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CHEMICAL COMPOSITION OF HANFORD TANK SY-102

by

Edward Birnbaum, Steve Agnew, Gordon Jarvinen, and Steve Yarbro

ABSTRACT

The US Department of Energy established the Tank
Waste Remediation System (TWRS) to safely manage and
dispose of the radioactive waste, both current and future,
stored in double-shell and single-shell tanks at the Hanford
sites. One major program element in TWRS is pretreatment
which was established to process the waste prior to disposal
using the Hanford Waste Vitrification Plant. In support of
this program, Los Alamos National Laboratory has
developed a conceptual process flow sheet which will
remediate the entire contents of a selected double-shelled

underground waste tank, including supernatant and sludge,
into forms that allow storage and final disposal in a safe,
cost-effective and environmentally sound manner. The
specific tank selected for remediation is 241-SY-102 located
in the 200 West Area.

As part of the flow sheet development effort, the
composition of the tank was defined and documented. This
database was built by examining the history of liquid waste
transfers to the tank and by performing careful analysis of all
of the anal_ tical data that have been gathered during the
tank's lifetime. In order to more completely understand the
variances in analytical results, material and charge balav.ces
were done to help define the chemistry of the variot!s
components in the tank. This methodology of defini1_g _t::,,
tank composition and the final results are document¢_i n
this report.

Introduction and Brief Tank History

As part of our efforts to develop a flow sheet capable of completely remediating

the more than 600,000 gallons of supernatant and sludge contained in the SY-102 waste



storage tank at Han¢_rd, we have attempted to develop as accurate an understanding as

possible of the composition of that tank. These efforts have considered the waste stream

going into and out of the tank during the tank lifetime (determined by Steve Agnew at

Los Alamos National Laboratory), as well as consideration of the analytical results from

core and grab samples taken from the tank.

SY-102 was originally placed into service in the second quarter of 1977 as a

primary receiver for supernatants from various process sites at Hanford, and served as

the feed tank for the 242-S evaporator. The evaporator reduced the volume of the

supernatants by a nominal 50%, after which the concentrated solution was returned to

SY-102. The concentration of these supernatants produced a high nitrate salt waste and

the resulting precipitates were allowed to accumulate in SY-102. The evaporator

operation continued from 1977 through 1981, resulting in the formation of a "salt cake"

at the bottom of the tank. This salt cake, estimated to be 38 in. high in 1981, is expected

to contain the bulk of the radioactive cesium and strontium present in the tank.

In 1981, when the tank became a primary receiver of dilute wastes from T- and Z-

Plant, the nature of the solids deposited in the tank changed dramatically with the

influx of low levels of TRUs and fission products from reprocessing operations. In

addition, a large portion of the salt cake accumulated earlier redissolved in these

relatively dilute waste streams and was transferred to other tanks. As a result of the

complexity of the waste stream transfers into and out of SY-102 during this period

(Figures I and 2) and the lack of analytical data on the composition of the transferred

liquids, more direct tank analytical data are needed to characterize the current tank

composition.
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Fig. 2. SY-102 tank history from waste stream transfers.



Description of Available Analytical Reports

After the evaporator campaign ended in 1981, several grab samples were taken

from various locations in SY-102 and a limited elemental analysis was performed on

both the supernatant and solid portions of the sludge sample. In addition, americium,

cesium, strontium, plutonium and neptunium levels in the samples were also

monitored by radiochemical analysis, although the isotopic distribution is often

unknown. We have also received analytical results on grab samples taken in 1984, 1985,

1988 and 1989.

The most detailed analytical results on the SY-102 tank composition comes from

a core sample taken at the end of October 1988. At this time, a 1-in. diameter core

sampling pipe was pressed into the sludge of the tank reaching close to the bottom of

the tank. Four separate core segments were obtained, each of which should have been

19 in. long. The bottom core segment recovered was 4 in. shorter than expected and we

have assumed that the missing 4 in. is from the bottom of the tank, since the recovered

sludge from the lowest portion of the bottom 19-in. segment is quite dense and hard.

As a result, the core sampler may have become jammed at the bottom of the tank,

preventing recovery of the last 4 in. of the sludge.

A color, density, and hardness demarcation exists in the bottom segment, 4 in.

from the lowest portion of the segment recovered. We have assumed that this lowest

4 in. represents the salt cake in the tank, and if we include the missing 4-in. portion of

the bottom segment, we can estimate a total of 8 in. of salt cake left in the tank

compared to the 38 in. present in 1981. The remainder of the sludge recovered, i.e., the

upper 11 in. of the fourth core segment and the 19 in. of the third segment are primarily

wastes from plutonium reprocessing in which iron hydroxide was used to precipitate



the TRU content. Figure 3 shows a breakdown of the core segments as well as some of

the physical characterization data available.

Due to the limited amount of material recovered in the core operation, the

decision was made to combine and/or homogenize various sections of the core prior to

submitting samples for analysis. Six different sample types were sent for analysis either

to Batelle's Pacific Northwest Laboratories (PNL) and/or to the Process Chemistry

Laboratory (PCL) currently operated by Westinghouse. These sample types include: 4B,

the bottom 4 in. of the fourth core segment, presumably representative of the salt cake;

4C, the homogenized, remaining 11 in. of the fourth segment; 3C, the homogenized

third segment; 3T4S, the solid portion of an homogenized mixture of the third core

segment (3C) and the remainder of the fourth core segment (4C) after centrifugation;

3T4L, the liquid portion of the same mixture after centrifugation; and 1-2, a composite

of the first and second core segments which were both liquids. A flow sheet describing

the preparation of these samples types is also shown in Figure 3.

A limited amount of information is also available on the analytical results from

the core taken in February 1990, in particular the 34COMP sample from that core, which

is a composite of the third and fourth segments from the bottom of the tank. A limited

set of analytic data for this 1990 core sample is included in Lumetta and Swanson's

sludge washing report. In addition, the analysis on the same sample, reported by Gray

at the Process Chemistry Laboratory, includes nearly 20 metals, 3 anions and activity

measurement of 6 radioactive metals. Unfortunately, we do not have any information

on the core characterization, or how the sample composites were prepared. This lack of

information increases the uncertainty associated with any detailed comparison between

the 1988 and 1990 cores.
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The analytical data available to us have been inserted into five Macintosh Excel

spreadsheets attached in Appendix A. The first of these spreadsheets (filename:

Comp.SL.final) lists the analytical and radiochemical data by element for each of the

core and grab analyses performed in the original units reported and in wt %

(nonradioactive) or g/g (radioactive). It also includes information regarding the

physical characterization of the sample, such as density, and notes needed to proper!y

interpret the analytical results. Two spreadsheets, one for solids (filename =

Solid.Values) and one for supernatants (filename = Liquid.Values), are derived from the

first spreadsheet by stripping away the original data and notes in order to permit a

direct comparison to be made between all the analyses available in units of wt %, g/L

and M for nonradioactive elements and g/g, _tCi/g and _Ci/L for radioactive elements.

An additional spreadsheet (filename = 3T4S.Data.Solid) summarizes the analytical

results from Lumetta and Swanson's sludge washing experiment on the 3T4S sample

from the 1988 core and the 34COMP sample from the 1990 core. Finally, we have

presented a fifth spreadsheet (filename = 88/90 CoreComp3) which includes the

analytical data for the 34COMP sample (1990 core) from Gray's report and compares it

to the data available for the 4B and 3T4S (1988 core) for the same elements. The data for

the 1990 34COMP samples are not included in the Comp.SL.final spreadsheet. The

charts presented on the supernatant in the tank are derived from the Liquid.Values

spreadsheet, those on the tank sludge from the Solid.Values spreadsheet, those on the

3T4S sample from the 3T4S.Data.Solid spreadsheet and those on the 34COMP sample

from the 88/90 CoreComp3 spreadsheet.

Potential Problem8 in the Int¢rpretation of the Analytical Data

Before using the analytical results available to define the composition of SY-102,

it is important to recognize the implicit limitations on their utility and accuracy. First let

us consider the sampling problem, using the tank sludge as an example. A similar,



although less serious sampling problem, will exist for the tank supernatants due to

density variations of the liquid layer. We have ayailable ten sets of analytical results

listed in the Comp.SL.final spreadsheet for tank sludge. One of these (Kirkbride) is not

a true analytical result since it is an undocumented estimate of tank sludge composition

based on the other analytical data. Of the remaining nine sets of data, one is on sample

4B from the 1988 core, two are on sample 3T4S from the 1988 core, one is simply labeled

as "solids '°and five are grab samples taken from a point reported to be 6 in. from the

bottom of the tank. In contrast to the core, which was obtained in October of 1988, the

grab samples were obtained in November of 1984.

Considering the size of the tank and the time frame over which the sludges were

accumulated, it must be recognized that the nine sets of analytical data presently

available represent an extremely limited sampling program which is incapable of

determining the magnitude of any horizontal inhomogeneity in tank composition that

may be present. Horizontal inhomogeneities are likely to result from pumping slurries

into the tank and supernatants out of the tank, since the sluicing action of the pump will

tend to preferentially deposit or remove sludge from the region close to the riser used

for the transfer. If different risers were used to carry out the transfers over the years,

then we can expect horizontal inhomogeneities to be present over a large portion of the

tank. Temperature gradients between the tank contents already present and the

incoming slurry can also induce significant horizontal inhomogeneities to form. In the

absence of horizontal inhomogeneities, the analyses of grab samples taken 6 in. from the

bottom of the tank in 1984 might be expected to closely match the analyses of the 4B and

3T4S samples taken from the 1988 core. However, it should be noted that differences

between the grab and core results can be ascribed either to mixing of the bottom sludge

layer between 1984 and 1988, horizontal inhomogeneities in the tank composition,

errors in the estimated depth of the grab sample, or analytical errors.



The utility of the analytical data obtained for the grab samples is severely limited

by the selectivity of the analyses that were carried out. Although the sludge is an

extremely complex mixture, analyses for up to only ten elements and two to three

anions were reported. Analyses for sodium, nitrate and nitrite, the largest components

in the sludge were not reported. A much more detailed analysis was carried out on the

1988 core samples, but serious omissions also occur here. For example no anion

analyses were carried out by Scheele and Peterson for the 3T4S sample whereas Herting

reports a limited anion analysis but almost no radiochemical information on the same

sample. These differences in what analytical information is available from the various

analytical reports makes comparison of the reports to confirm the reliability of the data

inconclusive.

The radiochernical results reported depend to a significant extent on the isotope

mixture present in the sample. For example, Scheele and Peterson report individual

alpha activities for Pu-238, Pu-239, Pu-240, and Pu-241, whereas Weiss reports only the

sum of Pu-239 and Pu-240 activities. Similar problems occur for other radiochemical

measurements where more than one isotope of the same element is present in the

sludge.

Finally there is the question of the accuracy of the analytical data. In a complex

mixture, such as the Hanford tank sludge, matrix interferences can dramatically affect

ICP (inductively coupled plasma) or AA (atomic absorption) results. Without having

access to the analytical protocols used to carry out these analyses, it is difficult to assess

the extent to which matrix interferences have affected the results reported. A memo

from R. L. Weiss of the Office of Sample Management (November 19, 1990) indicates

that no matrix-specific standards or spikes were run for the 1988 core analyses carried



out by PCL. No mention of analytical controls are reported for any of the other analyses

on the SY-102 samples, suggesting that there may be large errors in the reported

analytical results. It should also be noted with regard to the anion analytical results

reported, that Scheele and Peterson's data for the October 1988 core were obtained by

ion chromatography on a solution obtained by extraction of the sludge with water. This

implies that anions found in the sludge in the form of insoluble salts (e.g., aluminum

phosphate and chromium(III) fluoride) went undetected by this analytical technique.

Other reported anion analyses may be similarly affected.

Tank $upernatant Composition

Sixteen different analyses are listed in the Comp.SL.final and Liquid.Values

spreadsheets on supernatants from tank SY-102. These include analyses on

supematants from twelve grab samples between 1984 and 1989, and four analyses of

supernatants from the 1988 core, i.e., the 1-2 and 3T4L samples. Each of the core

samples was analyzed by PNL and by PCL, although the PCL analyses were less

comprehensive, whereas the grab samples were analyzed only by PCL. In addition to

the grab samples being dispersed over time, they were also taken from different depths

in the tank and possibly from different risers, making direct comparisons difficult.

The most recent analyses of the homogenized supernatants from the 1988 core

generally show relatively low levels (below 1%) of all elements and radionuclides,

except for sodium which was reported to be in excess of 8% by weight in the 3T4L core

sample and 2% in the 1-2 sample. One analysis of the 3T4L sample also reports anion

concentrations, in which high levels (in excess of 1%) of nitrate, nitrite, carbonate and

hydroxide were found. Lesser amounts, but still significant levels of chloride,

phosphate and sulfate were also found in these supernatant samples. The only other

elements present in significant amounts in the supernatants from the core samples were



aluminum and potassium (-- 0.3% by weight). All other elements analyzed were found

at levels of 0.05% or less. Earlier grab samples taken in 1984 are reported to have a

higher level of aluminum (-0.7 wt %).

The variation in the reported abundance of an element in the supernatant can be

illustrated using a bar chart in which a plot is made of the concentration of that element

for each sample taken from the tank. Bar charts showing the variation in the analytical

results for three of the major elements found in the supernatant, aluminum, sodium and

potassium are shown in Figures 4--6, respectively. It is reassuring to note the analytical

results, presented in adjacent bars, for the 3T4L and 1-2 samples by PNL and PCL are

very similar for all three metals.

Although an analytical report for these three elements is not available for every

sample taken, it is clear that the analytical pattern is not the same for each element. For

example, in the aluminum chart (Figure 4), the aluminum content of the R4656 sample

is more than 20 times that of the R5027 sample. For sodium (Figure 5), the sodium

content in the R4656 sample is only 10 times that of the R5027 sample, and for

potassium (Figure 6), the potassium content of the R4656 sample is only 1.5 times that of

the R5027 sample. Similar fluctuations in the relative elemental content are apparent

when comparing other pairs of samples. These fluctuations could be associated with

the difference in the sampling date, or the sampling depth, or the riser used to obtain

the sample. In some instances, the sample was obtained as a liquid; in others it is the

supernatant resulting from centrifugation of a slurry. Extraction of the solid fraction by

the supernatant during sample preparation ma_ be responsible for the higher

aluminum concentration found in the R3316, R3317 and R3318 slurry samples obtained

6 in. from the bottom of the tank. The somewhat smaller elevation in the aluminum

concentration found for the 3T4L sample may be due to the same phenomenon, since
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this sample also results from centrifuging and separating the third and fourth segments

into a solid and supernatant layer.

An estimate of layering in the supernatant can be made from a consideration of

the R5027, R._028 and R5029 samples which were obtained in June 1989 from three

different heights in the tank, but in the same sampling operation. The fact that the

analyses reported for aluminum, sodium and potassium are nearly the same for each

sample, suggests that, at least in June 1989, there are no major layers present in the

supernatant that would lead to different elemental compositions at different depths in

the tank. The analytical results for R3037 and R3038, obtained in November of 1984, are

also consistent with a lack of layering in the supernatant in the tank.

In contrast, the large difference in the potassium levels that occurs in the June

1989 samples compared to the November 1984 samples suggests that a significant

change in the nature of the waste stream occurred in the intervening years. Similar

differences between the ratios of the elements on different dates are consistent with a

variation in the waste stream flowing into the tank, as expected.

The two samples taken in March 1989 (R4615 and R4656) are of interest since

they differ so markedly in their analytical results, but were obtained within five days of

each other. The R4615 sample analytical results for these three elements are very similar

to those of the June 1989 samples, whereas the analytical results on the R4656 grab

sample indicate a much greater concentration of all three elements. Unfortunately, we

have no information as to the depth or riser location at which this sample was taken. It

may be that the R4656 sample represents an anomaly, either due to a sampling or

analytical error. The possibility that sampling occurred shortly after introduction of a



new waste stream into the tank seems unlikely since the record of tank transfers shows

no unusual tank activity during March of 1989.

The variation in the supernatant nitrate levels is shown in Figure 7. As is the case

with the metals, there are large differences in nitrate concentrations from sample to

sample and the concentration pattern across the chart appears to be different from any

of the metal concentration patterns. Although the grab samples obtained in June 1989 at

different tank depths have the same nitrate concentrations, the grab samples obtained in

November 1984 at two different tank heights have markedly different nitrate levels,

with the R3038 sample nearly ten times the concentration of nitrate as the R3037 sample.

Unlike the metal data, this large variation suggests that layering, based on the density

associated with the nitrate concentration of the supernatant, may occur.

Concentration data for the same set of samples are shown for fluoride, chloride

and sulfate in Figure 8. As can be readily seen from this combination chart, there is no

consistency to the relative concentrations of the anions in the samples. Sometimes

sulfate is present in the greatest concentration (e.g., R3316), sometimes fluoride (e.g.,

R5027), and sometimes chloride (e.g., R3318). Again it should be pointed out that the

set of three June 1989 samples have similar concentrations of the three anions, but the

R3037 and R3038 samples from November 1984 have markedly different concentrations

of the same three anions. The difference between the behavior of the June 1989 and

November 1984 samples may reflect the fact that layering did occur in 1984, but enough

mixing occurred prior to the withdrawal of the 1989 samples to prevent layering.

Figure 9 shows the sodium, nitrate and nitrite concentration data together for the

samples in which analytical data are reported for all three species. Since it might be

expected that sodium and nitrate will track together in the waste stream, roughly
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comparable concentrations of these species should be present in each sample. This

appears to be the case for all the samples shown in Figure 8 with the exception of R4656,

again suggesting that the analytical results for this sample may be an anomaly. Another

unusual feature in this chart with no obvious explanation, is the very large nitrite level

in R4615.

In general, radiation levels reported for the supernatant grab samples are

typically less than one Curie per liter, with Cs-137 responsible for the majority of the

activity. In nearly all samples, radiation levels of other radioactive isotopes are one

hundred-fold or more lower than the Cs-137 activity level. The variation in the Cs-137

levels reported for the samples is shown in Figure 10. Again we note the large variation

in radiation levels, with an especially anomalous value for the R4656 sample.

Interestingly, the variation in Cs-137 levels reported follows the same pattern as that

observed for the aluminum concentration in the samples (Figure 4), suggesting that the

same waste stream may be responsible for the appearance of both cesium and

aluminum in the tank supernatant. However, in view of the difference in the

chemistries of the two elements, the similarity in behavior may only be a fortuitous

occurrence.

Tank Sludge Composition

As mentioned earlier, there are nine analytical reports available for the 102-SY

tank sludge. Three of these reports are on samples from the 1988 core, one is from a

grab sample taken in July 1988 (102SY-Solids), and four of the last five are from grab

samples taken in November 1984. No date is available for the fifth grab sample (R3036),

but it appears to have been taken even earlier, since the analysis date is October 1984. It

should also be noted that there are two reports on the analysis of the R3316 sample
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which differ significantly. However, no explanation is available as to what is

responsible for the different set of analytical values reported.

The variation in the concentration of aluminum, chromium and iron found in

these samples is shown in Figure 11. With the exception of the 3T4S samples and the

102SY-Solids sample, all of the remaining samples have the same relative abundance of

the three metals, i.e., Al > Cr > Fe. This is consistent with the fact that all of these

samples were obtained from near the bottom of the tank, although the location is not

available for the R3036 grab sample. In contrast, the 3T4S samples taken from a point

higher in the tank have a reduced chromium concentration, compared to the other two

metals. The 102SY-Solids sample is a grab sample which also has a reduced chromium

concentration, suggesting that this sample, like the 3T4S sample, was obtained from a

point higher up in the tank sludge.

If we consider the absolute values of these analytical results, rather than the

relative results, we find a large variation in the concentrations of the three elements as a

function of the sample. For example, the aluminum concentration varies from a high of

~16% by weight in the R3036 sample, to a low of --5% in the 4B sample. Similar

fluctuations are present in the analyses of all three metals. The source of these

fluctuations could be a result of horizontal inhomogeneities in the tank composition,

since the 4B sample and grab samples from the bottom of the tank could have been

taken from different locations in the tank. Alternatively, the differences in the analytical

results could be due to matrix interferences occurring iz_the analytical procedure. The

presence of matrix interferences could alter the absolute values determined for the

metal concentrations, but would be less likely to alter their relative concentrations. The

analytical results from the R3036 sample are more than double the values reported for

the other grab samples. Since we do not know the location of this grab sample, these
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high concentration values may be typical of sludge higher in the tank. Omitting the

R3036 sample data from consideration considerably reduces the spread in the analytical

values reported for the other sludge analyses.

The 3T4S sludge sample is the only sample for which we have duplicate and

independent analytical data. Figure 12 shows sludge concentration values obtained

from Scheele and Peterson (PNL) as well as from Herting (PCL) for aluminum,

chromium, iron and sodium. In addition, I have included in this chart Kirkbride's

estimate, which is presumably based on the PNL and PCL data, as well as the Weiss

results on the July 1988 grab sample (102SY-Solids). Values reported by Scheele and

Peterson agree reasonably well with those of Herting for chromium, iron and sodium.

However, Herting has an aluminum value nearly three times that of Scheele and

Peterson. This deviation in the aluminum value can only be assigned to analytical error

or to severe matrix interferences, which were accounted for by one analyst but not the

other. It is interesting to note that Kirkbride selected the aluminum value from Scheele

and Peterson, the chromium and sodium values from Herting, but used an iron estimate

which is lower than either analytical value reported.

The iron value from the 102SY-Solids grab sample is similar to those reported for

the 3T4S sample, but the aluminum, chromium and sodium values are all much lower.

This deviation may reflect the fact that the 3T4S solid sample was obtained by mixing

the top of the fourth core segment with the third core segment followed by

_ homogenization and centrifugation. In contrast, the 102SY-Solids grab sample was

almost certainly obtained from a much smaller vertical volume of the tank and therefore

the metal concentrations reported should reflect much more localized tank conditions.

If this is indeed the case, then these results indicate that the concentrations of the

various metals vary substantially, depending upon either the horizontal or vertical
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sampling location in the sludge. Additional sampling of the tank will be necessary to

answer this question.

In Figure 13 we have shown the variation in the concentrations of aluminum,

chromium, iron and manganese for the 3T4S sample reported by Scheele and Peterson,

and Herting, as well as the values reported for these elements from three of Lumetta

and Swanson's sludge washing experiments, i.e., PFP-1, PFP-3 and PFP-8. All of these

analytical results are on a sample from the same composite; however, it should be noted

that Lumetta and Swanson's results were obtained at a later date and they reported that

the composite from which they obtained their samples was dried out. This would

increase the effective concentration of the elements due to the loss of water.

The analyses for the four elements all show similar, albeit not identical, patterns.

Aluminum and iron are in greatest abundance in all samples, although the absolute

concentrations are not the same. Lumetta and Swanson's results do appear on average

to be somewhat higher than the results of Scheele and Peterson as expected from the

reduced water content of the PFP samples. They are also greater than Herting's results,

with the notable exception of aluminum, for which Herting reports a value nearly

double that of any of the other analyses. The range of ~1% observed in the analytical

results on the three PFP samples from the sludge washing experiments is much larger

than the deviation one would expect due to normal analytical error. This may indicate

the limits of precision possible for such a complex matrix, but it seems more likely that

this range reflects the homogenization process originally used to composite the third

and fourth segments and prepare the 3T4S sample. The inhomogeneity of the 3T4S

sample, reflected in the large analytical range, may be a consequence of uneven settling

during the centrifugation step used on the composite to separate the solid sample (3T4S)

from the supernatant sample (3T4L).
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Figure 14 shows the variation observed for six of the less abundant elements

found in the 3T4S sample, including calcium, potassium, phosphorus, lead, thorium

and uranium. Unfortunately, not all elements were analyzed in every analysis, but we

can get an indication of the limits on the analytical results and the interpretations that

can be drawn from them. There appears to be significantly greater variation in the

analytical results reported for these less-abundant elements than for the most-abundant

elements. For example, the concentrations of potassium and phosphorus reported by

Scheele and Peterson are nearly three times greater than the concentrations reported by

Herring. A comparison of the analytical results for the three PFP samples show that

most of the elements were found to have similar concentrations in all three salnples,

with the exception of the calcium level in PFP-8, which is smaller by a factor of nearly

twenty. As was observed for the more abundant elements, the ranges observed in these

analyses exceed normal analytical expectations, which may also be a result of

incomplete homogenization of the 3T4S sample.

The variations in concentration of the radioactive elements americium,

plutonium, and cesium are shown in Figure 15. Unfortunately, interpretation of the

plutonium data is complicated by the fact that different isotopes are reported for

different samples (see Comp.SL.final spreadsheet). In addition, the americium and

plutonium data listed for Scheele and Peterson's 3T4S sample were actually determined

for the 4C sample, i.e., sludge from the top of the fourth core segment prior to forming

the composite with sample 3C from the third core segment, rather than sample 3T4S.

If we omit the second 3T4S sample, which is actually the 4C sample, and the

102SY-Solids sample from consideration, we can see that the activity values for Cs-137

are in reasonable agreement for all of the other samples, averaging roughly 130 _Ci/g,
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with the largest variation being a factor of two between the R-3318 and R-3316 samples.

