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DOE FUSRAP - ST. LOUIS SITE TREATABILITY STUDY

INTERIM CHARACTERIZATION REPORT

1.0 INTRODUCTION / PURPOSE

Rust Federal Services/Clemson Technical Center (CTC) was contracted by DOE,
through SAIC, to investigate the remediation of the FUSRAP St. Louis site soils via
soil washing/chemical extraction of the radioactive contaminants. The first phase of
this work consisted of characterization of the soils with respect to screening and size
classification of the whole soil followed by a determination of the distribution of the
radionuclide contaminants with respect to the various size fractions. In addition, the
relative extractability of the contaminants, either by attrition scrubbing or using
selected chemical extractants, has been examined. This interim report provides the
data from this initial phase of testing, as well as conclusions and recommendations
for continuation of the study.

Soil washing is a technology developed to support environmental restoration, bringing
to bear chemical and engineering sciences on the decontamination of contaminated
sites. Soil washing technology may combine both physical and chemical processes
to produce significant volume reduction of contaminated soils. While success has
been demonstrated for removal of organic and, to a lesser extent, non-radioactive
metal contaminants, a review of available publications on practical applications to
radioactive sites indicates that most volume reduction has been the result of unique
circumstances such as screening or flotation of non-soil materials containing most of
the contaminants, or selective leaching of contaminants (uranium or TRU) that exist
as anionic' complexes which are not bound by the soil cation-exchange capacity. In
either case, the potential for success of soil washing technology is extremely site and
contaminant specific.

In conducting the characterization of the St. Louis site soils, we have followed the

' Johnson, N. R., et a/ "Remediation of Transuranic-Contaminated Coral Soil at Johnson Atoll
Using the Segmented Gate System," Proceedings of Soil Decon ‘93: Technology Targeting
Radionuclides and Heavy Metals June, 1993, Gatlinburg, TN.
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EPAs "Characterization Protocol for Radioactive Contaminated Soils."? Accordingly,
these characterization protocols are intended to demonstrate the suitability (or lack
thereof) of radioactive contaminated soils for either physical separation (gravity,
magnetic, etc.) or chemical extraction processes. The characterization testing
recommended? is in support of one or more of the following general categories of
treatment technologies:

* Particle separation (gravity or magnetic);
* Particle liberation (attrition scrubbing); and
* Chemical extraction (selective dissolution of contaminants).

2.0 SCOPE OF WORK

The Scope of Work (SOW) for the characterization of the St. Louis site soils included
a number of discrete steps. The first step consisted of obtaining soil samples that
would represent a wide range of conditions that could be encountered at the site.
This sampling effort, conducted by SAIC, resulted in samples from 28 separate
locations being sent to the CTC for analysis and testing. Each of these samples was
subjected to particle size and radiochemical analysis to determine how the
radionuclides were distributed within the soil matrix. The 28 discrete samples were
blended into 7 composite materials, based on their site location and expected level of
activity. The composites were analyzed again for radioactivity and particle size
distribution, although to a lesser degree than the initial analysis of the raw samples.
Two of the composite materials were subjected to a series of physical/chemical
treatments to allow an assessment of the relative extractability of the radionuclides
to be made. Further details on the analyses and testing are provided in the following
sections.

2.1 Site Sampling / Cleanup Criteria

A total of 28 discrete soil samples were taken from various areas at the FUSRAP St.
Louis site. These samples were chosen by SAIC to provide a representative
distribution of contaminant concentrations and soil characteristics for the majority of
the properties in the St. Louis site FUSRAP program. Three generic treatability groups
werc defined, wilh the primary basis being the large estimated volumes of

2 "Characterization Protocol for Radioactive Contaminated Soils," Publication 8380. 1-10FS May
1992, U.S.E.P.A. Office of Solid Waste and Emergency Response
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contaminated soil in these locations:

Treatability Group Symbol(s) . Est. Volume
St. Louis Airport Site (SLAPS) SL 279,000 yd?
HISS/Latty VPs HS/LV 175,000 yd?
Ball Fields/Haul Roads/SLAPS Ditches BF/HR/SD 138,000 yd?

The three treatability groups were further subdivided according to the level of
radioactivity. A "Total Activity Ratio (TAR)" is used to quantify the activity level, and
is calculated as:

([22®Ra + 23°Th]/5 pCi/g) + ([?*®U]/50 pCi/g); or
= [#32Th]/5 pCi/g; whichever is greater.

TAR

The cleanup activity goals for the St. Louis FUSRAP site are used as the reference
value for the TAR, with a designated value of 1.0. The cleanup criteria/goals for the
St. Louis FUSRAP site are as follows:

Thorium-230: < 5 pCi/g (surface) and < 15 pCi/g (subsurface)
Radium-226: < b pCi/g (surface) and < 15 pCi/g (subsurface)
Uranium: < 50 pCi/g for #*®U and < 100 pCi/g for total U
TOTAL: The sum of the ratios of each radionuclide to its activity

goal shall be less than 1.0. (/.e. - the TAR formula)

Notes: - All activity goals are referenced as above background levels.
- Decay products are included in the activity goalis.

For the SLAPS treatability group, three activity groups were defined:

Group #1 low concentration TAR between 1 and 20
Group #2 intermediate concentration TAR between 20 and 40
Group #3 high concentration TAR greater than 40

For the other two treatability groups, HS/LV and BF/HR/SD, only two activity groups
were defined:

Group #1 average concentration TAR between 1 and 40
Group #3 high concentration TAR greater than 40

Table 1 shows the breakdown of the 28 samples with respect to their treatability and
activity groups, and which analyses were performed on them.

RUST - CTC 851150 January 16, 1995
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Table 1. St. Louis FUSRAP Site Sample Summary

Group #2
{intermediate)

ACTIVITY
GROUP

Group #1
(low/average)

Group #3
(high)

Rad.
Anal.

Rad. P.S.
Anal.

Total
Samples

Total
Samples

Rad. P.S.
Anal.

Total
Samples

TREATABILITY
GROUP

SLAPS (SL)

Ball Field (BF)

Haul Roads (HR) 2 1 1
SLAPS Ditches (SD) 1 1 0
HISS (HS) 0 0

Latty VPs (LV)

TOTALS

Notes: 1) "Rad. Anal.” refers to the number of sampies within that group that are subjected to radioisotopic
analysis after wet sieving/particle size (P.S.) analysis. [15 out of 28 samples]
2) "P.S. Only" refers to the number of samples within that group that are subjected to wet sieving/particle
size analysis only. [13 out of 28 samples}

2.2 Characterization of Raw Samples

Each of the 28 samples consisted of three 1-galion jars of material, with each jar -
containing approximately 3-4 kilograms of soil. After being received at the CTC, the
contents of the three containers were mixed together, using a cone blender, to give
a single homogeneous material. A description of the blending/mixing procedure was
provided in Appendix A of the Work Plan.

The homogenized raw samples were assigned unique sample numbers based on their
designated treatability and activity groups from Table 1. For example, the four
samples from the St. Louis Airport Site, with an estimated total activity ratio (TAR)
between 1 and 20, were designated as SL101, SL102, SL103, and SL104, where the
letters refer to the treatability group abbreviation (in parentheses in Table 1), the first
digit refers to the activity group (1, 2, or 3), and the last two digits refer to the
number of the sample within the group. Similarly, the two samples from the Haul
Roads, with an estimated TAR > 40 were designated as HR301 and HR302.

Each of the 28 homogenized samples was wet sieved to determine the particle size
distribution of the soil. Seven solids fractions were recovered, six on standard sieves,
and the seventh from the filtration of the aqueous sieving solution. The size
fractionations used in the characterization were:

RUST - CTC 851150 January 16, 1995
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US Sieve Tyler Sieve Opening Fraction (um)
Designation Designation mm inches Description
1/4" - 6.35 0.250 +6300
No. 10 9 mesh 2.00 0.0787 +2000
No. 35 32 mesh 0.500 0.0197 +500
No. 100 100 mesh 0.150 0.0059 +150
No. 200 200 mesh 0.075 0.0029 +75
No. 400 400 mesh 0.038 0.0015 +38
Fiiter paper - 0.0007 +0.7

The raw soil sample, the separated size fractions, and the sieving solution were
weighed before and after wet sieving. The solid materials were dried and reweighed
so that the solids data could be presented on a dry weight basis.

As shown in Table 1, 15 of the 28 soil samples were analyzed for radioisotopes (Ra,
Th, and U). This included the raw soil sample, each of the seven size fractions, and
the sieving solution. The solid materials were also subjected to density/specific
gravity and moisture/solids content measurements. The sieve solution (water) was
analyzed for the listed isotopes and pH.

. The data from these characterization analyses demonstrates how the contaminants
are distributed in the soil with respect to particle size and particle density. This allows
a preliminary assessment to be made with respect to the potential success of some
of the physical soil washing processes.

2.3 Characterization of Composite Samples

The characterization of the 28 discrete soil samples focused heavily on the distribution
of the specific radionuclides in seven different particle size fractions. For the majority
of the screening and treatability tests, this level of detail and cost was assumed to be
unjustified. Therefore, the 28 samples were combined into 7 composite samples for
the remainder of the study, including the extractability tests. Furthermore, a
maximum of three size fractions were used in the characterization of the treated and
untreated composite materials, with each fraction analyzed for gross a/B radioactivity,
rather than specific isotopic distribution. In some of the tests showing beneficial
results, isotopic analyses were to be used to support or confirm the gross a/f
measurements with respect to the cleanup activity goals.

As shown in Table 1, the 28 discrete soil samples are divided into treatability groups,
based on location and soil type, and activity groups, based on their Total Activity

RUST - CTC 851150 January 16, 1995
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Ratio (TAR) with respect to the cleanup activity goals. This method of classification
produces a matrix of 7 distinct soil groups that serves as the basis for the compositing
operations. The 7 composite samples are defined and described in Table 2, where the
discrete sample numbers and activity information refer to the designations from Table
1.

Table 2. Composite Sample Definitions

Composite Activity Activity

Designation Discrete Samples Included Group Range (TAR)
SLi1C (4) - SL101, SL102, SL103, SL104 Low 1 < TAR < 20
SL2C {4} - SL201, SL202, SL203, SL204 Intermediate 20 < TAR < 40
SL3C (4) - SL301, SL302, SL303, SL304 High TAR > 40
BF1C (5} - BF101, BF102, HR101, HR102, SD101 Average 1 < TAR < 40
BF3C (5) - BF301, BF302, HR301, HR302, SD3M High TAR > 40
Lvic (4) - HS101, HS102, LV101, LV102 Average 1 < TAR < 40
Lv3C (2) - LV30‘i, LV 302 High TAR > 40

Approximately 10-12 kg of each composite was prepared for further use in the study,
by mixing equal portions of the component materials in the cone blender. For
example, composite BF3C is made by combining 2.0-2.4 kg each of BF301, BF302,
HR301, HR302, and SD301. Details on the mixing procedure were provided in an
appendix to the Work Plan.

Since the composites are mixtures of many different: samples, some initial
characterization analyses were required to determine the baseline conditions for the
treated soils generated during later testing. As stated above, a maximum of three size
fractions, rather than seven, were used during the characterization and testing of the
composites. The primary reasons for this limitation were cost and time, but it was
also based on preliminary particle size distribution data, which showed that 50-80%
of the soils were less than 38 uym (400 mesh) in size. Therefore, significant
fractionation of the particles larger than 38 ym was not warranted.

The size fraction cutoff points used for the characterization of the composite
materials, and also for the analysis of treated soils, were 150 um (100 mesh), 38 ym
(400 mesh), and 0.7 um (filter paper). Approximately 300 grams of each composite

RUST - CTC 851150 January 16, 1995
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was wet sieved into these fractions. Each fraction was dried and analyzed for gross
a/pB radioactivity.

The characterization data for the composite samples also showed how the activity
was distributed within the different soil fractions. Mass balances were calculated for
the primary streams - solids, liquids (water), and radionuclides. The gross a/f
measurements were compared to the isotopic measurements on the raw soil samples
to determine if any correlation existed between the activity values.

2.4 Extractability Testing

As part of the characterization procedure, a limited series of physical and/or chemical
treatment tests were conducted on some of the composite materials in order to assess
the relative extractability of the radionuclides from the St. Louis site soils. The
distribution of radioactive contaminants (40% - 90% of the total activity is found in
the <38 ym fraction) precludes a "classical" soil washing approach (separation by
size classification), and indicates that attrition scrubbing and/or chemical extraction
will be required to achieve the volume reduction and clean-up goals for the St. Louis

site.
‘ While attrition scrubbing is frequently adequate for exposing and solubilizing
contaminant species, specifically by removal of weathering products, chemical

extraction using chelants (e.g., EDTA, citrate, TIRON®) is often required to remove
(hydrated) oxide coatings.® The attrition scrubbing and chemical extraction tests
were performed to supplement the characterization and were anticipated (i) to provide
information, albeit indirect, on the oxidation state speciation [U(IV) or U(VI)] of
uranium, (ii) to determine whether the contaminants reside in surficial (hydrated) oxide
coatings which can be either abraded away or dissolved with the aid of chelants, and
(iii) to determine whether the contaminants reside in surficial (hydrated) oxide coatings
which are amenable to reductively enhanced dissolution processes.

2.4.1 Attrition Scrubbing

Attrition scrubbing is primarily used for soils that contain relatively large percentages
of coarse grained materials, i.e. - sands and gravels larger than about 75 ym in size.

3 (a) Chiarizia, R.; Horwitz, E. P. Hydrometallurgy 1991, 27(3), 339-60; (b) Lin, C.-F.; Benjamin,
"M. M. Environ. Sci. Technol. 1990, 24, 126; (c) Furrer, G.; Stumm, W. Chimia 1983, 37, 338;
(d) Schindler, P. W.; Stumm, W. "The Surface Chemistry of Oxides, Hydroxides and Oxide
Minerals," in Aquatic Chemistry, Stumm, W., Ed.; Wiley-Interscience: New York, 1987; pp.83-
110.

l RUST - CTC 851150 January 16, 1995
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A high solids content slurry is agitated with a special mixing device that causes the
soil particles to abrade themselves, thereby removing any surface films and adsorbed
contaminants. Due to the relatively small percentage of coarse particles in the St.
Louis soils, estimated at 20-30% or less of the total soil mass, it was doubtful that
attrition scrubbing would provide significant benefits in this application. However,
limited testing was conducted on two of the composite samples containing the
highest percentage of coarse particles, so that a cursory evaluation could be made.
A Denver laboratory flotation device, with an attrition scrubber attachment, was used .
to simulate commercial-scale scrubbers. A nominal 60% solids slurry was agitated
in the cell for 30 minutes at ambient temperature. The treated samples were wet
sieved into the three size fractions, with each one analyzed for gross a/f radloactnvny
and moisture content. The wash/rinse water was analyzed for gross a/B.

This data allows RUST to evaluate the effect of physical (attrition) treatment of the
soils. The primary factors to be assessed with respect to the viability of attrition
scrubbing are: 1) How effective was the process in removing the radionuclides from
the larger size soil fractions, in comparison to the characterization data?; and 2) To
what degree does the process break down some of the larger soil particles into fines,
jie. - is there a notable shift downward in the particle size distribution from the

treatm’ent?
‘ 2.4.2 Chemical Extraction

. Preliminary tests conducted as part of the characterization phase have evaluated
specific chemical extraction solutions which are known, based on previous corporate
experience (INEL Pit 9 Remediation Program)* and/or literature precedent,® to be

¢ (a) B. N. Diel, R. R. Bloom, J. A. Van Viiet "Pilot-Scale SOIL*EX™ Demonstration: Removal
of Radionuclides and Heavy Metais and Heavy Metals from Contaminated Soil With Volatile
Organic Compound Destruction,” Proceedings of Spectrum ‘94 Nuclear and Hazardous Waste
Management International Topical Meeting August 14 - 18, 1994; Atianta, GA; Paper #D-
0535: (b) B. N. Diel, R. L. Hemmings, R. R. Bloom, J. A. Van Viiet "Pilot-Scale SOIL*EX™
Demonstration: Removal of Radionuclides and Heavy Metals and Heavy Metals from
Contaminated Soil With Volatile Organic Compound (VOC) Destruction," Proceedings in
Emerging Technologies in Hazardous Waste Management V, September 27-29, 1993 Atlanta,
Ga; Paper #35.6.

5 (a) Francis, C. W.; Mattus, A. J.; Farr, L. L.; Eliess, M. P.; Lee, S. Y. "Selective Leaching of
Uranium from Uranium-Contaminated Soils: Progress Report 1," ORNL Report ORNL/TM-
12177, February 1993, Oak Ridge National Lab: Oak Ridge, Tennessee; (b) Soil Decon Task
Group, Uranium in Soils Integrated Demonstration, "Removal of Uranium from Uranium-
Contaminated Soils - Phase I: Bench-Scale Testing,” ORNL Report ORNL-6762, September
1993, Oak Ridge National Lab: Oak Ridge, Tennessee

‘ RUST - CTC 851150 January 16, 1995
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effective for the removal of the specific radionuclide contaminants found in the St.
Louis Site soils, /.e., U, Th and Ra. These extraction solutions employed chelating
ligands and/or complexing ligands (e.g., carbonate, C0,?%) to selectively enhance the
dissolution of the radionuclides, while simultaneously minimizing the dissolution of soil
constituents. Historically, uranium has been leached from uranium ores using either
acid- or carbonate-based extractants.® The wuse of alkaline solutions of
carbonate/bicarbonate has become increasingly attractive for uranium extraction,
specifically in the area of soil decontamination, because solubilization of soil
constituents and/or contaminant metals is minimized under such conditions. .

