #1127 

There were 286.00 g of solids in this sample. There was no liquid. The 
solids were similar to those in sample ID #1126 but somewhat drier. 

· sampJ e IP 1112s 

There were 325.74 g of sample: 324.13 g solid and 3 ml liquid. The 
solids were similar to those in sample ID #1127. 

sampJ e rp 11129 

There were 225.94$ g of sample: 311.29 g solid and 6 ml liquid. The 
solids were similar to those in sample ID #1127. 

Sample IP $11210 

There were 348.19 g of solids in this sample. There was no l i quid. The 
solids were similar to those in sample ID #1127. 

Sample ID #11211 

There were 282.94 g of sample: 270.47 g solid and 13 ml liquid. The 
solids were similar to those in sample ID #11110 but a little drier on the 
bottom end of the segment. 
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Drainable Liquid CID #82XDOOXX): Combined a11 liquid from sample ID #'s 
1122-11211 for a 402 ml total. The resultant solution was bright yellow. 

Core Composite CID #82XCOOXX): Combined all solids from sample ID #'s 
1122-11211 in the hot cell with a masher. The resultant mixture had a 
greenish-brown color. 

* The gray color seen in the hot cell in all of the segments in tank 
241-A-I03 usually was brown when the sample was taken out. 

$ The difference between the bulk weights and the component weights cannot be 
accounted for. 
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A-103 Riser-17 
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263 .0gm 
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A-103 Riser-17 

Core-1 Segment-3 

330. lgm 
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A-103 Riser-17 

Care-1 Segment-4 

329.?gm 
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A-103 Riser-17 

Core-1 Segment-5 
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A-103 Riser-17 

Core-1 Segment-9 

338gm 
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A-103 Riser-12 
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314gm 
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VI. ANALYTICAL SNf)LE PREPARATION DATA 

The actuaJ weights and volumes generated during analytical sample 
preparation (solution leaching) for the core composites from tank 241-A-103 
are shown. Peptization of the solid may occur in some of the water leaches 
(third -contact}. This forms an unseparable solid-1 .iquid suspension broken by 
adding concentrated HCl to the leach to bring the acid concentration to Sf!. 
I n these cases, effectively no third water leach occurred and the acidified 
solution becomes the first acid leach. 

No analytical sample preparation was required, except filtering, for the · 
drainable liquor core composites • 

Composite IQ te1xcooxx 
Initial weight of sample 
Volume 

5.0766 g 
3.8 ml 

-~'t Residual weight: 

• Water leach -- 0.2272 g 
• Acid leach -- 0.1952 g 
• HN~-HF-HCl dissolution -- trace. 

Final solution volume: 

• Water leach -- 40 ml 
• Acid leach -- 25 ml 
• HN~-HF-HCl dissolution -- 20 ml. 

Composite ID #A2xcooxx 
Initial weight of sample 
Volume 

Residual weight: 

• Water leach -- 0.2551 g 
• Ac i d leach -- 0.2424 g 

5 .1348 g 
3.8 ml 

• HN~-HF-HCl dissolution -- trace. 

Final solution volume: 

• Water leach -- 40 ml 
• Acid leach - 25 ml 
• HNO3-HF-HC1 dissolution -- 20 ml. 
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VII. ANALmCAL RESULTS 

A spreadsheet program on a dedicated microcomputer 1s used to convert 
raw analytical data to concentration values for the components in the water. 
The following are copies of the spreadsheet printouts for the core composite 
samples from tank 241-A-103. For the solid phase core composites, concentra­
tion values from the individual leaching solutions (water, HC1-HN~-HF 
pressure dissolution) are reported along with overall results. Two overall 
results are reported: REPORT TOTAL - sum of all values reported greater than 
the limit of confirmation ("less than values" not summed) and MAXIMUM TOTAL -
sum of all values reported with limit of confirmation values taken as actual 
value (worst case). 

Physical data determined are shown on the spreadsheet reports • 
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mcm A-1O3 !H7 atxCOOlP ! 31ICOOU ! BllctOJ3 ! 
ZHtH7 ClliE COfOSilt ffl'94 ! R961S ! R9619 ! 

I ! 
~ mfQEIT I.AB \.HIT I.AB tJri1£ ! IJ;8 ~'rut:! lA8 Vr4.I£ I lA8 vitl£ ! 