Since the 4B sample and all the grab samples listed were obtained near the bottom of the

tank, this value should reflect the cesium content in the residual salt cake left in the

tank. The values for the 4C and 102SY-Solids sample are much lower, consistent with

the fact that these samples were obtained at a point significantly higher in the tank, i.e.,

above the salt cake, where we would expect to find a lower Cs-137 content.

In contrast, the americium activities are generally lower than the Cs-137

activities, but show much greater variation from sample to sample. It is unclear at this

time what is responsible for the very large fluctuations observed in the Am-241 activity

levels reported in these samples. The values from the bottom of the tank, i.e., the 4B

sample and the grab samples, appear to be significantly lower than those reported for

samples obtained from a point higher in the tank, such as Herting's analysis of the 3T4S

sample and the 102SY-Solids sample. Consistent with this observation is the fact that

the Am-241 analysis reported for the 4C sample by Scheele and Peterson also falls in the

lower range of activities. We have ignored the value reported by Kirkbride since this

value is not an independent analytical result.

Scheele and Peterson's report on the 1988 core samples represents the most

complete set of analytical data available for the SY-102 tank sludge. The elemental

abundances determined for the 4B and 3T4S core samples are shown in Figure 16. The

dominant species in the 4B sample have the order: Na > Al > Cr > P > As ~ _ > Fe. The

distribution of the dominant species in the 3T4S sample are quite different, with the

exception of sodium and aluminum, and have the following order: Na > Al - Fe > Cr >

Mn > Ca > P > Si. The difference in the sludge analysis for these two samples

presumably reflects the different layers that formed in the tank as the waste stream fed

into the tank changed over the years. Due to the compositing and homogenization of
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the core segments, we have converted the many layers that may exist in the tank into

only two effective layers, i.e., sample 4B, which represents the sludge in the bottom 8 in.

of the tank, and sample 3T4S, which represents the remaining 30 in. of sludge.

The elemental abundances of those elements found at lower concentrations in the

4B and 3T4S samples of the sludge are shown in Figure 17. Again it is clear from a

comparison of the results for the two samples that they have a different signature, as

would be expected if the waste streams forming the sludge were different.

Unfortunately, analytical data for bismuth, thorium, and heavy metals such as lead and

mercury are not available for these samples. Uranium data for the 3T4S sample are also

missing. These additional data would be useful information since the concentrations of

these elements in the sludge will probably affect any tank remediation flow sheet

proposed.

The analytical data available for the concentrations of anions in the sludge are

relatively sparse. Scheele and Peterson reported the concentrations of several anions in

the 4B sample but not for the 3T4S sample. As mentioned earlier, these analyses were

carried out on aqueous extractions of the sludge and therefore do not detect anions

present as insoluble salts. Figure 18 shows a comparison between the anion data

available for the 4B sample and the data for the 3T4S sample from Herting's analysis.

The much larger nitrate concentration found in the 4B sample is consistent with the salt

cake composition proposed for this sample.

Figure 19 shows the variation in the chloride and sulfate concentrations reported

for the sludge samples. These are the only two anions for which analytical data are

available for the majority of the sludge samples. The chloride data show relatively little

variation in concentration compared to the sulfate data. The large deviation in the
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sulfate values reported for the R-3316, R-3317 and R-3318 samples is particularly

surprising. The fluctuation may reflect the formation of insoluble, or less soluble salts

during the process of extracting the basic solid with water, in preparation for the ion

chromatographic method used for the analysis. Mixing of the layers in the sludge may

bring together in the liquid phase cations and anions that were separated in the sludge,

resulting in the precipitation of new salts. Deviations in the exact method used to carry

out the extraction could account for the formation of different amounts of insoluble salts

for each sample, and since sulfate salts tend to be less soluble than chloride salts, greater

variation in the sulfate results would be expected.

It is of some interest to compare the phosphorus analysis carried out on the 4B

sample using ICP with the phosphate analysis carried out on the aqueous extraction of

the sample using ion chromatography. Scheele and Peterson report 0.38 mmol/ g of

sludge by ICP compared to 0.48 mmol/g by ion chromatography. If insoluble

phosphate salts were not detected by aqueous extraction, we would expect the ICP

number to be larger than the ion chromatography number. Since the reverse appears to

be the case, we might expect that all of the phosphate present in the 4B sludge sample

should be capable of being extracted by water. In contrast, for the 3T4S sample, Herring

reports 0.181 mmol/g by ICP and only 0.0917 mmol/g by ion chromatography,

suggesting that nearly half of the phosphate is in the form of water insoluble salts. We

can compare this result with Lumetta and Swanson's sludge washing data on the 3T4S

sample in which they found that a water wash removed 18.7%, 22.1°/, and 100% of the

phosphorus from the sludge in three separate experiments. They could give no

explanation for the large discrepancy between the three experiments, and unfortunately

none of them match the 50% extraction rate we would expect from the ICP/ion

chromatography comparison. Again, we note here that these fluctuations in the



experimental results may simply be a consequence of inhomogeneities in the 3T4S

sample that occurred during the sample preparation.

The interpretation of the Lumetta and Swanson's sludge washing study is further

clouded by the method used originally to prepare the 3T4S sample. The 3T4S sample

was prepared by mixing the slurry from the third core segment with the upper 11 in. of

the fourth core segment, homogenizing and centrifuging the mixture, and then

separating the solid (3T4S) from the supernatant (3T4L). Since the phosphate levels in

supernatant sample 3T4L are much lower than those found in the solid 3T4S sample, it

would seem reasonable to expect that any extractable phosphate would have already

been extracted into the supernatant during the sample preparation, leaving no

phosphate to be extracted in later sludge washing experiments. However, it may be

that differences between the hydroxide content of the supe'_'natant during sample

preparation and the later sludge washing experiments can account for this behavior.

Alternatively, the larger volume of water used in the sludge washing experiments,

compared to the supernatant in the sample preparation, may dissolve more of the

poorly soluble transition metal phosphate salts.

Comparison of the 1988 and 1990 Cores

Information on the 1990 core is available to us from two sources; Lumetta and

Swanson's sludge washing experiments (PFP-6 and PFP-7) and Gray's report from the

PCL laboratory at Westinghouse. Both sets of analyses are limited to the 34COMP

sample, which appears to be the solid sample analogous to the 1988 core 3T4S sample,

resulting from homogenization of the third and fourth segments of the core followed by

centrifugation. Although we did not receive a detailed description of the 1990 core and

sample preparation, the information we do have suggests that a sample analogous to

the 4B sample from the 1988 core was not separated out of the 1990 core, implying that



the bottom 8 in. of the 1990 core sample was included in the homogenization of the

third and fourth core segments. This should increase the relative concentrations of the

salt cake components (e.g., sodium, nitrate, Cs-137) in the 34COMP sample from the

1990 core compared to the 3T4S sample from the 1988 core.

Information from Steve Agnew supports risers 1B and 13A as the locations of the

1988 and 1990 core samples, respectively. Riser 1B is roughly 20 ft 8 in. from the center

of the tank, nearly equidistant from the Feed Pump Pit and the Pump Pit. In contrast,

riser 13A is less than 11 ft from the center of the tank, adjacent to the Pump Pit. The two

risers are approximately 15 ft from each other. Figure 20 presents a schematic of the

riser locations on tank SY-102 with the core sites indicated (Rockwell, #SD-RE-TI-093).

The 88/90 CoreComp3 spreadsheet presents the data available for the 34COMP

sample from the 1990 core, together with the comparable data for the 4B and 3T4S

samples from the 1988 core. The concentrations of aluminum, chromium, iron and

manganese in these samples are shown in Figure 21. All three of the 34COMP analyses

have similar concentrations for these four elements. The results for the 3T4S samples

from the 1988 core are all substantially higher. The higher values could reflect the fact

that the 3T4S samples contain less water than the 34COMP sample, as suggested by

Lumetta and Swanson. However, the fact that the aluminum content of the 3T4S

sample is roughly double that of the 34COMP sample while the iron content of the 3T4S

sample is more than triple that of the 34COMP sample implies that explanations other

than water content must play a role in accounting for the differences in concentrations

observed in these two samples.

The relative abundances of the 3T4S and 34COMP samples are also different.

The 3T4S sample has the order Fe > AI > Cr > Mn, whereas the 34COMP sample has the
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order A1 > Cr > Fe > Mn. This difference in relative concentrations in samples taken

from similar depths in the tank, but at two different locations, suggests that

inhomogeneous mixing of the layers in the tank has probably occurred. However, if the

34COMP sample does contain a significantly larger portion of the salt cake from the

bottom of the tank, the presence of this material could explain the difference in the

relative concentrations since the order for the 4B sample from the 1988 core is the same

as that of the 34COMP sample. Thus the combination of greater salt cake and a wetter

34COMP sludge sample may be enough to account for the relative concentration

differences observed between the 3T4S and 34COMP samples.

Figure 22 presents the same information for elements present in less abundance

in the 34COMP sample, including, calcium, potassium, lead and thorium. There is

much greater analytical variation in these results, both for the 3T4S sample and the

34COMP sample. In addition, not all samples were analyzed for all the elements. In

particular, the calcium and thorium levels fluctuate by a factors of five and two,

respectively. These large fluctuations may represent serious matrix interferences in the

analytic method. The combination of missing analyses and poor analytical precision

prevents us from making a useful comparison between the 3T4S and 34COMP samples.

Charlze Balance
v

In an attempt to ascertain the reliability and internal consistency of the analytical

results, we have carried out a charge balance analysis on the 4B sludge sample from the

1988 core, the sample for which we have the most complete analytical data. These

results are presented in the form of two Microsoft Excel spreadsheets (filenames:

ChargeBalance and ChargeBalance.complete) in Appendix B. Our initial approach (in

ChargeBalance) was to assume that the elements for which the analytical data were

obtained by ICP, would be found in the sludge as cations, except for phosphorus,
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sulfur, boron, arsenic, selenium, and silicon, which were assumed to exist as the

oxyanions, phosphate, sulfate, borate, arsenate, selenate, and silicate, respectively. The

total charge for these latter anions was then added to the charges obtained from the ion

chromatography results for fluoride, chloride, nitrate, nitrite, and hydroxide. The total

cationic and anionic charges were obtained by converting the weight % values to molar

quantities and multiplying by the appropriate charge. For cations that can exist in

multiple oxidation states, a charge consistent with the presence of air and at least 0.1 M

NaOH was assumed. For example, iron was assumed to be present as Fe(lll) in FeOOH,

chromium as a Cr(IIl) salt, and manganese as Mn(IV) in MnO2. We refer to this case as

the Minimum Negative Anion Case. The charge balance that results from these

assumptions is not very good, with a net cationic charge of +150.6 compared to a net

anionic charge of-80.5. However, it should be noted that if the counterion for

aluminum in the sludge is assumed to be hydroxide instead of nitrate or nitrite, then the

hydroxide content needs to be increased, providing an additional 53.4 units of negative

charge, resulting in a total anionic content of-133.9.

A second scenario (also in ChargeBalance) assumed that any element capable of

existing as an anion under tank conditions, was in fact present in anionic form. This

approach was expected to increase the net negative charge and correspondingly

decrease the net positive charge. Under this scenario, in addition to the anions already

mentioned above, aluminum was assumed to exist as the tetrahydroxyaluminate anion,

chromium as chromate, and molybdenum as molybdate. Other potential anions that

could exist, but which were not included in this calculation, are tellurium as tellurate,

titanium as titanate and zirconium as zirconate. However, since these three elements

are present as minor constituents of the sludge, these assumptions do not affect the

charge balance calculation significantly. We refer to this scenario as the Maximum

Negative Anion Case. The charge balance that results from these assumptions now has
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an excess of negative charge, with a net cationic content of +89.5 and a net anionic

content of -103.4. The Minimum and Maximum cases represent the likely extremes of

charge balance possible for the sludge composition.

It is clear from a consideration of these two results, that the assumption made as

to the speciation of the aluminum ion in the tank is critical to obtaining a reasonable

charge balance. Converting all the aluminum present, based on the ICP analysis from

Al(llI) to AI(OH)4-, results in a net swing of 71.2 units of charge from plus to minus. A

similar conversion of the chromium from Cr(lIi) to Cr04- results in only a swing of 12.8

units of charge from plus to minus, due to the smaller weight % abundance and larger

atomic mass of chromium relative to aluminum. The imbalance in the net cationic and

anionic charge in these two examples can be adjusted by altering the Cr(lIl)/CrO4 =

and/or the AI(NO3)3/AI(OH)3/AI(OH)4- ratios.

Unfortunately, there is no direct evidence as to the form of the aluminum in the

4B sample. However, Scheele and Peterson, based on a water extraction of the sludge

samples, estimate that --10% of the chromium in the 4B and 3T4S samples is in the form

of chromate. Lumetta and Swanson's sludge washing results on the 3T4S sample

suggest that between 30°/. and 34% of the chromium is extractable as chromate. We

have used Lumetta and Swanson's sludge washing results on the 3T4S sample to make

what we believe to be a realistic estimate of the actual charge balance in the sludge. The

spreadsheet presenting these results is entitled Realistic Negative Ion Case for SY-102-

4B in Appendix B (filename: ChargeBalance.complete).

Using Lumetta and Swanson's sludge-washing results we have incorporated

both Cr(lll) and chromate into the charge balance spreadsheet using a value of 33%

Cr(III) and 67% chromate. The complete charge balance of the tank sludge was then



obtained by assuming that 30% of the aluminum is present as AI(OH)3 and 70% as

AI(OH)4-. A cation/anion balance of :t:110.7 results from these assumptions. Included

in this charge balance are the additional hydroxide ions present in AI(OH)3 which are

not accounted for in the hydroxide analysis by ion chromatography. In addition, we

have included the oxide and hydroxide content that must be present in MnO(OH)2 and

FeOOH, the compounds assumed to most likely account for the manganese and iron

content of the tank sludge, respectively.

As mentioned earlier, we were concerned that the technique used to carry out the

anion analyses might be in error due to the inability of the water extraction method to

extract insoluble salts. In order to estimate the effect of such an error, we carried out

one additional charge balance in which we arbitrarily assumed that all the aluminum is

in the form of AI(OH)3 and the chromium in the form of Cr(lll) (see

ChargeBalance.complete). This significantly reduced the anion content of the sludge

and we added 8% additional sulfate in order to reestablish the charge balance. This

represents a rough upper limit to the amount of missing anions that could be present in

the sludge, although several assumptions affect this value. For example, if fluoride is

the ion that is not extracted instead of sulfate, the missing fluoride would correspond to

roughly 3.2% of the solid. Regardless of the exact assumptions made, it is obvious that

the anion concentrations can be significantly higher than were determined

experimentally without disrupting the charge balance calculation.

Metal Oxide Balance

An additional piece of information available for the 4B sludge sample from the

1988 core, is the result of calcining the sludge at 1000°C for one hour. A weight % oxide

of 38.4% was reported for a sludge sample previously dried at 105°C overnight. The

difference in the weight of the sample before and after heating represents conversion of



hydroxides to oxides, and decomposition of nitrates and nitrites to oxides. In addition,

the reduction in weight after calcination may represent loss of any remaining hydrated

water not removed from the lattice by drying overnight. We have used the sludge

composition suggested by our charge balance calculation to estimate the loss of weight

we should expect upon calcination. Two calculations were carried out; one in which

fluoride and chloride salts remain intact but all oxyanion salts convert to oxides; and a

second in which phosphate, sulfate, fluoride and chloride salts remain intact. In either

case, a value of 40.6% by weight is predicted for the calcination process which is in

reasonably good agreement with the experimental value of 38.4%. The production of

sodium peroxide in the calcination process, rather than sodium oxide, would reduce

the calculated weight % by roughly 1%. Other differences in the form of the oxide

produced by the calcination process used could increase or decrease the calculated

value. However, the magnitude of the effects resulting from other elements should be

much smaller since sodium is by far the most abundant element present in the sludge.

These two calculated values bracket the experimental value; however, we should

note that no provision has been made in these calculations to take into account the

presence of hydrated water which might remain behind after the drying process at

105°C. The presence of hydrated water in the sample prior to calcination will result in a

larger decrease in the experimental weight % obtained, which suggests that the 40.6%

calculated value may be the best fit to the lower experimental value.

Using the chromium and aluminum species distribution proposed above from

the charge balance calculations, i.e., 30% AI(OH)3 and 33% chromate, results in a

calculated total weight % of cations + anions of 74.4% (see ChargeBalance.complete).

Scheele and Peterson report that the 4B sample contains 32.7% water, i.e., 67.3% of the

original sample was left after drying overnight at 105°C. The calculated value is ~7%



too high, which suggests that our assumption that 30°/, of the aluminum is in the form

of AI(OH)3 is not correct. The inability of Lumetta and Swanson to extract more than

i 5% of the aluminum content of the 3T4S sludge sample with 0.1 M NaOH suggests that

a significant part of the aluminum in the sludge may be present as other compounds,

such as aluminum phosphate. The less AI(OH)3 present in the sludge, the lower will be

the calculated total weight %, since the mass of the additional hydroxide ions from the

AI(OH)3 will not need to be added into the total mass.

Recommendations

Flow sheets proposed for the remediation of waste tanks at the Hanford tank

farm can only be evaluated effectively if analytical data for the sludge composition are

available, since variation in tank composition can have negative impacts on any process

proposed for the cleanup. Attempts at determining tank composition include direct

analysis of the sludge currently in the tank via core sampling, as well as the evaluation

of the process streams that were fed into, and removed from the tank since 1977

(DREAM project). Since the process stream record for SY-102 is extremely complex, it

seems likely that the two sets of SY-102 core samples (1988 and 1990), together with

Lumetta and Swanson's sludge washing experiments, constitute the best information

available regarding the tank sludge composition.

As discussed in the body of this report, evaluation of the data from these two

cores is indicative of significant limitations on our ability to utilize the data to design or

evaluate flowsheets proposed to remediate the tank. These limitations include, but are

not limited to:

1) the possible presence of severe matrix interferences in the various analyses.

2) uncertainty as to the location of t|_e sampling points in the tank.



3) incomplete recovery of the core sample.

4) uncertainty as to the homogeneity of the sludge sample.

5) uncertainty as to the effectiveness of the aqueous extraction procedure used

for anion analyses.

6) the absence of analytical data for important elements that might affect

proposed remediation schemes, such as thorium.

7) the absence of analytical data for radioactive isotopes that might affect

proposed remediation schemes, such as St-90 and Tc-99.

8) uncertainty as to the isotope distribution for radioactive elements such as

plutonium.

9) the lack of attention paid to the material balance of the sample.

10) the lack of attention paid to the radioactivity balance, i.e., total alpha, beta

and gamma.

Ideally, a third core should be taken from tank SY-102 in order to eliminate the many

uncertainties associated with the two previous cores obtained. In order to improve the

utility of the core we have considered the following points.

1) The core should be preferentially taken from a point distant from the tank

wall, the pump pits and other risers in the tank previously used to transfer slurry into

and out of the tank, since the region close to these risers may exhibit atypical layering of

the sludge. Risers labeled 4A, 7B and 17C in the southeast region of the tank may be

suitable.

2) All analyses should be obtained both with and without control spikes in order

to estimate the extent of matrix interferences of critical concern in such a complex

mixture.



3) The homogeneity of the core samples prepared should be evaluated prior to

carrying out duplicate analyses in order to estimate if the observed range is associated

with analytical error or inhomogeneity of the sample.

4) Analyses for anions should be carried out on the acid digested sample in order

to ensure detection of anions present in the sludge as insoluble salts.

5) Analyses should be carried out for all species (including complexants and

other organics) that might interfere with ion exchange, solvent extraction, or

vitrification methods that might be proposed as part of a remediation flow sheet.

6) Analyses should be carried out for all radioactive isotopes that might

determine the final classification of the remediated waste as class A or B radioactive

waste.

7) Analyses for both the radioactive and cold isotopes should be carried out, e.g.,

total cesium as well as Cs-137, in order to be able to estimate when column overloading

might take place.

8) The plutonium isotope distribution should be determined in order to address

potential criticality concerns during the remediation process.

9) Care should be taken to obtain a good material balance for the sample to

ensure that elements not analyzed do not makeup a significant fraction of the sludge.

10) Similarly, care should be taken to obtain a good radioactivity balance for the

sample to ensure that isotopes not analyzed do not makeup a significant fraction of the

total alpha, beta and gamma counts of the sludge.

If a third core is not a practical option, due to cost or due to the long lag time

between obtaining a core and the issuance of the analytical report, then priority should

be given to reanalyzing the sludge available from the previous two cores, focusing on

the issues raised above. Assuming that sufficient material is available from the 1988

and/or 1990 core, new samples should be obtained and analyzed using the guidelines



indicated above. In particular, items 2, 4, 7, 9 and 10 applied to any future analyses of

the older core material will help determine how much reliance can be placed on the

analytical data available from the earlier reports for the 1988 (Scheele and Peterson;

Herring; Lumetta and Swanson), and 1990 (Lumetta and Swanson; Gray) cores.

Finally, it would be extremely useful to carry out additional sludge washing

experiments in order to resolve some of the questions raised by Lumetta and Swanson's

earlier experiments. Of critical concern is whether or not the supernatant from a water

or 0.1 M NaOH sludge washing procedure contains sufficient TRUs to render the

supernatant a class B or class C waste. In addition, are there any species present in the

supernatant that would interfere with the use of standard cesium and technate ion

exchange methods that might be used to remove these radioactive isotopes from the

supernatant.

In order to provide a firmer basis for evaluating the effectiveness of sludge-

washing as a useful pretreatment step for tank remediation, additional sludge washing

experiments should be carried out using a) water; b) 0.1 M NaOH; and c) tank

supernatant. These experiments should be carried out keeping in mind the same

analytical concerns discussed above, e.g., the use of control spikes; analysis for both

cold and hot isotopes; material balance and radioactivity balance.



References
Agnew, S., DREAM Project, Los Alamos National Laboratory, Los Alamos, New

Mexico.

Bensky, M. S., Internal Memo (1988 Core Sampling Description), October 26, 1988.

Bratzel, D. R., "Characterization of Supernatant from Tank 102-SY," Rockwell Internal
Letter, #65453-84-320, October 5, 1984.

Bratzel, D. R., "Characterization of Tk 102-SY Supernatant," Rockwell Internal Letter,
#65453-84-143, November 7, 1984.

Bratzel, D. R., "Characterization of Tk 102-SY Supematant, R-3326," Rockwell Internal
Letter, #65453-84-374, December 31, 1984.

Bratzel, D. R., "Tank 102-SY Plutonium Settling Study," Rockwell Internal Letter,
#65453-85-006, January 10, 1985.

Bratzel, D. R., "Characterization of Tank 102-SY Waste," Rockwell Internal Letter,
#65453-85-064, March 29, 1985.

Gray, R., "Retrieval and Dissolution of TK 241-SY-102 Waste," Westinghouse Internal
Memo, #28110-PCL91-004, February 22, 1991.

Herting, D. L., "Characterization of Solids from Tank 241-SY-102," Westinghouse
Internal Memo, #16220-PCL90-082, July 6, 1990.

Kirkbride, R. A., "PFP Sludge and Supemate Composition," Westinghouse Internal
Memo, #7K321-92-RAK-02, December 10, 1992.

Jansky, M. T., "Composition of Tank 102SY Waste," Rockwell Internal Letter,
#65453-80-292, October 6, 1993.

Lumetta, G. J., "Simulated Dissolved PFP Sludge Solution," PNL Internal Memo,
December 18, 1992.

Lumetta, G. J. and Swanson, J. L., "Pretreatment of Plutonium Finishing Plant (PFP)
Sludge: Report for the Period October 1990 - March 1992," PNL Draft Report, March
1993, Richland, Washington.

Scheele, R. D. and Peterson, M. E., "Results of the Characterization of Samples of Waste
from Double-Shell Tank 102-SY," PNL Report, January 1990, Richland, Washington.

Wanner, D. D., "Tank 102-SY Core Sample," Westinghouse Internal Memo,
#13316-88-098, November 18, 1988.



Weiss, R. L., "November 1988 Core Sample from Tank 241-SY-102, Process Chemistry
Laboratory Efforts," Westinghouse Internal Memo, #16500-90-085, November 19,
1990.

Weiss, R. L., "November 1988 Core Sample from Tank 241-SY-102, Process Chemistry
Laboratory Efforts," Westinghouse Internal Memo, #12712-PCL89-050, March 7,
1990.

Weiss, R. L., "Mixing Study: 241-SX-104 Supernate/241-SY-102 Solids," Westinghouse
Internal Memo, #12712-PCL89-060, March 23, 1989.

Weiss, R. L., "Analysis of Liquid Sample from Tank 241-SY-102," Westinghouse Internal
Memo, #12712-PCL89-112, May 2, 1989.

Weiss, R. L., "Analysis of Liquid Sample from Tank 241-SY-102 Taken June 2, 1989,"
Westinghouse Internal Memo, #12712-PCL89-149 Rev.1, August 29, 1989.



APPENDIX A



TANK SY-102 COMPOSITION---Liquids and Solids Separate

Filename: Comp.SL.final



Comp.SLfinai TANK SY-102 COMPOSITION -- I.iquk_ and i Separate

Sample Dltl: i 0125188 J 10125188 10125188 10125188 JuI-88 ,.