During the Pit 9 Proof-of-Process Demonstration (bench and pilot-scale), EDTA® was
proven to be highly effective for the removal of both uranium and thorium (and
neodymium), in most cases to below background levels. Under the DOE’s Uranium
in Soils Integrated Demonstration Program (USID), the chelant TIRON® has been
shown?®° to be an effective chelant for uranium (in Fernald soils), particularly when the
uranium is present as or re-speciated to U(IV). Consequently, any observed
differences in uranium removal efficiencies, using either EDTA or TIRON, may be
ascribed in part to the oxidation state of the uranium. That is, TIRON is expected to
preferentially enhance dissolution of U(IV), while EDTA is expected to preferentially

d}issoive U(Vvl). A :

. In addition, the reducing agent sodium dithionite has been evaluated for its ability to
’ augment the ligand-promoted dissolution. The use of reducing agents to accelerate
soil dissolution, /.e., the manganese and/or iron oxide fractions in soil, is well known.®
In soil, oxides of aluminum, manganese and/or iron readily hydrate to form a semi-
continuous layer which may occlude, /e., trap, other cations or particles, /e.,
contaminants. Manganese and iron oxides are readily reduced thereby enhancing their
dissolution rates, and therefore the dissolution of any contaminants sorbed to or

6 EDTA = Ethylenediamminetetraacetic acid
7 TIRON® = 4,5-Dihydroxy-1,3-benzenedisulfonic acid

8 (a) Stone, A. T.; Morgan, J. J. "Reductive Dissolution. of Metal Oxides" in Aquatic Surface
Chemistry: Chemical Processes at the Particle-Water Interface, W. Stumm, Ed.; Wiley-
Interscience: New York, 1987; pp. 221-254, and references therein; (b) Webhrli, B. "Redox
Reactions of Metal lons at Mineral Surfaces” in Aquatic Chemical Kinetics. Reaction Rates of
Processes in Natural Watérs, Stumm, W., Ed.; Wiley-Interscience: New York, 1990; pp. 311-
336, and references therein; (c) Stumm, W.; Wieland, E. "Dissolution of Oxide and Silicate
Minerals: Rates Depend on Surface Speciation: in Aquatic Chemical Kinetics: Reaction Rates
of Processes in Natural Waters, Stumm, W., Ed.; Wiley-Interscience: New York, 1990; pp.
367-400, and references therein.

‘ RUST - CTC 851150 January 16, 1995
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occluded within the hydrated oxide surface coating. As alluded to above, sodium
dithionite has been shown®® to be particularly effective, in conjunction with the
chelant TIRON®, for the removal of uranium [specifically as U(IV)] from Fernald soils.
-In this case, the reducing agent may play the dual role of converting any surface U(V1)
to U(IV), which is then solubilized by the TIRON®, as well as promoting reductive
dissolution of the surficial manganese and/or iron oxide coatings, and any uranium
occluded or sorbed within that coating.

3.0 RESULTS AND CONCLUSIONS

The physical and radiochemical data from the testing described in Section 2 is
presented below, along with discussions and conclusions regarding the feasibility of
the continuation of the project.

3.1 Raw Soil Sample Characterization

The St. Louis site soil samples were wet sieved into seven size fractions and analyzed
for Uranium, Thorium, and Radium isotopes. Particle size distribution, bulk
density/specific gravity, and activity data for the various fractions are provided in the
following sections.

3.1.1 Particle Size Distribution

The particle size distribution data for the 28 soil samples is provided in Tables A-1
through A-7 in Appendix A. The samples are grouped in the tables according to the
way they were composited for the study, as described in Section 2.3. This method
of classification produced a matrix of 7 distinct soil groups that serves as the basis
for the composite sample materials. The first portion of Table 3 summarizes the
particle size data on the basis of the three size fractions which were used for the
composite characterization testing: > 150 ym, between 38-150 ym, and <38 ym
(collected on the 0.7 um filter paper). Also, the samples are grouped in Table 3
according to how they are composited. ’ S

Figure 1 provides a graphical representation of the particle size distribution for the
SLAPS (SL) soil samples. Figure 2 and Figure 3 present the same information for the
Ball Fields/Haul Roads/SLAPS Ditches (BF/HR/SD) and Latty Vicinity/HISS (LV/HS) soil
samples, respectively. Figure 4 shows the estimated particle size distribution for the
seven composite materials, based on the average values for the individual samples
making up each composite.

RUST - CTC 851150 . January 16, 1995
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Table 3. Particle Size Distribution Summary

PARTCLE SIZE DATA DISTRIBUTION FREQUENCY
(Percent of material in the size fraction) {Number of samples in each fraction percent)
Sample Size Fraction {microns) Fraction Size Fraction {microns)
Number >150 38-150 <38 Percent >150 38-150 <38
sL101 3.6 29.6 66.9 0-5 13
SL102 8.9 31.8 59.3 5-10
SL103 3.8 33.7 62.5 10-15 1
sL104 8.8 22.6 68.6 15-20 7
SL201 ) 3.0 25.4 71.8 20-25 8
51202 8.1 210 | 708 25-30 2 7
SL203 25.3 19.6 55.2 30-35 1 4
SL204 9.1 24,5 66.4 35-40 1 2
SL301 2.8 19.8 77.4 40-45 1
SL302 3.2 21.1 75.8 45-50
SL303 7.5 19.6 72.9 50-55 1
SL304 4. 15.7 80.2 55-60 2
SLAPS Avg. 7.4 23.7 69.0 60-65 4
BF101 1.3 30.8 67.9 65-70 7
BF102 1.3 29.6 69.2 70-75 8
HR101 27.9 36.4 35.8 75-80 3
HR102 40.7 22.2 37.2 80-85 1
sDi1oa 2.2 23.5 74.3 Total Samples 28 28 28
BF301 2.4 30.2 67.4
BF202 ' 12.7 24.5 62.8
HR301 7.8 18.1 74.3
HR302 6.4 28.7 64.8
SD301 3.4 22.4 74.2
BF/HR/SD Avg. 10.6 26.6 62.8 |
LV101 10.6 16.9 72.4
LV103 33.3 14.0 52.6
HS101 7.2 25.7 67.2
HS102 2.6 18.7 77.7
LVv3o1 0.9 26.6 72.5
LV302 9.7 29.4 60.9
LV/HS Avg. 10.7 22.0 67.2
Composite Averages
sL1C 6.3 29.4 64.3
st2cC 11.4 22.6 66.0
SL3C 4.4 18.0 76.8
BF1C 14.7 28.5 56.8
BF3C 6.5 24.8 68.7
Lvic 13.4 19.1 67.5
Lv3c 5.3 28.0 66.7
Overall Parameters
Overall Avg. 9.2 24.4 66.4
Standard Dewation 10.0 5.6 10.5
Maximum Value 40.7 36.4 80.2
Minimum Value 0.9 14.0 35.8




Figure 1.

Fraction %

Particle Size Distribution

SLAPS Soils

100

7011

60+

50+

a0-H"

30-H

2011

1o

20
e
S
.
BT Y VY XY
i
i

—

e ekt 2 P oot
i i
i i
H 1

o

N I W LA Gnn IR ARSIl A
i i
i i
=

T T, B W R QR W s 48 WP T
T
i .

A PR S GO s K h RSSO Ao B TR LT R
i

T T e g £ g Tt IR e AP T SNAW D o SRR, ok oy v e

.

I e e T o Y TR CE
: i i |

f
SL101

1
SL103
SL102

T T
SL201

SL104

— f —
SL203 SL301
SL202 SL204

Sample Number

SL302

I L
SL303

SL304

L[__—__] <38 micron 38-150 micron NN > 150 micron J

|
SLAPS Avg.

T LLSES



Figure 2.
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The second portion of Table 3 shows the frequency distribution for the samples with
respect to the particle size fraction (> 150, 38-150, or <38 microns) and a "fraction
percent” range. The "fraction percent” represents the percentage of the material that
falls within a particular size fraction. For example, the first number in the table
indicates that 13 out of the 28 samples contained between 0-5% large soil particles
(>150 ym). Similarly, the last entry in the table (lower right) indicates that 1 out of
28 samples contained between 80-85% fine soil particles (<38 ym). Figure 5
provides a graphical representation of this distribution frequency data.

Pertinent observations about the particle size data are as follows:

> In general, the St. Louis site soils could be classified primarily as silts and clays,
with some fine to medium sands.

» Only 2 of the 28 samples contained less than 50% fine material (<38 ym) -
HR101 & HR102. 23 out of 28 samples contained greater than 60% fines.

> HR101 & HR102 were also two of the only 4 samples that contained greater
than 25% large material (> 150 ym), along with SL203 & LV103. 22 of the
28 samples contained less than 10% large particles.

> The overall average composition for the soils was:

Large particles (> 150 ym) 9.2%
Medium particles (38-150 ym) 24.4%
Fine particles (<38 ym) 66.4%

3.1.2 Bulk Density/Specific Gravity

Table 4 provides a summary of the bulk density/specific gravity data that was
obtained during the fractionation of the 15 samples submitted for radioisotopic
analysis. As seen in the table, specific gravities were indeterminate for a number of
the fractions due to insufficient quantities of material. Observations about the specific
gravity data are as follows:

> In general, the density values appear to be lighter than "normal” for soil
materials. It is surmised that this can be attributed to the method used,
coupled with the relatively small quantities of material that were obtained for
most of the fractions.

RUST - CTC 851150 . January 16, 1995
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Table 4. Bulk Densities / Specific Gravities

Sample . Size Fraction (microns) Whole
Number +6300 | +2000 +500 +150 +75 +38 +0.7 Sample
SL102 0.82 0.91 0.90 0.67 1.14 0.94 1.19
SL104 1.44 1.14 1.256 1.24 0.92
SL203 0.91 1.09 0.64 0.56 0.99 1.06 1.49
SL204 0.97 1.08 0.66 0.60 1.15 1.18 1.18
SL303 1.23 1.04 0.57 0.50 1.08 1.19 1.10
SL304 0.59 0.45 0.54 0.63 1.17 0.94
BF102 ‘ 1.05 1.08 0.82
HR102 0.95 1.06 0.81 0.58 0.85 0.89 0.78
SD102 » 0.89 1.09 1.12 0.96
BF302 0.44 0.44 0.51 0.58 0.77 0.90 0.84
HR301 0.62 0.35 0.44 0.88 0.97 0.74
SD301 0.62 0.53 0.60 1.09 1.09 0.90
LV103 1.11 1.00 1.13 1.05 0.90 0.95
HS101 1.06 0.73 0.98 1.26 1.08 0.81
Lv302 1.04 1.13 1.14 0.64 1.04 1.01 0.82
Average - 1.00 0.88 0.72 0.57 1.02 1.05 0.96
Std. Dev. -- 0.25 0.23 0.25 0.06 0.17 0.11 0.19
Maximum -- 1.44 1.14 1.14 0.67 1.26 1.24 1.49
Minimum - 0.44 0.44 0.35 0.44 0.63 0.89 0.74
Notes: Values are in grams/milliliter (density) or dimensionless (specific gravity).

Missing values indicate insufficient sample to perform analysis.
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> The lightest fractions were the 75-150 and 150-500 micron portions, which

"~ had average specific gravities of 0.57 and 0.72, respectively. The finer

fractions were measured as being more dense, which is assumed to be due to
typically higher moisture contents in these materials.

> Significant variability was noted in the calculation of the average values, as the
standard deviation was up to +/- 25% in many cases. Again, it was surmised
that the small fraction sizes coupled with inaccuracy in the method produced
significant errors in this data.

3.1.3 Radioisotope Distribution

Summary and raw data tables for the 15 soil samples that were analyzed for isotopic
Uranium, Thorium, and Radium are provided in Appendix B. Table 5 and Table 6
summarize this information based on the same groupings that were used for the
particle size distribution data, /.e. - the seven composite sample groupings and the
three particle size fractions.

Table 5 shows the activities in pCi/gram for each isotope for the various fractions, as

. well as the activities for the whole samples. Table 6 summarizes the activities of
each isotope for the whole samples and provides estimated Total Activity Ratios
(TARs) for each sample. The TAR is used as an indicator of the level of contamination
with respect to the site cleanup goals, with a TAR of 1 being roughly equivalent to
the cleanup goals.

Figures 6 - 11 provide graphical representations of the distribution of some of the
isotopes with respect to particle size. Graphs for 2*°U, ??8Th, and #*?Th are not
provided due to their very low levels of activity in the samples, as seen in Table 5.
The graphs are summarized as follows:

Figure 6:  23*U distribution in size fractions

Figure 7:  2%U distribution in size fractions

Figure 8: Total U distribution in size fractions

Figure 9:  2°°Th distribution in size fractions for Group 1 samples

Figure 10: 2*°Th distribution in size fractions for Groups 2 & 3 samples
Figure 11: 2?°Ra distribution in size fractions

Figures 12 - 16 present comparative views of the levels of activity for the various
isotopes for the whole soil samples. These are summarized as follows:

. RUST - CTC 851150 January 16, 1995



Table 5. Radionuclide Summary -- Activity versus Particle Size Fraction

{Table values are measured activities in pCi/g. Sub-headings refer to the particle size fractions, in microns)

URANIUM U-234 U.235 U-238 Totat U Whole Sample -- Averages
Sample # > 150 38-150 <38 >150 38-150 <38 > 150 38-150 <38 > 150 38-150 <38 U-234 U 235 U-238 Tot. U
sL102 154 18 35 7.8 1.0 1.8 157 19 37 319 38 74 1. 44 2.3 45 92
sL104 7 5 17 0.4 0.3 0.8 7 5 18 15 1 36 14 0.7 15 30
SL203 3 10 4 0.2 0.6 1.4 3 1n 31 7 22 73 26 1.0 20 47
SL204 136 15 26 6.8 0.8 1.0 137 14 22 280 30 49 34 1.5 32 67
SL303 60 21 58 2.8 1.0 3.0 58 21 60 121 43 121 52 2.6 53 108
SL304 174 28 187 9.2 1.5 6.1 174 28 112 357 57 305 162 5.5 101 269
BF102 5 o] 1 1.9 0.0 0. 3 o] [¢] 10 o] 1 1 0.1 (6] 1
HR102 16 35 82 0.8 1.9 3.7 | 16 36 86 32 73 VA 45 2.2 47 95
sD102 9 1 2 0.3 oA 0.0 7 1 1 17 2 3 2 0.1 1 3
BF302 52 29 41 2.3 1.5 1.9 52 29 43 107 60 85 40 1.9 41 83
HR301 63 58 182 3.1 2.7 9.7 63 58 184 129 118 376 151 7.9 152 3N
SD301 97 1n 25 4.5 0.5 1.2 95 1" 25 197 22 52 25 1.2 25 51
Lvio3 2 3 8 0.1 0.3 0.4 2 3 9 3 6 17 6 0.3 6 1M
HS 101 10 2 8 0.6 0.1 0.5 10 2 8 21 4 17 7 0.4 7 15
LVv302 8 4 12 0.5 0.2 0.4 9 4 1 18 7 23 9 0.4 9 18
Maximum 174 58 187 9.2 2.7 9.7 174 58 184 357 118 376 162 7.9 152 311
Mintmum 1.8 0.2 0.6 0.1 0.0 0.0 1.5 0.2 0.4 3.4 0.4 1.1 0.5 0.1 0.4 1.0
THORIUM/RADIUM Th-228 Th-230 Th-232 Ra-226 Whole Sample -- Averages
Sample # >150 | 3&-150 <38 >150 | 38-150 <38 >150 | 38-150 <38 >150 | 38-150 <38 Th-228 | Th-230 | Th-232 | Ra-226
SL102 0.3 0.1 0.1 78 41 50 0.1 0.0 0.1 22 14 14 0.1 50 0.1 14.7
SL104 0.1 0.4 0.2 30 229 52 0.2 0.2 0.1 5 6 1M 0.2 90 0.2 9.1
SL203 0.1 0.6 0.1 2 400 248 0.1 9.7 0.2 2 18 32 0.2 218 21 21.8
SL204 0.6 0.2 0.3 1043 463 219 1.9 0.8 0.5 147 28 44 0.3 355 0.8 49.2
SL303 0.4 0.2 0.3 1389 935 554 1.1 0.5 0.4 16 7 2 0.3 692 0.5 3.9
SL304 1.8 0.2 0.2 7224 580 1050 6.3 0.7 1.0 37 6 9 0.2 1230 1.2 10.0
BF102 9.2 0.4 0.2 311 (0] 1 3.5 0.0 0.0 3 (o] (o] 0.4 4 0.1 0.1
HR102 0.3 0.2 0.7 39 42 8 0.1 0.0 0.1 1 13 5 0.4 28 0.1 5.4
sD102 2.1 0.3 0.1 14 3 6 0.4 0.1 0.2 6 (o] (o] 0.2 5 0.2 0.5
BF302 0.8 0.3 0.2 579 259 413 0.6 0.3 0.3 26 16 4 0.3 397 0.3 10.0
HR301 0.8 2.3 0.6 2416 8380 1400 1.8 0.5 1.0 21 10 2 0.6 1386 1.0 5.2
SD301 1.3 2.1 0.1 537 218 186 0.6 0.2 0.1 63 2 2 0.1 205 0.2 3.8
LvVi103 0.1 0.1 0.2 3 2 3 0.0 0.0 0.0 (o) 1 4 0.1 3 0.0 2.3
HS101 0.3 0.1 0.1 138 15 19 0.3 0.0 d.1 8 2 13 0.1 27 0.1 10.0
LV302 0.3 0.1 0.1 224 38 54 0.3 0.0 0.1 14 6 24 0.1 68 0.1 175
Maximum 9.2 ¢.6 0.7 7224 935 1400 6.3 9.7 1.0 147 28 44 0.6 1386 2.1 49.2
Minimum 0.1 c.1 0.1 1.8 0.4 0.5 0.0 0.0 0.0 0.2 0.2 0.0 0.1 3.1 0.0 0.1

TLLIES



Table 6. Radionuclide Summary -- Activity in Whole Samples
(Table values are measured activities in pCi/g.)