OirKt ! '!liter ! :.cid ! FUSi011 ! 
I I ! 
I ' LA-3l~IU Olnsity g/L I I 

I I ! 
LA-~143 Allllinua 111/L I 1~.0()0 I 1£2.000 ! 
LA-m-143 !lariUI ao,L ! ( 0,::0 I 60.100 ! 
~143 BlSIUtll aa1L ! ( 11.000 ! . I 7.160 ! 
LA-!05-143 ea-on »IL ! 4,140 ! · I I 

LA-~143 l:.dJl111 lli1L B.900 ! !( o.soo ! 
LA-!-05-143 Wciu.11 IGIL 18.SOO ! I 164.000 ! 
LA-~!4l Clr=iua .¥ill &.::O ! ' 145.000 ! 
I.A-!¢~143 Cdlilt aqiL I 0.147 ! 
LA-~~14l CQ!lpll' .111/L o.~1 ! I.ZOO ! 
LA-!-05-143 Iron IQ/L 0.814! lo..1i0 ! 
LA-~143 LHI .j.,L !l.000 ! a.no! 
LA-~!43 l!aanesiua lll!iL o.~ ! 82.700 ! 
LA-!-05-143 ~O.ilftl 1111/L 3.630 ! 7.6-IO ! 

\':r", LA-~-05-143 Nicitl ao/L 4.920 ! 4.910 ! 
cr--.., LA-~143 Pllasallcns aj,L 246.000 ! 2. 960 ! 
',.I:!, LA-~143 Pot.s11ua IIJIL :no.coo ! 14.:.00 ! 
·~ LA-~143 Silicon 111/L :uio ! 1320.0CO ! 

• LA-~143 Sihtr IIJIL ! ( o.~ ! l,i60 ! 
''...,0 LA-~-OS-143 Sodilll 111/L ! ~100.000 ! 467.000 ! 
Cr, LA-=o~!4l Str011ti1111 llliiL I I 0.931) ! 
•:::::i- LA-~S-143 Zinc lljJL ' I 9.600 ! 
,.. __ 

LA-!05-143 Zirccni111 IIJIL ! ( 1.16 :i 14.&00 ! l'.,; 
_:_~ I ,I ! 
::::t- ~!06 ttani111 ;IL ' 0.001 '! 0.168 ! o., 

LA-5:S:HOl flitntt I! 0,234! 
I 

LA-344-1O1 m: g/L 1,020 ! 
I 

LA-212-102 pH lcqll/!U I } 13.:00 ! ' 
LA-~111 Miter I.Ms 

Rcaa to 400 C I 40.100 ! 
400 to 1000 C I 20.zoo ! 

! I 

LA-~1~ Ptr-239,40 uCill S,430 ! 9.i40 ! 
I 

LA-348-1O2 C-14 uCi/L 0.!!4 I 

LA-~1O1 Sr-?O uCi/L :m.ooo zo.oco ! 
I.A-438-101 Tc-i"9 uCi/L 1:.!00 1.:.0 ! 

! 
LA-~03-1~ ~241 uCi/L o.m 9.930 ! 
LA-548-121 Cc-i,O . uCi/L U60 6.:00 ! 
llt-S~l21 Cs-m uCi/L 2:400.000 189.000 ! 
IIJT YET l-1:z? uCilo 
LA-548-121 Total 6.- uCi/t 2$00,000 2!80.000 ! 

I 

LA-S19-!!il 1/iSIU! iell5i 51111 . UGil' '!El.I.CW! a.EM US{I' I 
1/olu. (totul IL ! 
~ss :tcull g :~;:o ! 
Tink v0i1111t qiilons mooo.ooo ! 
Ridi1tii:n lllih !00,0()0 I !O.COO 8.000 I 

LA-5!4-!21 :aeci iic ~Ht Jlq ~eq C ! 0,!62 ! 
LA-S!4-!Z1 Sof t2n1nq ?01nt a~ C ! 166.000 ! 