Analysis Date: 6/30/89 r final report 1/90 6/30/89, final repot1 1/90 7/6/90 3/23/89
Analys_ PM.: Schwab& Pelerson PNI- Schesle & Pelerson Process Chem Lab (PCL): Herring ProcessChem Labs- Webs "

Sample Sit.e: Od 38 core Ocl '88 corl [ Ocl '88 core [ Oct '66 core ? I I

._lmple Notes: Segment #4 Top Sag #4 + Bollom Sag #3 Density =,J1.02 j Density ,,J1.5 High value from Tbl 3 used !

][ ] . l l Anal..shed solidand solution Val. esl: core & pretreat results Weiss (PCL)to Carolhers !
Reference: Pelerson to DILiberlo, 8/30/89 Pelerson Io DIUberto, 8/30/89 !Herring 1o Sasski, 7/6/90 Kirkbdde to Orme, 17/10/92 Mixing Sludy-3/23/S9
Phase: Solid Solid Solid Solid Solid

Specie i Mime wt% mmollg Notes wt% mmollg Notes wt% Notes wt% mol/L Notes wt% mglg Notes
Ag 107.87 0.0144% 2.00E-03
AI 26.982 4.8027% 1.78E+00 3.480'6% 1.29E+00! 9.0000% 18 3.2378% 1.80E+001 0.88()0% 8.80E.00 4.... ,,

As 74.922 0.6818% 9.10E-02 < NotRe<l] 0.0499% 1.00E-02
B 10.810 0.0173% 1.60E-02 DetLim 0.0195% 1.80E-02 DatUm 0.0144% 2.00E-02 0.0030% 3.00E-02[ 4
Bz 137.330 0.0027% 2.00E-04 DetLIm 0.0093% 6.80E-04 DatUm! ....

131 208.980 0.0540% 5.40E-01 3
C! 40.080 0.0421% 1.05E-02 0.5691% 1.42E-01 0.7100% 18 0.4542% 1.70E-01 0.7590% 7.59E+00 4
Cd 112.410 0.0600% 8.00E-03 0.0610% 6.10E-01 3
Om " 140.120 0.0420% 3.00E-03 DetLim ().0580% 4.00E-03 0.0654% 7.00E-03 0.0240% 2.40Eo01 3....

Cr(VI) 51.996 0.1279% 2.46E-02 0.1549% 2.98E-02 0.4300% 18 0.1040% 3.00E-02 0.0820% 8.20E-01 4.7
Cr(Tot) 51.996 1.3259% 2.55E-0! 1.6431% 3.16E-01 2.0100% 18 1.7332% 5.00E-01 ....0.0820% 8.20E-01 4
Cu 83.546 0.0847% 2.00E-02 " 0.0250% 2.50E-01 4

13,/ 162.500 0.0033% 2.00E-04 DelLim 0.0052% 3.20E-04; DelUm
Fe 55.847 0.4468% 8.00E-02 3.1889% 5.71E-01 4.3500% 1.8616% 5.00E-01 3.7710% 3.77E+01 3

K 39.098 0.2385% 6.10E-02 0.2307% 5.90E-02', DetiJm 0.0700% 18 0.2085% 8.00E-02 0.0800% 8.00E-01 4
La 138.906 0.0081% 5.80E-04 DetLim 0.0139% 1.00E-03 DatUm
U 6.940 0.0014% 2.00E-03 < 0.0014% 2.00E-03 < 0.0014% 3.00E-031
l.n 157.000 0.0907% 5.78E-00 0.1149% 7.32E-03 0.1047% 1.00E-02 O.1047% 2.40E-01

IVlg 24.305 0.0097% 4.00E-03 0.1726% 7.10E-O2 0.1600% 10.1134% 7.00E-02 0.1520% 1.52E+00 3
Mn 54.938 0.1373% 2.SOE-02 1.2581% 2.29E.01i 0.9800% 0.8593% 1.80E-011 0.6400% 6.40E+00 4
Mo 95.940 0.0096% 1.00E-03 < 0.0077% 8.00E-04 0.0064% 1.00E-03
Nil 22.990 19.4264% 8.45E+00 10.0695% 4.38E+00 9.4800% i8 9.1959% 6.00E+00 1.5800% 1.58E+01 4

ted 144.240 0.0288% 2.00E-03 0.0288% 2.00E-031 _ 0.0288% 3.00E-03
NI 58.710 0.0294% 5.00E-03 DelLim 0.0528% 9.00E-03 DelUm 0.8900% 0.0391% 1.00E-02 0.0560% 5.60E-01 4
P 30.974 1.1770% 3.80E-01 OetLim 0.4027% 1.30E-01 DatUm 0.5800% 18 0.2550% 2.55E+00 3
Pb 207.200 0.2210% 1.60E-02! "0.1720% 1.72E+00 3

Fh _02.906 i 0.0208% 2.00E-03 < 0.0412% 4.00E'03 < , 0.0343% 5.00E-03
Flu 101.070! 0.0040% 4.00E-04 < 0.0404% 4.00E-03 < 0.0337% 5.00E-03!

Sb 1121350 i 0.0244% 3.00E-03
Se 78.960 0.7106% 9.00E-02 ,_ NotDel ..... 0.1579% 3.00E-02

28.0861 0.0843% 3.00E-02 DetLkn 0.2696% 9.60E-02 DelLim 0.1498% 8.00E-02 0.0880% 8.80E-01 3

Sr 87.6201 0.0016% 2.00E-04 DelLim 0.0175% 2.00E-03 0.0058% 1.00E.031 0.0110% 1.10E-01 3
"re !127.600j 0.0255% 2.00E-OO < 0.0255% 2.00E-03 < 0.0255% 3.00E-03
Th i232.038; 0.4641% 3.00E-02

1"i 47.900 i 0.0038% 8.00E-04 DetLIm 0.0144%' 3.00E-03 0.0096% 3.00E-03
11 204.370 0.1362% 1.00E-02 ,.

U 238.029 0.1300% 5.46E-03 NotDel 0.4761% 3.00E-02
V 50.942 0.0034% 1.00E'03
2_ 65.380 0.0065% 1.00E-03 DetLim 0.0588% 9.00E-03i DatUm 0.0305% 7.00E-03 0.0500% 5.00E-01 3
Zr 91.220 0.0065% 7.10E-04 DelLkn 0.0456% 5.00E-O3! DelUm 0.0243% 4.00E-03

Total Metals: 29.424.4% 1.13E+01 21.7230% 7.35E+00 28.2.300% 19.6251% 1 9.61E+00 8.7430% 8.74E+01



C_e_._...'k_ TANK.5_'-102COMP(_ITI(_ -- Lk:lukb_d _

Sample ID:. 102-SY-4B 102-SY-3T4S 102-SY-3T4S 102-SY-3T4S 102-SY-SolIds
i

Anions I wt% mmoll9 Notes wt% mmoll9 Wt% wt% mollL wt% m919
F I 18.908 0.1653% 8.70E-021 0.1100% 0.3800% 3.00E-01 0.0080% 8.00E-02 8

CI I 35.453 0.7091% 2.00E-011 0.1700% 0.3545% 1.50E-01 0.7600% 7.60E+00 4
I 46.006 4.5775% 9.95E-01 2.4536% 8.00E-01

NC)3 [ 62.005 20.1516% 3.25E+00 4.9300% 12.4010%! 3.00E.00!
1=O4 I 94.971 4.5580% 4.80E-01 0.8800% 3.7989% 6.00E-01 2.0000% 2.00E+01 4,<
SO4 [ 96.058 0.7685% 8.00E-02 1.9600% 0.6404% 1.00E-01! 2.0000% 2.00E+01 4.<
O0G ! 60.009 0.0000% 0.00E+00 2.4004% 6.00E-011 •
(2.1 17.007 1.7007% 1.00E+00 0.1500% pH talc 1.7007% 1.50E.00
Total Anions: 32.8313% 6.09E+00 0.0000% 8.2000% 24.1294% 7.05E+00 4.7880% 4.77E+01

" ITotal I_ c: 0.e700% 0.7550% 7.55E_ 3

ii
Total _p: 62.925?% 1.7_.01i 21.7230% 7.35E+1_ 38.4300% 43.7._5% 1.87E.011 14.2660% I._.1_

,TRUs II gill uCI/ll gig uCl/g gill uCIlll gill CI/L g/L 1211 gig uCi/ll
Am-241 ii 241.0571 2.81E-07 9.73E-01 2.83E-06 9.82E+00 5 2.48E-05 8.60E+01 ? 8.0OE-06 3.12E-O2 9.00E-03 1.31E-O5 4.53E.O1

_Crn-2_]243.000
[Crn-2441 244.000 8.67E-10 8.19E-O5 1.00E-08i
iCm-24x 243.5801 8.64E-10 4.30E-02 2 3.02E-10 1.90E-02 5
INIP237 237.0481 8.28E-071 5.90E-04 1.14E-06 9.10E-04 S 1.33E-06 1.43E-06 2.00E-03
iPu-_-2_- 238.0501 2.14E-09:3.70E-02 4.55E-08 7.08E-01 5
[Pu-239 239.052 2.07E-O6 1.30E-01 4.49E-05 2.82E.00 5 8.67E-O5 8.28E-03 1.00E-01 4.32E-04 2.71E.01 4.9
iPu-240 240.054 1.70E-071 3.90E-02 5.18E-08 1.19E+00 S 6.67E-06 2.30E-03 i.00E-02
LPu-241241.057 1.17E-08 1.22E,4)0 3.,ME-07 3.58E+01 5
Pu-242:242.000
11:111-244244.000
!n-TRUs lllll uCilg gill uCllg gig uCi/g gill CVL gill uCi/ll
!H-3 3.016] 1.33E-13 1.30E-03 < 0.34E-14 6.20E-04 <
!C-14 14.000] 3.99E-10 1.80E-03 NOtRneq 4.44E-10 3.00E-06
11-129 I 129.000 1.34E-06 2.40E-04 < 1.34E-06 2.40E-04 1.49E-06 4.00E-07
NIP94 i 94.000 2.13E-08 4.10E-03 < 1.20E-O8 2.30E-O3 <
Ni'63 I 63.000 5.05E-08 2.90E+00 < 9.58E-08 5.50E.00 < 6.97E-08 6.00E-03
IS_79 79.000 4.52E-09 3.18E-04 2.56E-09 1.80E-04 <
St-90 90.000 t 4.90E-07 6.76E+01 NMReq 1.52E-06 2.10E+02 4.83E-07 1.00E-01
Tc-99 99.0001 1.18E-O5 2.02E-01 1.28E-05 2.20E-01 1.17E-O5 3.00E-04 2.33E-06 4.00E-02 4
Ce-144 144.0001 3.42E-10 1.10E+00 < NolRocI 4.14E-10 2.00E-03

80.0001 9.62E-11 1.10E-01 NolReq 1.17E-10 2.00E-04
Cs-134 t 134.000J 4.90E-11 6.40E-02 NolReq 5.10E-11 1.00E-04
Cs-137 i 137-0001 1.71E-06 1.5015+02 NolReq 2..06E-07 1.80E+01 1.52E-06 2.00E-01 1.64E-O7 1.44E+01 3
Eu-152 I 152.000J 8.50E-10 1.50E-01 NolReq 7__6E-10 2.00E-04

LEU-154 (154.0001 5.49E-0g 1.50E+00 4 No(Req 9.76E-09 4.00E-O3 1

Eu-lS5 i 155.000Ru-108 1106.000 4.78E-10 1.60E+00 < NMReq 3.99E-10 2.00E-03
SIP125 I 125.000 1.53E-O9 1.60E+00 < NoiReq 1.27E-09 2.00E-O3

Zr-g5 !, 91 -,_20
Tot TRUb 3.36E-06 2.44E+00 5.45E-05 5.04E+01 2.48E-05 II._E.01 8.07E-O5 3.99E-02 4.45E-04 7.24E+01

Tot NonTRUs 1.54E-05 227E+02 1.43E-O5 5.72E+001 1.731E-Oe 2.28E+02 1._2E-05 3.17E-01 2__4)E-06! 1.44E.01
Tot p-,_k_,u_id__ 1.88E-05 2.29E,a2 8.e_E-0S S.S2E+011 2.i_5E-05 3.14E.02 ' 9.59E-05 3.57E-01 4.47E-O4 8.68E+01]



Comp.SUinld TANKSY-102COMPOSmON-- UquldsandSoldsSeparam

_ II1:1-,351It-Solid R-331?-Solid R-3311-Solld iR-3.'_111-Solld 1:1-3036-Solld

And.sis 3S2S/SS 3/20/8S 3/2e/SS I 1/t0SSSl . t0,'S/84

i_kumple_6",tombosom r _ bon_ 6"from_ r _ bonm,,C,4nI_._ Ix)aom _
!s.,,,,,.,No,._ _ Not.:_.o,,d, _ _,or, d. _ l, s4 j o.,,_. ,2.es

FleffencBratztl to Gale, 3Q9/85 Bnztzel.toGale, 3rJg/Bs . Bml_l Io Gale, 3Q9/8S !BralzelIo Gale, 1110/IB Bralzolto Tullxl_ 1(M5/84
Ptzam,c Solid Solid Selkl Solid Send

SpecieI wt% Notes wt% Plotes wm Notes wt% glL Notee wt% Notes
Ao
AI 9.2100% 7.3000% 7.7500% 52013% 8.01E_01 16 16.0000%

[I I "
o, o.4soo%
Col 0.0324% ' 0:0150% 0.0164% 0.0i83% 2.82E-01 0.2200% ....
0
Cr(VI) 3.6300% 7 2.9900% 7 4.1900% 7 2.0584% 3.17E+01 7 9.1700% CI(MI)
Cr(Tol) 3.6300% 2.9900% 4.1900% 2.0S84% 3.17E+01 9.1700% _

] o.oos3%j o.oomm 0.00s3% o.oo_s%s.4sE.02
Dy
Fe 2.0600% 0.9570% 12700% 1.1688% 1.80E+01 5.1000%
K 0.0830% 0.0227% 0.0486% 0.0470% 724E-01
La
,,
r_ 0.0ooo% o.ooE+oo o.oooo% O.OOE,,,.OO 0.0000% O.OOE+O0 0.0000% O.OOE+O0 0.0000%

0.1700% 0.0684% 0.0894% 0.0987% 1.$2E+00 < 02S00%
kin 0.?000%J 0.3S00% 0.4400% 0.393S% 6.06E+00 1.9800%

....

Nm ..........
Nd ......

Ni 0.0700%....

iP..... o.48oo%

s.

T_ .....

_ ....

11

I
......

u
V ,
_, ii ......

To_ _.1S.89_7% tl.7OEnr% _3.eon% e..._,o_, _._E*_ _7_%



Comp.SUk,d TANKSY-102_ -- Lkl,k:ls1rodSoldsSeparm

Sampl: IIFI-S31S-Solid R-.1317-SoUd R-331S-Solkl R-331S-Solkl R-3034-Solld

Anions wm , wi% wm wm g!L wt% ....
F <
0 o.s2oo% .... o.sooo% < o.ek_eo% • o.2o_,s%4.Sse.oo
NO2 ,,,

N£n
P04 0.041MJ_ 6.43E-01 1"1
SO1 4.3600% < 1.3900% < 5.3000% < 2.3831% 3.67E*01 •
cos ,.

O4
Total An 4.8800% ..... 1.9900_ '5.9360% 2.7203_ 4.19E.O1 O.0(XX)%...........

!1 ........
Total Or_ O.O3O3%S.00E-01

!1
Total Co 20.7717% 13.6967% i9.7437% 11.7100% 1.80E.02 33.7S03% S.00E-01

1T_ a/a uCUa a/g uCUg ala uCUa a/a uCl/L a/e uCUg
Am-241 6.81E-06 2.36E401 2.05E-06 7.12E+00 3o00E-06 1.04E+01 3.66E-06 2.0eE44)4

c_24s ....
c._2441 ....
Cm-24x
Np-237 3.37E-02 2.40E+01 2.50E-02 1.78E+01 3.62E-02 2.$8E44)1 1'.90E-02 2.09E404
Pu-238 IS
Pu-239 1_0,E-04 7.55E_M) 9 3_38E-0S 2.1;_E_00 9 4.16E-05 2.61E_00 9 6.81E-0S 6.$8E_3 e is,,,

Pu-240 lS
Pu-241 2+31E-08 2.41E+00 1S,, • ,, i ,, ,,

Pu-242 i

Pu-244
n-TRUs gig uCl/g gig uCI/g gig uCUg gill uCi/L 919 uCUO
!.1-3

C-14 l.,

1-129

Nb-94 I

M..I_

St-90 1.83E-06 2.$3E+02 13 1.38E-06 1.88E*02 13 1.90E-06 2.62E+_2 13 1.04E-06 2.21E.05 13 S.SSE-06 7.71E_2

Tc-ee .......
Ce-144

Co-e0 6.19E-10 7.08E-01 4.41E-10 5.04E+1 3.SOE-10 6.17E_)2
¢s-lS4
Cs-137 1.76E-06 1.54E+02 1.52E-06 1.33E+02 2.03E-06 1.78E44)2 9.95E-07 1.34E_05 1.1SE-06 1.OIE_02
Eu-IS2 4.81E-08 S.48E_0 14 3.61E-08 6.37E+00 14 S2ilE-(M 9..32E_0..14 2.72E-08 7.40E.03 14 ,
Eu-_S4 2.02E-0S S.S+E_0 +.ssE.os 42SE_o 2.0SE-OS S.mE.oo +.+_-08 4.SoE.o3
E_+SS
Ru-106 .... ,,

Sb._2s S_4E-_o o.s3E.o2

Zr-gG 1.94E-11 4.3_-01 1.46E-11 3.31E-01 !.10E-11 &S2E+O_ ,.
Tot TRUs 3.._*'mE-02S.S2E.O_ 2.SOE-02 2.?0E_01 3.82E-02 3.88E_01 1J)lE-02 4.81E_4S4 2.31E-08 2.41E_00,, , ,,

Tot NonT 3.66E-O6 4_2E_2 2.93E-06 3.32E_2 4.01E-0@ 4,_r_E44)2 2_)7E-0_ 3.4_E4_S 6.74E4)6 J.72E._02
Tot l:bldl. 3.38E-02 4.77E_2 2.SOE-02 3.$9E,_2 3.62E-02 4.94E_ 1.911::-024.17E+0S 6.76E-06 ll.74E_Q



Comp.SL.fk_ TANKSY-102COMPC_TION-- _ wu:lSolidsSepmal

_D:. '102-SY-3T4L 1 102-SY-1-2 I RS027 RS020 RS029

Analy*.ioDate: 8/30/89, final ropml 1/90 _ final ropcxq1/90 8/29189 11129189 8/29109
Ant_yetH eM.:Sdu,doaP._u_ eNL:Scho_a_ " P,,xx,_.ChomL,e,e'CL):.W._Pm,_Ceuo,L_O_:_L_:W._e,um.Cemt._p_L_W._
smp_sin,: octlmoor. [ oct"88cm [ surunmmuqu_- ,w (_ supenuu_Lkl,_-- ,m"_ _ Lqu_--3r p)
s,mm_j_joto.: TopS_aN.OoeomS_JaSqm_,, &__ , , i l i

11 I | ! 1 Sp.&..l_.o2s ! Se.O,..',.o,e I S_O,..1,.o,2 !

Ph,,,: I uq,,w uq,Jd _ ua,,u ug,,u .
1 I ....

Speciei Maim [ wt% mmol/g Notes wt% retool/9 Notes wt% M Notes wl_ M Notes wt% M Notes
_-g Ii 107.07

AI I 26"982i 0.2590% 9.e0E-02 0.1184% 4.39E-02 0.110e% 4.20E-02 0.1089_ 4.10E._2 , 0.1066%1 4.00E-02iAs , 74.9221 , Ncafleq NotRoq
!B 'Jo.e_o o.oo32% 3.o0E-_ I)NLk- o.oo_m s.o(es-03DdlJm

137.330 0.0011% e.o(_:_-os < 0.0000% 3.00E.07 DelUm ..........
,ousot
4o.ooo]o.oo_ LTOE-O4 o.ooo_%7.00E-OS O.OOOa_e.ooE-oS 0.o00_ O._OE_S o._ S.ooE_

ICed 112.410] , l
,0o 140.1201 0.0280% 2.00E-O31 < 0.0006% 4.00E-O5 <
_Cr(Vl) Sl.996 i 0.0040% 7.76E-04 _ 0.0012% 2.37E-4)4
c_o_) s_.omsl0.0_2% s.ooe-03 0.000_%1.eoe-04 o.ooto%1.00E-04..... 0.00_0%'_.eOE_)_ 0.00_0%_.eOE_4
Cu e3.S4_l ]
Dy 162.S00] 0.0013% il.OOE-05 < 0.0000% t.OOE-O_ ._
Fe I SS-O47] 0.0003% 6.00E-051_ 0.0002% 4.00E-05

li so.o--io.:z:_ s.m_-o_ o_ _.oo_-o_ o.s_s_ o.s_'-'_ o_ _._o_ o.a_ o.eo_-_
,- l]_.oo_l o.oo2o%2_04! ., o.oooo%2.ooe_ _ .....
U l! 6.9401 0.0021% 3.00E-03! < 0.0000% 1.00E-06 _ ....
Ln- |i lST.000i 0.04S2% 2.88E-03 0.0008% $.20E-05 ......
Mg i 24_OSI O.OOO7"/, _.OOE-04! < O.OOOO%S.OOE-OSOenJIm ....
Mn I s4.o3el o.oo_x, 3.00E-04i < o.oooo% S.ooE-07
Mo li _S.0401 o.oo_rx, 2.oo_-o40_L_i o.ooo_% _.oo_:-os
Nm 22.9901 e_Tt_r% 3.,,_o0 2.0162% e.771E.Ol 2.Olm 9.00E..,01 2.0t39% il.OOE-O_ 1.9310'ai, II.SOE.Oa
Nd 144.2401 0.0007% 600E-04] ,c 00001% O,00E-06 <

Sa.Tmlo.o04m 7.00e-04OdUm 0.0000%s.ooe-oeomaJm
P 3_0.0741 NoIDot 0.0093% 3.00E-03 0.0094% 3.10E:03 0._% i 3.10_,,03 0.004_ 2.90_.,0_

I:h 102.9061 0.0309% 3.00E-O3 < 0.0031% 3.00_-04 ,c .... p

i_ ,o_.o_oI o.osos%s.ooe_l , 0.oo2o%_.ooE_4 _
iSb 121.?SOl

sl 28.o8s1 o.oo22% 8.00E-04! t:)eaL_ o.o129'x, 4.eoE-o3
Sr 87.e2oi o.ooIo% 2.ooE-o4 < o.oooo% s.ooE-07 I:)_Um
Ta I t27.SO01 o.02SS% 2.00E-03 < o.OOO3% 2.00E-OS _
Th i _.0._1

I] 47_14)oio.o014% 3.00E-04! _ 0.00o0% 2.00E-_S DetLlim ....
11 204.3701 .........
U 2sa.o2ol N_Oet NotOet .....
v i] so.o4_l

I] _s._molo.o_% _.ooe-osl. o.oooz%_.ooe_s ,,
z,. ! _.22oto.ooe*_ 7.ooe.o4. o.oooo%_.ooE-oeo,,e.J,,,

....... =._ _._ _nm. o.n_E.e_Totd lletais: e.e7'94% 3.TEE,00 2.4004% 9.00E-01 ,,2.4.7'92% a.03E_DO
!1 ........



C_ TANKSY-_r_ CO&II_SITION -- Uquids miniSolidi SepllJ

smp,, 0o:. 102.SV.aT4L so2.sY.l-2 inse_ nso_ ns,_

F II 18.9_8 0.07415f_ 4.00E-02 0.0729% 3.90E..02 0.0732% 3.90E,,02
0 II 35.453 . 0.OlS_;_rn 4.40E-03t 0.OlS_l_& 4_$4_E-03 O.01S81rb 4.50E-03

NC_ 48..008t 0_ S.t0E-02 o_e_gm 4.00E-02 o_3tg_ S.tOE.02
i _.oosl ..... 2._,_ a.soE-o_ 2.o_,_. 3.4OE-O_ 2.o,,_ a.,OE.O,

! 04.0.7_ 0.o2225 2.40E.._ 0.O2345, 2.SoE,.03 0.02_5 2.SOE-03
SOd ! N.0SOJ 0.01_ 1._--'_o_ _ o.012am1.30E-03 _ 0.0_23_ !.30E-03 ¢
ec_ J ao.o0o[
c_ I 17.oo711
Toti_: li 0.oooo5" , o.oooo% 2.4an5 2._m_,,ao 2._1_,z, _.4_,,,oo _.4asam2.:_,,oo

!I !
ToWO? C: ....... I

I!
To__ u7_4%1_.:_.oo 2.,,oo4__._.oo 4.o4,_ 4.ie_._o 4.m4%4._.oo * 4.m_.! ,.e_.oo

1
_ a_s uCUg a_a ucug aria vcut. ass ucuL one ecut.