Sample Uranium Thorium Radium Total Activity Ratio (TAR)
Number U-234 U-235 U-238 Tot. U Th-228 Th-230 Th-232 Ra-226 Method A Method B
SL102 44.0 23] 453 91.6 0.1 49.7 0.1 14.7 13.8 0.1
SL104 14.1 0.7 14.9 29.7 0.2 90.0 0.2 9.1 20.1 0.2
BF102 0.5 0.1 0.4 1.0 0.4 4.3 | 0.1 0.1 0.9 0.1
HR102 45 .4 2.2 47.3 94.9 0.4 29.0 0.1 5.4 7.8 0.1
SD102 1.8 0.1 1.4 3.3 0.2 5.4 0.2 0.5 1.2 0.2
LV103 5.5 0.3 5.5 11.3 0.1 3.1 0.0 2.3 1.2 0.0
HS101 7.0 0.4 7.1 14.5 0.1 26.5 0.1 10.0 7.4 0.1
SL203 26.0 1.0 20.3 47.3 0.2 218.0 2.1 21.8 48.4 2.1
SL204 34.0 1.5 31.6 67.0 0.3 354.7 0.8 49.2 81.4 0.8
SL303 51.9 2.6 53.0 107.5 0.3 692.2 0.5 3.9 140.3 0.5
SL304 161.7 5.5 101.4 268.6 0.2 1230.3 1.2 10.0 250.1 1.2
BF302 39.9 1.9 41.3 83.1 0.3 397.0 0.3 10.0 82.2 0.3
HR301 150.6 7.9 |~ 152.0 310.5 0.6 1386.0 1.0 5.2 281.3 1.0
SD301 24.6 1.2 249 50.7 0.1 205.0 0.2 3.8 42.3 0.2
LV302 9.2 0.4 8.5 18.1 0.1 68.1 0.1 17.5 17.3 0.1
Maximum 161.7 7.9 1562.0 310.5 0.6 1386.0 2.1 49.2 281.3 2.1
Minimum 0.5 0.1 0.4 1.0 0.1 3.1 0.0 0.1 0.9 0.0
TAR Calculation Methods -- A: TAR = [U-238}/50 + ([Ra-226} + [Th-230})/5
B: TAR = [Th-232]

wL L/ ES



Figure 6.
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Figure 7.

Uranium-238 Distribution
Activity versus Size Fraction
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Figure 8.
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,' Figure 9.
Thorium-230 Distribution (Group #1)
Activity versus Size Fraction
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Figure 10.
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Figure 11.

Radium-226 Distribution

Activity versus Size Fraction
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Figure 12.
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Figure 13.
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Figure 14,
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Figure 15.

Thorium-230 Activity
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Figure 16.
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Figure 12: Uranium activity for Group 1 samples
Figure 13: Uranium activity for Groups 2 & 3 samples
Figure 14: 2*°Th activity for Group 1 samples

Figure 15: 2°°Th activity for Groups 2 & 3 samples
Figure 16: 2?°Ra activity for all activity Groups

Pertinent observations about the radionuclide distribution data are as follows:

>

The data in Table 5, as well as Figures 6 - 11, shows the high degree of
variability with respect to the distribution of the activity between the fractions.
In most cases, the highest activity concentration (in pCi/g) was measured in the
fines (<38 um). However, there were quite a few cases in which the large
(> 150 um) or medium (38-150 ym) fractions contained concentrations of the
radionuclides comparable to or exceeding those in the fines. Examples of this
include the following:

- Uranium -- The ?**U, ?*®U, and total Uranium activities in the large
fraction of samples SL102, SL204, SL303, SL304, BF302, and SD301
are comparable to or exceed those in the fines.

- 29Th -- The distribution is highly variable. None of the samples have the
highest activity level in the fines, with most showing the highest
concentrations in the large fraction. In sample BF102, the activity in the
large fraction constitutes about 84% of the total activity. In sample SL
104, a significant portion of the activity comes from the medium
fraction, at 229 pCi/g. The large fractions of samples SL304 and HR301
showed very high activities, at 7224 and 2416 pCi/g, respectively.

- 2°Ra -- This distribution is also highly variable, with the highest
concentrations found in the large or fine fractions except in one case
(HR102). Samples SL204 and SD301 showed the highest values, with
147 and 63 pCi/g being measured in the large fractions of these
materials, respectively.

Even though many of the samples contain high radionuclide activities in the
large and medium soil fractions, in comparison to the fine fractions, the largest
percent of the total activity (in pCi rather than pCi/g) still resides in the fines in
all but a few instances. This is due to the much larger percentages of fine
materials present in the majority of the samples.

The isotopes 2*°U, 2?8Th, and 232Th contribute very little to the overall activity

RUST - CTC 851150 January 16, 1995
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of the samples. 2°°U usually comprised less than 3% of the total Uranium
activity in any sample. The 228Th and 232Th activities were typically at least
two orders of magnitude less than the 2°Th concentrations.

> Figure 12 shows that all 7 of the Group 1 samples meet the cleanup criteria for
Uranium (<50 pCi/g 2°®U and <100 pCi/g total U), although SL102 and HR
102 are close to the limits. Figure 13 shows that only two of the Groups 2 &
3 samples, SL304 and HR301, significantly exceed the cleanup criteria, while
sample SL303 is on the borderline. Therefore, out of the 15 total samples, 13
would be expected to meet the cleanup criteria for Uranium with minimal or no
treatment.

»  The 23°Th activities shown on Figures 14, 15 indicate that most of the samples
will require significant treatment to meet the cleanup goals (<5 pCi/g for
surface soils and <15 pCi/g for subsurface). Only BF102 and LV103 meet the
surface criteria, although SD102 is on the borderline. The rest of the materials
will require DFs of at least 2 (50% removal) to even meet the subsurface
criteria. The worst case are samples SL304 and HR301, which require DFs
greater than 80 to meet the subsurface criteria.

‘ > As seen in Figure 16, 5 of the 15 samples readily meet the surface soil cleanup
criteria for 2?°Ra (<5 pCi/g), with two others, HR102 and HR301, on the
borderline. With respect to the subsurface soil cleanup goal (<15 pCi/g), 12
of the samples already pass, with two others (SL203 and LV302) requiring
moderate treatment to meet the criteria. Sample SL204 would require
significant treatment to reduce its activity from 49 pCi/g to either of the
cleanup goals.

> During the wet sieving of the samples into the seven size fractions, some
activity was leached from the solids into the sieve solution/filtrate (deionized
water). Observations relevant to this phenomenon include the following:

- General -- U was more susceptible to leaching than either Th or Ra.

- Uranium -- Removals were typically less than 3%, although 8% of all
isotopes were removed from SL102, and 5-8% removals were measured -
for HS101.

- Thorium -- 2°Th removals were typically less than 1%, although 3% was
removed from LV302. The 2%Th and #*?Th isotopes typically exhibited
higher percent removals (up to 14%), but these could be attributed to
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the relatively low starting concentrations.

- Radium -- Radium removals were typically less than 1%.

In reviewing this data, one needs to consider two natural decay chains and the
relationships of the various members of these chains. Of course the two chains of
interest are the 2°®U and 23?Th chains. Both decay chains exist in nature and by
examining the activity levels of the various components, one can determine if
chemical separations (either natural or induced by human activities) have taken place.

238y Series

The 238U series starts with 2*8U decaying to **Th followed by #**Pa, 23%U,
230TH, 226R3 and further progeny until 2°®Pb is reached. If the uranium is
of natural origin and no chemical separation and/or isotopic enrichment
has taken place, one would expect an equilibrium condition with respect
to the decay rates of 2°U and its progeny. Thus the decay rates of 2*8U,
234pg 234, 230Th, and 2%°Ra chould rouglily be equal, assuming that each
of these radionuclides behaves similarly in the matrix and has not been
removed. In all samples analyzed except SL304, roughly equal activity
levels for 28U and 2**U are seen. However, sample SL304 has a
234J/238 ratio of approximately 1.6. For this sample, all the fractions
have approximately equal activities of 2*®U and #**U except the 0.7 ym
< X < 38 ym fraction. The cause of this is unknown.

An equilibrium or close-to-equilibrium condition between 2**U, #**U and
230Th exjsts in only 1 sample (SL102). In 2 other samples (HR102 and
LV103), the *°Th activity levels are less than the 2%8U and 23*U levels.
In all other samples, the 2*°Th activity levels are significantly higher than
the 238U and 22*U activity levels. In every sample the #°Ra activity level
is less than the 2*°Th activity level and in all but one sample (LV103), the
226R3 activity level is significantly less than the #*°Th activity level.

If the uranium has not been enriched, the activity contribution from 23%U
should be about 2.2% of the total uranium activity. One can see that
this is the case for all of the samples analyzed. Thus there is no strong
evidence for uranium isotopic enrichment.
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232Th Series

The 2*2Th series starts with 232Th decaying to ??®Ra followed by 2%8Ac,
228Th, 22%Ra, 22°Rn and further progeny until 2°Pb is reached. If the
thorium is of natural origin and no chemical separation and/or isotopic
enrichment has taken place, one would expect an equilibrium condition
with respect to the decay rates of 23?Th and its progeny. Thus the decay
rates of 232Th, 2%®Ra, 2*®Ac, #*®Th, and 2?*Ra should roughly be equal,
assuming that each of these radionuclides behaves similarly in the matrix
and has not been removed. In all of the samples analyzed, the activity
contributions from #*2Th and ?28Th are small in comparison to the activity
from 23°Th; hence, they are relatively insignificant. Itis difficult to reach
a conclusion regarding the equilibrium condition between 2*2Th and ?%¥Th
. due to the small activity levels.

3.1.4 Conclusions

> The St. Louis site soils contain relatively high proportions (range = 36-80%,
average = 66%) of fine particles (<38 ym). This tends to preclude the use of
"classical" size separation soil washing processes. Therefore, the focus of the
study should be shifted to chemical extraction of the radionuclides.

> The primary contaminant of concern is the Thorium-230, as it is present in
concentrations that significantly exceed the cleanup goals (by two orders of
magnitude in some cases). The Uranium and Radium activities are not quite as
overwhelming, as many of the samples already fall under the goals.

»  The distribution of the radionuclides within the soil fractions is highly variable.
In many cases, the large fraction contained the highest concentration of some
of the isotopes. Therefore, size separation of the soils to achieve simple
volume reduction of the contaminated material does not look very promising.
This technique is also hindered by the relatively small percentages of the large
fraction materials (<10% on average).

3.2 Composite Sample Characterization

The 28 discrete soil samples from the St. Louis site were blended into seven
composite materials, based on the criteria described in Section 2.3. These composites
were wet sieved into three fractions and analyzed for gross a/f radioactivity and
moisture content. The raw data from the composite characterization tests can be
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Table 7. Composite Gross Acti\)ity versus Size Fraction

Particle Size (%) Alpha Activity (pCi/g) Beta Activity {pCi/g) Total Activity (pCi/g) Alpha:

Composite Size Fraction (microns) | Size Fraction (microns) | Whole | Size Fraction {microns) | Whole | Size Fraction (microns) | Whole Beta
Number >150|38-150| <38 | >150|38-150, <38 | Solids| >150|38-150[ <38 | Solids | >150{38-150; <38 | Solids| Ratio
SL1C 7.4 21.9 ] 70.8 84 122 414 330 24 51 190 149 108 173 604 479 2.22
SL2C 9.8 17.5 1 72.7 221 253 860 694 64 89 310 249 286 342 {1,170 942 2.79
SL3C 3.8 16.4 1 79.9 710 187 | 1,567 [1,311 260 79 472 402 970 266 {12,040 [ 1,712 3.26
BF1C 183 27.8 | 53.9 135 43 79 80 35 27 41 38 170 70 120 118 2.13
BF3C 401 21.2 ] 74.9 425 222 503 441 96 97 146 136 521 319 649 576 3.25
LV1C 8.3 19.4 1} 723 20 15 64 52 9 16 27 25 29 30 91 77 2.11
LV3C 5.0 2091 74.0 26 31 258 200 10 24 145 114 36 55 402 314 1.75
Average 8.1 20.7 | 71.2 - - -- -~ -- -- - -- 2.50
Maximum 18.3 | 27.8 | 79.9 710 253 11,567 [ 1,311 260 97 472 402 970 342 (2,040 | 1,712 3.26
Minimum 3.8 16.4 | 53.9 20 15 64 52 9 16 27 25 29 30 91 77 1.75
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Table 8. Composite Sample Characterization Summary

Composite Number Maximum| Minimum Std.
Parameter Units stic | st2c | st3c | sFic | Brac | wvic | wvac | value | value | Ave. | Dev.’
Particle Size Distribution . .
> 150 microns % 7.4 9.8 3.8 18.3 4.0 8.3 5.0 18.3 3.8 8.1 4.7
38-150 microns % 21.9 17.5 16.4 27.8 21.2 19.4 20.9 27.8 16.4 20.7 3.4 -
< 38 microns % 70.8 72.7 79.9 53.9- 74.9 72.3 74.0 79.9 53.9 71.2 7.6
Gross Activity (measured) , ’
Alpha pCi/g 330.4 693.5 1,310.6 80.0 440.8 52.4 199.5 1310.6 52.4 - -
Beta pCilg 148.8 | 248.7 401.5 37.5 135.5 24.8 1142 | 4015 24.8
Total pCi/g 479.2 942.2 1,712.1 117.5 576.3 77.2 313.7 17121 " 77.2 -
Alpha:Beta ratio -- 2.22 2.79 3.26 2.13 3.25 2.11 1.75 3.3 1.7 2.5 0.6
Isotopic Activity (estimated)- ' :
Uranium-238 pCi/g 30.1 25.9 77.2 16.3 72.7 6.3 8.5 77.2 6.3
Total Uranium pCi/g 60.7 57.2 188.1 33.0 148.1 13.0 -18.1 188.1 *13.0 -
Thorium-230 pCilg 69.9 286.4 961.2 12.9 663.0 14.8 68.1 961".2 12.9 -
Radium-226 pCi/g 11.9 35.5 6.9 2.0 6.3 6.2 17.5 35.5 2.0 --
Ratio of Total Alpha/Beta to Isotopic Activities '
Ratio Basis
Total Uranium 7.89 16.47 9.10 3.56 3.89 5.94 17.33 17.3 3.6. . 9.2 5.2
Thorium-230 6.86 ©3.29 1.78 9.11 0.87 5.22 4.61 9.1 0.9 4.5 2.7
Total Isotopes - 2.78 2.33 1.39 1.83 0.65 1.92 2.80 2.8 0.6 2.0 0.7
Estimated Decontamination Factors (DFs) Required _
Basis Goal (pCi/g) SLi1C SL2C SL3C BF1C BF3C. Max. ~ Min. Ave. St.D.
Uranium-238 50 0\.6 0.5 1.5 0.1 0.7 0.5
Total Uranium 100 0.6 0.6 1.9 0.1 0.7 | 0.6
Thorium-230 5. | fap 1 873 & (939 156 4 a3oe 1 a9 192.2 2.6 59.3 | 69.3
15 64 .1 0.9 19.8 231
Radium-226 5 24 4o b oaan | 04 |1 b 40 7.1 0.4 25 | 2.1
15 2.4 0.1 0.8 0.7
Note: Sh.ading indicates activity levels exceeding the cleanup criteria (i.e. - required DF > 1).
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Figure 20.
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are based on the measurements from the discrete samples that were blended into the
composite. These values are used in the last two sections of the table for comparison
to the a/B measurements and the cleanup criteria.

Pertinent observations about the composite data are as follows:

» The next to last section of Table 8 shows the comparison of the gross a/f
measurements to various isotopic measures. Due to the highly variable nature
of these ratios, there is essentially no correlation that can be made between the
two measurements.

> Similar to the isotopic analyses, some activity was removed from the soils by
the DI water wash solution during the wet sieving process. The removals were
typically less than 2% of the total activity, although 7% of the beta and 4% of
the total activity ended up in the filtrate for sample LV1C. Beta removal
percentages were generally higher than those for the alpha activity.

> The last section of Table 8 presents the required decontamination factors (DFs)
for the composite samples, based on the estimated isotopic concentrations and
the cleanup goals. Observations are as foliows:

- Uranium -- Only SL3C and BF3C exceed the cleanup goals, and these
two materials would only require minimal treatment to achieve the
required DF of 1.5-2. This information is consistent with the data shown
on Figures 12 and 13, as the discrete samples that exceeded the cleanup
goals are included in these two composites: SL3C contains samples
SL303 and SL 304, and BF3C contains HR301.

- 239Th -- Concentrations significantly in excess of the cleanup goals are
noted for all of the composites, consistent with the previous data shown
in Figures 14 and 15. The average DFs required are 60 and 20 to
achieve the cleanup goals of % pCi/g and 15 pCi/g, respectively.
Individual composite DFs exceed 100 in two instances (SL3C and BF3C).

- 22°Ra - Minimal to moderate treatment will be required to achieve the
cleanup criteria for Radium. Five of the 7 composites already meet the
15 pCi/g goal. This is consistent with the Figure 16 data, where 12 of
the 15 samples were shown as passing this criteria. The toughest
composite to treat is SL2C (DF 7.1 or 2.4), as it contains sample
SL204, which had the highest measured activity of 49 pCi/g.

I RUST - CTC 851150 January 16, 1995
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»  The particle size distribution data for the composite materials was comparable
to that obtained in the analysis of the discrete samples, although some variation
in the fraction percentages was noted.

3.2.3 Conclusions

» The composite testing confirmed the particle size distribution data from the
discrete sample analyses. The percentage of material larger than 150 ym is
less than 20%, and the percentage of fines (<38 ym) is between 55-80%.