I 

I LA-~101 i2i1 k !lens1 tv q/111.. 1.:;o ! 
I 

00 ii. EttW. ?artidt Siu :ia :O.Z II.I CHI! 
60.o ua u S! ! I I 

LA-511-!21 1/isccsity c,O too solid 1 I 

I. I I 

LA-519-!SI Voluat !are!!.l Ii. 40.000 4~.000 I 

V.-519-151 ~s, loreo., q ~.,m O.Z!l! 
V.-519-!SI Fr.ction usld 1.000 I 1,000 1.000 1 1,000 I 

ru-1:, :?.7 

i Eil-!~ oZ.9 
-~~a.1 

S-l~ :U.~ I 
! 
i 
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ZH!il-31 

i\-lOl CClfQElfT ~UtlT ! ;ea(T 1/&i.LE! ~ 'l&i.LE! ret'RTl/&i.LE! REralT 'i~! REPCRr TOTl1. ! Mlll'UI iOTft. 
R-!7 Oinct ! 'Nt!r ! Acid ! Fusiai ! ! 
mam I ! I ! 
lliI ct'tf!SITE I I 

Olllsity g/li.. ! 
I I I 

Allllin111 uq/g ! I 1.46£~ i O.OOE+oo ! t.~9E..ol ! t.61E~ l.b!E~ 
9¥iUI uqlq ! ! ( 4.J:I+oo ! O.OOE+oo ! S.:::c'.+02 1 s.~+02 S.!7£++)2 
Bi!autll uq/q ! ! ( 8.6''1-+01 ! O,COE+oo ! &.~++>I ! &.~+vl t.!OE+ti2 
Beren wiiq ! I 3.:aE+vl ! O.OOE+oo ! O.OOE+oo ! l..AE+ol l.~1 . 
c.diilll uq/q ! ! ( o.~++>1 ! o.OOE+oo ! < 7.09800 ! O,OOE-+00 7.o-lE-+01 
~Cilll ua/Q ! I, ISE-+02 ! o. 0(.E;,00 ! l.~+vl ! 1,6((+03 l,oOE++>l 
Chr011i111 uq/g ! S.16E<+>I ! O.COE.00 ! l,Zi£+03 ! 1,l-lE..ol 1,.i4£.;ol 
Ccout uq/q ! O.OOE+oo ! 0,oce,.~ I 1,!CE+OO ! 1.~10 l,!ti+oo 
Caoer uqlq I l.98E+OO ! O.ilOE"lO ! 1.1~+01 ! l.~""ll t.~+01 
!rat uq/q ! o.41E+oo ! O.OOEiiJO ! l.~-+02 ! l.z.E+02 l,.2E+02 
Ltid uq/q I 2. .,c€++)2 I O,ilOE<+iO ! 7.nE+OI ! 7,nE+Ol l.:X..02 
~esilll uq/g ! l.~+oo ! O.OOE+oo ! 7.Il:+02 ! 7.:u"E+o2 7.!iE+OZ 
~illesl uq/g ! 2.S6E++)I ! o.ooe+oo ! &.77E-+01 I o.nE+Ol 9.b3E..Ol 
Hicitl 114,q ! l.see,QI ! O,OOE+oo ! 4.::E+Ol 8.~-+01 8.2:!E+OI 
Phosoncrus uq/q ! I !. 94E-+03 ! O.OOEiilO ! 2.~+01 I. 96£-;,03 !.?~ 

~ Potwiu uq/q ! I 2.~+03 ! O.OOE+OO ! l • .2cE+o2 2.57E+o3 2.S7E..ol 
,=,_ Siliccn uq/g ! I 2.74E-+02 ! O,OOE+oo ! 1,17£"°4 l,ZCE+04 l,~-+04 
r,._ Sil vtr uq/q ! ! ( 1.M+OO ! o.OCE+OO ! 1,!.sE+Ot l,!.!c.;Ql l,icE+Ol ·-- :icdiUI uqlq ! I l.98E+OS ! o.OOE.00 ! 4. 14£..ol 2.0~-+05 2.0~-+05 

• Straltiu uqlg ! O.OOE+oo ! O,OOE+OO ! 8.Z4E+OO a.:4E+oo S,24E+oo 
··~..o liac uqlq ' o. OOE++,)O ! O. OOE+OO ! 8.!IE-+01 8.SlE+Ol 8.51E+Ol 
cr, lircatilll 11919 ! (' 1,l'ie+ol ! O.OOE.00 ! 1,l1E+o2 1,llE-+02 1.~-+02 
I:=!. I ! I 
a.,.._--._ !;;ni111 uqlq I 9.06E+OO ! O.OOE+oo ! 1L49E+o3 ! !.!OE+ol 1.!0E+ol , .... 
:~ I 