Am-241i 241.0571 1.46E-05 S.06E.01 • 9.01E-12 3_0_-02 < 4.2(_-11 1.$0E-01 ,¢ 1.17E'11 4.10E-02 <
Cm..2_1243.oool

'" '......... 1 I

c,,..244244.oool
_z_i z_eol UzE_, _._OE_ j •
N_2_7! 237.04al _.e_E_e1.30E_3 •
P_2_e12_.osoJ 7.7_ _._s_.oo •
pu-:ml2_.os21 _.SSE..o4 0.7_ • '0.SSE..OO1.OWE-01 9 l_71E-400 1o0(0E_1 "9 1._-.09 1.1_-.01 9

p.-2_o12_.os4t1.,,,,_ 3.,mE,,,oo!e ........ 1
_241 J 241.0%7[ 1.12_-0e 1.17E.02 6

_2,= i :,4_.oool
_...:,4.I .,-.ooo_
n-TIM_ I t gig uCJJ9 gill uCi/g 909 uCUL gig uCi/L gig v¢14.

_14 14.oool _ NotReq
1-129 129.000J 1.$7E-07 2.80E-0S 1.01E-07 1.80E-,0S
Nb-94 94.0001 1.61E-1 _i 3.10E-06 < 3.17E-12 8.10E-07 <

63.000 i 3.31E-12 1_ < 6.97E-12 4.00E-04 <
S,-79 79.000J8.e2E-OS8.07E-04 _13E-t0 t.SOE-OS I
_ 90..0001 _ Notf:leq 3.67E-12 5.20E-01 13 3.11SE-12 S_40E-01 13 3.72E-12 S20E-0_ 13
Tc-I)9 ( 99.000[ 3.14E-Oe 5.38E-02 1.17E-07 2.01E-03 1.7E,,.07 2.99E.00 1.72E.,07 2.ggE_00 f.89E..07 2.93E.00

coeo II _o.oooJ ,o,_ ,oe_

Cs-137 137.0001 Nolfkq NoeRIq S.91E-00 $.30E,03 ;_0 S.74E-04 S.10E,O3 20 S.76E_ S.10E.0_ _ 20
Eu.lS_I l_.oooJ No,:_z _
E_ I_r_.ooo _
Eu-_SS J _SS.0oo ........
n_.-_o_I_o_.oool _ i .....
s_._sII_,.oool iN,W_ N,W_Z

• , ,....

Tot IRt_ 1187E-041 1.82E.02 "O.OOE.O0 0.00E,_,00 1_-00 1.32E.,01 1.OIE-0_ 2.S0E.,01 1.741[-09 1.$1E41

TotNmtTRU8 3.30E.-08 S.47E-02 2.18E..07 2.47_-03 2,_-07 S.30E.q_03 2.29E-07 S.10E4.03 .... 2.2t_..07 S.lOE4_3
Tot _ 1.91E-04 1.8_E,_1)2 2.!6E-07 2.47E-03, 2_.1E-07 5.30E,4_ ,, 231E-07 S.10E.03 22tlE-07 S.10E_ 3



Comp_L_qn_ TANKSY.102C_MPOSIT1C_-- _ amdSdds SopodaN
Saml_ ilR41_HI R4S1S 102*SY-:iT41. 10_SY- 1-2 102-S¥-Supemato

s_ t _o0s. _o_:_. i _ons:.
8/29/89 3/24/09 1111W90 | 11/19/90 3/23/09

AnabrNHPmcamCau.LabpCq:.W,lu F'mu_Chmt.IpC:_WW_.P,mmCUuLaUO:C_.? PmmmOmLmP'C_'t P,mm_CUm,,L,,_WW_
S,,,,p__S,m,,,,umL_,U-- _ [SW--,,,u_Uq_ -- _ O='Mco,,, I O=_,co,, l ? l l

s"r_ll I t' _mmdP_O_v., To_S.n..eo_,s,o. sq._...co._ --_----TN,--omuay.1.s7 oam_.J:.s7... I sp..Gr.-i:.ls i sp.Gr.-i:.o2 1 omumw.i:.oo
_w,iu _ooop_ smm wwu_io_, 4rzT_ w_ 0o_ _mgao w,u, _o_ _mo w_u tpc=.Lwcahn,..
P*"="i Uq,dd _ CkmU(,,,,. _ _o uq_ _ i, _

!

Spedet 'wt_ lU No_ _ lU " ' Note. w_ lU NoN. 'wt'Jr. M No_ wt'_ la Nome

"°I
L .... o.oomma.ooE..os o.ooo2_S.ooE..oS

o i °.oo2o, o.oo,o,, ,,e_ , , ,,,

O
On 0.0019% 7.40E-04 0.000!% SJ)OE-_ 0.0031% 0_-04 0.00_ 1.1(NE-04 0.0007_A 1.80E-04 12
cu
e, o.ooo4_s_-os 01oo_4_1.7OE_4_2

Id... 0.00,,_ ,.40E-047._2
C,(l"o_)lj0.0027, e._OE-04 O.OOOn,_._.04 O.OaSS_LO0_.._ O.O0:O'X,t.JOE..O_ O.O0,m_i ,.40_..04_

I

¢u i] 0.000_ 7.00E_ 11
c>),. I

I o.oo04'x.:.,_E.04 .. 0.0007_a.SOE..Oa o..0002_S.ooE-oS 010004_O.OOE-OS_2

I- I ...... o.ooomlsoo_
u ! I. '
Ln i ...... O.O000"x.iO,OOE,,,O0 0.oo2'7_ I....7OE.,O4
uo ! [....

"1ido " o,ooe_% _,OOE-O_ o.ooem _.OoE-03! ........
N_ ! 12.7688% 8.72E.00 1.127S% 7.70([-01 i1_1_7% 4_qSE.O0 1.9631% 0.71E-01 36SS4% 1.$9E.001 11

_ _ ....

. i ....o.oo_,_S.4oE.O4 o.oo_,o_S.40E-o4 ._
P l O.OOeS% 3_0E-03 O.OOSS% 2JOE-03 o_33rJr, li.91E-02 0_D091_1 3JOE-03 0.023S_ 7.110E-03! 12

i '_ .... ,,

Sb ,
s, _.o.oooo_,.ooE-os ... o._ _.ooc--oo,:

0_ 2_ 0.0014% __ 0._ 1_ 0.00?0% 2,_ 11
.... -- ,' l ' . ' , _ '"' "'

T. I
"'" ' ' I"

Th
11

...... ._

_ ,,,

U 0.0188%1 12_i 0.0188% 1241[-03 0._ 4,00_*051 0.0007% _.,4)_]
V

...... o._ _..,OE-O, _ o.ooo_ _ooE..oS

TolmIMelS.78S1%, ,!,.04E_01 1._993% lIJI4E41 9._ 4JS4E.O0 , 2._ 9JOE-01. 4.0272% 1.7SE.O0
li .........



Comp.Sl_llnd T,ItNK SY-IQ2 i(_ -- IJqukb levi Soldo SOlMmio

nn4sss in4s_s.... _O:-SY4T4i. :o:-SY-_.: ?O_SY_
Adoas i wt_ M wt_ .... M wt'L U wt_ U wt_ II
F 0.0823% 6.80E*02 < 0.0411%! 3.40E-02 0.043S% 2.70E-02 < 0.0$03% 2.70E-42 < 0.02tiS% 1..T4E_02 12

CI 0.0124% 6.50E-O3 0.0140%! IL20E-03 0.1S02% S.00E-02 0.1Stl4"Jk 4.SOE-42 O.02110'& 7.90E-0_ 12.

NO2 0.1200% 4.30E-02 10.8421% 3.?OE.O0 2.0040%. S.14E-O1 0.1t)7iP& 4.30E-02
N(_ 8.2!.47% 2.08_,00 1.3823% 3.S4)E-01 8.9329% 1.70E,400 2.2978% 3.?liE-01 3.4971% S.64E*01 12
104 0.33275 S_ < O.OOeS% 1.40[-03 c 0.4407% 7.94E*02 0.074S_ 8.00(-*03 < 0.142S_ 1.SOG-02 12.<
SCA 6.179'3% 1.01E_b,O0 0.0496% 8.10E..,03 0._ 6.1K)E-02 0.07S3%! I.OOE.,03 < 0.1441% 1.60E-,02 I0.<

2.11Hm_ 4.30E-01 0.37o4% 6.30E-02 0.27eo_ 4,elE..o2J tO

GH 1.1049% 1.02E...00 1.0954% 7.40E-01 0.6684% 4.01E-01 0.99.1S% S.83E-O1 11
To_ Anle.os2s%2.3sE.01 12.337s%s.L_.oo ls.sou_ t2eE.ot 3.u_2,& 2JOE,SO: s.m77_ 4.SeE.oo

ii
ToeelOrSe.TJS2%1.2sE.,.ot o.uls4%2.2OE_o 0.o2o4_' 2..t2E-01 o.o4e2_ 4.n:E.ol 12

II
Totd Co_.Sa3e% s.ssE.os l_s_ 1.1E,.o_ 24.e140'S,2.72E,,,O_J s.,2s4_ S.SSE.oo o.le1'i,x,g.e0E,,,o0

II
iTmJ_I1. ese vcm. II, ,,cut. oSm vcm. _o vcs_ olo vcm.
Am-241it 1.60E-10 8.70E-01 6.04E-12i 3.30E-02 ,: 3.60E-10 1211E,00 12

c_,al
Cm-2441
Ic_24x
Np-2s?i
Pu.2s I
Pu-238J 4.00E-04 4.$3E.00 9 4.47E-10 4.40E-02 9 2.1tiE-09 1.101[-01 9. 22 __ 1.tl0E-01 9,_22 1.SOE-04 1.00E,400 9.12
Pu-240 .............
Pu-241 ........ k -
P_2_ I

Pu-244 In-TRUs 919 uCI/L 91g. uCi/L gill vCI4. II/11 eCI,'L lllg _clln.

14 !

To-09 1 1.37E-.0S 3.09E,,D2 9.29E-0e 2.50E_)0i S.83_-07 1.00_.01 12
ic,._44I
co.eo I
c_4 i
Cs..137 I S._ 6.9_._0_ 20 3.4E-08 4.671[.03 20 3._ 3.110_03 22 4.371E_4 3.110_3 22 1.171[-07 1.02_4 12
_is= I

[u.ls4Eu._ssI .......

Sa_.1_ ......

T_ 4._E-_ S.,_._ 4.._-m 7.7_ i 2._._ _.0_-_, _ _S_._ S._ 2_ _._-_ 2._._
TotNmT 1.118E-05 8.M_S 127E-07 4.117E_I_ 3._ 3.iI0_,,0_ 22 4.37C--N 3.110_,,03_ 22 7.00E-07 1,02E_4
Tot _ 1.SSE-I_ S.INIE_ 127E-07 4.67E_,031 4.00E-I)O $.pOl_d_3 22 4.tl2E-Oil 3.110E.03 2_ 7.ItlE-07 1.02E_4N



Camp.SLJlmd TN,IKSY-II02_ -- t.kpddsandSdds SopmlN

s,.,,,_ ( Nov_.. Nov-e4 .... Nov-_ I No,-a4j No,,-S4 I ?"IAmdytb 3/29185 3/29185 312918SI 10/SI114! ...1.015184i 12/311
Analy_ .P.o#0ed,_4.:OraU_ P.odnma_U.:emu_ nockvl ,_UL:_ _.,_d.: emuJ .... nodm_ ,_U.:emu_ nodemaAL:eraUJ
.sm_ tr _ _ _'_ _ 6"_ _ ,,, _ , _ ? I

[ i (Jun,,udn-eoe8v,_w)
ReforencBrll_. to Gale, _ BratzelIo Gade_3Q9/8S BraLl_dto Gale, _2941S 6mt_ Io Tulba_ 1_ Bmtzel Io Tulbe_ 101r-_B4 _ Io Tulbm9. 12rji/84

UqukJ LJ_id U_d Ug_d _

Spedel wt% II Notes, wt% II Not_ wt,Jr, kl Notu wt% tl Notu wt% Ill Norm wt% M Norm
Ag
AI 0.4669'_ 2.44E..01 0.6727% 3._-01 0.7112S% '3.7SE-01 0.1340% s.IgE-o2. 0.t604% 4.30E-02 0.10SS% 6.SOE-02......

...... .

8
131 ....

el
ca 0.000_%12,_sE.os
01 0,oo42% s_eE-04 0.0024%3J3E-04 o.oo_e%2_,8E-04 o.oooe%S.eTE-OS 0.0008%!7.30E-05 o,oom5 g.24E-OS
O,
Cr(V_ 0.08_ 2.z2_-o2 z o.oe_ 2.zsE-_ 7 0.084_r, 2_0E-02 7 0._ e.Ta_-04c,,_,e 0.004_% e.46E-04(>pr_

Cr(To_) 0.0810551 2.22E-02 0.G-8125, 2.2SE-02 0.084255 2.30E-02 ... 0.0034% 6.73E..04 0.0041% 8._H_E-O4 . 0.0048% 9.79_-04cu ] o.ooo35 S.73E..OS < o.ooo_ S.sSE-os' 0.00o2% 3.82E..oS

_, o.oo0_5 o.s2s.as • 0.00045 t.07s-04 0.0004% t.i_.o4 0.000_5 3.04_.0s 0.00035 s.o_E-os 0.0006% _.oe_-o4....

K ] 0.111011% 3.97E-02 0.1412% S.20E-02 0.1385% S.03E-02 0.0073% 1.92E-03 0.0085% 2.30E-03
In ...., J .,.

U
Ln o.oooo% o.ooE.oo o.oooo% O.OOE.OO O.OO(X)%O.OOE.OO 0.oooo5 o.OOE,.OO o.oooe% o.ooE_oo, , , ,

Idg 0.0003%[ I.SOE-04 < 0.0002% 1.23E-04 < 0.0002% 9.49_-0S • 0.00005, 4.11E-OQ . < 0.00005, 4.S2E-OQ

O.OOO3%I O.S2E-OS ,: 0.ooo25 e.4SE-OS o.,ooo2% S.72E-OS 0.oooo5, _._E.oe ,= 0.oooo% _.821[-.oei ,= o:ooo_% _.84E:OS <Mb , ,,

Nn 1_ ,._

M .......... 0.0000% 5._1E-04_ ,_ 0.0000% S.tlE-O_ < 0.3700% 6.68E-02
p 0.0116% 3.8.7E-03 0.0141% 4.84E-03

PI) ...... f

_ _.....

_ l ..... _ _.......

_ I ..... , ,,

TO ....

1 ,, ,_ ,,,

n [

v i!
_, ! _
_ ! .......
T_ _ 0._% 3.0__-0_ 0._ 4._._ O.O_ 4..,_-0_ OJS_% .S._. 0._ 7.,S._ 0.._. _._-0_

I! .



_._ TN_KSY-Io__ -- UqukbmdSokbSepemm
lIR-,_lS-Supemm. R.,_lT-S,epenmm LR-3_e-Sv.m.m R.40ST-S.mrmm R40M-S. m R.3S_,-S.n

A"_',_R___ wt% M wt'Jk M wt_ M wt% M wt% M wt_ M
F 0.177r& 1.32E-01 < 0.1438_ 1.09E-01 0.1118_ 8.30E-02 0.0071_ 3._ 0.1490% 8.36E,.(O12 0.0049_k 2.72E-03 <
C! O___A-_Mt_ 1.34E-01 0.3816_ 1.SSE-01 0.4194% 1.68E-01 0,5619_ 1.68E-01

5__% 1.00E+O0 5.3034% 1.TOE4_D 5.3457% 1.65E_4X) 0.1744_ 3.01E-02 7.1012% 1JISE_DOI 0.2079_ 4.79E-02

12.0932_ 2.7SE_00 14.8984_ 3.46E_00 15.1002_ 3,46E_DO 2.77S2% 4.61E-01 20.2"393_ 3.4,iE_DO 3.3342% S.70E-OS
104 0.4796% 7.12E-02 0.3430% S.20E-02 0.3110% 4.65E-02 0.03S6% 3.116E-03 0.4164qf, 4.(ISE-02 0.0404_ 4.$1E-03
S04 3.2700% 4.110E-01 < 1.4342% 2.15E-01 < 1.1162% 1.65E-01 0.0374% 4.01E-03 1.4952% 1.6SE-01 0.0306% 3.3ilE-03

2.3961% 5.63E-01 2.5879% 0.21E-01 3.0258% 7.16E-01 _ 4.0S3S% 7.1i!E-01 0.2100% 3.71E-02
01 1.1.423% ;,.47E-01 1.7244% 1.48E_4X) 1.6400% 1.37E_DO 0.6704% 4.06E-01 2.1981% 1.37E_,00 0.7573% 4.72E-01
Total Ai_25.1164% 7.1)2E,_)0 26.8168% 8.22E,_O(D 27.0791% 8.16E,4)0 3.7003_ 9.02E-01 30.27S7% 7.74E_DO 4.S8S4% 1.34E,_00

il
T,_,_a 011; 0.0239% 2.$3E-01 0.02211% 2.42E-01

TotM Co2S.700S% 1.40E,_01 27.7153% 1.64E4_011 28.0171% 1.63E_DI 3.iiS90% 1.96E_ 30.4878% 1.$7E.01 S.IS01% 2J2E+O0

I
] il/g uCb'L gig uCI/L 9011 vCLq. |lg uCI/L gOll u_Jt. gig vCI,'L

Am-241[ 2.09E-09 1.02E,_,01 3.06E-09 1.00E_.01 _ 3.02E-10 1.08E_4)0 7.$1E-09 2.76E_01
:_r-m-243_

Pu-_:__ ! 2.171_-08 l___o'J___.O0 • 7JlE-Oil 7.0_E_O0 9 1.04E-07 11.27E,00 9 15 1S

i_,-_,oI ',s _s
Pu-241li 2.80E-10 3.00E_)1 15 0.11E-10 6.7SE.01 15 1.01E-10 2.11E.01

P..24_i'Pu-2_ 1

n-TRaa* ! 910 uCUI. 010 uCl/L gig uCb'L 919 uCUL 910 ] uCI/L 1110 uCI/L

iNb-94

m-esI 1

s,._ ,._._ ,._ ,_ ,._._ _.oz_,)._ _s o._-_ _._ _s ,.o_'_ __ _s
Tc-OO[

co-oo[i
cs-_s_I
Cs-137 2.06E-0_ 2.$4E,0S 2.SSE-Oe 321E,0S 2.46E-04 3.06E,05 S.94E-Oll 5.35E,.03 7.0GE-08 6.5SE*03 7.13E-00 IL61E,_3
_.._ ......
Eu-lS4

Eu.tSS
Ru-lO_

_-12S
7.j'-gS

Tot Tl____ 2.__'__-08 1.21E_01 7.81E-0tl 7.06E,4)0 1.08E-07 2.JI3E,01 SJI2E*IO 3.1iE,01 t.12E-Oe 0.$1E,01 1.91E-10 2.11E,01
_'ot.m],___T2__o_-_.06 2___,_'__05 2__-_4L=_-003.23_+05 2.47E-06 .3_0_ SJI4_-O0 S.3SE,,03 7.1ME-O0 O.S_E_D3 7.13E-00 0.01E_3
Tot _ 2.09E.06 2_S_r__*OS 2___u__-OG3_,_D_ 2..r_E-O0 3...OOE_,O_ 0.00_-.00 S.30E_D3 7.1_E-t_ 0.6SE,03 7.1,$4_-0_ 0._3E¢.03



Comp.SUInat TANK SY-102 COMPOSITION -- Uqukb end Solds Separate

Note, !1 II I I I! Helf-Ufe ),Is)* CVg "' IReference4_ H
<: Actual value must be less than repotted value. II i.Am-241 .4..33E+02 3.47E+00 "F. W. Walker, J. R. Partition and F. Feinerf
1: Sum ol Eu-l._l and Eu-15_. Half-Life d Eu-154 used In calculation. Cm-2,13 2.91E+01 5.11E+01 NucMss and b04opes, 14th Ed., GE [1989]

2:Cm-2_+cm2-- - avatar,w_e _ (32|_]_T.eY2- 2_.ey cm-2, 1.8_E+0_8.19E+01"E. Brown.,ridR.• Fk_,_one,J[3: Data take n from column 3 (lolal) of Table 3 Cm-24x 2.36E+01 6.29E+01 Table 04 Fladioacltvelsolopes, Ed. V. Shirley,
4: Data taken from column 4 (add dbsolution) el table 3 Np-237 2.14E+06 7.13E-04 .. Wiley-lnlem_ence, NY [1986]
S: These dale for sample 102-SY-T4C, .i.e., top porlion 04 se_nt #4 Pu-238 8.77E+01 1.73E+01
8: These data forsample 102-SY-T3C, La., segment #3 Pu-239 2.41E+04 6.28E-02

8: _ value onl_,from water leach. Pu-'_41 1.44E +01" i :04E+02
9: Sum d Pu-239 m_dPu-240. FlelHJfe of Pu-239 used In calculation. Pu-242 3.75E+05 3.08E-03

10: DAta taken from column 1 (supemate only) 04 table 2 Pu-244 8.00E+07 1.85E-05 ....
11: Data taken fn)m column 2 (decantedsupernate) o_ table 2 H-3 1.23E+01 9.78E.03
12:.Oats taken front column 3 (c_rlfuged supernmte)of amble2 !C-14 5.7.3E+03 4.51E+00
13: Sum at Sr-89 and Sr-90. H_,,-Lh 04Sr-90 used In calculation. 1-129 1.57F..+07 1.79E-04. , ,

14: Vak|e for Eu-155 which decays to Eu-154 w_th1.81.year hal-life Nb-94 2.00E+04 1.92E-01
15_Is04opicPu values hal given. Two anal. melhcds --. Fglered and ,. N1-63 1.00E+,02 5.74E+01

unfillemd values given, i | "H Se-79 6.50E+04 7.04E-0216: Value reduced from 8.01E+03 Sr-90 2.91E+01 1.38E+02 I
17: Value 04 4.22 wt% from Tbl 1 appeem .Io have been talc usin t E+O1 hal E-01 Tc:99 " 2.13E+O5 1..71E-02
18: wt% sum of water soluble and imduble components Ce-144 7.80E-01 3.22E+03 ....
19:.Value fromN)DU PU analysis.reported . Co-60 5.27E+00 1.14E+03 _

20- No olher detectable gamm_ Cs-134 2.07E+00 i1.31E.03
21: Raw d"ta M'g/l-I / Cs-137" 3.02E+01 8.75E+01 '
22: Radioactivityvalues 04 the 3T4L and 1-2 sarnldeSare Identical. At least one Eu-152 1.35E+01 1.76E+02

set 04 values must be incorred, iEu-154 8.59E+00 2.73E+02
Eu-155 4.71E+00 4.95E+02

!Ru-106 1.()2E+00 3.34E+03 ,.

Sb-125 2.76E+00 1.05E+03,.

!Zr-95 1.75E-01 i2.26E+04



SY-102 LIQUID COMPOSITIONS

Filename: Liquid.Values



Liquid.Values SY-102LIQUIDCOMPOSITIONS

Sample ID: 102SY3T4L 102SY1-2 R5027 R5028 9.5.029 R4656 .... R4615 .102SY3T4L '
Sample Date: 10/25/88 10/2,5/88 6/2/89- 6/2/89 6/2/89 ........3/14/89 3/20/89 10/25/88

Analysis Date: 6/30/89_ final 6/30/89_ fini 8/29/89 8/29189 8129189 8129189 3/24t89 1111'9190
AnalystH PNL:Scheele pNL:Sc.heelePCL ......_ PCL ..... PCL " PCL .'" PCL

Jl &Peterson &Peterson Weiss Weiss Webs Weiss Weiss ?
Sample Site: Oct'88core ,Oct'88core 49' (?i .... 40' (?) ...... :31' (?) Super i?) Super-(?) Oct'88core
Sample NoteD: _Comp3/4 Comp 1/2 Comp 3/4
Sp.Gr.IDen.: sg=1.025 sg=1.016 sg= 1.012 d=1.57 _1=1.57 sg=l. 18
Reference: Peterson 1o ....Peterson to Weiss to Weiss to Weiss to Weiss to Weiss to Weissto

DILIberto DlLIberto Saueresslg Saueresslg Saueresslg Boyles .... Campbell Klrch"
6/30189 ,6130189 8/29/89 8/29/89 8/29189 5/2189 4/27/89 1..1119/9"0

Phase: Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid
Speclel Mesa wt% wt% wt% ..... wt% wt% wt% wt% ,, wt%
^g ] lO7.67
AI 26.98 0.2590% 0.1i84=/= 0.1106% 0.1089% ....0.1066% 2.6122% 0.06:70% 0.2812"/=.... . .............

As 74.92 0.0002%
e 10.81 0.0032% 0.0011=/= ' 0.0(_20%! .....

....... , ,,

Ba J 137.33 0.0011% 0.0000% ..........
Bl I 208.98
ca [ 40.08 0.0039%....0.0003%0.0002';,0.0003%0.000.2%0.0019o/=0.c)0.01./.0.0031%
Cd i 112.41 ......
Co i 140.12 0.0280*/, 0.0006% ....... 0.00.04%
Cr(Vl) ] 52.00 0.0040% 0.0012%.
Cr(Tot)l 52.00 0.0,312% 0.0009% 0.0010% 0,.0010% 0.0010% 0'.0027%1 0.0006%! 0.0.3.53°/=

Cu t 63.55Dy 162.50 0.0013% 0.0000% ......... ..... '
Fe 55.85 0.0003% 0.0002=/= 0.0004% 0.0007*/=
K 39.10 0.1212=/= 0.2346=/= 0.3395=/= 0:3348=_" 0.3323% 0.3636=/= 0.1669=/= 0.1209=/=
La 138.91 0.0028% 0.0000=/=I ............. 0.00"01%
Li 6.94 0.0021=/= 0.()000% ......................