» The gross a/f measurements do not correlate very well with the estimated
isotopic measurements. However, the a/f analyses can still be used as a
screening tool to determine the relative success of the chemical extraction tests
with respect to the DF. Isotopic analyses would be conducted on those tests
which had very high DFs.

> The data shows that composites BF1C and LV1C should be the easiest
materials to treat successfully, as they only require DFs of 1-3 to meet the
cleanup goals for 2*°Th. They already meet the goals for U and Ra.

> Composites SL1C and LV3C require minimal to moderate treatment to meet all
of the cleanup criteria. Both already pass for Uranium, and require DFs up to
4 to meet the Ra goal of 5 pCi/g. DFs of 15 and 5 would be required to meet
the Thorium cleanup goals of 5 and 15 pCi/g, respectively.

»  The remaining composites, SL2C, SL3C, and BF3C, will all require significant
treatment to meet the cleanup criteria. The required DFs for Uranium and
Radium are very manageable. The removal of Thorium, however, will be much
more difficult, as DFs up to 60 will be required to even meet the 15 pCi/g
criteria.

3.3 Extractability Testing

As described in Section 2, a limited number of physical and chemical treatment tests
have been conducted on some {(samples SL3C and BF1C) of the composite materials
as part of the characterization strategy. The purpose of these tests was tn assess tho
relative extractability of the radiunuclldes trom the St. Louis site soils, either by
attrition scrubbing or through the application of specific selective chemical
extractants. ‘

RUST - CTC 851150 January 16, 1995
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3.3.1 Attrition Scrubbing

A nominal 60% (w/w) solids slurry was agitated in the cell for 30 minutes at ambient
temperature. The treated samples were wet sieved into the three size fractions, with
each one analyzed for gross a/f radioactivity and moisture content. The wash/rinse
water was analyzed for gross a/B. As illustrated in Figures 21 - 24, the percent of
total activity removed, based on gross a/g results, ranged from 1.2% - 9.7%. These
results demonstrate clearly that the contaminants are not readily solubilized by water
alone, nor are they easily abraded away.

3.3.2 Chemical Extraction

As discussed in Section 2, chemical extraction tests conducted as part of the
characterization phase evaluated four (4) specific chemical extraction solutions. The
extraction solutions selected were known, based on previous corporate experience
and/or literature precedent, to be effective for the removal of the specific radionuclide
contaminants found in the St. Louis Site soils, /.e., U, Th and Ra. These extraction
solutions employed chelating ligands (EDTA and TIRON®) and/or complexing ligands
(e.g., carbonate, CO,%) to selectively enhance the dissolution of the radionuclides.
In addition, the reducing agent sodium dithionite (Na,S,0,) was evaluated for its
ability to augment the ligand-promoted dissolution.

The specific extractants examined were as follows:
1. 0.1M EDTA + 0.5M CO,* (as NaHCO,), pH = 9.0
2. 0.1M TIRON® + 0.5M CO,* (as NaHCO,), pH = 9.0
3. 0.1M EDTA + 0.5M CO,* (as NaHCO;) + 0.1M S,0,%, pH = 9.0

4. 0.1MTIRON® + 0.5M CO,* (as NaHCO,) + 0.1M S,0,%, pH = 9.0

Figures 21 - 24 illustrate the percent of total activity removed, based on gross a/f
results, for each of the extractants. The EDTA/carbonate extractant, without added
sodium dithionite, is unquestionably the most effective of the four solutions, with
removals ranging from 87% - 99.5% of total activity. The TIRON®/carbonate
extractant is much less effective, with removals ranging from 35% - 56% of total
activity. Since all of the isotopic analytical results are not yet available, it is not
possible to evaluate the selectivity of either chelating agent.
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Inclusion of sodium dithionite in the EDTA/carbonate extraction solution diminishes
significantly the removal efficiency, for both composite samples. Inclusion of
dithionite in the TIRON®/carbonate extractant increases removal efficiency for sample
SL3C, between 10% - 20%, while for sample BF1C the removal efficiencies are
diminished by approximately 5%. Clearly, the results obtained by inclusion of
dithionite are conflicting; only for one sample (SL3C) did dithionite increase removal,
and only when TIRON® was employed as the chelant. This result may imply that a
portion of the uranium is present as hexavalent [U(VI)] species, which are reported®
to be mare readily solubilized by TIRON® after re-speciation to U(IV). In contrast,
dithionite suppressed radionuclide removal from both samples when EDTA was the
chelant, as well as for sample BF1C when TIRON® was used. Since the primary
consequence of dithionite addition is to induce reductive dissolution of surficial metal
oxide coatings, the resultant dissolved solids (Mn, Fe, Mg and Ca solids) burden, and
the corresponding competition for EDTA, may outweigh any incremental dissolution
of the target contaminants.

Isotopic analytical results, obtained on the filtercake and extraction fluid resulting from
the EDTA/carbonate (w/o dithionite) extractant, are illustrated in Figures 25 - 32.
Although isotopic radioanalytical data is incomplete, the results available indicate that -
(i) both 2%8U and total uranium clean-up goals can be readily accomplished, (ii) 2°Th
removal ranges from approximately 88% - 98.4%, but requires further optimization
to attain the clean-up goals, and (iii) 2*°Ra removal ranges from approximately 23% -
67 %, and will also require further optimization to realize the clean-up goals.

3.3.3 Conclusions

Based on the results obtained through characterization, the St. Louis site soils include
a very high percentage of fine soil particles, e.g., silt and clay particles. The samples
characterized average approximately 68% (w/w) < 38 ym in size. In addition, the
radionuclide distribution is highly variable, with significant concentrations measured
in all soil fractions. Consequently, classical soil washing, /.e., separation based on
particle size alone, shows little or no potential for volume reduction of contaminated
soils at the St. Louis site. Itis recommended that no further testing of size separation
processes be pursued.

No results have been obtained to date on density separation techniques. Since a
primary source of thorium in nature is monazite,” with a particle density
approximately twice that of "average" soil particles, density separation may offer

%  Monazite = A complex phosphate containing thorium, cerium and other lanthanides.
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potential benefits, depending on the form and ease of solubilization of the thorium
contaminant(s). Limited further testing is recommended in this area.

Chemical extraction testing, conducted as part of the characterization phase, appears
very promising with removals of up to 99.5% (based on gross a/B) noted after only
a single-stage washing process. The limited isotopic radioanalytical results available
indicate that (i) both #*®U and total uranium clean-up goals can be readily
accomplished, (ii) #*°Th removal ranges from approximately 88% - 98.4%, but
requires further optimization to attain the clean-up goals, and (iii) ®Ra removal ranges
from approximately 33% - 67%, and will also require further optimization to realize
the clean-up goals.

Both carbonate and a chelant appear to be necessary components of the selective
chemical extraction solution. Sodium dithionite (a reducing agent) appears to provide
a marginal benefit in some cases, presumably through reductively-enhanced
dissolution of surficial hydrated metal oxide coatings. Further testing is strongly
indicated and recommended in this area, including the screening of other chelants and
the optimization of the identified extraction solution and process parameters, e.g.,
additive concentrations, solids loading, contact time and temperature, number of
extraction stages, etc.

Because a chelant-assisted carbonate leaching solution shows the greatest promise
thus far, the downstream treatment processes will play a significant role in the overall
economics of the soil decontamination process. Those processes which will require
investigation include (i) effective dewatering of the extraction slurry and washing of
the filtercake, (ii) rejuvenation of the extraction solution with recovery and recycle of
the extraction reagents, and (iii) concentration/minimization of the radionuclide
residual stream.

4.0 SUMMARY / RECOMMENDATIONS

The characterization work described in the previous sections has provided significant
insight into the nature of the St. Louis FUSRAP site soils and their contaminants. The
analyses have shown that the soil is very fine, with an average of 65% to 70%
consisting of particles that are less than 38 microns in diametcr. The radlochemical
analyscs showed that the distribution of the target radionuclides - Uranium, Thorium,
and Radium - within the soil fractions is highly variable. The primary contaminant of
concern, with respect to being able to achieve the cleanup criteria, is Thorium, and
specifically the 2*°Th isotope. In some cases, the estimated decontamination factors
(DFs) exceed 100 for the Thorium removal. The removal of Uranium and Radium are

RUST - CTC 851150 ‘ January 16, 1995
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judged to be readily achievable, as the DFs for these radionuclides are estimated to
be 7 or less.

The soil and contaminant characteristics described above essentially preclude the use
of "classical"” soil washing techniques, such-as attrition scrubbing and size separation,
as potential treatment processes. Therefore, the successful treatment of these soils
to meet the defined cleanup goals will rely on chemical extraction of the radionuclides.
The data from the preliminary extraction (characterization) tests demonstrates that the
radionuclides can he removed from the soils by a variety of extraction solutions. The
question then becomes one of which is the best solution with respect to extraction
performance, recoverability, and cost. Each of these elements plays a key role in the
overall assessment of the feasibility of applying soil washing/extraction technology to
the remediation of the St. Louis FUSRAP site.

Rust-CTC is confident that a workable and cost-effective solution can be found for the
removal of the radionuclides from the St. Louis soils. Our work on the INEL Pit 9
project has provided tremendous experience and insight on the application of chemical
extraction processes. Further testing, as defined in the Work Plan, is required to
demonstrate whether the cleanup criteria can be achieved, and to allow an accurate
assessment of the process economics to be made. A number of processes

‘ downstream from the actual extraction step, such as dewatering, solution
recovery/recycle, waste minimization, etc., will play a key role in the overall
economics. These ancillary processes can only be evaluated after the extraction
solution is optimized/finalized. Rust-CTC recommends that the treatability study be
allowed to continue as shown in the Work Plan.

RUST - CTC 851150 January 16, 1995
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Summary Tables - Particle Size Distribution

Table A-1. SLAPS Activity Group #1 (SL1C) -- Particie Size Distribution Summary

Table A-2. SLAPS Activity Group #2 (SL2C) -- Particle Size Distribution Summary
Table A-3. SLAPS Activity Group #3 (SL3C) -- Particie Size Distribution Summary

‘Table A-4. Bail Fields (BF)/Haul Roads (HR)/SLAPS Ditches (SD) Activity Group #1 (BF1C) --
Particle Size Distribution Summary

Table A-5. Ball Fields (BF)/Haul Roads (HR)/SLAPS Ditches (SD) Activity Group #3 (BF3C) --
Particle Size Distribution Summary
Table A-6. Latty Vicinity Properties (LV)/HISS (HS) Activity Group #1 (LVI1C) -- "Particle Size
Distribution Summary
. Table A-7. Latty Vicinity Properties (LV) Activity Group #3 (LV3C) -- Particle Size Distribution

Summary
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Table A-1. SLAPS Activity Group #1 (SL1C) -- Particle Size Distribution Data

SAMPLE # SL101 SL102 SL103 SL104 SL1C Averages
Dry Wt, Parcent | Cumulative Dry Wt. Percent | Cumulative § Dry Wt. Percent { Cumulative | Dry Wt Percent | Cumulative Percent Estimated | Cumulative
Screen/Filter Retained | of Total | % Passing | Retained | of Total % Passing | Retained | of Total | % Passing | Retained | of Total | % Passing of Total Composite | % Passing
Size (microns) \grams) (%) %) fgrams) (%) (%) {grams) (%) (%) (grams) (%) (%) (%) Percent (%) (%)
6300 1.7 0.6 99.4 1.8 0.7 99.3 3.0 1.1 98.9 8.1 29 97.t 1.3 98.7
2000 25 0.8 98.6 3 1.2 98.2 2.8 1.1 97.8 9.7 3.4 93.7 1.6 971
500 4.1 1.4 97.2 8.9 33 94.8 2.7 t.0 96.7 . 43 1.5 921 1.8 95.2
150 2.4 0.8 96.4 10.0 3.8 911 14 0.5 96.2 2.7 1.0 91.2 1.5 6.3 93.7
75 1.9 0.6 95.8 4.5 1.7 89.4 0.7 0.3 959 1.5 05 906 0.8 929
38 87.0 '28.9 66.9 80.1 30.1 59.3 87.4 33.4 625 61.9 220 68.6 28.6 29.4 64.3
0.7 201.2 66.9 0.0 158.0 593 -0.0 163.4 62.5 0.0 193.0 68.6 -0.0 64.3 64.3 0.0
Total 360.8 100.0 266.4 100.0 261.4 100.0 281.2 100.0 100.0 100.0
Raw Soil
- Weight used (grams) 333.9 302.8 305.7 3243
- Moisture (%) 9.9 12.0 12.0 145 13.3 12.0
- Dry solids {grams) 300.8 266.5 266.5 261.4 281.2 285.4
Retained/raw solids (%) 100.0 100.0 100.0 100.0 100.0 98.5
Fiftrate quantity {mi) 4,415 3.220 4,040 3.780
% H20 analysis by: TDAD TD&D Analytical TDAD TD&D Analytical
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Table A-2. SLAPS Activity Group #2 {SL2C) -- Particle Size Distribution Summary
SAMPLE # SL201 SL202 SL203 SL204 SL2C Averages
Ors W1 Percent | Cumulative | Dry Wi, Percent | Cumutative | Ory Wt. Percent | Cumutative { Ory Wt Percent | Cumulative Percent Estimated | Cumulative
Screen/Filter Retained | of Total | % Passing | Retained | of Total % Passing | Retained | of Total % Passing | Retained | of Total % Passing of Total Cornposite | % Passing
Size {microns) iﬁrams) (%) (%) {grams) (%) (%) {grams) (%) (%) {grams) (%) %) (%) Percent (%) (%)
6300 2.1 08 99.2 6.9 2.6 97.4 19.5 7.6 92.4 6.6 2.3 97.7 3.3 96.7
2000 1.8 0.7 98.5 4.1 1.6 95.8 19.5 7.6 84.8 7.6 2.7 950 3 93.%
500 30 11 97.4 6.0 23 936 12.2 48 80.0 6.7 2.4 92.6 2.6 90.9
150 1.1 0.4 97.0 4.4 1.7 91.9 13.6 5.3 74.7 4.‘;) 1.7 90.9 2.3 1.4 88.6
75 2.1 0.8 96.2 2.2 0.8 91.1 5.6 2.2 726 25 09 90.0 1.2 87.4
38 65.0 246 FAR:] 53.2 20.2 70.9 446 17.4 55.2 66.8 23.6 66.4 21.4 226 66.0
0.7 183.1 71.6 0.0 187.2 70.9 0.0 1416 55.2 0.0 187.8 66.4 0.0 66.0 66.0 0.0
Total 264.2 100.0 264.0 100.0 256.6 100.0 282.9 100.0 100.0 100.0
Raw Soil
- Weight used (grams) 307.6 3104 318.8 3110
- Moisture (%] 14.1 149 19.4 19.9 9.0 9.6
- Dry solids {grams) 264.2 264.2 257.0 255.4 283.0 281.1
Retained/raw sohds (%) 100.0 99.9 99.9 100.5 100.0 100.6
Filtrate recovered (ml) 3,290 3,970 3,240 2,718
% H2D analysis by: TO&0D TO&D T0&0 Analytical TO&0D Analytical
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SLAPS Activity Group #3 (SL3C)-- Particle Size Distribution Summary

Table A-3.
SAMPLE # SL301 SL302 SL303 SL304 SL3C Averages
Ory Wt. ‘Percem Cumulative Dry wi. Percent | Cumulative | Ory Wi Percemt | Cumulative | Ory Wt Percent | Cumulative Percent Estimated | Cumulative
Screen/Filter Retained | of Total | % Passing { Retained { of Total % Passing | Retained | of Total % Passing | Retained | of Total % Pascing of Total Composite % Passing
Size (microns) (grams) {%) {%) {grams) (%) (%) (grams) (%) (%) (grams) (%) (%) 1%) Percent (%! (%i.
6300 00 0.0 100.0 0.6 0.2 998 3.7 14 98.6 10 0.4 99.6 05 995
2000 1.5 0.6 99.4 .2.4 0.9 98.9 5.7 2.1 96.5 1.6 0.6 99.0 ’ 1.0 98.5
500 2.6 1.0 98.4 a.t 1.2 97.7 5.6 2.1 945 3.3 1.2 97.8 "l,d 97.1%
150 3.3 1.3 87.2 24 0.9 96.8 5.4 2.0 ; 92.% 5.0 1.9 95.9 1.5 4.4 - 95.6
75 2.2 0.8 96.3 2.2 08 96.0 29 1.1 -91 .4 25 0.9 95.0 09 94.7
38 49.4 189 77.4 54.2 20.2 75.€ 50.2 18.5 729 39.2 14.7 80.2 18.1 18.0 76.6
0.7 201.8 77.4 0.0 202.9 75.8 "00 197.5 729 0.0 213.3 80.2 0.0 76.6 76.6 0.0
Total 260.8 100.0 267.8 100.0 . 271.0 100.0 265.9 100.0 100.0 100.0
Raw SoW
- Weight used (grams} 3138 307.6 309.6 316.3
- Moisture (%) 16.9 129 125 12.0 15.9 16.8
- Ory solids (grams} 260.8 267.9 270.9 2726 266.0 263.2
Retained/raw solids (%) 1000 100.0 100.0 99.4 100.0 101.0
Filtrate recovered (ml) 1.740 1.800 2,300 2,050
% H20 analysis by: TD&D TD&O ToOAD Analytical TD&D Analytical
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Table A-4. Ball Fields (BF), Haul Roads (HR), and SLAPS Ditches (SD) Activity Group #1 (BF1C) -- Particle Size Distribution Summary