::::;l)- Nitntt uq/9 1.14£-+05 ! l.14E-+05 1.14£-+05 
Cl', 

m: uq/q 8.04£+03 ! 8.04£+03 8.04E+o3 
! 

pH 1011nno ) 1.~+01 

11m lass 
bl to 400 C uqlq 4.0lE+f.6 4.0IE-+05 4.0lE-+-05 
400 to 1000 C uqlq 2.~ 2.~-+05 2.0~+0S 

! I 

Fl:-ZS9,40 uCl/q 4.~ ! o.c<€+oo i 8.19E-)2 ! 1.2~.HI l.~->1 
I I I 

C-14 uCila 2.63E-)3 ! O,OOE+oo i I 2.o3c-)3 2.~-)3 
Sr--?O uCilq 1.S4E++l0 ! O,C-0£++)0 I •• ~+01 i 4,SIE+Ol 4.SIE.;-01 
Tc~ uCl/q l.z-E-jl ! O.OOE+OO ! O.OCE:..00 ! 1.2.E-)1 l.Zi!-)1 

I I I 

r.241 uCi/q ! < 7.oSHl ! . O.OOE+oo I 9.90£-)2 i 8,SOE-)7 9.S7E-)2 
Co-oO w:i/q . I I.oiE->2 ! 0,00E+oo ! 5.!SE-)2 ! 9.~-)2 9.:CE->2 . 
Cs-137 111:i/q ! I 2.00E-+02 ! O.OOE+oo I l,oaE-+00 ! 2.0~.02 2.0~+02 
1-!!I uCi/q ! O.OOE.00 ! I I I O,OOE+oo O,OOE+oo 
Tatu~ w:i/q ! I 2.~-+02 ! O.OOE+oo ! 1.~.01 ! z.m:-+02 2.~++>2 

I I I I 
1/lSIW I !CIT£ I: i IIITE'• i IIIT!!: !CITE 4: i - . 11o11111 itotu> Ii. ! O.OCE:.00 ! I I O.OOE+oo O,OOE-+00 
Km ttotul aJ I 2.~+03 ! I I 2.~+03 2.~-+03 
T~t 1/011111 l.1~-+05 ! I I 

Ri0i1tia1 .Vb ! t.OOE-+02 ! 5,00E+ol ! O.OOE+oo ! 7,ZOE.01 i I.OOE-+02 I.OOE++>2 
I 

:oecific Hst Jig dea C ! !.~-)! ! l.~-)1 l.~-)1 
Soften1nq P01nt aft! C ! l.~2! l,*-.1)2 l.~-.1)2 

3ulk :ltnsity ;/Iii. ! 1.:~+oo ! 1.*-+00 1.:~~ 
! ! 

?;rticlt Siu Ila I ~IJTE 5: ! 
I I 

I I 

'liscosity ~co solid I 

~llTE 1: $EEIISH:mN total uo/o :S.4CE#.i 1),00EiiJO 2.::X:~ 

mz: us;r '/8.J.OIICS« 
toUL \:Ciig 4.0~+02 O.OC€-+OO ;.;:E+ol 

,W !: m 
!ffl!~: a.sa Ucit1 e=s?f 

~ :: :o.; 111 INn acaubticn 
oO,o i:a -t ~t .:r tcui. ~v •olu. 
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mcm ~!Ol IH2 mtcoIP ! m~u mcoon ! 
Ol-i'ilr-i7 aK CDf(!jlTE ~! R-161/t I Rfi20 ! 

I I I 

PRIXmJIE CIJfCfElr LAI l.NJT LAB YIU£! LAI VfilE LAI VfUE ! LAI VfUE ! 
ilinct ! liar Acid ! MIil I 011 • 

! ! ! 