Ln 157.00 0.0452% 0.0008%
..........

FAg 24.31 0.0007% 0.0000% ..... i

Mn 54.94 0.0016% 0.0000%
MO 95.9'4 0.0019=/= 0.0001;/,, 0.0061% 0:0061% ....
Na 22.99 8.2763=/= 2.0162=/= 2:0186% 2.0139% 1.93i0% 12.7688% 1.1275% 8.3387%........

Nd 144.24 0.0087% 0.0001%
NI 58.71 0.0041=/o 0.0000% .......... 0.0020% 0.0020%
P 30.97 0.0093=/= 0.0094% 0.009'5=/= 0.0089% 0.0065=/= 0.0051./= 0.2339%...... ,,

Pb 207.20
Rh 102.91 0.0309% 0.0031% ..........., , ....................

RJ 101.07 0.0505% 0.0020% ............
Sb 121.75
Se 78,96 0.0000%
Si 28.09 0.0022% 0.0129% 0.0047% 0.0014%.......

Sr 87.62 0.0018=/= 0.0000%

Te J 127.60 0.0255% 0.0003% ,, ......

Th 232.04
TI 47.90 "0.0'014% 0.000()% ..........

TI 204.37
U 238.03 0.01e8% 0.0186% o.oooe%.....

V 50.94
Zn 65.38 0.0131% 0.0002% 0.0043%

......

Zr 91.22 0.0064=/= 0.0000%
Tot Metals: 8.8794% 2.4004% 2.4792% 2.4683% 2.3799% 15.7851% 1'3993% 9.0'206%........................

II ........



Liquid.Values SY-102LIQUIDCOMPOSITIONS

ISemple ID: 102SY3T4L 102SY1-2 R5027 R5028 R5029 R4656 R4615 102SY3T4L
Anions wt% wt% wt% wt%" wt% wt% .... wt% wt%

F 19100 0.0741% 0.0729% 0.0732% 0.0823% 0.0411%1 0.0435%,, ....

Cl 35.45 0,0152% 0.0157% 0.0158% 0.0124% 0.0140% 0.1502%
!NO2 46.01 0.2289"/, 0.2219% 0.2318% 0.1260% 1018421% 210040"/,,,....

!NC)3 62.00 2.1172% 2.0750% 2.0832% 8.2147% 1.3823% 8.9329%......... ,,, ,,,

PO4 94.97 0.0222% 0.0234% 0.0235% 0.3327% 0,0085%! 0.6407%
s04 98.08 .... 0.0122%0.01' 3%0.0123%61796. 0.0496,,,,.0.5538%,, , ,,,,, ,, .......

CO3 60.01 2.1868%....

OH 17.01 1.1049% 1.0954%
Tot Anlon=: .... 0.0000% 0.0000% 2.4699% 2.4211% 2.4398% 16.0525% 12.3375°/,1 15.6069°/,.....

II .............
Tot 0rg C: 0.7962"% 0.1864%

II .....
T0tComp: 8.8794% 2.4004% 4.9492% 4.8894% 4.8197% 32.6338,% 13.7:368% 24.8140%

................TRill gig gig gig gig gig gig gig gig
Am-241 ! 241.06 1.46E-05 9.01E-12 4.26E-11 1.17E-11 1.60E-10 6.06E-12...... i,

Cm-2431 243.00
Cm-244 244.00
Cm-24x 243.56 3,82E-09 .............

' ' ,_ i .....

Np-237 237.05 1.82E-06 ,.

Pu-236 238.05 7.79E-08
Pu-239 239.05 1.55E-04 1.55E-09 1.57E-09 1.73E-09 4.60E-081 4.47E-10 2.16E-09.....

Pu-240 240.05! 1.48E-05...............

Pu-241 241.06 1.12E-06..... , • .....

Pu-242 242.00.........
Pu-244 244.0.0 ......
n-TRUe gig gig gig gig gig gig gig gig
H-3 I 3.02l 8.14E-15 2.56E-15 ..........

C-14 ! 14.0.0i 4'32E-12

1-129 12g.001 1.57E-07 1.01E-07 ........
Nb-94 94..0.01 1.61E-11 3.17E-12 ......
NI-63 63.00 3.31E-12 6.97E-12

.........

Se-79 I 79.00! 8.62E-09 2.13E-10
Sr-90 1! 90.00i 3:67E-12 3.85E_-12 3.72E-12 7.29E-09 2,72E-12 i.07E-11
Tc-99 II 99.00 3.i4E-06 i.17E-07 ....1.70E-07 1.72E-07 1.69E-07 '1.37E-05 9.29E-08

Ce-144 t 144.00 .............Co-60 60.00 ........

Cs-134 I 134.00 '"

Cs-137 J 137.00! 5.91E-08 5.74E-08 5.76E-08 5.07E-06 3.40E-08 3.78E-08
Eu-152 I 152.001 ...........

Eu-154 154.00i
Eu-155 155.00
mu-106 l: 106.00' ...........

..... •

Sb-125 125.00
Zr-95 I 91.22! .......

T0t TRUI 1.87E-04 0:OOE+00 1.56E-09 1.61E-09 1.74E'09 4.61E-08 4.53E-10 2.i6E-09
Tot n-TRU= 3.30E-06 2.18E-07 2.29E-07 2.29E-07 2.26E-07 1.88E-05 1.27E-07 3.78E-08
Tot Radlonucllde 1.91E-04 2.18E-07 2.31E-07 2.31E-07 2.28E-07 1.88E-05 1.27E-07 4.00E-08

II I ........ ....



Liquid.Values SY-102LIQUIDCOMPOSITIONS

Sample 11102SY1-2 102$YSuper R'3316 R-3317 R-3318 R-3037 R-3038 R.3326 ,
Samp!e [ 10/25/88 6/1188 1!/1/,84 .......1111184 11/1184 11/1/84 11/1184 ?
Anllylll 11/19/90 3/23/89 3/29185 3/29/85 3/29/85! 10/5/84; i0/5/84 12/31/84

'Analyet_lPCL _ Rockwell Rockwell R.ockwell Rockwell Rockwell Rockwell
I]? Weiss Bratzel Bratzel Bratzel Bratzel Bratzel Bratzel

Sample !Oct;88core.... ? 6",bottom 6",bottom 6"ibgt.tom top .... middle ?
Sample IComp 1/2 Highvalue
Sp.GrJl_, 1.02 de1(?) :........ d=1'141 d=1.44 d=1.42 seal".03 seal.06 sg'=l.06
ReferencWeiss to Weiss(PCL)t¢ Bratzel to Bratzel to Bratzel to Bratze!,to Bratzel to Bratzel to

Klrch* Camthers Gale Gale Gale Tulberg Tulberg Tulberg
11/1g/90' 3/23/89 ' 3129185 ' 3/29/85 3129185 1015/84 1015184 12/31/84

Ph0,e" i Liquld Llquld..... Llquld Llquid Llquld Llquld Llquld Llquld
-Spec,le wt% ,wt% wt% wt% wt% ....wt% .......wt% wt%
Ag .....
AI 0.1323=/o 0.2293=/= 0.4669°/= 0.6727% 0.7125% 0.1360% 0.1604% 0.1655%..............................

As .... 0.0002%
B 0.0010% .... I .................
Ba .....................

a
Ca_ 0.0004=/. 0.0001_;/o " 0.0001%
Cd ...... 0.0042% 0.0024%1 0.0018% 0.0006% 0.()'()08=/o 0.0010%
Ca 0.0024"/. ..........
Cr(VI) " 0.0049% .....0.08!9=/.° 0.0812°/o 0.0842% ().0034°/° 0.0041%
Cr(To:) 0.0010% 0.0049% 0.08.19% 0.0812% 0.0842% 0.0034% 0.0041% 010048%
Cu 0.0004 % 0.0003% 0.0002% 0.0002%
oy ,,

Fe 0.0002% 0,0.004% 0.0003=/. 0.0004% 0.0004% 0.0002..% 0.0003% 0.0008%
K 0.2423=/o 0.1020=/o 0.1101=/= 0.1412=/o 0.1385=/o 0.0073'/0 0.0085°1o.............

La .......

LI

Ln 0.0000=/. 0.0027=/. 00000,/. 0.0000=/.0.0000=/.o.000q; 0.0000=/. .......

Mg 0.0003% 0.0002% 0.0002% 0.0000% 0.0000%..... 0.0003% 0.0002% 0.0002% 0.0000% 0.0000% 0.0001%1
O ...... ....

Na 1.9631% 3.6554% ...........
Nd
Ni ............. 0.0000% 0.0000% 0.3700%

P I i'' 0.0091;/oi 0.0235°/. ............ 0.0116% 0.0141% ,

, , , ........... '"'

I
0.0(_000/o ............

0.0033% 0.0070%
..........

.... i .......

TI ...........
[TI

EU 0.0007% ..... ....
I

V

Zn J 0.0001% .
Zr" ]
Tot Mete 2.3527=/0 4.0272% 0.6641% 0.8986% 0.9380% 0.1592% 0.1882% o.54i9%.........

([



Liquid.Values SY-102LIQUIDCOMPOSITIONS
Lllll

Sn_ple I1102SY1-2' 102SVSuper R-3316 R-3317 R-331a :1-3037 R-3(_,,_ R-3326 .....

Anions ] wt% o wt% wt% wt% wt% wt% wt% wt%0.0049%i 0.0503'/o 0.0285% 0.1779% _ 0,1438% 0.1118% 0.0071% 0.1498%F .... !
, , .......

CI I 011564=/o 0.0280=/o 0.3369% 0.3816% 0.4194% 0.5619%
J 0.i976% 5.2205% 5.3034% 5.3457% 0.1'746 =/o 7.! 612=/o 0.2079%

NO3 I 2'2978% 3.4971=/o 12.0932% 14.8984% 15.1082% 2.7752=/o 20.2393% 3.3342%
PO4 I 0.0745% 0.1425% 0.4796% 0.3430% 0.3110% 0.0356=/o 0.4168% 0.0404%

'SO4 I 0.0753% 0.1441% 3.2700% 1.4342% 1.1162% 0.0374% 1.4952% 0.0306%
CO3__ 1 0"3706%! 0.2760% 2.3961% 2.5879% 3.0258% 4.0535% 0.2100%
CH I 0.6686o/o 0.9915% 1.1423% 1.7244% 1.6408% 0.6704% 2.1981% 0.7573%
Tot Anlo 3.8912% 5.1077% 25.1164% 26.8166% 27.0791% 3.7003% 36.2757% 4.5854%

II 00239%0022e./.
Tot Orga 010208% 0.0462% .....

I!
Tot corn 6.2647% 9.1811% 25.7805% 27,.7153% 28.0171% 3.8595% 36.4878% 5.1501%

_L__ gig gig gig gig g
_,m-241 3.69E-10 2.09E-09 3.86E-09 3.02E-10 7.51E-09
_m-24_ .... ,,
0m-'24_ ,,
Cm-24x

Np-237 ......
Pu-238
Pu-239 2.50E-09 1.59E-08 2.17E-08 7181E-08 1.04E-07

Pu-240 1

Pu-241 2.80E-10 6.11E-10 1.91E-10
Pu-242
Pu-244
n'll'RUe gig gig gig gig gig gig gig gig
H-3
C-14 5.00E-12
1-129 ......
Nb-94

NI-63 J
Se-79
Sr-90 1.24E-11 4.54E-09 8.40E-09 9.13E-09 8.81E-12
Tc-99 5,83E-07 .......
Ce-144 ....
JCo-60 .....
Cs-134
Cs-137 4.37E-08 1.17E-07 2.06E-06 2.55E-06 2.46E-06 5.94E-08 7.06E-08 7.13E-0E
Eu-152
Eu-154
Eu-155

Ru-106 1
Sb-125 ,,
_'r-95

Jl

Tot TRUe 2.50E-09 1llI'63E-08 2.38E-08 7.81E-08 1.08E-07 5.82E-10 8.12E-09 1.91E-1
Tot n.TRI 4.37E-08 7.00E-07 2.06E-06 2.56E-06 2.47E-06 5.94E-08 7.06E-081 7.13E-01
Tot Radl, 4.62E-08 7.16E-07 2.09E-06 2.63E-06 2.58E-06 6.00E-08 7.88E-08 7.15E-01

11



L_uld.Values SY-102LK_UIDCOMPOSITIONS

Sample ID: [il02SY3T4L 102SY1-2 R5027 RS028 R5029 R4888 R4811i 102sY3T4L_

sample Dlte: [] 10/25/8 8 ........:i. 0/25/88 6/2/89 .........8/2/89 ....16/2/89 .... .3/!.4/89 '3i2()/89 .... 10125/,88
Analyala Date: I6/30/89, final 6/30/89_ f!na 8129/89 8/29189 8/29/89 8/29/89 3/24/89 11/19/90
Anllyettl / PNL:Sch_Ie" :PNL_ScheelePCL .......... PCL .......... PCL _ PC[. R3L ....

li ....&Paterson ,, &Paterson Weiss.... Weiss Weiss Weiss iWelss ?,, ,,,,,..... , _

Sample Site: Oct'88core Oct'88cora 49' (?) 40' (?)31' (?) Super (?) iSuper-(?) oct'88core

Sample Notes: }Comp 3/4 Comp !/2 ........ Comp 3/4
Sp.(_r.JDen,: ,' " ] sg=1".025 sg=1..0!6 sg=1.012 d=1.57 ......d=1157 =0=1.18
Reference: ! Patersonto Patersonto weiss to.......weiss to weiss..to weiss.to ...... weiss to weiss to

JDILIberto DILIberto Saueress!g Saueresstg Saueressig Boyles ,Cam[_.el! Klrch"

F:...... i ]e/30i89 !6/30/89 8/29/, 8/2g/- 8/29/, s/2/80 4/27/,0 1i/18/90....
iPhHe: ]" Liquid ! Liquid Liquid ....Liquid Liquid Liquid ....Liquid Liquid
....Specle Mill I glL ] glL glL glL glL glL glL glL
Ag I07.871 1,21E+00: ........ _
AI 26.98| 3.11E+00 1'21E+00 1113E+00i-i.ilE_-00 1.08E+00 '4.'i0E,01 .i...05E*00 3.32E+00
,As . 74,92[ 2.25E-03i

. 1o.811 3."E'o21_.__E-o2 3._3E.o2.....
__ ' 137.3,31 1.32E-02 4.22E-05 .............
BI 2oe.98J ..........
._Ca _ 40:081 4.67E-02 2.88E-03 2.40E-O31 3.21Ei03 ....2..00E-03 2.97.E-0;; 2.()0E.03 3.69E.02
Od 112.411
Ce 140.12] .... 3'38E-01 5.74E-03 ........... 7.01E-03 ....
Cr(VI) 52.O0] 4.84E-02 ! 1.26E-02 .....
Cr(Tot) 52.00J 3.74E-01 9.59E-03 9.88E-03 9.88E-03 9'88E-03 4.26E-02 8.84E-03 .... 4.16E-01
__ e3.ss] ...........
Dy 162'50] 1.56E-02 1.67E-04
Fe ss.esl 4.02E-03 2.29E-03 ...... 6.70E-03 " 8,38E-03
K 39.!.0| 1.45E+00 2.40E+00 3.48E+00! 3.40E+00 3.36E+00 5.7iE+00 2.62E+00 1.43E+00
L.a i38,91I 3.33E-02 2.85E-04 - 8.3'3E-04
Li 6:94] 2.50E-02 7.11E-06...... ,, ,,

Ln 157 .O0[ 5.43 E-O1 8.37 E-03.............. _ ........

Mg 24.31l 8.75E-03 1.25E-04 ....

M_ 54.94[ 1.98E-02 2.82E-05
Mo 9s.941 2.30E.029.83E-04 9.SgE-029.SgE-02
Na 22.991 9.93E+01 2.07E+01 2.07E+01 2.05E+01 1.95E+0i 2.00E+02 1.77E+01 9.84E+01........... _

Nd ... 144' .2..41 1.04E-01 1.33E-03

NI 58.71-] 4.93E-02 3.01E-04 3.17E-02 3.17E-02
P " 30.971 _ 9.52E-02 9.60E-02 "9.60E-02 8.9eE-02 1.02E-01 8.05E-02 2.76E+00
Po 2oz._ol ............ "......

102.91 3.70E-0i 3:16E,02 ...... .,,

_RJ 101.07] 6.06E-01 2.07E-02...... _ ......

Sb 121.751

.Se 7'8'96] ........ 1:58E-04

28.09 2.70E-02 1.32E-01 7.30E-02 1,69E-02
Sr 87.62 2.10E-02! 5.39E-05
_"e 127:601 3.06E-01 2.62E-03 "

........................ , ,

rh 232.04J47.90 1.72E-02:9:.82E-05 .........................
..T_I 204.37J
U 238.03 .... ....... 2.95E-01 2.9.5E-01 9:52E-03
v so..941
Zn ' 65.38 ....1.57E-01 2.01E-03 5' 10E-02

_1.2,2 z.66E-o2g.3sE.o5 "
Tot Metal,: 1.07E+02 2.46E+01 2.54E+01 2.5iE+01 2.41E+Oi 2.48E+02 2.20E,01 1.06E+02.......

II .......



Liquid.Values SY.102LIQUIDCOMPOSITIONS
_ am_wmJ_mem

102SY3T4L 102SY1-2 R5027 R5028 R5029 R4656 R4615 _102SY3T4L

7.60E-01 7.41E-01 7.41E-01 1.29E+00 6.46E-01 5.13E-01
1.56E-01 1.60E-01 1.60E-01 1.95E-01 2.20E-01 1.77E+00

_01 2.35E+00 2.25E+00 2.35E+00 ___1.98E+00 1.70E+02 2.36E+01
2.17E+01 2.11E+01 2.11E+01 1.29E+02 2.17E+01 1.05E+02

_..__94.97 2.28E-01 2.37E-01 2.37E-01 5.22E+00 1.33E-01 7.56E+00
1.25E-01 1_ 1.25E-01 9.70E+01 7.78E- 01 6.53E+00

2.58E+01
1.73E+01 1.29E+01

Tot Anions: 0.00E+00 0.00E+00 2.53E+01 2.48E+01 2.47E+01 2.52E+02 1.94E+02 1.84E+02

7.96E-03 1.86E.03
Tot Corn 1.07E+02 7.24E-01 5.07E+01 4.97E+01 4.88E+01 5.00E+02 2.16E+02 2.91E+02

uCI/L uCllL uCl/L uCI/L uCllL uCIIL uCl/L uCI/L
6.07E +04 3.20E-02 1.50E-01 4.10E-02 8.70E-01 3.30E-02

2.88E+02
1.56E+00
1.62E+03
1.17E+04 1.00E-01 1.00E-01 1.10E-01 4.53E+ 00 4.40E-02 1.60E-01

1.40E+05

uCI/L uCI/L uCIIL uCI/L uCllL uCIIL uCIIL uCi/L
9.55E-02 3.00E-02

2.30E-02

3.36E-02 2.16E-02
3.72E-03 7.32E-04
2.28E-01 4.80E-01
7.28E-01 1.80E-02

5.20E-01 5.40E-01 5.20E-01 1.58E+03 5.90E-01 1.75E+00
6.46E+01 2.41E+00 2.99E+00 2.99E+00 2.93E+00 3.69E+02 2.50E+00

5.30E+03 5.10E+03 5.10E+03 6.96E+05 4.67E+03 3.90E+03

2.19E+05 0.00E+00 1.32E-01 2.50E-01 1.51 E-01 5.40E+00 7.70E-02 1.60E-01
6.56E+01 2.96E+00 5.30E+03 5.10E+03 5.10E+03 6.98E+05 4.67E+03 3.90E+03

R 2.19E+05 3.11E+02 5.30E+03 5.10E+03 5.10E+03 6.98E+05 4.67E+03 3.90E+03



Liquid.Values SY-102LIQUIDCOM_SITIONS

s,mps°,,lo=iv_-=_o_Sysu'r,_3316"-33!T "'33ia ..3.¥ .... .-3038.....i",33=e_
,SamPle( 10/25/88_ 6/1/88 11/1/84 11/1/84 11/1/84 ........!1/1/84 11/1/84 ?

....3/23/89! 3/2_)/85_ ....3/29/85 3/29/85 10/5/84 10/5/84 12/31/84,Analyalo 11/19/901
,An|lyettl PCt. .... PCL _ockwell Rockwell Rockwell Rockwell Rockwell Rockwell ]
, !i;_ Woa, Bratzel .... Braizel Bratze! Bratzel ......... Bratzol Bratzel

,Sample |oct'88¢oro '9 ..... 0",bottom 8",bottom 6",bOttom top mlddlo ? .......
,Simple fComp 1/2 Highvalue
9p.Or./[h !.02 d-l(?) ......... d-i141 d-1.44 d=1.42 ,g=1.o3 ....;g,,1.o6 ig,,1.o6
ReferenoWelu to Welu(PCL) tc Bratze! to Bratzel io Bratzel to Bratzal to ......Bratzel to Bratzel to

t Klrch" Carothers iGaJe Gale Gate Tulberg !Tulbarg Tulberg.... , =,, ,,,,

J 11/!9/90 3/23/89 3/29185 3/29185 312g/85 .... 10/5/84 .... 1015184 12131/84 o
Phrase: I L!quld Liquid Liquid Liquid L!quld .... Liquid Liquid Liquid
s_=l,,i g/c .... a/L..... g/C :/=. a/C g/t..........g/C a/L
^g l
AI J 1,35E+00 2,2_E'_.q0 6,58E+00 9,6gE+00 1,0iE+01 1,40E+00 1,_'0E+00 i175E+00
As | 2.25E-03 ..... ........

IB t 1.04E-02 ...........'B_ .i ........ '" ' ,,, _,, .......... _ .... ,

Bl 1
Ca [ 4,41E-03 7,21E-03 0,02E-04 ......
Cd ! ..... 5.91E'02 3,52'.E,02 .... 2,56E-02 6,60E-03 8,21E-03 1.04E-02

iCe ( 2.38E-o2 ..............
Cr(VI) ! 4189E-02 1.15E,00 1.17E,00 1.20E,00 3.50E-02 4140E-O2
Cr(Tot)J 9.88E-03 4.89E-02 1.15E+00 1.17E+00 1.20E+00 3.50E-02 4.40E-O2 5.09E.02
CU 4.45E',03 3,64E.03 3.27E-03 2.30E-03........

DY • ,,,.

Fe 1.68E-03 4.47E-03 3.64E-O3 5.98E-03 6.25E-03! 1.70E-03 2.80E-O3 5.92E-03!
K i 2.47E+00 _ 1.02E+00 ....._1.55E+00 2.03E+00 1.97E+00 7.51E-02 8.99E.02

LaLI 1 .......

Ln 10.OOE,00 ........2.67E.02 .0.00E,00 0.00E,00 0_00E,00 O.00E+001 0.00E,00 .......
Mg J 3.65E-03 2.99E-03 2.31E-03 9.99E-05 1.10E-04
Mn _l ...... 3.64E-03 3.54E-03 3.14E-03 1105E-04 i 1.00E-04 1.01E-03
Mo I ......
I_ l 2.00E._01 ......3.86E;.01......
Nd J
Ni I ........ 3.00E-04 3100E-04 3.92EI+'00
P g:29E:02 2.35E-01 1.20E-01 1.50E-01.....

Fib ........

h ................

IRU ....
iSb

!sISe 2.37E-06 ....... .....3,37E-02! 7.02E-02 ..... ......

S_ ................_

T,, ] .........
Th ....

Ti .........

TI ........
U 7.14E-03 .....

V .,,

Zn 1.31E-03,,,

Zr
Tot Meta 2.40E+01 4.,3E'+ol 1.05E+01 1.4i'E+01 1.45E+0! 1.67E+00 2:04E+()0 5.74E+0(_......

11



Liquid.Values SY-102LIQUIDCOMPOSITIONS

s.mp,.,,_o2sw.2_o=sY,up,r,,,_e ,,,_7 ilF,,s3_aj,'so37 ".so" i ,.s326
Anions oIL glL (IlL ......glL ......... (IlL (IlL (IlL (IlL
F_ 5.13E-01 2.85E-01 2.51E+O0 .... 2.07E+00 1.SgE+00.......7.33E-02 1.59E+.00 §.!7E'02
Q _ 1_.e0E+00 . .2.80E-01 4.75E+00 5.50E+00 ......5.geE+00 ....................... 5.9eE+00 ....
NO2 2.02E+00 ' 7.30E+01 7.64rE+01 .......7.59E+01 .......1.80E+00 7.59E+01 2.20E+00
iN_ ......... 2.34E+01 3.,50E+01 .........!.71E+02; 2.15E+02 2,15E+02 2.BBE+01 2.!SE+02 3.53E+01
!_ J .....7.80E-01" 1.42E+00 6.76E+00 4.94E+00 4.42E+00 3,BTE-01 4.42E+00 4.2BE-01
SOt 7.68E-01 lr.A4E+00 4,61E+0!I 2,07E+01 1,58E+01 3,BSE-01 i.58E+0t 3.25E-0i

3.78E+00 2.76E+00 3.38E+01 3.73E+01 4.30E+01 4.30E+01 2.23E+00

6.82E+00 9.92E+00 1.61E+01 2,4BE+01 2.33E+01, 6.90E+00 2.33E+01 8.03E+00
•rot A,nlo 3.97E+01 1.29E+02 3.54E+02. 3.8..6E+02 3.85E+02 3.81E+01 3.85E+02 4.aBE+01

li ....
Toi Org, 2.08E-04 5.55E+00 ..... ....... i __1 , ' 2.39.E_-04 2.28E-04
..........II
Tot Corn 6.37E,01 2.63E,'02; 3.65E,02" 4100E+02 3.99E,02 .....3.98E+01 3.87E+02 5.43E,01

t! ........................
_ ! ucl_. ....uclic uc,l,.ili uCllL........uCl!C .......uC,_L.... .CiiC .CilC
Am-241 1.28E+00! 1.02E+0! ................ !.90E+01 1.08E+00 2.76E+01 .....
Cm-243_ _ ,I ........ : ............. '..........