SAMPLE # BF101 BF102 HR101 HR102 SD101 BF1C Averages
Dry Wt Percent | Cumulative § Dry Wi Percent | Cumuative § Dry Wt. Percent | Cumulative | Dry Wt. Percent | Cumulative | Dry Wt. Percent | Cumulative Percent Estimated | Cumulative
Screen/Filter Retained { of Totat % Passing | Retained | of Total % Passing | Retained | of Total | % Passing | Retained | of Total | % Passing | Retained | of Total % Passing of Totat Composite | % Passing
Size tmicrons) igrams) (%) (%) {grams) (%) (%) {grams) (%) (%) {grams) (%) (%) (grams) (%) (%) (%) Percent (%) (%)
6300 2.t 0.8 99.2 0.0 0.0 100.0 12.0 4.1 95.9 120 .3.9 96.1 0.0 .00 100.0 1.8 98.2
2000 0.0 0.0 99.2 1.4 0.5 99.5 10.7 3.7 92.2 36.8 AR -] 84.3 19 0.8 99.2 3.4 94.9
500 0.6 0.2 99.0 .02 0.2 99.3 19.6 6.8 85.4 37.0 1.9 72.3 23 0.9 98.3 4.0 90.9
150 [oX:] 0.3 98.7 1.5 0.5 98.8 38.6 13.3 721 40.2 13.0 $9.3 1.3 05 . 978 5.5 147 85.3
75 1.6 0.6 98.1 1.5 0.5 ©8.2 15.8 5.4 66:7 11.6 3.7 55.6 1.3 0.5 97.2 2.2 . 83.2
38 84.0 30.2 67.9 84.0 29.1 69.1 89.7 30.9 35.7 57.1 18.4 37.2 56.8 2'3.0 743 26.3 28.5 56.8
a.7 188.7 67.9 | 0.0 199.7 69.1 0.0 103.7 35.7 0.0 115.2 37.2 -0.0 183.6 743 0.0 56.8 56.8 0.0
Tetal 2779 100.0 288.8 100.0 290.1 100.0 309.9 100.0 247.2 100.0 100.0 100.0
Raw Soil
- Weight used (grams) 3103 3270 311.9 333.2 313.0
- Moisture %) 10.4 1m.2 23.8 3.6 7.0 6.9 210 21.2
- Dry solids (grams) 2779 288.8 249.2 300.7 309.9 310.2 247.3 246.6
Retained/raw solids (%! 100.0 100.0 116.9 96.5 100.0 99.9 100.0 100.2
Filtrate quantity (ml) 2,720 1,980 2,070 3,780 2.060
% H20 analysis by: TO&D TD&D Analytical TO&D TO&0D Analytical TO&D Analytical
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Table A-5. Ball Fields (BF), Haul Roads (HR), and SLAPS Ditches (SD) Activity Group #3 (BF3C) -- Particle Size Distribution Summary

SAMPLE # BF301 BF302 HR301 HR302 SD301 BF3C Averages l
Dvy Wt. Percent | Cumulative § Dry Wi, Percent Cumulative | Ory Wi Percent | Cumulative | Ory Wt. Percent | Cunulative | Dry Wi, Percent | Cumulative Percent Estimated | Cumulative
Screen/Filter Retgined | of Total % Passing | Retained | of Total % Passing § Retained | of Total % Passing | fletained | of Total % Passing | Retained | of Total % Passing of Total Composite | % Passing
Size (microns) {grams) (%) (%) igrams} (%) (%) {grams) (%) %) 1grams) (%) (%) (grams) (%) (%) (%) Percent {%) (%)
6300 0.3 0.1 99.9 1.4 0.7 99.3 3.4 1.5 985 0.0 0.0 100.0 0.0 0.0 100.0 0.5 99.5
2000 20 0.7 99.2 48 2.2 ‘971 1.3 0.6 879 1.2 0.5 99.5 1.4 0.6 99.4 0.9 98.6
500 2.2 0.8 98.4 8.0 3.7 93.4 7.9 35 94.4 6.2 2.6 96.9 38 1.6 97.8 2.4 96.2
150 21 0.7 97.7 129 6.0 87.3 4.6 .20 92.4 8.1 3.4 93.6 3.0 1.2 86.6 2.7 6.5 93.5
75 1.3 05 97.2 12.6 5.9 81.4 3.4 1.5 90.8 5.4 2.2 91.3 2.9 1.2 95.4 2.3 91.2
38 836 29.8 67.4 39.9 18.6 62.8 37.5 16.6 74.3 64.0 26.5 64.8 50.9 21.2 74.2 225 - 248 68.7
0.7 189.4 67.4 -0.0 134.4 62.8 0.0 168.0 74.3 -0.0 156.6 64.8 -0.0 178.1 74.2 0.0 €8.7 68.7 -0.0
Total 280.9 100.0 ‘2140 100.0 226.1 100.0 241.5 100.0 240.1 100.0 100.0 100.0
Raw Soil
- Weight used (grams} 319.8 3263 309.3 307.4 3145
- Moisture (%) 12.2 34.2 35.1 26.9 26.4 21.4 23.7 229
- Ory solids (grams) 280.9 2140 219 226.1 2276 2416 240.1 2425
Retained/raw solids (%) 100.0 100.0 101.4 ! 100.0 99.4 100.0 { . 100.0 99.0
Filtrate recovered (mi} 1,600 2,550 1,950 1.850_ 2,240
% H20 analysis by: TOo&0 TO04D Analytica’ To&0 Analytical TD&O TO&0 Analytical
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Table A-6. Latty Vicinity Properties (LV) and HISS (HS) Activity Group #1 (LV1C) -- Particle Size Distribution Summary

SAMPLE # LV101 Lv103 HS101 HS102 LV1C Averages
Dy Wl. Percent | Cumulative | Dry Wi, Percent | Cumulative ] Dry Wt. Percent Cumutative § Dry Wt. Percent | Cumulative Percent Estimated | Cumulative
Screen/Filter Retained | of Tota! 9% Passing | Retained | of Total % Passing | Retained of Total % Passing | Retained | of Total % Passing of Total Composite | % Passing
Size (microns) (grams) (%) (%) (grams) (%) %) {grams}) %) (%) {grams) {%) (%) %) Percent {%) (%)
6300 10.2 3.8 96.2 31.2 10.0 900 3.9 1.4 98.6 19 0.7 99.3 40 , 96.0
2000 8.8 33 929 346 Tt 78.9 7.9 2.8 95.8 1.2 0.4 98.9 4.4 91.6
500 7.0 2.6 90.3 26.5 8.5 70.4 49 1.7 94.% 20 0.7 98.1 3.4 88.2
150 2.4 0.9 89.4 118 a8 66.7 3.7 1.3 928 20 0.7 97.4 1.7 13.4 86.6
75 1.8 0.7 88.7 4.1 1.3 65.4 1.9 0.7 92.2 2.0 0.7 96.6 0.8 85.7
33 43.4 16.2 72.4 39.7 12.7 52.6 71.0 25.0 67.2 51.1 18.9 777 18.2 19.1 67.5
0.7 193.5 72.4 0.0 164.4 52.6 0.0 "190.8 67.2 0.0 210.0 77.7 -0.0 67.5 67.5 0.0
Total ’ 267.4 100.0 3123 100.0 284.1 100.0 270.2 100.0 100.0 100.0
Raw Soil
- Weight used (grams) 326.0 3621 3316 316.3
- Moisture (%) 18.1 13.7 139 4.3 13.9 14.6
- Dry solids (grams) 267.0 3125 311.8 2B4.% 285.4 270.2
Retained/raw solids (%) 100.0 99.9 100.2 100.0 ‘ 98.5 100.0
Filtrate quantity (mi) 2,175 2.650 2,260 2,435
% H20 analysis by: TD&D TD&AD Analytical TD&D Analytical TD&D

AN T



Table A-7. Latty Vicinity Properties (LV) Activity Group #3 (LV3C) -- Particle Size Distribution Summary

SAMPLE # LV301 LV302 BF3C Averages |
Ory Wi, Parcent { Cumulative J Dry Wi Percent | Cumulative | Percent Estimated | Cumulative
Screen/Filter Retained | of Total % Passinb Retained § of Total % Passing of Total {| Composile % Passing
Size {imicrons) (grams) 1%} {%) {grams) (%) %) %) Percent (%) (%)
6300 0.0 0.0 100.0 1.2 0.5 99.5 0.2 99.8
2000 0.5 0.2 99.8 4.1 1.6 98.0 0.9 98.9
500 0.7 0.3 99.5 7.4 2.9 95.1 1.6 97.3
150 1.0 0.4 99.1 124 4.8 90.3 2.6 5.3 94.7
75 1.4 0.6 98.5 2.7 1.0 89.3 0.8 93.9
38 63.7 26.0 728 73.4 28.4 60.9 22.2 28.0 66.7
0.7 177.8 725 0.0 157.6 60.9 0.0 66.7 66.7 -0.0
Total 245.1 100.0 258.8 100.0 100.0 100.0
Raw Soil
- Weight used {grams} 307.0 306.0
- Moisture (%) 20.2 15.4 13.8
- Ory solids {grams) 245.0 258.8 263.6
Retained/raw solids (%) 100.0 100.0 98.2
Filtrate recovered {ml) 2,375 2,250
% H20 analysis by: TO&D TD&D Analytical
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SLAPS Activity Group #3 (SL3C) -- Radioisotope Data Summary ,

Ball Fields (BF)/Haul Roads (HR)/SLAPS Ditches (SD) Activity Group #1 (BF1C) --
Radioisotope Data Summary
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Note: Raw data tables for each of the 15 samples are included after Table B-7.
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Table B-1. SLAPS Activity Group #1 (SL1C) -- Radioisotope Data Summary

SL102 SL104 Averages
FARAMETER Uni:s | Solids Fractions (microns) . Solids Fractions (microns) Solids Fractions (microns)
>150 | 38-150 <38 Filtrate| Total >150 38-150 <38 Filtrate| Total >150 | 38-150 <38 Filtrate| Total
Particle Size Dist. (fraction %) % 8.9 31.8 59.3 100.0 8.8 22.5 68.6 100.0 6.3 29.4 64.3 100.0
Radionucliue Data
- Uranium:
U-234 - concentration nCily 153.9 181 35.2 0.3 44.0 7.3 5.3 17.2 0.0 14.1 80.6 11.7 26.2 0.2 29.1
percent of total Yo 31.2 13.1 47.4 8.2 [ 100.0 4.5 8.5 83.6 3.4 [ 100.0 17.9 10.8 65.5 5.8 | 100.0
U-235 - cancentration pCily 7.8 1.0 1.8 0.0 2.3 0.4 0.3 0.8 0.0 0.7 4.1 0.6 1.3 0.0 1.5
- percent of iotal % 30.8 13.4 47.5 8.2 [ 100.0 5.1 103 80.8 3.7 [ 100.0 18.0 1.9 64.2 6.0 { 100.0
U-238 - concentratinn pCilg 157.0 18.6 36.5 0.3 45.3 7.4 5.4 18.2 0.0 14.9 £€2.2 12.0 27.4 0.2 301
- percent ol total %o 31.0 13.0 47.8 8.2 1 100.0 4.4 8.2 84.1 3.3 |100.0 17.7 10.6 65.9 5.8 | 100.0
Total U - concentration pCi/e 318.7 37.7 735 0.6 91.6 15.1 1.0 36.2 0.1 29.7 166.9 24.4 54.9 0.3 60.6
Thorium:
Th-228 concentraticn pCilg 0.3 0.1 0.1 0.0 0.1 0.2 0.4 0.1 0.0 0.2 0.2 0.3 0. 0.0 0.2
- percent ol total % 19.8 29.7 48.5 2.0 | 100.0 7.0 45.2 46.4 1.5 1100.0 13.4 37.4 475 1.7 | 100.0
Th-230 - concentration pCilg 78.2 41.3 49.7 0.0 49.7 30.1 229.3 51.8 0.0 90.0 54.2 135.3 50.8 0.0 69.9
- percent of total % 14.1 26.4 59.3 0.2 1100.0 3.0 57.4 39.5 0.1 | 100.0 8.5 41.9 49.4 0.2 [ 100.0
Th-232 - concentration pCilg 0. 0.0 0.1 0.0 0. 0.2 2 0.1 0.0 0.2 0.1 0.1 0.1 0.0 0.1
- percent of 1otal %o 9.8 3.3 86.4 0.6 | 100.0 10.6 31.8 56.7 0.9 | 100.0 10.2 17.5 71.6 0.7 | 100.0
- Radium:
Ra-226 - concentration pCilg 22.3 13.8 14.0 0.0 14.7 4.9 5.7 10.8 0.0 9.1 13.6 9.8 12.4 0.0 1.9
- percent of total % 135 29.9 56.5 0.0 | 100.0 4.7 141 81.2 0.0 | 100.0 9.1 22.0 68.9 0.0 | 100.0
Total Activity Ratio (TAR) Calculations
Method A: TAR = |U-238]/50 + 7.6 3.1 3.6 0.0 3.9 1.2 1.3 2.6 0.0 2.2 4.4 2.2 3.1 0.0 3.0
(IRa-226] #1Th-232)/5
- Method B: AR = |Th-2301/5 15.6 8.3 9.9 0.0 9.9 6.0 45.9 10.4 0.0 18.0 10.8 271 10.2 0.0 14.0
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Table B-2. SLAPS Activity Group #2 (SL2C) -- Radioisotope Data Summary

SL203 SL204 Averages
PARAMETER Units Solids Fractions {microns) Solids Fractions (microns) Solids Fractions (microns)
>150 | 38-150 <38 | Filtrate} Total >150 | 38-150 <38 | Filtrate| Total >150 | 38-150 <38 | Filtrate] Total
Particle Size Dist. (fractton %) % 25.3 19.6 55.2 100.0 9.1 245 66.4 100.0 11.4 22.6 . 66.0 100.0
Radionuclide Data
- Uraniuny:
U-234 - concentration pCing 3.2 10.4 41.2 0.6 26.0 135.5 15.0 25.8 0.1 34.0 69.4 12.7 33.5 0.1 30.0
- percent of total %o 3.1 7.8 87.4 1.7 1 100.0 36.3 10.8 50.3 2.6 | 100.0 19.7 9.3 68.9 2.1 | 100.0
U-235 concentration pCily 0.2 0.6 1.4 0.0 1.0 6.8 0.8 1.0 0.0 1.5 3.5 0.7 1.2 0.0 1.3
- percent of total % 4.8 11.6 81.4 2.2 1100.0 40.1 13.3 43.9 2.7 1 100.0 22.4 12,5 62.6 2.5 1 100.0
U 238 - concentration pCilg 3.2 10.8 30.8 0.0 20.3 137.2 14.3 22.0 0.1 315 70.2 125 26.4 01 25.9
- percent of total %o 40| 104 83.6 2.0 }100.0 39.8 11.2 46.4 ZA.7 100.0 21.9 10.8 65.0 2.3 11000
Total U - concentration pCilg 6.6 21.7 73.4 0.1 47.3 2795 30.1 48.8 0.2 | 67.0 143.0 25.9 61.1 0.1 57.2
Thorium:
Th 228 - concentraticn pCilg 0.1 0.6 0.1 0.0 0.2 0.6 0.2 0.3 0.0 0.3 - 03 0.4 0.2 0.0 0.3
- percent of total % 8.2 51.6 34.8 5.4 1100.0 16.0 14.7 65.8 3.5 | 100.0 121 33.2 50.3 4.4 1100.0
Th-230 - concentration pCilg 1.8 400.2 248.0 0.2 {218.0] 10431 462.7 219.0 0.1 | 354.7 522.4 431.5 233.5 0.1 | 286.4
- percent of total % 0.2 35.9 62.8 1.1 1100.0 26.8 32.0 41.0 0.2 | 100.0 13.5 33.9 51.9 0.7 1 100.0
Th-232 - concentration pCilg 0.1 9.7 0.2 0.0 2.1 1.9 0.9 0.5 0.0 0.8 1.0 53 0.4 0.0 1.4
- percent of total % 0.8 92.8 6.1 0.3 | 100.0 21.7 27.7 44 .4 6.1 { 100.0 1.3 60.3 25.3 3.2 {100.0
- Radiun:
Ra-226 - concentration pCilg 2.0 17.8 32.1 0.0 21.8 146.8 28.3 435 0.0 49.2 74.4 23.1 37.8 0.0 355
- percent of total % 2.3 16.0 81.4 0.3 1 100.0 27.2 14.1 58.7 0.0 | 100:0 14.8 15.1 70.0 0.2 | 100.0
Total Activity Ratio {TAR) Calculations
- Method A: TAR = |U-2381/50 + 0.5 5.7 7 0.0 5.2 32.5 6.1 9.2 0.0 10.6 16.5 5.9 8.2 0.0 7.9
{IRa-2261+|Th-2321)/5
- Method B: TAR = |Th-230|/5 0.4 80.0 49.6 00| 43.6 208.6 92.5 43.8 0.0 | 70.9 1045 86.3 46.7 0.0| 57.3
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Table B-3. SLAPS Activity Group #3 (SL3C) -- Radioisotope Data Summary