l.H1~112 Cwity ,, .. I 

I 

I.A-505-143 Allllllllll •IL 1940.000 :ZZS.000 ! 
~143 MUI tq/1. ! ( o.~ ill.~ I 

LA-~143 Bi1111tll aqil. ! ( 11.000 ll~ ! 
LA-505-143 Bcr011 aq/1. ! 1.:lO 
LA-505-143 t.dalua aq/1. ! ( a.aoo !.o-40 ! 
I.A-:05-143 Wc1111 1911. ! 17.100 194.000 ! 
I.A-:05-143 Or01it11 •II. S.160 192.000 ! 
l.A-505-!43 Ccb&lt lljll. 0,2-48 ! 
LA-505-143 Caiper 11111. I O.!i'S O.i:S ! 
I.A-:05-! 4l lrca IIJIL ! ( 0.314 42.300 ! 
1.A-:05-!43 LHd 11111. ! ( n.ooo ! 1~200 ! 
I.A-505-!43 ~.zantsiua aq/1. ! O.ZlO I 97.:00 ! 
I.A-:05-143 lwiqWY •ii. ! ( lo30 ! 14.100 ! 
I.A-:05-143 Nim! 1911. I 4,520 ! 7.8 ! 
LA-505-143 f'llolallanzs 11111. I ffl.000 ! 6.Z20 ! -· I.A-505-143 Patusiua IIJIL I m.ooo ! '5.200 ! 

~ LA-505-143 SiliCIII aq/L I &l..00 ! 1099.000 ! 
r-- I.A-505-143 SllYW' IIJIL ! ( o.~ ! l410 ! 
·~ I.A-:05-143 Sodilll aq/L I ~900.000 ! m.ooo ! .. I.A-:05-!43 Strmti111 11111. ! I 1.m ! 1,,....cf LA-505-!43 Zinc aq/L I I 2.ol ! 

C;f,,. LA-505-143 llmni111 1911. ! ( 1,76 ! ZU! ·~ I ! ,,.. __ 
l.A-'125-106 lrwua 9/1. I 0.001 ! 0.1!3 ! ,- . 

I I 

:=J,+- LA-m·!Ol !litntt II I o.m, 
O', 

I LA-~101 TLt ,11. 0.992 ! 

LA-Z12-!02 pH loqU/IO ! > !l:!00 ! 
! ! 

LA-560-111 ~tr Lou ! 
i 

Ri:101 to~ C I 40.300 ! i 
~ tolOOO C t 20,iOO ! . 1 

I 

~3-1::S Pu-m,40 .uCl/1. I o.120! M20 ! 
I ! 

LA-3-48-! 02 C·l4 uCl/1. 0,!22! 
LA-220-! 01 ~ iu/1. 224.000 ! S420.000 ! 
~IOI Tc-9'f IICi/1. I 14.~! l,UIO ! 

I ! 
~3-1~ r.-m 1'1/1. I 7,/8J I 9.940 ! 
IJ,-S.!21 Co-i,O iu/L ! ( l900 ! o.s:50 ! 
LA-s.121 es-m iu/1. . ! ~-000 ! 231.000 ! 
lGT'i!T' I-l2' •. I 0.000019 ! ! 
LA-s.121 Tatu Gilli ~u 2iil00.000 ! Z.000 ! 

l.HIC?-1,t Visiw tilEE!ll91 !RI! a.EM'faull! CWAUl:ifT ! 
Yoluat ltohll IL " 
Nus ltot&ll ' 2m,ll0 ! 
Ti111 ·10luae gul111s 313000.000 ! 

Sl.000 i R.aoi1t1C11 lll/h ~.000 ! S.000 ! 
! 

l.H14-121 Sotcific flfft J/q deq C 0.0'16 ! 
l.Hl4·12l Sotterunq Point ~c 168.ZOO ! 

I 

LA-~101 ~k~mty q/11. l.~! 

lili:..~ Particle Siu Ill 19,9 Ill IHI!! 
Sl.4 ua ,t 5! 

! 
LA-51,-!21 Viscosity r:P too solid ! 

LA-51,-!~l 'loluat !ar~.l .. ~.000 I 45.000 ! 
LA-~l,-!51 11111 lorl!I, ' 5.13:5 ! o.~! 
!.A-:IC?-!Sl Fra1:tim a I.COO ! 1,0()0 I 1.000 ! 1.000 ! 