Cm-244 i ....................................
Cm-24x .... • ..... i .......

Np-237 ........ ................
Pu.23e! .........
pu.239 1.60E-01 I'.OOE+O0 1.92E+.0 O" 7.()6E,00 9.27E+00! i -
pu.240

pu.24i I ................... "............... 3.00E+01 6.75E,01 2.11E,01
Pu-242 I ..................
Pu-244
n-TRUs ..... uCIIL uCIIL uCIIL uCIIL' uCllL ucl/L uCliL ..... uCilL, , .... ,......

H-3 ...........,,

C-14 2.30E-02 ......................

1-129 t .........
Nb-94 .... , ...... ,,,, ,.

NI-63 ......,,

Ss-79 ...........
Sr-90 1.75E+00 8.84 E+02 1.67E+03 1.79E+03 1.29E+00
Tc-99 1.o0E+01 ........

Ce'144 I ....................
Co-60 ] ......................

Cs-134 JCs-137 3.90E+03 i.02E+04 2.54E+05 3.21E+05 3.06E+05 5.35E+03 6.55E+03 6.61E+03
Eu-lS2 I ...............
Eu-154 [ ........
Eu-155 ,, ,. .... ,,,

;Ru-106
i ,-, t ....

Sb-125 .....
p

!Zr-95 .............

Tot TRU= 1.60E-01 2.28E+00 1.21 E+01 7.06E+00 2.83E+01 3.11E+01 9.51E+01 2.11E+01.......... , .........

Tot n.TRI 3.90E+031 1.02E+04 2.55E+05 3.23E+05 3.08E+05 5.35E+03, 6.55E+03 6.61E+03......

Tot Radl, 3.90E+03 1.02E+04 2.55E+05 3.23E+05 3.08E+05 5.38E+03 6_65E+03 6.63E+03



Liquid.Values SY-102LIQUIDCOMPOSITIONS

i_i_!t ID: 1 102Sy3T4L..!.029Y1-2 R6027 R8028 ..... R602rg ,. ,R48!! R4616 ..... 1029Y3T.4L
hrr, pleOste: ..] 10/25188r.10/..25/68 ,,e/2/89...... 6/2/89 6t2/69 3/14/69 3/20/,69,, lO/26/ee__
Analysis Date: ! 6/30169, final 6/30/89, fins 8/29/89. 8/28/89 ._ 8_129/.89 8t29/89 3124/89 11119/90
Anelyattl I PNL:SchNlePNL:_hee; P_ P(_ PCL PCL .
_ iI .....I =P*_'r'.Orn.......'_P*t*i_"W*" W'' WO='''' ? ..........
iliemPle site: ] oct'8eoore .Oct'8_eeore L49' (?) 40' (?) 31' (?) super_(?) super.-(?) oct'e6¢ore .....
L_hmpler.NOtee: I Comp 3/4 Comp!/2 ........... comp 3/4......

LSp,Or_n,;... 1 sg-l.02S ,g,,111016 sg,,1.012 d,,1.57 ....... 421.57 _. Ig,,1.!8
Reference: ... [ Peterson to ...Peterson..to We_l..to...... Wells to Walls to Wells t0 Welu to Weiss to ....

l I DILIberto. OlLIberto Sat_lreeslg.......Sauereulg _Saqere!.tig Boylls Campbell ._Klrch*..........
........ ] ..1e/30./69 e130/e9 _e/2.e/ee ..e./2e/ee e/29/e9.....16./2!.e9 "4127/69 11119/90......

Phlee:. ] " ] Liquid Liquid Liquid Liquid Liquid Liquid Liquid _. Liquid _
Spe©lel ".. .......J M,: ......... M a _ U.......... M ......M....... __ M -,, a_

Ag ! 107'87[!
Az I 2e.�eli i:19E.01'......5.276-02 4.20E.02 4.106:02....4'iii009,q:21.i.926...+003,906'02_ 1.23E:0i
As l 74'92] ._ 3,006,05,

] 101811........3.60E.03 11206:03 2.90E-03 ......
_, ....li37:33l 9.e0E-os;:.i3.e06-07............ -....... . ......... ,i ....'i , " _

li20e.9e]
Ca [ 4010el 1.19E-03.....e.40E.'0S, e'.0'0E-0Sl ei00E-05... S.OO.E-O6.......7.40E-04 ....S.00E.-0S 9.20S-04

J112,41] ............................................
_ ] 140A2] 2.40E'03.....4.e0E-05 .................................... 5.006.05
C r_JV_ _ j j 52" 0 0 I ......... JJ_Q31E,04 2.84 E -041 r

Cr(Tot)! 62'00] 7.20E-03 2.16E'041 1,90E-04' 1.90E-04 .i..906.04 8.20E-04 1.706;04 I- _ 8.00E-03
I-.ss I ........

Dy.' I 162"150| 9"606-05 1,206-06 ....................... _
Fe I 55'85l .... 7,20E-05 4,80E-05 i120E-04 I .....1'5°E'°4
X ! 39.10] 3.726-02 7..20E.-02 .I.I..8.906-02 ..e.70.E.02 e.806.02 1.46E-01 '"6.706:02 . 3...65E-02
L. 1_3e'o_l,,,2,.40E-042.406-09..... e.00E.Oe .....
U...... ] 8:94] 3.806-03 1.20E-0S
_n l_s_.ooi 3.496-o3e".'=4s-0S.... ,: ........, ............... :,,:
Mg ] 24'31l 3.60E-04 6.00E-06

an 54:941 3.e06-o416.ooE.0'_I ................
Mo 95.94] 2,40'E-04 1,20E-05 ....... 1.006-03 1.00E-03

] 22,'99] 4.326+00 1.056+00 9.0016,01 B.9'OE.01" '8,50.E.-0i 8.72E+00 ...7.70E.01 ......4.28E..+00
Nd I 144.24l 7.20.E-04 I.o86-o5...................

i;I [ 58:71[ 8.40E-04 ,,, 6.006-06 ......5':406-04 , 5.40E-04I 30:9ZI.... 3.e0E-033.106:03 3.106.03 2.9.0.E-033:306-03....2.606-03 8:9_E-02
r_ 12oz2oli ...................
_h l_o2_! 3_06o3 39oEo4

__ I IOI'O7l e.OOE-03 2:4O6.04 " ,...... ,........... ',: .... ...... :
1i21,79 . .................................

Se [ 78:96 .... 2.O0E-06

SI I 28.09 9,6q.E-04. 5152E-03 .................. 2,60E-03 ......6,00E-04
S_- l. 87,62] 2,40E-04 7,206-07 ..............
i:e- ! 127,60] .... 2,40E-03 2,406-,0,.5 ........

_- t232.041..........................TI 4"/190] 3.6..0,E-04 2,40'E-06 ......

TI I 204,37]' .................. 1.....u_ , 2:_8.o3l ............... i._46.o:_1.246-0:_.......4.ooE-o_
V ] 50,94] .....................
Zn ]_ 65.38] 2.40E-03" '3.606-05 ......... 7.e06-04
Zr ] 9!.2.2] 8,40E-04!,.' 1,20E-06
Tot- Metsi|: 4,51E+00' 1,196+00 1,03E+00 1,0'2E+00 9,79E-,01, 1,04E+01 8."846-01 .....4,54E+0c

....[l ............_............ .,.' .... '......,,,



Lk:luld.Values SY-102LIQUIDCOMPOSITIONS

hlmple ID: l i028Y3T4L 1028yt-2 RS027 IRS02tl RS029 R4611(I R4(1t$ ...... IO:lSY3T4L
Anlon,I] I M M M M U........... M M ............M ......
F .....li 191001 ...... 4.00E-02 3.gOE-02 3.1)0E-02 e.80E-02 II_.40E-02 2.70E-02
O- ]! 35'45] ................... 4.40E'03._. 4.50E-03 4,50E-03_ 5.50E-03 6.20E-03 S.OOE'02
NO2 [ 4e'01] ............... 5.10S-02! 4,90S-02 ,G.IOE-02 4.30E-02 3.70E+00 5,14S'01:,,,,,,,

! 62.001 3.50E-01...... 3.40E'0! ...........3,40E'01 2.08E+00 3.§0E-01 .........1,70E+00

]94.971i _......: ....................2.40E.032.sos.032.S0E.03S.S0E-021.40E-03 7.SEE-02
i 96.061 ................ 1.30E-03 .......1.30E-03 1.30E.03 1.01E+00 8.10E-03 ...........6.80E-02
]i eO_01l! ....... ........... 4.30E-0!
1 17.011 _,02E+00 7,:60E-_0!

TotAm,,: I o.oos.o0o.OOE*O0_=i.4es.oo2..E.OO2.3es.oo 2.3SE.01S..E.O0 1.2eE.01...... ,,,,

I! 11 .................. ....
Totorac: i ........ _.............. 1.=ss.ol _i2os.oo

Ii ] .... 1
Tot Comp: 1 4.SlE+OO 1.19E+O0'.4.eeE+O0 417eE+O0"4.e_E.O0 S.eSE+01 1.teE+01 2.72E+01

_u, i , ,C_L.... .CllL ,CilL " .C=/L.... ,C!_L..........cllL .C=/L ] .cl/L
iam-24!]241,0el e.07E+04. 3.20E-02 11.50E-01 4.10E.02 e.70S-01 3.30E-02 .......
cm-2431243.001...............................
cm,2441 i 24 4 _ oo ! ....................... .....

Cm-24xl243.sel 2.acE.022.ees+02......... .....
Np.=371=3710sl_..s,oo ils6S.oo" i......i . ............. ...........................
Pu-2381238'051 1.62E+03 1.62E+03 .......
!Pu-2391239.05] 11i7E+04 ;_17E+04 1100E-01........1.00Eo01 1.10E-01 4.53E+00 4.40E-02 ..... 1160Ei01
iPu-2401240.0sl 4.0eS.034.0em.03 .....................
Pu.2411241.061 !.40S.OS1.40E.OS.....................................
Pu-:_42! 242,00] ....... ...............
P,._" 1244.00] ......
_u, 1 uc_L..... uC,lC uc!/L uC,/L " UCiiL uC,lC UC,!LII' uC,/C
H-3 J 3.02 9.5SE-O2 9.55E-02
c._4 114.oo i ....... ......... 2.3oE_o2,, , i

1'129 li 129'00] .... 3.36E-02 3.36E-02 ..............................

Nb-94 li 94_,00 3_72E'03 3.72E'03 ................
NI-63 63.00 2,28E-01 2.28E-01 .................

Se-79 79,0,0 7.28E-01 7.28E-01
sr-9o _)o.oo "' . s.2osio'ils.,_os-o_s._'os-o_l_.se_.,.o3.s._os-o_ i.TsE.+oo
T¢'99 99.00 6.46E+01 6.4eE+01 2.99E+00. 2.99E+00 2.93E+00 3.69E+02 2.50E+00

Ce'! 44 [ 144,00 .................
c0.eo I eo.oo .......................
Cs-134 J 134.00
C,-137 J 137.00 ".' 5..30E,03 ..5.!OE+O.3 5.10E+03 6.9"6E*05 4.67E*'03 .........3.90E'.03
Eu-152 !152.00 ..........
Eu-154 ] 154.00 .........................

Eu-lsSi lSS.o,o .....................
Ru.lo_lOe.OO ......................
sb.l:,s l_S.oo ..........................................
JZr-95 ] 91.22

.......

Tot TRUs 2.19E+05 1.58E+05 'i.32E-01 2.50E-01 1.5'iE-0! 5,40E+00 _ 7.70E-02 1.60E-01

Tot n-TRUs 6.56E+01 6,56E+01 5.30E+03. 5.10E+03 5.10E+03 6.98E+05 4.67E+03 3.90E+03
Tot RIdlonucllde 2.19E+05 1.58E+05 5.30E+03 5.10E+03 .... 5.10E+03 6.9eE+05 4,67E+03 3.90E+03



I
Lk:luld.Veluee SY-102LIQUIDCOMPOSITIONS I

"

8e_ie'lll"o28Y1- 2 102$YSuper R-331e .................]R.3317 R'3318 R*q'3037 r R,3038 ..... R-332e .........
|

Sample .[ 10/.25/88 e/1/ee 11/1.,/84 11/1/.84 ..i. 11/1/84 1!../1/84 1 1 / 1 / e 4 ..... _ ...............

A'elYer!!, 11/1g/gO 3/23/Sg 3/29/S5 3/2_/85 3/2g/aS 10/5/84 IO/S/S4 12/31/84

Anelvedl_ .i..........r'=CL' " •Roekw';ll...........;R_,.!I ........R_'_e, _Rockwell Rockwell R._kwell
- H? Weies......... Bratzel Bretzel LSretzel Bretzel Bretzel Bratzel
ttlmple fOct*88o_0re ? O',bottom 0",bottom !0",bottom top middle ?
Ilt.mp!e fComp 1/2 ,Highvalue L _
sp.arJ_ !.o2 ' _-!(_)_'" 'd._,4!'i. d-!.44 ..d._'.,2.....j .,.i.o3 .g._.oe .g._.oe
ReferenoWelu to . .WelII(pCL) ia Bretzel to .. Sratzel to 8rStzel to Sretzel tO Bratzel to Br|tzel to
-::' ....lk'ir©h'"' . Cemthere Gale Gale........... Gab.......... ,Tulberg 'Tulberg Tulberg ...

1,11/lg/00 3./23/89 .... 3/29/85 3/29/,8,6,, , L3/.29/85 ...... !0/5/84 10/5/84 12/31/84
Phase: I LlqUrld ..Liquid Liquid Liquid . Liquid Liquid Liquid Liquid
Spe©l,! M M ........ M .......... M M M ..... M .M
A0 J .......I

i s.ooe.02 e.soe,02 2.44e.01 3.Sge':01 3.7se.01 S.lge.02 e.30e-02 e.soe.02
A, ] 310OE.05 .................

..............! ::......: o,eoe.o,.......... .....................i............
I

..... 1,10E-04 .... !'80E-04 2.25E-05 ...................
Cd ] 6.26E-04 3.13E-04 2128E-04 6.87E-0S 7.30E-06 L 9.24E..05

...........' ' _.7oe.o, ....................................
Cr(VI) ........ g,40E-04 2,22E:02 ' 2.26E-02 2.30E-02:6,73E-04 8.46E-04 ....
_'(Tg.t) i I'90E-04 9:},0'E'04 _-2.22E'02! 2,2sE.02 2:30E-02:6.73E.04 8.46E.04 9.79E-04
0,, ': '7:00E.05 5:73E.os 5:15E.05 3.62E:,05 ........

F/, . 3'00E-05 8.00E.05 6.62E:05i :1'.'07E.04 ......1.12E-04 3.04E-05] 5.01E.05 1:06E'-04_ e,32E-02 2,e_e:023.07E:02s.20e.02"5.03E:021.02E-032.30E-03
L., 1 ...............
U
Ln: o:00E+00 1'70E-04 0.00E+00 o:00E+oo' o.ooE+oo .o.ooE+o0 o.ooE+o0 ........

.....1.50E-04 1.23E-04 9:4gE-0S 4.1_E-0e 4.S2E-0e.....
_i 6.62E-05 6.45E-05 5..72E-05. 1.92E-06 1.82E-06 1.84E-05

p......................,J , ,,, ,,. ,,, , ,,, ..... ,,

0,71E-01 1,59E+00 b................

M 5.11E-oe 5.11E-0e" 6.6eE-02
P........ 3.00E-03 7.60E-03 .... 3.87E.03 4.84E.03

-_.. ...... _............ ,, ,, ,

J ,,,

So 3.00E-08 ':.........................
1:20E-03 2.50E-03 ..................

Sr ..... [
T,......................

h .... ,.... ,,,,........................

TI
, , ,, | ........ ,, ,,, , .,

TI ........
U 3.00E-05...................... , , _, ,,,,,......

v

2.OOE-OS
r' ..... J

TOt Metal 9.89E'01' 1.71E+00!' 3.07E-01 .... 4.34E:0i 4.49E"-0i 5.85E'02 7.11E:02" 'i.33E-01
II .....................................



Liquid,Values SY.102LIQUIDCOMPOSITIONS
.................... :_ , ...... : _ , - ! ........ , ....

8impll 11102SY1.2 102$YSuper R.3316 R.3317 R.3318 R.3037 R-3038 oR-3326
Anl_ons [ M , r M....... M M M M.... M , _M
F 2.70E-02.... 1.S0S-02 1.32E-01L 1109E-01.....e,i_es-02 3.eeE.03 e,3eE.02 2.72E,03
CI 4.50E-02. 7.90E-03 1.34E-01 1.55E-01 1.68E-0! .......... 1.68E-01
1_,¢)2 4.3eE-02 1.e0E+O0 1.eeE+OO 1.eSE+00 3.91E-02 1.OSE+00 4.79E'02
_ s.7eE.O__ S.e4S-0__.7SE+oo3.46E,003.,oE+00"4._;E-0!.3.,es.oo..5.70s.0_
PO4 8.00E-03 1.50E-02 7.12E-021 5.20E-02 4.65E-02 3.86E-03 4,65E.02 4,51E-03
SO4 B.00E-03 1,50E-02 ....4.80E-01 2,t5E-01 1,65E-01 4.01E-03 1.65E-01. 3,38E-03
CO3 B.30E-02 4,60E-02 5,63E-01 6.21E-01 7.16E-0! l 7,16E-01 _ 3,71E-02

OH- ....4.01E-0.! ....5.83E-Ol 9..47E-Ol 1.46E+0.0...1..37E+OO 4.06E-01 1.37E+00 4.72E-01
Tot Anlo 2,90E+00 4,59E+00 7.O2E+00. 8.22E+.00' 8.!6E+00 9,82E-01 7.74E+00 i,34E+00
...........il •

Tot Org, 2.12E-01 4.62E-01 ......................... 2.53E-ol 2142E'01

Tot Corn 5,95E+00 9.60E+0C) i.40E+01 1,64E+01 _ 1.63E+01 1.96E+00 1.57E+01 .... 2,92E+00
= ..... , ,, ,,, ,

T,U,11 uci,. uCt/I, uc,L uC,L .u.cl, uCl;C ..uCl/L' uCl,.Am'2dl I 1.28E.00 1.02E+01 .i.i"' ........ 1.90E+0i ....i.08E+00. 2:76E+01 "'
cm.2431 ........... ,................
Cm-244 lJ .................................. -

Cm'24x t .....................................Np-237 ..............................
pu.23eI _ •
Pu'239 I 1.60E-01 1.00E+001 1.92E+00 7.06E+00 9.27E''+00........... ,, , ,,,, _ ......

pu.24oIi
Pu-241 ] .................. 3.00E+01 6,75E+01 2.11E'+0i
Pu-242, ..................
Pu-244 __

n-i",u,l uci/L.... ucl!c .....uCi/L" uc_/L "c,c uC.I/L ...uC!iC u.Ci/C
H'3 !
C-14 l 2.30E-02 ......... ........................ _ .............

1-129 ].................

iNb:94 1N1-63 ..................
s.-79 I .....
St-90 ] 1.75E+00. 8,.84E+02 'i':'67E+03:'1.79E+03 .......... 1.29E+00
Tc-99 ] 1.00E+01 ....... _ ,
Ce-144 I ........... _ .......

co:6oI ............C8-134 ]
Cs-i37 3.g0E+.03 ....... 1.02E+04 2.54E.+05! 3:21E*05. ....3.06E+05 ..5:35E+03 6.55E+03. 6.61E+03
Eu-152 ......................
Eu-i54 ..... , ........ ., ,_ ..............

Eu-155
...... _ ...................

Ru-106 .....

Sb' 125
, ,J, ........ ; ..... _ : : -- _ :

Zr-95 ±
'" i ..... " '........

TotTRu| 1.80E:01 ....2.28E.00! 1.21E_+01 7.06E+00 ! 2.83E+0"I: ,3.!!.E+01 9.51E+01' 2.11E+01
Tot n-TRI 3.90E+03 1.02E+04 2.55E+05 3.23E+05 3.08E+05 5,35E+03 6.55E+03., 6.6!E+03
Tot Radl, 3.90E+03 ......1.02E+04 2.55E+05 3.23E+05 3,08E+05 5.3CE+03 6,_6,5E+03 6.63E+03



SY-102 SOLID COMPOSITIONS

Filename: Solid.Values



Solid.Values SY-102 SOLID COMPOSITIONS

Sample ID: 102-SY..4B 102SY3T4S 102SY3T4S 102SY3T4S 102SYSollds R-3316 R-3317 R-3316 R-3316 R-3036
Sample Date: 10125/88 10/25/88 10/25/88 10/25188 711188 1 1/1/84 1 1/1184 11/1/84 1111184 ?
Analysis ' Date: 6/30/89 6/30/89 7/6/90 3123189 3129/85 3/29185 3/29/85 1110185 10/5/84

Analyst I PNL: Scheele PNL: Scheeie PCL: Herring PCL: Weiss Rockwell AL: Rockwell AL: Rockwell AL: Rockwell AL: Rockwell AL:
!1 & Peterson & Peterson Bratzel Bratzel Bratzei Bratzel Bratzel

Sample Site: Oct'88core Oct'88core Oct '88 core Oct '88 core ? 6", bottom 6", bottom 6", bottom 6", bottom bottom (?)

Sample Notes: Segment #4 Comp314 d=1.5 (est) High values Cent. solids Cent. solids Cent. solids d=1.54 d=1.65(?)
Reference: Peterson to Peterson to Hertlng to Kirkbdde to Weiss (PCL) Bratzel to Bratzel to Bratzel to Bratzel to Bratzel to

I DILlberto DILiberto Sasakl Orme to Carothers Gale Gale Gale Gale Tulberg6130/89 6/30/89 7/6/90 12/I 0/92 3/23/89 3/29/85 3/29/85 3/29/65 1/10/85 10/5/84

Phase: I I Solid Solid Solid Solid Solid Solid Solid Solid Solid Solid

Speclel Mass I wt% wt% wt% wt% wt% wt% wt% wt% wt% wt%
A9 1107.871 0.0144%

AI 26.981 4.8027% 3.4806% 9.0000% 3.2378% 0.8800% 9.2100='/=, 7.3000='/=" 7.7500"/=" 5.2013% 16.0000'/'=
As 74.92Ji 0.6818% 0.0499%
B 10.811 0.0173% 0.0195% 0.0144% 0.0030%

Ba 137.33J 0.0027% 0.0093%
B! 1208.98J 0.0540%

Ca 40.08 J 0.0421% 0.5691% 0.7100% 0.4542% 0.7590% 0.4500%

Cd 112.411 0.0600% 0.0610% 0.0324% 0.0150% 0.0164% 0.0183% 0.2200%

Ce 140.12J 0.0420% 0.0560% 0.0654% 0.0240%
Cr(VI) 52.001i 0.1279% 0.1549% 0.4300% 0.1040% 0.0820% 3.6300% 2.9900% 4.1900% 2.0584% 9.1700%

ICr('rot) I 52.001 1.3259% 1.6431% 2.0100% 1.7332% 0.0820% 3.6300% 2.9900% 4.1900% 2.0584% 9.1700%
iCu 63.551 0.0847% 0.0250% 0.0063% 0.0036% 0.0053% 0.0035%

II:)Y 162.50 0.0033% 0.0052%

Fe 55.851i 0.4468% 3.1889% 4.3500% 1.8616% 3.7710% 2.0600% 0.9570% 1.2700% 1.1688% 5.1000%
K 39.101 0.2385% 0.2307% 0.0700% 0.2085% 0.0800% 0.0830% 0.0227% 0.0466% 0.0470%

La 138.911 0.0081% 0.0139%
u 6.941j 0.0014% 0.0014% 0.0014%

Ln 157.00J 0.0907% O.1149% O. 1047% O.1047% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000%

Mg 24.31 [ 0.0097% 0.1726% 0.1600% 0.1134% 0.1520% 0.1700% 0.0684=/=, 0.0894% 0.0987% 0.2500%

54.941 0.1373% 1.2581% 0.9800% 0.6593% 0.6400% 0.7000% 0.3500='/= 0.4400%; 0.3935=,/= 1.9800%

Mo 95.94i 0.0096% 0.0077% 0.0064%Na 22.99 19.4264% 10.0695% 9.4800% 9.1959% 1.5800%

iNd 144.24J 0.0288% 0.0288% 0.0288%

Ni 58.71 J 0.0294% 0.0528% 0.89OO% 0.0391% 0.0560% O.O7O0%
iP 30.97J i 1.1770% 0.4027% 0.5800% 0.2550% 0.4800%

Pb 1207.20 0.2210% 0.1720%
l:h :102.91 0.0206% 0.0412% 0.0343%

101.071 0.0040% 0.0404% 0.0337%

121.75[ 0.0244% .78.96 0.7106% 0.1579%



SolldLValues SY-102 SOLID COMPOSITIONS

isample IO: 102-SY-4B 102SY3T4S 102SY3T4S 102SY3T4S 102SYSollds R-3316 R-3317 R-3316 R-3316 R-3036
SI 28.09 0.0843% 0.2696% 0.1498% 0.0880%
!St 87.62 0.0018% 0.0175% 0.0058% 0.0110%

!Te 127.60 0.0255% 0.0255% 0.0255%

Th :232.04! 0.4641%

111 47.9oi!0.0038%oo144 ooo96
1"I 204.371i 0.1362%

238031 o13oo o4761
v so.941! 0.0034%
Zn 65.38 0.0066% 0.0588% 0.0305% 0.0500%
Zr 91.22 0.0065% 0.0456% 0.0243%
Tot Metals: 29.4244% 21.7230% 28.2300% 19.6251% 8.7430% 15.8917% 11.7067% 13.8077% 8.9896% 33.7200%

iAnl0ns I wt% wt% wt% wt_. wt% wt% wt% wt% wt% wt%
F 19.00 0.1653% 0.1100% 0.3800% 0.0080%

Ct 35.45 0.7091% 0.1700% 0.3545%! 0.7600% 0.5200% 0.6000% 0.6360% 0.2955%....