SL303 SL304 Averages *
PARAMETER Unts Solids Fractions (microns) Solids Fractions (microns) Solids Fractions (microns)
>150 | 38-150 <38 | Filtrate} Total >150 | 38-150 <38 | Filtrate| Total >150 | 38-150 <38 | Filtrate| Total
Particle Size Dist. (traction %) % 7.5 19.6 729 100.0 4.1 15.7 80.2 100.0 4.4 19.0 76.6 100.0
Radionuclide Data
- Uranium:
U-234 - concentration pCi.g 59.7 21.0 58.2 0.1 51.9 173.9 27.9 187.0 0.0 161.7 116.8 24.4 122.6 0.1 1106.8
- percent of total % 8.6 7.9 81.7 1.8 { 100.0 4.4 2.7 92.8 0.1 100.0 6.5 5.3 87.2 0.9 1100.0
U-235 - concentration nCig 2.8 1.0 3.0 0.0 2.6 9.2 1.5 6.1 0.0 5.5 6.0 1.2 4.5 0.0 4.1
- percent of total % 8.0 7.5 82.9 1.5 1100.0 6.8 4.2 88.8 0.1 100.0 7.4 5.9 85.9 0.8 1 100.0
U-238 - concentration pCi/y 58.2 21.0 59.8 0.1 53.0 1741 27.5 112.0 0.0 101.4 116.1 24.2 85.9 0.1 77.2
- percent of total % 8.3 7.8 82.2 1.8 {100.0 7.0 4.2 88.6 0.1 100.0 7.6 6.0 85.4 1.0 1100.0
Total U - concentration pCil/g 120.7 42.9 121.0 0.2 1107.6 357.1 56.8 305.1 0.0 268.6 238.9 49.9 213.0 0.1 ]188.1
- Thorium:
Th-228 - concentration pCilg 0.4 0.2 0.3 0.0 0.3 1.8 0.2 0.2 0.0 0.2 1.1 0.2 0.3 0.0 0.3
- percent of total % 8.8 14.2 75.7 1.2 [ 100.0 311 9.8 56.3 2.8 100.0 20.0 12.0 66.0 2.0 1 100.0
Th-230 - concentration “ pCilg } 1388.7 935.4 554.0 0.1 1692.2 | 7224.0 580.3 | 1050.0 0.1 | 1230.3 | 4306.3 757.9 802.0 0.1 [961.2
- percent of total % 15.1 26.5 58.3 0.1 1100.0 240 | 7.4 68.5 0.1 100.0 19.6 16.9 63.4 0.1 1 100.0
Th-232 - concentration pCilg 1.1 0.5 0.4 0.0 0.5 6.3 0.7 1.0 0.0 1.2 3.7 0.6 O.7A 0.0 0.8
- percent of total % 17.0 21.5 61.4 0.1 {100.0 22.5 8.9 68.4 0.2 | 100.0 19.7 15.2 64.9 0.2 | 100.0
- Radiun: )
Ra-226 - concentration pCi/g 16.3 71 1.7 0.0 3.9 36.5 5.9 9.4 0.0 10.0 26.4 6.5 5.5 0.0 6.9
- percent of total % 31.7 35.8 31.9 0.6 1 100.0 15.0 9.2 75.4 0.5 100.0 23.3 22.5 53.6 0.5 | 100.0
Total Activity Ratio (TAR) Calcttlations
- Method A: TAR = |U-228)/50 + 4.6 1.9 1.6 0.0 1.9 12.0 1.9 4.3 0.0 4.3 8.3 1.9 3.0 0.0 3.1
(IRa-2261+ |Th-2321)/S
- Method B: TAR = [Th-2301/S 277.7.1 1871 110.8 0.0 | 138.4 | 14448 116.1 210.0 0.0 246.1 861.3 151.6 160.4 0.0 | 192.2
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Table B-4. Ball Fields (BF), Haul Roads (HR), and SLAPS Ditches (SD) Activity Group #1 (BF1C) -- Radioisotope Data Summary

BF102 HR102 SD102 Averages
PARAMETER Units | Sol. Fractions (microns) | Fil- Scl. Fractions (microns) | Fil- | Sol. Fractions {microns) | Fil- Sol. Fractions (microns) | Fil-
>150]38-150f <38 | trate| Total | >150(38-150{ <38 | trate| Total | >150|38-150] <38 | trate| Total § >150(38-150| <38 [ trate{ Total
Particle Size Dist. % 1.2 29.6 69.1 100.0 40.7 22.2 37.2 100.0 2.2 235 743 100.0 14.7 28.5 56.8 100.0
Radionuclide Data
- Uranium:
U-234 . conc. pCilg 5.1 0.2 06| 0.0 0.5 15.8 34.6 81.9| 0.1 45.4 9.4 1.0 18| 0.0 1.8 10.1 11.9 28.1 0.0 15.9
- % total % 12.2 10.3 76.6 | 0.9 { 100.0 14.1 16.9 67.0{ 2.1 1100.0 11.6 128 | 735 ] 2.1 |100.0 12.6 13.3 72.4 | 1.7 {100.0
U.235 - conc. pCilg 1.9 0.0 011 00 0.1 08 1.9 374100 2.2 0.3 0.1 003§ 0.0 0.1 1.0 071} .13} 00 0.8
- % total % 29.2 1.7 57.6 { 1.5]100.0 18.3 19.2 63.3 | 2.2 {100.0 10.2 | 23.8 59.9 | 6.1 ]100.0 18.2 18.2 60.3 | 3.3 ]1100.0
U-238 - conc. pCilg 2.5 0.2 04| 00 0.4 15.8 36.4 85.6 1 0.1 47.3 7.4 0.8 1.3 0.0 1.4 8.6 12.5 281 0.0 16.3
< % total % 7.6 17.2 749 | 0.3 }100.0 13.6 171 67.3}1 2.0 }100.0 12.2 13.1 720 | 2.7 | 100.0 1. 15.8 71.4 1 1.7 | 100.0
Total U - conc. pCilg 9.5 0.5 1.1 ] 00 1.0 32.4 729 |171.2| 0.2 | 948 17.1 1.8 3.1 | 0.0 3.2 19.7 25.1 58.5 | 0.1 33.1
Thorium:
Th-228 - conc. pCilg 9.2 2.4 0.2 | 0.0 0.4 0.3 0.2 0.7 0.0 0.4 2.1 0.3 0.1 | 0.0 0.2 3.8 0.3 03] 0.0 0.3
- % tetal %o 31.9 309 368 | 0.4 | 100.0 25.6 11.8 61.8| 08 ]|100.0 218} 318 ] 455 | 0.8 |100.0 26.5 249 48.0 | 0.6 11000
Th-230 - conc. pCilg 1310.9 0.4 05| 0.0 4.3 39.2 41.5 8.2 0.1 29.0 13.8 3.3 5.7 | 0.0 5411213 15.1 48] 0.0 12.9
- % total % 89.4 27 7.7 1 0.2 |100.0 55.0 31.8 10.5( 2.7 {100.0 5.7 146 79.2 | 0.4 [100.0 50.0 16.4 3251 1.1 1100.0
Th-232 - conc. pCilg 3.5 0.0 0.0 ' 0.0 0.1 0.1 0.0 0.1 0.0 0.1 0.4 0.1 0.2 | 0.0 0.2 1.4 0.1 O.i 0.0 0.1
- % total % 48.7 1€.2 348 1.3 |100.0 53.6 8.3 35,9} 2.3 {100.0 5.4 126 | 81.7 | 0.3 |100.0 35.9 12.0 50.8 1.3 { 100.0
- Radium:
Ra-226 - conc. pCilg 2.7 0.2 00| 0.0 0.1 1.4 13.2 501 0.0 5.4 6.3 041 041 00 0.5 3.5 4.6 1.8 0.0 2.0
- % total % 28.0 59.9 12.0 | 0.2 | 100.0 10.9 543 34.2 | 0.6 {100.0 25.7 155} 58.7{ 0.2 | 100.0 215 43.2 35.0 | 0.3 1000
Total Act. Ratio (TAR) Calcs.
- Meth. A: TAR = |U-238]/50 1.3 0.1 0.0} 0.0 0.1 0.6 3.4 271 0.0 2.0 1.5 0.1 0.21 0.0 0.2 1.1 1.2 1.0} 0.0 0.8
+ (IRa-226]+1Th-232))/5 ,
- Meth. B: TAR = ITh-2301/S{ 62.2 0.1 0.1 0.0 0.9 7.8 8.3 1.6 0.0 5.8 2.8 0.7 1.1¢{ 0.0 1.1 243 3.0 1.0 0.0 2.6
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Table B-5. Ball Fields (BF), Haul Roads (HR), and SLAPS Ditches (SD) Activity Group #3 (BF3C) -- Radioisotope Data Summary

BF302 HR301 SD301 Averages
PARAMETER Units § Sol. Fractions (microns) | Fil- Sal. Fractions (microns) | Fil- Sol. Fractions (microns) | Fil- Sol. Fractions (microns)} Fil-
>150|38-150f <38 | trate] Total | >150{38-150| <38 | trate| Total | >150|38-150} <38 | trate| Total | >150|38-150| <38 | trate| Total
Particle Size Dist. %o 12.7 245 62.8 100.0 7.6 18.1 74.3 100.0 3.4 22.4 74.2 100.0 6.5 24.8 68.7 100.0 ]
Radionuclide Data
- Uranium:
U 234 - conc. pCilg 521 291 40.5 | 0.1 39.9 62.5| 57.7 1182.0} 0.0 {150.6 97.4 10.8 25.0| 0.0} 246 | 70.7 325 | 825} 0.0} 71.7
- % total % 16.5 17.9 63.7 | 1.9 | 100.0 3.2 6.9 89.8 | 0.1 |100.0 13.5 9.8 75.2 | 1.5 |[100.0 1A 11.5 76.2 | 1.2 1100.0
U 235 - conc. pCi/g 2.3 1.5 1.9 0.0 1.9 31 2.7 9.7 1 0.0 7.9 4.5 0.5 1.2 ] 0.0 1.2 3.3 1.6 43| 0.0 3.7
- % total % 155 19.6 62.6 | 2.3 {100.0 3.0 6.1 90.9 | 0.1 | 100.0 12.9 9.3 76.3 | 1.5 |100.0 10.5 1.7 76.6 { 1.3 1100.0
U 238 - conc. pCily 52.1 29.2 426 | 0.1 41.3 63.0| 57.5 1840 | 0.0 |152.0 95.1 10.8 25.4 | 0.0 249 70.1 325 840 0.0 72.7
- % total Yo 16.0 17.4 64,8’ 1.8 1 100.0 3.2 6.8 89.9 0.1 | 100.0 13.1 9.7 75.7 1.5 1100.0 10.7 11.3 76.8 1.1 1100.0
Total U - conc. pCilg | 106.5 59.8 85.0 | 01 83.1 | 1286 {1179 {3757 | 003105 ]197.0 221 516§ 0.1 50.7 | 144.0 66.6 {170.8 | 0.1 | 1481
- Thorium:
" Th 228 - conc. pCilg 0.8 0.3 0.2} 0.0 0.3 .8 0.3 06| 0.0 0.6 1.3 0.1 0.1 ] 0.0 0.1 1.0 0.2 0.3 | 0.0 0.3
- % total % 37.4 24.5 34.7 | 3.5 |100.0 1C.7 10.8 73.2 | 5.2 (1000 38.9 247 34.2 | 2.31100.0 29.0 200} 47.3 | 3.7 }1100.0
Th-230 - conc. pCilg 579 259 413 | 0.1 397 | 2416 890 | 1400 | 0.1 | 1386 537 218 186 | 0.0 205 | 1178 455 666 | 0.0 663
% total % 18.5 16.0 65.3 | 0.2 [1000] 13.3 11.6 75.1{ 0.0 [100.0 8.9 23.8 67.3 | 0.0 1100.0 13.6 171 69.2 1 0.1 {100.0
Th-232 - conc. pCilg 0.6 0.3 03} 0.0 0.3 1.8 0.5 1.0} 0.0 1.0 0.6 0.2 0.1] 0.0 0.2 1.0 0.3 0.5 ]| 0.0 0.5
- % total % 245 19.4 5541 0.6 | 100.0 13.8 9.2 7591 1.1 {100.0 121 29.2 58.5| 0.2 | 100.0 16.8 19.3 63.3 | 0.6 } 100.0
- Radium:
Ra-226 - conc. pCilg 26.0 16.0 43 ] 0.0 10.0 20.9 10.2 23| 0.0 5.2 62.7 1.6 1.7 | 0.0 3.8 36.5 9.3 284 00 6.3
- % total % 331 39.4 27.2 | 0.3 1100.0 | 30.6 35.6 33.3} 0.51100.0 56.5 9.4 339 | 0.31100.0| 401 28.1 31.5 | 0.41100.0
Total Act. Ratio (TAR) Calcs.
- Meth. A: TAR = |U-238I/50 6.4 3.8 1.8 | 0.0 2.9 5.8 3.3 441 0.0 4.3 14.5 0.6 09| 0.0 1.3 8.9 2.6 23| 0.0 2.8
+ (IRa-2261+1Th-232))/5
- Meth. B: TAR = |Th-230(1/5 | 115.9 51.8 82.6 | 0.0 79.4 1 483.3 | 178.0 [ 280.0 | 0.0 { 277.1 |107.4 43.5 37.2] 0.0| a1.0 |2355 91.1 [133.3 ] 0.0f1325
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Table B-6. Latty Vicinity Properties (LV) and HISS (HS) Activity Group #1 (LV1C) -- Radioisotope Data Summary

LV103 HS101 Averages
PARAMETER Units Solids Fractions {microns) Solids Fractions (microns) Solids Fractions (microns)
> 150 38150 <38 Filtrate| Tota! > 150 38-150 <38 Filtrate| Total > 150 38-150 <38 Filtrate Tolau
Particle Size Dist. {fractron %) % 33.3 14.0 52.6 100.0 7.2 25.7 1 67.2 100.0 13.4 191 67.5 100.0
Radionuclide Data
- Uranium:
U-234 - concentration pCisg 1.8 2.8 8.3 0.0 5.5 10.3 2.0 8.0 0.1 7.0 6.0 2.4 8.1 0.0 6.3
- percent of total % 10.9 7.0 78.6 3.4 {100.0 10.5 7.4 76.3 5.8 { 100.0 10.7 7.2 77.5 4.6 [ 100.0
U-235 - concentration pCing 0.1 0.3 0.4 0.0 0.3 0.6 0.1 0.5 0.0 0.4 0.3 0.2 0.5 0.0 0.4
- percent of total Y% 10.5 12.7 74.2 2.6 | 100.0 9.8 6.6 76.0 7.7 | 100.0 10.1 9.7 75.1 5.1 | 100.0
U-238 - concentration pCifg 1.5 2.5 8.5 0.0 5.5 10.2 2.3 8.1 0.0 71 5.8 2.4 8.3 0.0 6.3
- percent of total % 8.8 6.3 81.6 3.3 ]1100.0 10.3 8.3 76.2 5.2 { 100.0 9.6 7.3 78.9 4.2 | 100.0
Total U - concentration pCi/y 3.4 5.5 17.2 0.0 11.3 21.0 4.4 16.5 0.1 145 12.2 5.0 16.9 0.1 12.9
- Thorium:
Th-228 - concentration pCilg 0.1 0.1 0.2 0.0 0.1 0.3 0.1 0.1 0.0 0.1 0.2 0.1 0.1 0.0 0.1
- percent of total % 18.5 13.7 56.0 11.8 | 100.0 22.2 26.7 45.3 5.7 | 100.0 20.4 20.2 50.7 8.7 | 100.0
Th-230 - concenltration pCilg 31 1.7 3.3 0.0 3.1 137.7 15.2 18.7 0.0 26.5 70.4 8.4 11.0 0.0 14.8
- percent of total % 335 7.8 57.1 1.6 | 100.0 37.3 14.7 47.3 0.7 | 100.0 35.4 11.2 52.2 1.2 1 100.0
Th-232 - concentration pCilg 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.1 0.0 0.1 0.2 0.0 0.1 0.0 0.1
- percent of total % 28.1 8.2 49.8 13.9 | 100.0 29.3 10.3 52.0 8.4 | 100.0 28.7 9.3 50.9 t1.1 {1000
- Radium: .
Ra-226 - concentration pCilg 0.2 0.8 4.1 0.0 2.3 7.6 2.1 13.2 0.0 10.0 3.9 1.5 8.7 0.0 6.2
- percent of total % 2.6 4.8 92.3 0.2 | 100.0 5.5 5.5 83.0 0.0 | 100.0 40 5.2 90.7 0.1 11000
Tota!l Activity Ratio (TAR) Calculations _
- Method A: TAR = [U-2381/50 + 0.1 0.2 1.0 0.0 0.6 1.8 0.5 2.8 0.0 2.1 0.9 0.3 1.9 0.0 1.4
(IRa-226} +|Th-232])/5
- Method B: TAR = |Th-230]/5 0.6 0.3 0.7 0.0 0.6 27.5 3.0 3.7 0.0 5.3 14.1 1.7 2.2 0.0 3.0
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Table B-7. Latty Vicinity Properties (LV) and HISS (HS) Activity Group #3
(_V3C) -- Radioisotope Data Summary

LV302
PARAMETER Units Solids Fractions (microns)
>150 38-150 <38 Filtrate Total
Particle Size Dist. (fraction %) %o 9.7 29.4 60.9 100.0
Radianuclide Data
- Uranium:
U-234 - concentratian pCilg 8.4 3.6 1.7 0.0 9.2
- percent ol total % 8.9 11.6 77.3 2.2 100.0
U-235 - concentration rCilg 0.5 0.2 0.4 0.0 0.4
- percent of total % 121 145 70.8 2.6 100.0
U-238 - concentration pCilg 8.7 35 10.6 " 0.0 8.5
- percent ol total % 9.9 1.9 75.6 2.6 100.0
Total U - concentration pCilg 17.6 7.3 22.7 0.0 18.1
- Thor um;
Th 228 - concentration pCilg 0.3 0.1 0.1 0.0 0.1
- percent of total % 24.6 17.0 458 12.6 100.0
Th-230 - concentration pCilg 224.2. 37.8 54.4 0.2 68.1
- percent ol total % 31.9 16.3 48.7 3.1 100.0
Th-232 - concentration pCilg 0.3 0.0 0.1 0.0 0.1
- percent ol total % 31.0 14.3 51.3 3.4 100.0
- Radium:
Ra-226 - concentration pCilg 14.2 5.6 23.7 0.0 17.5
- percent of total % 7.9 9.5 . 823 0.3 120.0
Total Activity Ratio (TAR) Calculations
- Method A: TAR = |U 238|/50. + 3.1 1.2 5.0 0.0 3.7
(IRe-226]|+1Th-232))/S
- Methed B: TAR = |Th-2301/5 448 7.6 10.9 0.0 13.6
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SAMPLE SL102 RAW DATA