! ! ! 
ElH54 :1.i 
al-!~ :7 • .5 
li\-22 13.4 

56 



- - - - - - --
. . .. . ( 

SO-RE-TI-198 
Rev. 0 

Ol-lw~ 

i\-103 CIJflHll1' iel:RTlJiIT! m'a!T Vt(.!E! m'a!T V~! R9CRJVt(.!E! REP!!T V~! :fP!!T TOTiL. ! MIIIUI TOT~ 
R-12 ! Direct! llltr ! Acid ! Fusi011 ! ! 
82ICIII ,. I I I I 

~ cafCSiiE ! I I I I 

Cmsity gill. ! I I I I 

! 
Alllli.11111 uq/9 ! I 1.!IE+04 ! O,CCE+OO ! l.~+ol! l.71E~ ! 1,71E~ 
llrt111 uqiq ! ! ( 4.~+oo ! O.IXE-+00 ! &.~! &.09E+o2 ! &.1~~ 
9i5111tll UIJl9 ! ! ( 8.57E-+OI ! o. C(.€-,00 ! l,liE+o2 ! t.l7E-+02 ! 2.03':+')2 
Bcrai 114/9 ! ! l,l9E+ol ! O.OCE+oo ! o.ooaoo ! 1.1~1 ! t.l~+ol 
C-111 uqJq ! ! ( 6.SoE-+01 ! O.OCE+OO ! U4E-+01 ! 1,44£-+01 ! 9,M-+01 
Cila111 111119 ! I 1.m-+02 ! O.OCE-IOO ! !.7C€~ ! !.SJE-+Ol ! !.33E+o3 
Oiromua uqiq ! I 4.0~1 ! O.OCE+OO ! 1.oc£-+Ol ! 1,i.E+ol ! 1,Ja:+-)l 
c.:.aut uqiq ! I O.OCE+oo ! O.OCE+oo ! 2.m .. JO ! 2.lTt+oo ! 2.l7E+oo 
emp.- uqlq ! I 4.~! i),OCE+oo ! o.a+oo ! 1,llE-+01 ! 1,llE-+01 
!rat U4/q ! ! ( 6.Z.C+oo ! O,OCE+oo ! l~-+02 ! li!E-+02 ! l31E-+02 
Lfid uqiq ! ! ( 2.m-+02 ! o.ooe+oo ! 1,I!E-+02 ! 1.~-+02 ! l 9c-E-+02 
lllqnlSiua fll}q ! ! 2.26£-IOO ! O.OCE-IOO ! 8.~+o2 ! 8.5-IE-+02 ! 8.S-IE-+02 
!'.illoww uq/9 ! ! ( 2. s:!c:+o I ! O,OCE+oo ! 1.:4E+v2 ! t.,4€-+02 ! l,Z:-+02 
Micul 111119 ! I l~-+01 ! O,OCE-IOO ! o. 91£-+0l ! u-1E+o2 ! 1,04£-+02 
fl!loscilar,is uq/q ! I 2.J:2£-+03 ! O.OCE+oo ! 5.4~-+0I ! 2.3FE-+Ol ! 2.:1:E+Ol -q;,J Patwiua 114/q ! i 2. :.!£-+Ol ! O,OCE+oo ! 2.2lE-;02 ! 2.~ ! 2.!C€-+Ol 

i:=,- Silian uq/q ! I 4.~! 1).0(€-+00 ! U3E~! t.01E+04 ! t.Ot£i1)4 
r--·~ Sllvr U41q ! ! ( 1.m+oo ! o.oce+oo ! 2.m+o1 ! 2.m+o1 ! ll9E-+Ol 

* Soli111 uq/9 ! I 2.lC€-+05 ! O.OCE-IOO ! 5.07E~ ! 2.l~ ! 2.l:£-+05 
'....O strcntiua Uljiq ! I O,OCE+oo ! O.OCE+oo ! !.SiE+ol ! 1.m-+01 ! 1.m+o1 
cr-,... Ziac uq/q ! I o.ixaoo ! O.OCE+oo ! 2.ZTE+ol ! 2.~I ! 2.29£-+0l 
1:::-::t. ZircCllillll IIIJ/t ! !< 1.m+o1 ! O.OCE+oo ! 2.!'rEi02 ! 2.ffi-+02 ! 2.r.:E~ 
:.L..·---- I I I I I I , .... ... 

ll"wua !.~+ol ! o.ixaoo 1 1.J.6E+ol ! !.l7E~ ! 1.l7E+ol !~ uq/9 ! I 

=rr- I I I . I I I 

,:.:r-,., ltitrut uq/q ! I !. l:lc'.-+05 ! I ! !,13£+o5 ! 1.!3£~ 

I ! I I I 

Tit uqiq ! I 7.r.:E~ ! I ! 7.73£~ ! 7,73£+ol 
I I ! 