NO2 48.01 4.5775% 2.4536%
NO3 62.00 20.1516% 4.9300% 12.4010%i

P04 94.97 4.5586% 0.8800% 3.7989% 2.0000% 0.0418%
SO4 96.06 0.7685% 1.9600% 0.6404% 2.0000% 4.3600% 1.3900% 5.3000% 2.3831%

f I

iCO3 60.01 0.0000% 2.4004%

iCH 17.01 1.7007% 0.1500% 1.7007%
Tot Anions: 32.6313% 0.0000% 8.2000% 24.1294% 4.7680% 4.8800% 1.9900% 5.9360% 2.7203% 0.0000%,,

II

TotOr_]C:/ 0.8700% 0.7550% 0.0303%
iTot Comp: 62.9257% 21.7230% 36.4300% 43.7545% 14.2660% 20.7717% 13.6967% 19.7437% 11.7100% 33.75'03%

TRU= (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g)
Am-241 241.06 2.81E-07 2.83E-06 2.48E-05 6.00E-06 1.31 E-05 6.81E-06 2.05E-06 3.00E-06 3.86E-06

Cm-243 243.00 .......

Cm-244 244.00 6.67E-10
Cm-24x 243.56 6.84E-10 3.02E-10

Np-237 237.05 8.28E-07 1.14E-06] 1.33E-06 t 3.37E-02 2.50E-02 3.62E-02 1.90E-02
Pu-238 238.05 2.14E-09 4.55E-08
Pu-239 239.05 2.07E-06 4.49E-05 6.67E-051 4.32E-04 1.20E-04 3.38E-05 4.16E-05 6.81E-05

Pu-240 240.05 1.70E-07 5.18E-06 6.67E-06

Pu-241 241.061 1.17E-08 3.44E-07 2.31E-08

Pu-242 242'00l i'
Pu-244 244.00J



I
_lld.Values SY-102 SOLID COMPOSITIONS I

Jsm o --.
w.TRUs - 2t (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g) (g/g)H-3 3.0 _ 1.33E-13 6.34E-14 ....... f

C-14 14.001 3.99E-10 4.44E-10

i'129 129.001 1.34E-06 1.34E-06 1.49E-06
Nb-_4_g4.001 2.13E-08 1.20E-08
Ni'63 63..00J 5.05E-08 9.58E-08 6.97E-08

Se-79 79.0.01, 4.52E-09 2.56E-09

Sr-90 90.001 4.90E-07 1.52E-06 4.83E-07 " i:83E-06 1.36E-06 1_90E-06 1.04E-06 5.58E-06i

Tc-99 J 99.001 1.18E-05 1.28E-05 ..... 1.17E-05 2.33E-06 ,.
Ce'144 [ 144.001 3.42E-10 4.14E-10

LCo-60 ! 60.00[ 9.62E-11 1.17E-10 ..... 6.19E-1"0 4.41E-10 3.50E-10 ..........
cs-1341134.001 4.90E-11 5.10E-11

Cs-137 li 137.00[ 1.71E-06 2.06E-07 1.52E-06 1.64E-07 1.76E-06 1.52E.06 2.03E-06 9.95E-07 1.15E-06

EU:152! 162.001 8.50E-10 7..56E-10 4.81E-08 ....3.61E-08 5.28E-08 2.72E-08
Eu'154 lj 164.0ol 5.4gE-09 9.76E-09 2.02E-08 1.55E-08 2.08E-08 1.14E-08

E,:i55li_55.oo1 .......
Ru-lo6] 106.001 4.7eE'10 3.99E-10

Sb-125 i! 125.0,01 1.53E-09 1.27E-09! 5.34E-10
Zr-95. i' 91.22J , i.94,E:,11 1.46E-11 1.10E-11

/ I

"rot TRU[s I "3.36E-06 5.45E-£)5 2.48E-05 8.07E-05i 4.45E-04 3.38E-02! 2.50E-02 3.626:..02 ... 1.91E-02 2.31E-08

Tot n-TRU= 1 1.54E-05 1.43 E-05 1.73E-06 1.52E-05 2.50E-06 3.66E-06 2.93E-06 4.01 E-06 2.07E-06 6.74E-06
Tot Radionuclldq 1.88E-05 6.88E-05 2.65E-05 9.59E-05 4.47E-04 3.38E-02! 2.50E-02 3.62E-02 1.91 E-02 6.76E-06

ii i



Solid.Values SY-102 SOLID COMPO61TIONS

Sample ID: 102-SY-4B I102SY3T4S 102SY3T4S 102SY3T4S 102SYSollds _1-3316 R-3317 R-3318 iR-3316 R-3036
S;-_ple Date: 10125188 10125188 10125188 10125188 711188 1 111184 11/1184 11/1/84 11/1/84 ?
Analysis Date: 6130189 6/30/89 7/6/90 3123189 3129185 3129185 3129185 1110185 1015/84

Analyst I PNI.: Sche:._= PNL: Sch:.c_= :'CL: H_ng PCL: Wel_s Rockwell AL: Rockwell AL: Rock-wellAL: Rockwell AL: Rockwell AL:
!! , Peterson & Peterson BraP-:-I Bm_el Bratzel B_a;zel Bratzel

S_mple Site: Oct'88core Oct'88core Oct '88 core Oct '88 core ? 6", bottom 6", bottom 6", bottom 6", bottom +bottom (?)

Simple Notes: Se_,ent #4 Comp 3/4 d=1.02 d=1.5 (est) High vn_!-_es Cent. solids Cent. solids CenL solids d=1.54 d=1.65(?)
Reference: !Peterson to Peterson to Herring to Kirkbdde to Weiss (PCL) B_;_I to Bmtzel to Bratzel to Bmtzel to iBratzel to

I DiLibe_to DiLiberto P-:------_ Orme to Carothers (".,.,de c'.,.,=_ Gale G_= Tulberg

I 6130/89 6130189 716/90 12110192 3123/89 3/29185 3129/85 3/29185 1/10/85 10/5/84Phase: Solid Solid Solid Solid Solid Solid Solid Solid Solid Solid

Speclel M___-_: mglg mglg mglg mglg mglg mglg mglg mglg mgig mglg
Ag I 107.87 1.44E-01

AI I 26.98 4.80E+01 3.48E+01! 9.00E+01 3.24E+01 8.80E.00 9.21E+01 7.30E+01 7.75E+01 5.20E+01 1.60E+02

As 174.92 6.82E+0O 4.99E-01
B I 10.81 1.73E-01 1.95E-01 1.44E-01 3.00E-02

p_ I 137.33 2.75E-02 9.34E-02BI- 208.98 5.40E-01

Ca I 40.08 4.21E-01 5.69E+00 7.10E+O0 4.54E+00 7.59E+00 4.50E+00
6.00E-01 6.10E-01 3.24E-01 1.50E-01 1.64E-01 1.83E-01 2.20E+O0

1,12,,C_ 140.12 4.20E-01 5.60E-01 6.54E-01 2.40E-01

lCr(VI) I 52.00 1.28E+00 1.55E+00 4.30E+00! 1.04E+00 8.20E-01 = 3.63E+01 2.99E+01 4.19E+01 2.06E+01 9.17E+01

iCr('rot) I 52.00 1.33E+01 1.64E+01 2.0tE+01 1.73E+O1 8.20E-01 3.63E+01 2.99E+01 4.19E+01 2.06E+01 9.17E+01
8.47E-01 2.50E-01 6.27E-02; 3.59E-02 5.34E-02 3.55Eo02Cu 63.55!

Dy 162.501 3.25E-02 5.20E-02

Fe I 55.85 4.47E+00 3.19E+01 4.35E+01 1.86E+01 3.??E+01 2.06E+01 9.57E+00 1.27E+01 1.17E+01 5.10E+01
K I 39.10 2.38E+00 2.31E+00 7.00E-01 2.09E+00! 8.00E-01 8.30E-01 2.27E-01 4.66E-01 4.70E-01

La I 138.91 8.06E-02 1.39E-01
Li I 6.94 1.39E-02 1.39 E-02 1.39E-02

iLn I 157.00 9.07E-01 1.15E+00 1.05E+00 2.40E-01 0.00E+00 0.00E+00 0.00E+00 _ 0.00E+00 0.00E+00

Mg I 24.31 9.72E-02 1.73E+00 1.60E+00 1.13E+00 1.52E+00 1.70E+00 6.84E-01 8.94E-01 9.87E-01 2.50E+00
LI_ ! 54.94 1.37E+00 1.26E+01 9.80E+00 6.59E+00 6.40E+00 7.00E+O0 3.50E+00 4.40E+00 3.94E+00 1.98E+O1

Mo II 95.94 9.59E-021 7.68E-02 6.40E-O2
Na I 22.99 1.94E+02 1.01E+02 9.48E+01 9.20E+01 1.58E+01

Nd 1144.24 2.88E-01 2.88E-01 2.88E-01
M 58.71 2.94E-01 5.28E-01 8.90E+00 3.91E-01 5.60E-01 7.00E-01

p 30.97 1.18E+01 4.03E+00 5.80E+00 2.55E+00 4.80E+0C

Pt) 207.20 2.21E+00 1.72E+00
Rh 102.91 2.06E-01 4.12E-01 3.43E-01

FlU 101.07 4.04E-02 4.04E-01 3.37E-01,.

Sb 121.75 2.44E-01
!o,. 7R OR 7 11F:4.OO1 1.58E+00



Solid.Values SY-102 SOLIDCOMPOSITIONS

SamplelD: IJl02-SY-4B 102SY3T4S 102SY3T4S 102SY3T4S 102SYSolld= R-3316 R-3317 R-3318 R-3316 R-3036
S I 28;091] 8.43E-01 2.70E+00 1.50E+00 S.S0E-01

Sr I 87.62[ 1.75E-02 1.75E:01 5.84E-02 1.10E-01 .....T. , 1276ol 2SSE-0_ZSSE-0, ZSSE-01
Th I 232.04] 4.64E+00
T1 I 47.90] 3.83E-02 1.44E-01 9.58E-02 _

TI I 204.37J ....... 1.36E+00

U 1238.03 i 1.30E+00 4.76E+00
V I 50.941 3.40E-02 ,.

Zn ] 65,38] 6.54E-02 5.88E-01 3.05E-01 5.00E-01 _

Zr ] 91.22J 6.48E-02 4.56E-01 2.43E-01

Tot Metal=: I 2.96E+02 2.20E+02 2.82E+02 1.98E_-02 8.85E+01 .1.S.9E+02 1.17E+02 1.38E+02 8.99E+01 3.37E+02

I I
Anionel 1 mglg mglg mglg mglg mglg mglg- mglg mglg mglg mg/g

F I 19.00] 1.65E+00 1.10E+00 3.80E*00 8.00E-02
- ] 35.45 7.09E+00 1.70E+O0 3.55E+00 7.60E+00 5.20E+00 6.00E+00 6.36E+00 2.95E+00

NO2 i 46.01J 4.58E+01 2.45E+01 .

NO3 [ 62.001 2.02E.02 4.93E.0.01 1.24E+02

PO4 ! 94.971 4.56E+01 8.80E+00 3.80E+01 2.00E+01 4.18E-01

SO4 I 96.06]1 7.68E+00 1.96E+01 6.40E+00 2.00E_01 4.36E+01 1.39E+01 5.30E+01 2.38E+0t
CO,.-3 I 60.01 [_ 0.00E+00 2.40E+O1

o-I [ 17.011! 1.70E+01 1.50E+00 1.70E+01

Tot Anion=: i 3.26E+02 0.00E+O0 8.20E+01 2.41E+02 4.77E+01 4.88E+01 1.99E+01 5.94E+01 2.72E+01 0.00E+O0
!1 tTot Org C: 7.55E+00 ....... 5.00E-0_I

II !
Tot Comp: [ 6.23E+02 2.20E+02 : 3.64E+02 4.40E+02 1.44E+02 2.08E+02 1.37E+02 1.97E+02 1.17E+02 3.38E+02

! !
TRU.i I ucl/0 uCl/g uCi/g uCl/W uCl/g uCilg uCl/g uCllg uCi/g uCl/g
Am-2.41 241.06 9.73E-01 9.82E+00 8.60E+01 2.08E+01 4.53E+01 2.36E+01 7.12E+00 1.04E+01 1.37E+01
Cm-243 1243.00

Cm-2441244.00 5.46E-02
Cm-2_x I 243.56 4.30E-02 1.goE-02

Np-2371!237.05. 5.90E-04 8.10E-04 " 9.50E-04 2.40E+01 1.78E+01 2.58E+01 1.39E+01
Pu-238 i238.05 3.70E-02 7.SEE-01

PU:239 239.05 1.30E-0_1 2.82E+00 4.leE+00 2.71E+01 7.55E+00 2.12E+00 2.61E+00 4.39E+00
P_u-2"_" i240.05 3.90E-02 1.19E+00 1.53E+00

Pu-241 {_24!.os 1.22E.,.00 3.58E+01 2.41E+00

PU-242 ]j 242.00]
Pu-24411244.ooi'



Solid.Values SY-102 SOLIDCOMPOSITIONS

Sample I[): i l02-SY-4B 102SY3T4S 102SY3T4S 102SY3T4S 102SYSollds_R-3316 R-3317 R-3318 R-3316 R-3036
n-TRUs ] ] uCIIg uCllg uCIIg uCIIg uCIlg uCilg uCllg uCllg uCllg uCllg

H..3 I 3.02J 1.30E-03 6.20E-04
c-14 114.ool 1.806-03 2.00E-031

1-129 ! 129.001 2.40E-04 2.40E-04 2.67E-04
Nb-94 I 94.001 4.10E-03 2.30E-03 ....
NI-63 I 63.00 2.90E+00 5.50E+00 4.00E+O0 ,

Se-79 ] 79:00 3.18E-04 1.80E-04
Sr-90 I 90.00 6.76E+01 2.10E_.02 6.67E+O1 2.53E+02 1.88E+02 2.62E+02 1.47E+02 7.71E+0.2 "

Tc'99 I 99.00 2.02E-01 2.20E-01 2.00E-01 4.00E-02 ....

Ce'l_11144.ool 1.10E+00 1.33E+00 ....
Co-60 60.0011 1.10E-01 1.33E-01 7.08E-01 5.04E-01 4.11E-01

Cs-134 134,00 ! 6.40E-02 6.67E-02
Cs-137 137.001 1.50E+O2 1.80E+01 1.33E+02 1.44E+01 1.54E+02 1.33E+02 1.78E+02 8.93E+01 1.01E+02]

Eu-152 152.00ii 1.50E-01 1.33E-01 8.48E+00 6.37E+00 9.32E+00 4.93E+00

Eu-154 154.001 1.50E+00 2.67E+00 5.51E+00 4.25E+00 5.69E+00 3.20E+00

Eu-155 155.00]

Ru-lO_6 106.00Ji 1.60E+00 1.33E+00
Sb-125 125.00l! 1160E+O0 1.33E+00 ..... 5.75E-01

Zr-95 91.22J ......... 4.38E-01: 3.31E-01 2.55E-01 .......

t 'Tot TRU . .....i 2.44E+00 . 5.04E+01 8.60E+01 2.66E+O1 7.24E+01 5.52E+01 2#0E+01 3.88E+01 3.21E+01 2.4iE+00

TOt NonTRU i 2.27E+02 5.72E+00 2.28E+02 2.11E+02 1.44E+01 4.22E+02 3.32E+02 4.55E+02 2.46E+02 8.72E+02
Tot Radionuclid_ 2.29E+02 5.62E+01 3.14E+02 2.'_8E+02 8.68E+01 4.77E+02 3.59E+02 4.94E+02 2.78E+02 8.74E+O2

II I



Solid.Values SY-102 SOLID COMPOSITIONS

Sample ID: 102-SY-4B 102SY3T4S 102SY3T4S 102SY3T4S 102SYSollds R-3316 R,.3317.. R-3318 R-33T6 R-3036
Sample Date: 10/25/88 10/25/88 10/25/8,8 10/25/88 7/1/88 11/1/84, 1 1/,1_/84 11/1/84 11/1/84 ?

Analysis Date: 6/3.0/89 6/30/89 7/6/90 3/23/89 3/29/85 3/29/85 3/29/85 1/10/85 10/5/64
Analysl_ PNL: .Scheeie PNL: Scheeie PCL: Herring PCI.: Weiss Rockwell AL: Rockwell AL: Rockwell AL: Rockwell AL: Rockwell AL:

II J_& Peterson & Peterson Bratzel Bratzel Bratzel Bratzel Bratzel

Sample Site: JOct'e8core Oct'88core Oct '88 core _OcI '88 core ? 6,. bottom 6". bottom 'i 6', bottom 6". bottom bottom (?)

Sample Notes: J Segment #4 Comp 3/4 d=1.02 d=-1.5 (est) High values Cent. solids CenL solids Cent. solids (:1=1.54 d=1.65(?)

!Reference: I Peterson to Peterson to Hertin@to Kid(bride to Weiss (PCL) Bratzel to Bratzel to Bratzel to Bratzei to Bralzel to
I ] DiUberto DiUberto Sasaki Orme to Carolhers Gale Gale Gale Gale Tulberg

[ I 6130189 613018 9 716/90 12110192 3/23189 3129185 3/29/85 3129/85 1/10/85 10/5/84
Phase: J I Solid Sol!.d Solid Solid Solid Solid Solid Solid Solid Solid

Note: I I Assumed a density of 1.5Lg/mL.to convert from mg/g

Specie[ Mass[ glL @IL glL @IL @IL glL glL glL giL glL ....
Ag 1107.871 2.16E-01

AI 126.981 7.206+01 5.226+01 1.35E+02 4.86E+01 1.32E+01 1.38E+02 1.i06+02i 1.16E+02 7.80E+01 2.40E+02

As ] '74.921 1.02E+01 7.496-01

B ] 10.811 2.59E-01 2.92E-01 2.!.6E-01 4.50E-02
Ba J 137.33J 4.12E-02 1.40E-01

B ] 208.98] e.lOE-01
Ca ] 40.08] 6.31E-01 8.54E+00 1.07E+01 6.81E+00 "1.14E+01 6.75E+00
Cd 112.411 8.99E-01 9.15E-01 4.86E-01 2.256-01 2.46E-01 2.75E-01! 3.30E+00 !

Ca 140.i2 [ 6.31E-01 8.416-01 9.81E-01 3"_60E-01
Cr(VI) II 52-00J 1.92E+00 2.326+00 6.45E+00 1.56E+O0 1.23E+00 5.45E+01 4.49E+01 6.29E+01 3.09E+01 1.38E+O2
Cr('l'ot) li 52.001 1.99E+01 2.46E+01 3.02E+01 2.60E+01 1.23E+00 5.45E+O1 4.496+01 6.29E+O1 3.O9E+O1 1.386 .+O2.

Cu 1] 63-55j 1.27E+00 . 3.75E-01 9.41E-02 5.39E-02 8.01E-02 5.32E-02 ....

Dy ]I 162.50l 4.88E-02 7.606-02

Fe ] 55.85J 6.70E+O0 4.78E+01 6.53E+01 2.7_)E+O1 5.66E+01 3.09E+01 1.44E+01 1.91E+01 1.75E+01 7.65E+O1
K ] 39.10J 3.58E+00! 3.46E+00 1.05E+O0 3.13E+00 . 1.206+00 1.25E+00 3.41E-01 6.99E-01 7.056-01 ....
La l!138.91J 1.21E-011 2.08E-01 ............

U }_ 6.94[ 2.08E-02 2.086-02 2.08E-02
Ln I 157.001 1.36E+00 1.72E+00 1.57E+00 3.60E-01 0.00E+O0 O.00E+0OI 0.00E+O0 0.OOE+00 O.OOE+OO
Mg li 24.311 1.46E-01 2.59E+00 2.40E+00 1.70E+00 2.28E+00 2.55E+00 1.03E+00 1.346+00 1.48E+00 3.75E+00
Mn J 54-941 2.06E+00 1.89E+01 1.47E+01 9.89E+00 9.60E+00 1.05E+01 5.25E+00 6.60E+00 5.90E+00 2.97E+01

Mo ii 95.94J 1.44E-01 1.15E-01 9.59E-02 .........

NIl I 22.99J 2.91E+0.2 1.51E+02 1.426+02 1.38E+02 2.37E+01 ..........

Nd 144.24{ 4.33E-01 4.33E-01 4.33E-01
Ni 58.71 ] 4.40E-.01 7.93 E-01 1.34E+01 5.87E-01 8.40E-01 .... 1.05E+00

P i 3o.97] 1.77E+01. 6.04E+00 8.70E+00 3.836+00 7.20E+00

i 207"20J 3.32E+00 2.58E+00Rh 102.911 :3.09E-01 6.176-01 " 5.15E-01

t °,tRU 101 6.06E-02 6.06E-01 5.05E-01

iSb 121.75 3.65E-01 ,



Solid.Values SY-102 SOLID COMPOSITIONS

S,,mplelO: 102-SY-4e 102SY3T4S 102SY3T4S 102SY3T4S 102SYSolld, R-3316 R.3317 R-3318 R-3316 R-3036
ISe ]1 78.96 1.07E+01 2.37E+00 ......

Is I 28.09 ....1.26E+00! 4.04E+O0 2.25E+00 1.32E+00 .

_Sr I 87.62 2.63E-02 2.63E-01 8.76E-02 1.65E-01
Te ( 127.60 3.63E-01 3.83E-01 3.83E-01

!Th J 232.04 6.96E+00 .

Ti J 47.90 5.75E-02 2.16E-01 1.44E-01
T! I 204.37 2.04E+00

U [ 238.03 1.95E+00] 7.14E+00
V I 50.94 5.09E-02

Iz. ] 65.38 9.81E-02 8.83E-01 , 4.58E-01 7.50E-01 ....
Zr ! 91.22 9.71E-02 6.84E-01 3.65E-01
Tot Metals: 4.45E+02 3.30E+02 "4.23E+02! 2.98E+02 1.33E+02 2.38E+02 1.76E+02 2.07E+02 1.35E+02 5.06E+O2....

I ,,

Anions{ glL glL I g/L oIL g/L g/L glL giL gl'L glL

F I 19.00 2.48E+00 1.65E+00 5.70E+00 1.20E-01
CI 135.45 1.06E+01 2.55E+00 5.32E+00 1.14E+01 7.80E+00 9.00E+00 9.54E+00 4.43E+00

INO2 I 46.01 6.87E+01i 3.68E+01
NO3 li 62.00 3.02E+02 7.40E+01 1.86E+02

] 94.97 6.84E+01 1.32E+01 5.70E+01 3.00E+01 6.26E-01 ....

!SO4 IJ 96.06 1..!5E+01 2.94E+01 9.61E+00 3.00E+01 6.54E+01 "2.09E+01 7.95E+01 3.57E+01
CO3 I 60.01 0.00E+00 3.60E+01

OH [ 17.01 2.55E+01 2.25E+00 2.55E+01
Tot Anions: 4.89E+02 0.00E+00 1.23E+02 3.62E+02 7.15E+01 7.32E.+01 2.99E.+01 8.90E+01 4.08E+01 0.OOE+O0.

II ....i,o,Or,C: 11  +01
!