Dry wt U-234 U-235 u-238 Th-228 Th-230 Th-232 Ra-226
Fracuon grams pCilg pCt % tot pCilg pCi " 1ot pCilg pCi % tot pCilg pCi % tot pCilg pCi % tot pCilg pCi % tot pCvg pCi % tot
6300 18 658.0 1184 ’ 199 34.8 63 104 669.0 1204 10.0 0.1 o] 0.6 10.9 20 0.1 0.1 o] o8 0.7 ] Q.0
2000 3t 66 ¢ 206 1.7 3.3 10 V.7 67.6 210 1.7 0.6 2 6.7 122.0 378 2.9 o o 1.4 10.3 32 0.8
600 8.9 106.0 943 3.0 6.4 48 8.0 107.0 962 7.9 0.2 2 6.8 109.0 970 7.3 0.0 0 1.9 26 4 238 6.0
160 10.0 133.0 1330 1.3 6.5 65 10.8 137.0 V370 114 0.2 2 6.8 49.4 494 3.7 0.1 1 6.6 26.2 262 6.7
76 48 169.0 761 5.6 8.2 37 6.2 177.0 797 6.6 0.5 2 7.6 1.0 500 3.8 0.1 (o] 1.8 5.4 24 0.6
38 80 97 776 6.6 0.5 44 7.3 9.7 776 64 () 7 22.3 37.4 2996 22.6 0.0 (o] V.4 14.3 1145 29.3
0.7 168 0 36.2 6662 47.4 1.8 286 415 36.6 6767 7.8 0. 16 48.6 49.7 7853 659.3 0.1 19 86.4 14.0 2212 66.6
Solds total | 266.4 10769 21.8 562 91.8 11076 91.8 32 98.0 13210 99.8 22 99.4 3912 100.0
Filtrate 3220 0.3 966 8.2 0.0 a9 82 0.3 996 8.2 0.0 1 20 0.0 30 0.2 0.0 0 0.6 0.0 1 0.0
Toyat LEN 11726 1000 2.3 602 100.0 46.3 V2070 100.0 0.1 33 100.0 49.7 13240 100.0 0. 22 100.0 14.7 3912 100.0
Raw 2665 60.¢ 13323 2.8 733 48.7 12977 0.6 133 62.0 16521 0.0 12 14.9 3970
DF 1.09 1.09 1.09 1.02 1.00 1.00 1.00
Frac/Raw 0.88 0.82 0.93 0.24 0 80 1.76 0.99
> 150 23.8 1839 3663 31.2 7.8 186 36.8 167.C 3736 3.0 0.3 6 19.8 78.2 1862 141 0.1 2 9.8 22.3 530 13.6
38-160 B84.6 8.1 1635 130 V.0 81 134 18.6 1672 130 'O.l 0 29.7 41.3 3495 26.4 0.0 1 3.3 13.8 1170 29.9
<38 168.0 35.2 6662 47 .4 1.8 286 475 36.6 6767 47.8 o 16 48.6 49.7 7853 69.3 0.1 18 86.4 14.0 2202 56.6
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SAMPLE SL104 RAW DATA

Ory vt U 234 U-23% U-238 Th-228 Th-230 Th-232 Ra 226
Fracnon grams pCug pCi N 1ot pCilg pCi o 1ol pCig pCi % tot pCig nCi % tot pCilg pCi % 101 pCilg pCi % tot pCilg pC: “% tot
6300 8.t 0.9 7 0.2 0.1 t 0.3 0.8 € 2.2 0.2 2 2.6 2.8 23 01 0.4 3 7.3 +.3 to 0.4
2000 8.7 2.8 27 0.7 0. 1 0.7 2.6 24 0.6 (o] t 16 2.4 23 0.} 0.0 [o] 0.4 +.6 16 0.6
600 4.3 v 7 50 .3 0.6 3 1.3 t2.1 52 T2 0.3 i +.8 30.4 13 0.5 0.t 0 0.8 8.6 37 bt
160 2.7 35.6 96 2.4 21 6 2.8 37.2 100 z4 0.3 ] 1.2 2110 670 2.3 0.3 1 2.0 2+v.7 59 2.3
76 1.6 574 86 2.2 3.2 6 24 §0.0 20 z2 151 23 36.9 7760.0 11640 46.0 8.2 12 26.1 67.4 86 3.4
38 61.9 4.0 250 5.3 0.3 16 8.0 4.i 263 61 0.1 5 8.2 46.8 2897 t1.4 0.0 3 5.6 45 275 t0.7
0.7 193.0 vr.2 3320 81.6 0.8 163 80.8 8.2 3613 841 0.1 28 46.4 61.8 9997 395 0.1 27 66.7 10.8 2084 B1.2
Sohds totat | 281.2 3836 9€.6 186 96.3 4038 96.7 6O 98.6 26281 99.9 47 89 2567 100.0
Filti ate 3780 0.0 133 3.4 0.0 ;] 3.7 0.0 139 3.3 0.0 1 16 0.0 29 (o8] 0.0 [o] 0.9 0.0 1 0.0
Total 14.t 3969 1000 0.7 202 100.0° 4.8 4178 100.C 0.2 6t 100.0 90.0 26310 1000 0.2 47 100.0 9.1 2568 100.0
Raw 281.2 9.6 26868 0.6 136 8.4 2646 0.1 37 14.3 4021 0.0 4 7.5 217
DF 1.03 1.04 1.03 1.01 1.00 1.01 100
Frac/Raw 148 1.48 1.68 1.66 6.29 11.40 .29
> 150 248 7.3 180 4.€. 0.4 10 b1 7.4 183 4.4 0.2 4 7.0 30.1 747 3.0 c.2 3 10.6 4.9 121 4.7
38-160 €3.4 5.3 336 8.6 0.3 21 10.3 5.4 343 8.2 0.4 28 46.2 2293 14637 67.4 0.2 16 AN} 6.7 362 140
<38 123.0 17.2 3320 83.6 0.8 163 60.6 18.2 3613 84 0. 28 46.4 61.8 8997 395 01 27 66.7 10.8 2084 81.2
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SL203 RAW DATA

Ory wt U-234 U-236 u-238 Th-228 Th-230 Th-232 Ra-226
Fraction grams pCilg pCt % 10} pCilg pCr % tot pCilg pCt % toy pCilg pCi % tot pCi/g pCe % tot pCilg pCi % 101 pCilg pCi % 10}
6300 19.6 0.4 8 0.1 0.0 1 0.3 0.4 9 ’ 0.2 0.1 2?2 3.8 2.4 a7 0.1 0.0 1 0.2 0.6 9 OA?‘
2000 19.6 1.2 23 0.3 0.1 2 0.7 1.1 21 04 0.0 1 1.1 1.3 26 0.0 0.1 3 06 1.8 34 0.6
600 12.2 57 70 1.0 0.3 a 1.6 5.5 66 1.3 0.1 ] 1.5 3.6 43 (o] 0.0 o] 0.1 3.2 39 0.7
160 13.6 8.¢ 109 1.6 0.4 6 23 8.2 1 2. 0.1 1 1.7 0.1 1 0.0 0.9 o] 0.1 3.5 a7 0.8
7% 6.6 21.8 122 1.8 1.1 6 2.5 22,6 127 2.4 0.4 2 3.4 227.0 1271 23 0.4 2 0.4 28.3 158 2.8
38 44.6 8.0 400 6.0 0.5 23 9.1 9.3 414 7.9 0.6 28 48,2 422.0 18821 33.86 10.9 486 92.4 16.6 7386 13.2
0.7 141.6 41.2 6834 874 1.4 204 81.4 30.8 4361 83.6 0.1 20 34.8 248.0 356117 62..8 0.2 32 6.1 32.1 4545 81.4
Sohds tot 256.6 6566 98.3 246 97.8 6109 98.0 64 94.6 65326 28.9 6265 99.7 6568 89.7
Fitirate 3240 0.0 12 1.7 0.0 6 2.2 0.0 106 2.0 0.0 3 5.4 0.2 616 1.1 0.0 2 0.3 0.0 18 0.3
Total 26.0 6677 100D 1.0 261 100.0 20.3 5216 100.0 0.2 68 100.0 218.0 66840 100.0 20 526 100.0 218 6587 100.0
Raw 257.0 37.6 9636 1.6 3g 34.9 8968 0.1 21 147.0 377172 0.3 67 36.7 9430
DF 1.02 1.02 1.02 1.06 1.01 1.00 1.00
Frac/Raw 0.69 0.64 0.68 YA 1.48 7.85 0.59
> 160 €4.8 3.2 209 3.1 0.2 12 a.8 3.2 208 4.0 0.1 6 B.2 1.8 116 0.2 0.1 q 0.8 2.0 129 2.3
38-160 60.2 10.4 522 7.8 0.6 29 11.6 10.8 640 10.4 0.6 30 61.6 400.2 20092 36.9 9.7 488 B2.8 7.8 Bg4 16.0
<38 1416 41.2 6834 87.4 1.4 204 B1.4 30.8 4361 B3.6 0.1 20 348 248.0 36117 62.8 0.2 32 6.1 32 45456 Bl.a

L0/



e

b ——— — ———— e .- - s ey —_— —— -~
SL204 RAW DATA
Dry wt U-234 U-236 U.238 Th-228 Th-230 Th-232 Ra-226
Fraction grams pCilg pCr % lot pCrig pCi % tot pCi/g pC % tot pCiig pCi % tot pCrlg pCr % tot pCilg pCi % tot pCilg ~ pCr % tot
6300 6.6 6.1 34 0.3 0.2 1 0.3 6.2 34 0.4 0.1 1 1.0 212 140 0.1 0.1 0 0.2 9.2 61t 0.4
2000 7.6 168.0 1277 13.3 7.4 66 12.9 168.0 1277 14.3 0.3 2 2.7 181.0 1376 1.4 0.3 3 1 39.1 297 2.1
600 6.7 172.0 1162 120 9.9 67 16.3 175.0 1179 13.2 04 3 2.2 63.2 366 0.4 0.4 3 1.3 177.0 1186 8.6
150 a9 211.0 1034 10.7 10.4 61 1.7 2140 1049 11.8 1.7 8 9.4 51100 25039 26.0 8.8 43 19.2 459.0 2244 16.1
76 2.6 166.0 395 4 8.0 20 4.8 162.0 408 4.6 2.6 6 70 e 26250 26.2 18.6 47 20.7 344.0 860 6.2
38 66.8 9.6 641 6.7 o6 38 8.7 8.8 686 6.6 0.1 7 1.6 102.0 6814 6.8 0.2 16 7.0 16.5 1102 7.9
0.7 187.8 268 4845 €0.3 1.0 192 439 220 4132 46.4 0.3 59 66.8 219.0 41128 4.0 0.5 100 44 .4 436 8169 8.7
Solids tot 2829 2378 97.4 424 87.3 8664 973 27 96.5 100[.03 99.8 211 93.9 13920 1000
Filirate 2716 0.1 246 26 0.0 12 2.7 01 237 2.7 0.0 3 36 0. 249 0.2 0.0 14 6.1 0.0 3 0.0
Total 340 9624 100.0 1.5 436 100.0 31.% 8900 100.0 0.3 90 100.0 354.7 100362 100.0 0.8 226 100.0 49,2 139'23 100.0
Raw 283.0 3t 8802 1.6 426 AN 8916 0.2 49 $3.0 16000 0.2 62 10.6 2972
DF 1.03 1.03 1.03 1.04 1.00 1.07 1.00
Frac/Raw 1.08 1.03 1,00 1.86 6.69 4.32 4.69
>160 26.8 136.% 3497 363 6.8 176 ‘40.1 137.2 3539 39.8 0.6 14 16.0 10431 26911 26.8 1.9 a9 . 1.7 146.8 3788 27.2
38160 69.3 16.0 1036 10.8 0.8 68 13.3 14.3 993 1.2 0.2 13 14.7 a462.7 32064 32.0 0.9 62 27.7 28.3 1962 141
< 38 187.8 25.8 4846 50.3 1.0 192 43.9 22.0 4132 46.4 0.3 . 69 65.8 219.0 41128 41.0 0.6 100 44.4 43.6 8169 68.7
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SD101 RAW DATA

Dry wt

U 234

U-236

u-238 Th-228 Th-230 Th-232 Ra-226
Fraction grams pCilg pCi % tol pCilg pCi % tot pCiig pCi % tot pCilg pCt Y% tot pCilg pCh Y% 10t pCig pCi % tot pCrg pCi % tot
6300 0.0 0.0 0 00 0.0 (4] 0.0 0.0 (0] 0.0 0.0 o] 0.0 0.0 0] 0.0 00 o] 0.0 0.0 o] 0.0
2000 1.9 10.1 19 4.3 | 0.3 1 3.9 7.2 14 4.1 2.2 4 8.0 6.8 " 0.8 0.5 ) 2.6 6.4 12 89
600 2.3 84 19 4.3 0.2 o] 28 7.4 17 6.1 1.2 3 6.2 10.7 25 1.9 0.2 ] 0.9 6.6 13 .9.3
160 1.3 10.2 13 3.0 0.4 ] 3.6 19 10 3. 3.6 s 8.8 30.9 40 3.0 0.& 1 19 7.8 10 7.4
75 1.3 10.3 13 3.0 1.3 2 11.6 7.3 9 2.8 2.7 4 6.7 65.6 86 6.4 08 1 2.4 5.3 7 5.0
38 66.8 0.8 44 a8 0.0 2 12.2 0.5 34 10.2 0.2 13 25.2 1.9 108 8.2 0.1 q 10.2 0.3 14 10.5
0.7 183.6 1.8 329 735 0.0 8 B9.9 1.3 24 72.0 0.1 24 45.5 5.7 1048 79.2 0.2 36 BY.7 0.4 80 58.7
Solds total | 247.2 438 97.9 13 93.9 326 97.3 62 99.2 1318 99.6 43 99.7 136 99.8
Fifirare 2060 0.0 9 2 0.0 ) 6.1 0.0 o 2.7 0.0 o] 08 00 B 0.4 0.0 o] 0.3 0.0 o] 0.2
Tota! 1.8 a47 100.0 01 14 100.0 1.4 334 100.0 0.2 53 100.0 6.4 1323 100.0 0.2 43 100.0 06 136 100.0
Raw 24713 1.1 266 0.0 6 1.2 284 0.1 33 3.4 841 0.0 " 06 17
DF 1.02 1.07 1.03 1.01 1.00 1.00 | 1.00
Frac.Raw 1.69 2.27 1.7 1.68 1.67 3.96 1.16
> 160 6.5 9.4 62 1.6 0.3 1 10.2 7.4 41 12.2 2.1 12 1.9 13.8 76 6.7 0.4 2 5.4 6.3 35 25.7
38-160 68.1 1.0 67 12.8 0.1 3 23.8 0.8 a4 131 0.3 17 31.8 33 194 14.6 0.1 6 12.6 0.4 21 15.6
.<38 183.6 1.8 32¢ 73.5 0.0 8 69.9 1.3 241 72.0 0.1 24 46.6 6.7 1048 79.2 0.2 36 81.7 0.4 80 68.7
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BF302 RAW DATA

Dry wt U-234 U-23% U-238 Th-228 Th-230 Th-232 Ra-226
Fractuion gtams pCrlg pCi % tot pCilg pCi % 1ot pCilg pCt “% 1ot | pCiig pCi % tot pCilg pCi % tot pCilg pCi % tot pCrg pCi % Lot
6300 1.4 3za 45 0.6 2.4 3 08 270 38 0.4 6.2 9 14.3 1130.0 1682 1.9 2.9 q 5.9 29.1 41 1.9
2000 4.8 33.8 162 1.9 1.4 7 1.7 36.3 169 1.9 0.4 2 2.9 440.0 20z 2.6 0.6 3 4.5 50.2 241 1.3
500 8.0 49.4 396 4.6 2.7 22 b.4 61.6 413 a.7 1. 2] 14.2 2120 7296 8.6 0.9 7 100 43.4 347 16.3
160 129 627 809 8.6 2.4 3N 7.6 61.4 792 Q.0 0.3 4 6.9 366.0 4709 55 0.2 3 4.0 6.9 77 3.6
7% 128 42.6 637 6.3 2.0 25 6.1 a1.6 624 6.9 05 7 10.9 268.0 3377 4.0 0.6 6 9.5 2.7 34 1.6
38 398 24.8 990 1.6 1.4 64 13.4 26.3 1009 1.4 0.2 8 13.6 266.0 10214 120 0.2 7 10.0 20.2 806 37.8
0.7 134.4 40.%6 Ba43 63.7 1.9 253 62.6 426 6726 648 0.2 21 34.7 413.0 65507 66.3 0.3 38 65.4 4.3 681 27.2
Solids totat | 2140 8381 98.1 394 97.7 8671 98.2 ‘58 86.6 Ba797 99.8 67 99.4 2126 99.7
Fiwate 2550 01 164 1.9 0.0 9 2.3 0.1 168 1.8 0.0 2 356 0. 205 0.2 0.0 0 0.6 0.0 7 0.3
Total 39.9 8646 100.0 V.9 a04 100.0 a1.3 8829 100.0 0.3 60 100.0 397.2 85001 100.0 0.3 68 100.0 10.0 2133 100.0
Raw 2140 2b.a 6437 1.3 287 '25.0 B361 0.4 81 1060.0 226890 0.9 186 1.8 379
DF 1.02 1.02 1.02 1.04 1.00 1.01 1.00
frac/Raw 1.67 1.4 1.66 0.74 037 0.36 5.63
> 160 27 821 141 16.6 2.3 63 16.6 621 1412 16.0 2.8 22 37.4 679.3 16699 18.6 0.6 17 249 26.0 706 33.1
38-160 62.6 29.1 1626 17.9 1.6 79 19.6 29.2 1634 V7.4 n.3 16 246 268.9 13691 16.0 0.3 13 19.4 16.0 840 39.4
<38 134.4 405 Ea43 63.7 1.9 263 62.6 426 6725 64.8 0.2 21 34.7 413.0 66607 66.3 0.3 38 66.4 4.3 681 27.2
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HR301 RAW DATA