pit l09IUIO ! > 1.lJE-+01 ! 
! . I 

l'.ul loss I I 

Rrmta~C llq/9 ! 4.00E+OS ! I ! I 4.03£-+05 ! 4.()3£~ 
~ ta 1000 C uq/q ! 2.07E~ ! I I I 2.07E-+05 ! 2.0i£~ 

I I I I I I 

Plr-239,~ uO/q ! I 4.il'H2 ! O,OC€+oo ! 8.69H2 ! 1.~)1 ! 1.::i:-ll 
I I I I I I 

C-14 uOJq ! I 2.51£->l i O,OCE+oo ! I 2.!1Hl ! 2.!IE• l 
~~ ILi/q ! I 1,7-!E+oo ! O.OCE+oo ! 4.~l ! 4.9::'E+ol ! 4. t\E-+01 
T~ ua,, ! I !.14E• I ! O,OCE+oo ! O,OCE+oo ! 1,14f:• 1 ! !.14f:-)1 

I I I I I 

~241 uCi/q I 5.96E-)2 ! O.OC€+o0 I 9.71£-)2 ! U7H1 ! 1 .. m:-n . 
Co-eO uCi/q ! ( l.04E-)2 ! O.OCE+oo ! 5.i4E-.}2 ! 5.7-1£-)2 ! 9.iSE-}2 
C5-1l7 IJl'l/q I 1. 9'!E-+02 ! O.OCE+oo ! 2.04E+oo ! 2.0tE~ ! 2.0!E+o2 
1-129 IJl'l/q 1.9CE-)5 ! I I I t.9(€-)5 ! 1.90E-)5 

Tat&lS.... ILilq I 2.~~! O.OCE+oo ! ~t~+oo ! 2.08£+o2 ! 2.c&:+o2 
I I I I 

Vlsw llJT'E I: ! IGltZ: ! 1Gltl1! llJT'E 41 ! 
1Jal1111 (tatlll IL . O.OCE+OO ! . ! I I O.OOE+oo ! o.ooe+oo 
!!us !tatul aJ l 2.~l ! I I I 2.~+ol ! 2.~+ol 
Tii!i Yoluat ll~~! I I I I 

~iitiat IN/b ! ~OCE-+ol ! ~OCE+ot ! O.OCE+oo ! 7.itf:+o! ! !.OCE+ol ! 5.00E+ol 
I I I I I I 

Soltific Htit Jlq d"' C ! 9.63£-)2 ! I I I u~->2 i 9.o:iE-)2 
3att1111nq roi11t ~Ill C ! l.~2 ! I I I 1,~2 I 1 • .xie.v2 

I I I I I I 

~k Clnnty q/11. ! 1,::£,-00 I I I I 1.::£+oo ! 1,;!E-+00 
I ! -! 

Particit :ht ua ! l(JYE•• .. 
I 
i .• - I I I I 

Visccsity I toa saiid I I I I -

llJT'E I: ;e!ilSil c1DiN totll -:a/q l.!IE~ 0.0C(i-00 2.i3c:~ 
tctu :Jci,9 4.0::£+o2 O.OC€+oo S.i9E-+OI 

llJT'E 2: a.EM Y9.UI 

llJT'E ~ IO£ 

!IJT'E~t !W,itUOOset 

m :: 19.9 '!I - ,artitl! mt 
~ ~ ~ it :-Jt ~::;ui •ti al 
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311DIIII rt-!Ol 
l~~ Orwuill1 Uquar 

PRlmlRE CJflMMT 

LA-Slirl12 lltnsity 

LA-~143 Alllliftlll 
LA-:-O~l~l wiua 
LA-~143 Sisauth 
I.A-:'J5-14l 90ral 
l.HOS-143 udllua 
~AS-141 Wc1ua 
1.A-~1;3 Cllr011ua 
LA-51'.iS-143 C0illlt 
l.A-505-143 Cr.aiier 
LA-:OS-143 lr01 

. LA-:.05-143 LHd 
LA-!05-143 ~DttiU 
~143 lllaoilllSI 

\"<J ~143 Micktl 
CJ LA-505-141 i'lt01llllanll 
r .... LA-~05-141 Pohuiua . ..,,,,,,, LA-505-141 Silicm 

* ~-05-143 Silver 
''•11.0 LA-~143 Soli111 
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