Tot Comp: 9.34E_+02! 3.30E+02 5.46E+02 6.59E+02 . 2.16E+02 3.12E+02 2.05E+02 2.96E+02 1.76E+02 5.07E+O2
I

'TRU= ]i uCllL uCIIL uCIIL uCilL uCIIL uCI/L uCIIL" uCIIL uCI/L uCLIL .........
Am-241 241.06 1.46E+03 1.47E+04 1.2gE+05 3.12E+04 6.79E+04 3.546+04 1.07E+04 1.5.6E+04 2.06E+04
Cm-243 ! 243.00
Cm-244 244.00 8.19E+O1

Cm-24xJ 243.56 6.45E+01 2.85E+O1

Np-237] 237.05 8.85E-01 1.22E+00 t 1.43E+O0' 3.60E+04 2.676+04 3.87E+04 2.09E+04
PU-238 j 238.05 5.55E+01 1.18E+03

PU-2391 239.05 1.95E+02 4.23E+03 6..28E+03 4.07E+04 1.13E+04 ....3.18E+03 3.92E+03 6.58E+O3

Pu-240 [:240.05 5.85E+01 _ 1.79E+03 2.30E+03
Pu-241 I 241.06 1.83E+O3 5.37E+O4 ..... F " 3.62E+03

Pu-242 ] 242.00
Pu-244 I'"244.00



Solid.Values SY-102 SOLID

Sample ID: 1102-SY-4B 102SY3T4S 102SY3T4S 102SY3T4S 102SYSollds R-3316 R-3317 R-3318 R-3316 R-3036 ....
n-TRUe I! uCllL uCllL uCI/L uCllL uClIL uCllL uClIL uCI/L uCI/L uCI/L

H-3 I 3.02 1.95E+00 9.30E-01 .....
C-14 114.00 2.70E+00 3.00E+O0 .....

i-129 j 129.00 3.60E-01 3.60E-01 4.00E-01

Nb-94 Jl 94.00 6.15E+00 3.45E+00
NI-63 163.00 4.35E+03 8.25E+03 6.()0E+03

Se-79 i 79.00 4.77E-01 2.70E-01

Sr-90 ! 90.00 1.01E+05 3.15E+O5 1.00E+05 3.80E+05 2.82E+05 3.93E+05 2.21E+05 1.16E+06

Tc-gg ! 99.00 3.03E+02 3.30E+02 3.00E+02 6.00E+01 .......
Ce-144 ]I144.00 1.65E+03 2.00E+03

Co-60 [...60.00 1.65E+02 ........... 2.00E+02 " 1.06E+03 7.56E+02 6.17E+02

iCs-134 l! 134-00 9.606+01 1.00E+02
ICs-137 1 137.00 2.25E+05 2.70E+04i 2.COE+05 2.15E+04 2.31E+05 2.00E+05 2.67E+05 1.34E+05 1.52E+05

IEu'152 152.00 2.25E+02 2.00E+02 1.27E+04 9.56E+03 1.40E+04 7.40E+03
!Eu-154 154.00: 2.25E+03 4.00E+03 8.27E+03 6.38E+.03 8.54E+03 4.80E+03

IEu-155 155.00
[Ru-106 J 106.00 2.40E+03 2.00E+03

_Sbi1251 125.00 2.40E+03 2.00E+O3 8.63E+02 .......

iZr-95 91.22 6.57E+02 4.97E+02 3.82E+02

Tot TRU, 3.66E+03 7.57E+04 1.29E+051 3.99E+04 1.09E+05 8.27E+04 "4.06E+04 5.82E+04 4.81E+04 3.62E_3

Tot n-TRU= 3.40E+05 8.59E+03 3.42E+05 3.17E+05 2.16E+04 6.33E+05 4.99E+05 6.83E+05 3.69E+05 1.31E+06
Tot Radlonuclldq 3.44E+05 8.42E+O4 4.71E+05 3.57E+05 1.30E+05 7.16E+05 5.39E+05 7.41E+O5 4.17E+05 1.31E+06 i



1988 AND 1990 CORE ANALYSIS COMPARISON

Filename: 3T4S.Data.Solid



3T4S.Data.Solid 1988 AND 1990 CORE ANALYSIS COMPARISON

Sample ID: 4B 3T4S 3T4S 3T4S-1 3T4S-3 3T4S-8 34COMP-6 34COMP-7 3T4S Ave 34COMPAve
Sample Date: 10/25/88 10/25/88 1"0/25/88 10/25/88 10/25/88 10/25/88 2/27/90 2/27190

Analysis Date: 6/30189 6/30/89 7/6/90 ? ? ? ? ?
Analyst[ PNI.: Sd_,...,lePNL:Scheele PCL:Hertin_l PNL: Lurnetta PNL: Lumetta PNI.: Lumetta PNL: Lumetta PNL: Lurnetta

I & Peters_on & Peterson & Swanson i& Swanson & Swanson & Swanson & Swanson
Staple Site: Oct'88 core Oct'88 core Oct'88 core Oct'88 core Oct'88 core Oct'88 core Feb'90 core Feb'90 core

S=_mpleNotes: Se(jment #4 Com_)3&4 Comp 3/4 Comp 3/4 Comp 3/4 Comp 3/4 Cornp 3/4 Co,-np 3/4
Reference: Petersonto Petersonto Hertin_lto Draft Report Draft Report Draft Report Draft Report iDraft Report

!i DiLiberto DiUberto _ki ,.
6130189 6130189 716190 3/1193 311193 3/1/93 311/93 311193

pl-,==e:! Solid Solid Solid Solid Solid Solid Solid Solid Solid Solid
sF=:le ! ._u__,, wt% wt% wt% wt% wt% wt% wt% wt% wt% wi%

[AI I 26.98 5% 3%! 9.0000% 3.3600% 2.8600% 4.3100% 1.9000% 2.2400% 4.6021% 2.0700%
Cm 40.08 0% 1% 0.7100% 0.7100% 0.7800% 0.0400% 0.1600% 0.2700% 0.5618% 0.2150%

Cr(Tot) 52.00 1% 2% 2.0100% 2.3500% 2.4200% 2.7700% 1.0200% 1.1600% 2.2386% 1.0900%
Fe I 55.85 0% 3% 4.3500% 4.2700%1 4.3100% 5.1700% 1.0000% 1.0400% 4.2578% 1.0200%
K i 39.10 0% 0% 0.0700% 0.1800% 0.1400% 0.1700% 0.1552% 0.1700%

M_ I 54.94 0% 1% 0.9800% 1.7100% 2.1100% ....0.2700% 1.5145% 0.2700%
P 30.97 1% 0% 0.5800% 0.4900% 0.5000% 0.1200% 0.9500% 0.7800% 0.4185% 0.8650%
Po 207.20 0.3200% 0.3300% 0.3800% 0.0700% 0.0700% 0.3433% 0.0700%....

Th 232.04 0.8600% 0.8400% 0.9100% 0.0400% O.1000% 0.8700% 0.0700%
u I( 238.03 .... 05 0.2000% 0.2600% 0.2500% 0.2367%
Total M_,t=l;: 8.3003% 10.7731% 17.7000% 14.4500% 12.3000% 16.2000% 5.5800% 5.6600%
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ChargeBalarK_ CHARGE BALANCE - METAL OXIDE CALCULATIONS
.................. MINIMUMNEGATIVEION CAIIE

Oatlon (+/,) Mau Wt% N,I (+) Anion (./r.) ......_ ........ WI% N't [') :
A,g I 107.07 ........... F "!......... ! 9.00 0.17% -0_0701

AI .... 3 .... 28.9,8 4.80% 63.3698 CI .1 35.45 0.71%! -2..0001
As 5 74,92 Br -1 79.9!.............. ,,i,

B 3 10.81 I .1 128.00
ea 2 137.33o.0o% 0,0030NO2 .I 48.01 4.58% -0_:9490.... ,f 11 !rq

ii_ 1208 ' 08 _3 , ' " I lr ell2 ',00 _0'I _ '32 ' _ 000, ] '"

CI 2 40.08 0.04% 0.2101 R04 "3 04.97 4.68% -!4.3909
, ,, , , i

Cd 2 112.41 S04 .2 98.Q6 ......0.77% .I.8OOO
,i ,,, , !,,,

cr ....3 52.00....!.33% 7.e$00icoQ -2 80.01
2 63.55 _ OH -1 17.01 !.70% -9.9998

Fe ........ 3 ....... 65.85 0A5% 2.4001 O" -2 18,0r0 0'!7 % "2'0999
K I 3 _ " I 0 0'24% 0 ' e I O0 _" " rl ................ 17'01 0"22% 41 "2_9_

L.i ' ' l .... e.o, '0.oo_ 0:0202o'" .....0 _e.oo _.39% ..0.oooo
l.n :.....3 157.00 0.09% 0.!733 N -3 14.0i ....
]Mg 2 24.31 .0.01% 0.0798 ;) "3...... 30.97
Mn 4 54.94 0.14% 0.9997 S -2 32.06 M...... ,, . ,,.... ,,,, , ,, ,, , , ,,,

Mo 3 95.94 0.01% 0.0300 _ " 2 .......... 78.96 0.71% -1.7999,, ,, ,, ,,, ,, ,,, ,,

Na 1 22.99 19.43% 84.5002 C -4 12.01......... , ,,, ,

Ni 2 58.71 0.03% 0.1002 Si -4 28.09 0.08% -1.2006
_ r

Po 2 2o7_o H 1 1.ol
Rh 3 102.91 0.02% 0:0601 AI: -3 74.92 0.66%! ' :2.7228........

FlU 3 101.07 0.00% 0.0119 e -0. 5 10.81 0.02% -0.0800
sb 3 121.75 .............................

Se -2 78.96
,, , , ,, ,,, ,,,, ,,

Si -4 28.09
2 87 " 6 _ 0.00_ ' 0,0041 ...................

_

, Te 2 127.60 0.03% 0.0400.,, ,, .... , ,,,

Th 4 232.04 :,
Ti II 4 47.90 0'OO_" 0:10317 l , l

TI 3 204.37 .....
u 4 238.030.13% 02i85.... , ,, .....

V 3 50.94 .....,,,,,

zn 2 65.36 0.01% 0.0199, ,, ,,,,,

Zr 4 91.22 0.01% 0.0285 !

Catlo-'---"'_Tot--'ll-s"(wt%/+) 26.76% 150.5619' Anion Total, (WI%/-) 35.91% -80.5230
Wt% Cation + Anion 62.67%

l ]
Wt% Cation + Oxide 40.56% (calc) OH"" -1 17.01 .....9.08% -53.3698

38.40% (exp) Total Anion Charge "'" -133.8928

Notes

1) Assumesthat only N, P, S, B, As, Se and Si existas oxyanions. _
2) Data from Scheele and.....Peterson's analysisof 102-SY-4B solid

3) ° includesvalues of malls and charge for O andOH tied.up in FeOOH and MnO(OH)2.
4) "" includesmass of O tied up in borate, arsenate, selenate and silicate.
5) "'" If hydroxide instead of nitrate is the counterionfor aluminum in the sludge, then

the total anion chargq becomes -133.9, rr_.ch closer to the total cation charge calculatedl

, L, i
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ChargeBalance CHARGE BALANCE - METAL OXIDE CALCULATIONS
MAXIMUMNEGATIVEION CASE

Cati0n (+1-) Mass Wt% Net (+) Anion (+1-) Msse Wt% Net (-)
AO 1 107.87 ! F -1 19.00 0.17% -0.8701
AI 3 26.98 CI -1 35.45 0.71%i -2.0001,,,

As 5 74.92 Br -1 79.91 ,

B 3 10.81 I -1 126.90
Ba 2 137.33 0.00% 0.0039 NO2 -1 46.01 ....4.58% -9.9499 i
Bi 3 208.98 NO3 -1 62.00 20.15% -32.5000.....

Ca 2 40.08 0.04% 0.2101 PO4 -3 94.97 4.56% -14.3999
Cd 2 112.41 SOt -2 96.06 0.77% -1.6000
Cr 3 52.00 C03 -2 60.01
OJ 2 63.55 OH -1 17.01 1.70% -9.9998
Fe 3 55.85 0.45% 214001 AI -I 26.98 4.80% -17.7899

K 1 39.10 0.24% 0.6100 As '3 74.92 0.68% -2.7228
Li 1 6.94 0.00% 0.0202 B -0.5 10.81 0.02% -0.0800
Ln 3 157.00 0.10% 0.1911 Cr -2 52.00 1.33% -5.1000....

Mg 2 24.31 0.01% 0.0798 Mo -2 95.94 0.01% -0.0200

Mn 4 54.94. 0.14% 0.9997 V -3 50.94
Mo 3 95.941 Se -2 78.96 0.71% -1.7999
Na 1 22.99 19.43%! 84.5002 Si -4 28.09 0.08% -1.2006

Ni 2 58.71" 0.03% ! 0.1002 O" -2 16.00 0.17%; -2.0999
Pb 2 207.20 OH* -1 17.01 0.22% -1.2999
Rh 3 102.91 0.02% 0.0601 O*° 0 16.00 3.03% 0.0000

:lU 3 101.07 0.00% 0.0119 OH.° 0 17.01 12.10% 0.0000,

Sb 3 121.75 N -3 14.01
Se -2 78.96 iP -3 30.97 .......,

S_ -4 28.09 S -2 32.06

Sr 2 87.62 0.00% 0.0041 C -4 12.01
Te 2 127.60 0.03% 0.0400 H 1 1.01 ,

Th 4 232.04 ,

Ti 4 47.90 0.00% 0.0317
TI 3 204.37

U 4 238.03! 0.13% 0.2185 ....

v 3 50.94
Zn 2 65.38 0.01% 0.0199 ....

Zr 4 91.22 0.01% 0,0285

Cation Totalo (wt%l+) 20.63% 89.5298 Anion Totale (wt%/-) 55.78% -10314329
Wt% Cation + Anion 76.42%

Wt% Cation + Oxide 40.56% (calc)
38.40% (exp)

Notes

1) Assumesthat in additionto N, P, S, B, As, So and Si existingas oxyanions,
Cr, and Mo also exist as oxyanionsand AI as the.hydroxyanion.

;2) Data from Scheele and Peterson'sanalysisof 102-SY-4B solid
3) * includesvalues of massand charge for O and OH tied upin FeOOH and MnO(OH)2.
4) ** includesmass of O tied up in borate, arsenate, selenate, silicate, chromate and

molybdate, as well as OH tied up inthe AI(CbH)4anion.



ChargeBalance CHARGE BALANCE- METAL OXIDE CALCULATIONS
%OXIDE CASE 1 %OXIDE CASE 2

, ,

Cation Charge Mass Wt% %Oxide Wt% %Oxide

Ag 1 107.87
AI 3 26.96 4.80% 9.07% 4.60%! 9.07%
As 5 74.92
B 3 10.81
iBa 2 137.33 0.00% 0.00%1 0.00% 0.00%

Bi 3 208.98
Ca 2 40.08 0.04% 0.06% 0.04% 0.06%
Cd 2 112.41
Cr 3 52.00 1.33% 1.94% 1.33% 1.94%
Cu 2 63.55
Fe 3 55.85 0.45% 0.64% 0.45% 0.64%
K 1 39.10 0.24% 0.29% 0.24% 0.29%
Li 1 6.94 0.00% 0.00% 0.00% 0.00%
Ln 3 157.00 0.09% 0.10% 0.09% 0.10%

Mg 2 24.31 0.01% 0.02% 0.01% 0.02%
Mn 4 54.94 0.14% 0.22% 0.14% 0.22%
Mo 3 95.94 0.01% 0.01% 0.01% 0.01%
Na 1 22.99 18.55% 25.00% 3.33% 4.49%
Ni 2 58.71 0.03% 0.04% 0.03% 0.04% •
Pb 2 207.20 .....

3 102.91 0.02% 0.03% 0102% 0.03%
Ru 3 lOl.O7 0.00% 0.00% 0.00% 0.00%
Sb 3 121.75 [

Se 4 78.96 0.71% 1.00% 0.71% 1.00% __,__
Si 4 28.09 0.08% _ 0.18% 0.08% 0.18% /
St 2 87.62 0.00% 0.00% 0.00% I 0.00%

Te 2 127.60 0.03% 0.03% 0.03% 0.03% _- __ .....
"1"11 4 232.04
Ti 4 47.90 0.00% 0.01% 0.00% 0.01%1 _j ___
TI 3 204.37 .....
U 4 238.03! 0.13% 0.15% 0.13% 0.15%

V 3 50.94 ...... f............
Zn 2 65.38 0.01% 0.01% 0.01% 0.01% ........ -_ ,_j_ ...........

4 91.22 0.01% 0.01% 0.01% 0.01% /,, . .:. l _ __._ o, --_,-

Total % Metal Oxides 3_.80% 18.29% , ,_ , __..... },......
Anion %Anion Anion %Anion

F 0.17% F 0.17% _. _ _ _ _

CI 0.71% CI 0.71%

Total Na 19.43% Na 0.88% K)4 4.56% ................. "_
SO4 0.77% _ '
_la 16.10%

Total %Anions + %Na In Salts 1.75% 22.30%.....

Total %Metal Oxides + %Anione 40.56% 40.59%

Notes

Calculationof %oxide in 'Maximum Negative Ion Case' resultingfrom calcination at 1000'C.

Case 1: Assumesall metals go to simple oxide exceptfor NaF and_NaCI. Sodium content reducedby

amounttied up as fluorideand chloridesalts. II I I
Case 2: Assumes all metalsgo to simple oxide exceptfor NaF, NaCl, Na3PO4 and Na2SO4. Sodium

i

content reducedby amountof sodiumtied up in these saltsand added back in the anion column.



ChargeBalance.complete REASONABLE CHARGE BALANCE

REAUST!P NEGATIVE ION cAsE FOR SY-102-4B .....

Cation Charge Mass Wt% Net (+) Anion ChargeJ Mass Wt% Net (-)
Ag 1 107.87 F -1 19.00 0.17% -0.8701
AI 3 26.98 1.44% 16.0109 CI -1 35.45 0.71% -2.0001

As 5 74.92 Br -I 79.91
.........

B 3 10.81 I -1 126.90.......

Ba 2 137.33 0.00% C}.0039 NO2 -1 46.01 4.58% -9.9499
........................

Bi 3 208,98 NO3 -1 62.00 20.15% -32.5000
..........

Ca .... 2 40.08 0.04°/, 0.2101 PO4 -3 94.97 4.56% -14.3999

Cd 2 112,41 SO4 -2 96.06 0.77% -1.6000
Cr 3 52.00 0.89% 5.1255 CO3 -2 60.01

Cu 2 ....... 63,55 ..0H(anal) -1 17.01 1.70% -9.9998

Fe 3 55.85 0.45% 2.4001 AI(OH)4 -1 26.98 3.36% -12.4530
K 1 39,10 0.24% 0.6100 AsO4 -3 74.92 0.68% -2.7228

..................

Li 1 6,94 0.00% 0.0202 ;B407 -0.5 10.81 0.02% -0.0800
..... , ....

Ln 3 157,00 0.10% 0.1911 !CrO4 -2 52.00 0.44% -1.6830

Mg 2 .... . 24,31' 0.01% 0.0798 MoO4 -2 95.94 0.01% -0.0200 ....
Mn 4 54,94 0.14% 0.9997 VO4 -3 50.94

- r............
Mo 3 95,94 S_34 -2 78.96 0.71% -1.7999
...............

Na . 1 22..99 19.43% 84.5002 SiCH'...... -4 28.09 0.08% ...-1.2006
Ni 2 58,71 0.03% 0.1002 O -2 16.00

....... ,,

2 207,20 N -3 14.01
............

Rh 3 102.91 0,02% 0.0601 P -3 30.97 ........
Ru 3 101,07 0.00% 0.0119 S -2 32.06,,,

Sb 3 121.75 C -4 12.01..........

Se -2 78.96 H 1 1.01

Si -4 28:09 OH (MnO(OH)2) .....-1 • 1,7.01 0'09% -0.4998

Sr 2 87.62 0.00% 0.0041 O (MnO(OH)2) -2 16.00 0.04% -0.4998
.Te 2 127.60 0.03% 0.0400 OH (AI(OH)3) -1 17.01 2.72% o16.0109

Th 4 232.04 OH (AI(OH)4) 0 17.01 8.47% 0.0000

Ti 4 47,90 0.00% 0.0317 OH (FeOOH) -1 17.01 0.14% -0,8000

TI 3 204,37 O (FeOOH) . -2 16.00 0.13% -1.6001

_U 4 238.03 0.13% 0.2185 O (CrO4) 0 16.00 0.54% 0.0000
V 3 50.94 ........ O (other anions) 0 16.00 1.40% 0.0000
Zn 2 65.38 0.01% 0.0199

......... , .......

Zr 4 91.22 0.01% 0.0285
... , ......

Total Cation Wt%/(+) 22,96% 110.6663 Total Anion Wt%/(-) 51,45%-110.6899
Wt% Cation + Anl0n 74.41%

AI (total) 26.98 4.80%

Cr (total) 52.00 1.33%

Notas
,,

1) Assumes that in addition to B as B407, As as AsO4, Si as SiO4 and Se as SeO4, Mo also exists as

.. the oxyanion MOO4. II "

2) Chromium is assumed to be 67% Cr(lll) and 33% chromate based on Lumetta and Swanson's sludge washing expt.
This in turn requires the .aluminumto be 30% AI(OH)3 and 70% the AI(OHI4 anion to achieve charge balance.

4) Iron assumed to be present as FeOOH and manganese as MnO(Ol-I)2. .
5) Data from Scheele and Paterson's analysis of 102-SY-4B solid



ChargeBalance.complete REASONABLE CHARGE BALANCE

REAUSTIC NEGATIVE ION CASE- ACCOUNTING FOR MIssING MASS IN SY-_02-4B

Cation1 (+/-) Mass Wt% Net (+) Anion (+1-) Mass Wt% Net (-)

Ag 1 107.87 F -1 19.00 O,,17% -0.8701
AI 3 26.98 4.80% 53.3698 (31 -1 35.45 0.71% -2.0001..... ,,

As 5 74.92 Br -1 79.91

B 3 lo.81 I :i 126.9o .......
,, ,..,, ..

Ba 2 137."33 0.00% 0.0039 NO2 -1 46.01 4.58% -9.9499 , ,,

Bi 3 208.98 NO3 -1 62.00 20.15% -32.5000,., ,,

Ca 2 40.08 0.04% 0.2101 PO4 -3 94.97 4.56% -14.3999,,,

Cd 2 112.41 SO4 -2 96.06 0.77% -1.6000,,.,, ....

C,r 3 52.00 1.33% 7":6500 CO3 -2 60.01
,,, .......

Cu 2 63.55 OH(anal) -1 17.01 1.70% -9.9998

Fe 3 55.85 0.45% 2.4001 AI(OH)4 -1 26,98 0.00% 0.0000
K 1 39.10 0.24% 0.6100! AsO4 -3 74.92 0.68% -2.7228

Li 1 6.94 0.00% 0.02021 B407 -0.5 10.81 0.02% -0.0800 ,,

Ln 3 157100 0.10% 0.1911 CrO4 -2 52,00 0.00% 0.0000..,

M_ 2 24.31 0.01% 0.0798 MoO4 -2 95,94 0.01% -0.0200
Mn 4 54.94 0.14% 0.9997 VO4 -3 50.94
Mo 3 95.94 ....... I SeO4 -2 78.96 0.71% -1.7999

Na 1 22.99 19.43% 84.5002 SiO4 -4 28,09 0.08% -1.2006
,,

Ni 2 58.71 0.03% 0.1002 O -2 16.00

Pb 2 207.20 N -3 14.01

Rh 3 102.91 0.02% 0.060i P .... -3 30.97 '..

RU 3 101.07 0.00% 0.0119 S -2 32.06
i , ,,., ,

Sb 3 121.75 C -4 12.01
•_ _ ,., .....

Se -2 78.96 H 1 1,01,, , ....

Si -4 28.09 OH (MnO(OH)2) -1. 17.01 0.09% -0.4998, ,i

Sr 2 87.62 0.00% 0.0041 O (MnO(OH)2) -2 16.00 0.04% -0.4998
Te 2 127.60 0.03% 0.0400 OH (AI(OH)3) -1 17.01 9.08% -53.3698

Th 4 232.04 OH (AI(OH)4) 0 17.01 0.00% 0.0000

Ti 4 47.90 0.00% 0.0317 OH (FeOOH) -1 17.01 0.14% -0.8000 !

TI 3 204.37 ..... O (FeOOH) -2 16.00 0.13% -1.6001

U 4 238.03 0.13% 0.2185 O (CrO4) 0 16.00! 0.00% 0.0000i

V 3 50.94 O (anions) 0 16.00 1.40% 0.0000

Zn 2 65.38 0.0_1% 0.0199 ISO4 (not anal) -2 96.06 8.00% -16.6560
Zr 4 91.22 0.01% 0.0285

Total CaUon Wt%/(+) 26.76% 150.5497 Total Anion Wt%/(-} 53.00%-150.5688
Wt% Cation + Anion 79.76%

!AI (tot) 26.98 4.80% -.,,

Cr (tot) 52.00 1.33%!

,,. ,,

Notes ....
,,,,

1) Assumes that in additionto B as B407, As as AsO4, Si as 8iO4 and Se as S804, Mo also exists as,, ,

theoxTanionMOO4. ll I I i
.2) Aluminum is assumed to be 100% AI(OH)3 and chromium loo%Cr(lli ) in order to maximize the positive charge.

3) Includes the effect on the mass and the charge of adding 8% sulfatemissing from the anion analysis.

4) Iron assumed to be present.as FeOOH and manganese as MnO(OI 4)2.
5) Data trom Scheele and Peterson's analysis of 102-SY-4B solid.
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