Cry wi U-234 U-235; U-238 Th-228 Th-230 Th-232 Ra-226
Fraction o ams pCilg pCi % to1 pCilg pCy ' % tot pCilg pCi % tot pCilg pCt % tot pCilg pCr Y% tot pCilg pCi % tot pCilg pCh % tot
6300 3.4 2.4 8 0.0 0.2 1 0.0 2.3 8 0.0 0.7 2 1.8 1120 38t 0.1 0.1 [ 0.1 2.3 8 o7
2000 1.3 24.0 3 0.1 1.4 2 0. 23.2 30 0.1 156 2 1.6 630.0 689 0.2 0.6 1 0.3 47.9 62 6.3
600 7.9 62.4 493 1.4 3.1 24 1.4 61.8 488 1.4 0.9 7 6.9 3460.0 27334 B.7 2.7 21 9.2 24.0 190 16.2
150 4.6 118.0 643 1.6 6.6 26 1.4 121.0 667 1.6 0.4 2 1.6 2860.0 13166 4.2 20 10 4.2 21.6 29 8.6
7% 3.4 166.0 664 1.7 7.9 27 15 163.0 664 1.6 1.6 6 4.2 6310.0 18054 5.8 6.0 17 7.3 231 79 67
38 376 47.9 1796 6.3 2.2 83 4.6 47.9 1796 6.2 0.2 9 6.7 489.0 18338 5.9 2.1 4 1.8 9.0 338 28.9
0.7 168 @ 182.0 30576 89.8 9.7 1630 90.9 1840 30912 89.9 0.6 293 73.2 1400.0 235200 76.1 1.0 176 5.9 2.3 390 33.3
Sohds toval | 2261 34012 29.9 1792 99.9 34345 299 2 948 313161 100.0 228 98¢ 1166 9_9.5
Filtrate 1950 0.0 34 0 0.0 1 0. 0.0 28 0.1 .0.0 7 6.2 0.1 110 0.0 0.0 2 1.1 0.0 6 0.6
Total 150 6 34046 100.0 7.9 1794 100.0 162.0 34373 1000 0.6 128 100.0 13856.5 313262 100.0 1.0 230 100.0 6.2 RRA 100.0
Raw 2261 136.0 30623 8.4 1896 144.0 32668 0.4 96 2630.0 572029 1.6 332 4.0 904
Of 1.00 1.00 1.00 1.06 1.00 1.01 1.01
Frar/Raw 1.12 0.95 1.06 1.34 0.65 0.69 1.29
> 160 17 2 62.5 1076 3.2 3.1 63 3.0 63.0 1083 3.2 0.8 14 10.7 2416.3 41560 13.3 1.€ 32 13.8 209 369 J30.6
38-160 09 577 2361 6.9 2.7 110 6.1 67.6 2350 6.8 0.3 14 10.8 889.8 36392 1.6 06 21 9.2 10.2 416 36.6
<38 168 0 182.0 30676 89.8 9.7 16 30 90.9 184.0 30912 89.9 0.6 93 73.2 1400.0 235206 761 1.0 176 76.9 2.3 390 33.3
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SD301 RAW DATA

Dry wt U-234 U-2386 U-238 Th-228 Th-230 Th-232 Ra-226
Fraction Qg’ams pCig pCt % tot pCifg pCi % tot pCilg pCr % tot pCilg pC % tol pCrig pCe % tol pCig pCt “% 1ot pCiig pCi i tot
6300 2.0 0.0 0 2.0 0.0 0 0.0 0.0 o 0.0 0.0 0 0.0 0.0 0 0.0 0.0 [} 0.0 0.0 0 0.0
2000 1.4 78.4 [R1] 1.9 3.0 ‘4 1.6 76.% 106 1.8 3.2 4 168 2200.0 3080 6.3 1.6 2 6.6 64.7 91 100
600 S8 88.8 34 6.8 4.7 18 6.3 94.6 3869 6.0 1.0 4 13.7 1110 422 0.9 0% 2 6. 92 350 i85
160 z.0 116.0 348 5.9 4.9 16 6.2 105.0 316 6.3 0.9 3 9.3 301.0 803 1.8 0.2 1 1.4 24 .4 73 8.0
7% 2.9 130.0 377 6.4 6.0 17 6.1 130.0 377 6.3 0.9 3 9.5 3620.0 10208 20.7 2.9 8 216 10.6 3 J.a
38 60 9 4.0 203 3.4 0.2 9 3.1 4.0 205 3.4 0.1 ] 15.2 29.4 1496 3.0 (O] 3 17 [ 64 6.0
0.7 178.1 25.0 4153 1.2 1.2 216 76.3 25.4 4624 76.7 0.1 10 34.2 186.0 33127 67.3 0.1 23 68.6 1.7 308 330
Sohids total [ 240.1 6831 98.5 278 98.6 6886 88.5 28 7.7 49236 100.0 39 99.8 907 98.7
Filirate 2240 0.0 87 15 0.0 4 1.6 0.0 88 1.6 0.0 1 2.3 0n.0 10 0.0 00 o] 0.2 0.0 3 03
Votat 24.6 6318 100.0 1.2 282 100.0 24.9 5973 100.0 0.1 28 100.0 205.1 -4924‘6 100.0 0.2 39 100.0 3.8 910 100.0
Raw 240.C 209 6016 1.0 247 20.7 4967 0.2 a3 424.0 1017486 0.3 c0 333 7943
[p]3 1.01 1.02 1.01 1.02 1.00 1.00 1.00
Frac'Raw 1.18 1.14 1.20 0.67 0.48 043 o
> 150 8.2 97.4 798 135 4.5 37 12.9 86.1 780 13 1.3 " 38.9 637.2 4406 8.8 0.6 1) 124 62.7 6i4 66.5
38-160 63.8 10.8 680 9.8 06 26 8.3 10.8. 582 8.7 0.1 7 247 2116 11704 23.8 0.2 IR 29.2 1.6 33 9.4
<38 1781 26.0 4463 75.2 1.2 216 76.3 26.4 4524 76.7 0.3 10 34.2 186.0 33127 67.3 0.1 23 68.6 1.7 308 339
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LV103 RAW DATA

Dry wt

U-234

U-238 Th-228 Th-230 Th-232 Ra 216
Fraction grams pCifg pCh % 1ot pCi/g pCh % tot pCilg pCi % tot pCilg pCr % 1ot pCilg pCi % tot pCiig pCi % tot pCilg pCh % tot
6300 3.2 0.3 A 0.6 0.0 0 04 0.3 9 06 0.0 i 2.8 0.2 6 0.7 0.0, 0 an 0.0 ] 0.}
2000 J4.6 1 37 2.2 0.0 1 0.8 ¢.9 N 1.8 (o] 4 7.7 0.6 22 2.3 0.0 1 6.2 0.1 3 0.4
600 . 26.6 3.9 103 6.0 0.2 6 6.6 29 76 4586 0. 3 5.7 10.0 264 278 0.1 3 17.4 0.3 9 V.3
160 1V.8 3.2 38 2.2 0.2 3 2.7 2.9 34 20 0.1 1 23 23 27 2.8 00 o] 1.3 0.6 7 0.9
5 4. 78 32 1.9 04 2 V.7 6 B 28 1.6 0.2 ¥ 2.2 13.7 66 5.9 02 1 5.0 0.7 3 0.4
38 39.7 2.3 90 6.2 0.3 11 Mg 20 80 ¢.7 O'l 5 114 0.6 18 1.9 00 [o] 3.2 0.8 32 4.4
0.7 164.4 8.3 1360 7.6 0.4 73 74.2 8.5 1394 B1.6 0.2 26 66.0 3.3 644 67.1 0.0 7 49.8 4.3 676 92.3
Sohds tot 312.3 1671 85.6 96 874 1663 96.7 410 88B.2 938 98.4 12 86.1 730 Q9 8
Fillrate 2650 0.0 59 3.4 0.0 3 2:6 0.0 66 33 0.0 5 V1.8 0.0 5 1.6 0.0 2 13.9 0.6 2 0.2
Total 6.8 1729 10¢.0 0.3 29 100.0 6.6 1709 1000 0.1 46 100.0 30 963 100.0 0.0 14 100.0 2.3 732 1000
Raw Jt2.6 6.1 1606 0.3 91 6.2 1622 o0 34 1.4 460 0.0 7 00 18
OF 104 1.03 1.03 V.43 1.02 1.16 1.00
Frac/Raw 1.08 1.08 1.06 1.34 2.2 2.00 39.66
> 160 1041 1.8 189 108 0.1 10 10.6 1.6 1561 8.8 0.1 8 18.6 3.9 319 3386 0.0 4 28.1 0.2 19 2.6
38-160 43.8 2.8 122 7.2 0.3 13 12.7 2.6 108 6.3 0.1 6 13.7 V.7 74 7.8 DAC). 1 8.2 0.8 3% 48
<38 164.4 8.3 1360 78.5 0.4 73 74.2 8.6 1394 81.6 0.2 26 56.0 3.3 644 67.1 0.0 7 49.8 a1 676 92.3
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HS101 RAW DATA

Dy wt

U-234

U-236- u-238 Th-228 Th-230 Th-232 Ra 226
fraction grams pCi/g pCi 1ot pCilg pCi % tot pCi'g pCs % tot pCilg pCi % tot pCilg pCi %o tot pCig pCy % tol pCilg pC ™ tot
6300 3.9 3.0 12 0.6 0.2 1 07 2.6 10 0.6 0.6 2 7.6 1.8 a6 0.6 0.3 1 6.1 1.0 ) 0O.t
2000 7.9 3.9 n 1.6 0.2 2 ts 4.0 3 1.6 0.t 1 2.2 6.4 43 0.6 [+ 1 2.6 2.3 18 0.7
60C 4.9 2456 120 6.0 1.3 7 5.4 24.6 121 6.0 0.6 3 101 641.0 2661 36.2 0.9 4 206 21.8 107 3.8
160 3.7 12.8 a7 2.4 6.7 3 22 12.2 45 2.2 0.2 1 2.4 19.0 70. 0.9 (] 0 1.2 6.8 25 6.9
76 1.9 16.8 32 1.6 0.8 2 12 17.4 33 1.6 1.3 2 8.0 486.0 ) 922 12.2 0.7 1 6.0 16.t 29 1.0
38 7l‘,0 1.6 15 6.8 (o] 6 6.3 1.9 134 6.7 2.1 6 18.7 2.6 187 25 0.0 1 a3 1.8 126 1.5
0.7 190.8 8.0 15621 76.3 0.6 92 6.0 81 1638 76.2 0.1 14 45.3 18.7 3668 a47.3 )] n 62.0 13.2 2512 890
Solids 1ot 284 .1 1877 94.2 12 92.3 1912 948 29 94.3 7486 99.3 19 91.6 2828 100.0
filtrate 2260 0.t 116 5.8 0.0 9 7.7 0.0 105 6.2 0.0 2 6.7 0.0 65 0.7 0.0 2 8.4 0.0 1 0.0
Total 7.0 1993 100.0 04 2 100.0 7 2017 100.0 0.1 31 100.0 26.5 « 7541 100.0 O.vl 7 100.0 10.0 2829 100.0
Raw 284.2 65 1844 0.3 74 5.6 1603 0.1 16 1.8 3382 0.t 26 6.7 |§l t
DF 1.06 1.08 1.06 1.06 1.01 1.09 1.00
Frac/Raw 108 1.64 1.26 1.96 2.23 0.81 1.76
> 160 20.4 103 209 10.5 0.6 12 9.8 10.2 207 10.3 0.3 7 22.2 137.7 2810 37.3 0.3 6 29.3 7.6 166 5.5
38-160 72.9 20 147 7.4 0.1 8 6.6 23 167 8.3 0.t 8 26.7 16.2 1108 14.7 0.0 2 10.3 2 166 5.6
<38 190.8 8.0 152 76.3 0.5 92 76.¢ 8.1 1638 7€.2 0.1 14 46.3 18.7 3668 4a71.3 0.1 1 62.0 13.2 2519 89.0
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LV302 RAW DATA

Ory wit

U-234

U-236

uU-238

Th-228

Th-230 Th-232 Ra-226
fraction grams pCilg pCr Lot pCiig oCi % tot nCilg pC Y% 1ot pCilg pCi Y% 1ot oCiig pCi % ot pCilg pCr 1ot pCig pCi % to1
6300 1.2 .38 5 0.2 1.0 1 1.2 3.7 4 0.2 2.4 3 9.1 78.0 984 06 1.1 1 6.6 2.4 3 01
2000 at 4.1 17 0.7 0.3 1 1.4 3.7 15 0.7 0.6 2 1.6 ‘ 231 95 05 0.2 1 4.5 2.6 10 0.2
6520 7.4 11.2 83 3.5 0.6 4 4.6 1.8 87 4.0 0.1 1 3.3 487.0 3604 20.5 05 3 16.1 24.9 184 4.1
1€0 12.4 8.7 108 45 0.4 6 4.9 8.0 142 6.1 0.1 1 a7 148 0 1836 10.4 0. 1 4.0 12.9 160 3.6
7% 2.7 36.6 :13 4.0 1.7 6 4.9 327 88 4.0 0.7 2 6.2 911.0 2541 14.4 0.8 2 10.8 B1.2 218 4.8
3E 73.4 25 181 1.6 (o] 9 9.6 2.4 175 7.9 0.0 3 10.8 4,6. 338 1.9 0.0 1 3.4 2.9 21 4.6
07 167.6 11.7 1844 77.3 0.4 68 70.8 10.6 1671 76.6 o 16 45.8 54.4 8573 48.7 0. 1 5t 3 23.7 3736 §2.3
Sohds to1 258.8 2332 97.8 93 97.4 2152 97.4 28 87.4 170B0  96.9 20 96.6 4622 99.7
Filuatz 2260 0.0 62 2.2 0.0 2 2.6 . 0.0 58 2.6 0.0 4 12.6 02 638 30 0.0 1 3.4 0.0 14 0.3
Total 9.2 2384 100.0 0.4 96 100.0 8.5 2210 1000 0.1 32 100.0 68.1 17618  100.0 0.1 21 |00.6 17.56 45636 100.6
Ravs 258.9 7.2 1866 0.4 94 6.8 17N (L] 36 53.9 139563 0.0 13 5.6 1437
DF 1.02 1.03 1.03 1.14 1.03 1.04 1.00
Frac/Raw 1.28 1.01 1.25 0.88 1.26 4.05 3.16
>160 261 8.4 212 8.9 0.5 12 12.1 8.7 219 9.9 0.3 8 246 2242 6627 31.2 0.3 6 J1.0 14.2 367 7.8
38 180 76.1 3.6 276 1.6 0.2 ta 14.6 3.6 263 11.9 0.1 13 17.0 1.8 2879 16.3 0.0 3 14.3 6.6 430 8.6
<38 167.6 1.7 1844 7.3 0.4 68 70.8 ) 10.6 1671 76.6 0.1 16 45.8 64.4 8673 48.7 0.1 11 61.3 23.7 3736 82.3

0757



Table C-1.
Table .C-2.
Table C-3.
Table C-4.
Table C-5.
Table C-6.
Table C-7.

DOE FUSRAP - ST. LOUIS SITE TREATABILITY STUDY

INTERIM CHARACTERIZATION REPORT

APPENDIX C:

Summary Tables - Composite Sample Characterization

Composite # SL1C Characterization
Composite # SL2C Characterization
Composite # SL3C Characterization
Composite # BF1C Characterization
Composite # BF3C Characterization
Composite # LV1C Characterization
Composite # LV3C Characterization

Data
Data
Data
Data
Data
Data
Data

S3) 772

RUST - CTC 851150

Jonuary 16, 1995



Table C-1. Composite # SL1C Characterization Data

3/ 772

Solids Fractions (microns) Avg. Act.
PARAMETER Units | >150 | 38150 | <38 | Filtrate | Totals (Solids)
Partcle Size Distribution
Measured weights grams 20.5 60.9 196.9 2,450 278.3
Measured fraction % % 7.4 21.9 70.8 100.0
Estimated fraction % % 6.3 29.4 64.3 :
Gross Activity (measured)
Alpha - conc. pCi/g 84.0 121.8 413.9 0.5 330.4
- activity pCi 1,722 7,420 | 81,501 1,299 | 91,942
- % total % 1.9 8.1 88.6 1.4 100.0
Beta - conc. pCi/g 23.6 51.0 189.6 0.2 148.8
- activity pCi 483 3,107 | 37,322 490 41,402
- % total % 1.2 7.5 90.1 1.2 100.0
Total - conc. pCi/g 107.6 172.9 603.5 0.7 479.1
- activity pCi 2,205 10,527 1118,823 1,789 133,343
- % total % 1.7 7.9 89.1 1.3 100.0
Alpha:Beta ratio - 3.57 2.39 2.18 2.65 - 2.22
Isotopic Activity (estimated)
Uranium U-234 pCi/g 80.6 11.7 26.2 0.2 291
U-235 pCi/g 4.1 0.6 1.3 0.0 1.5
U-238 pCi/g 82.2 12.0 27.4 0.2 30.1
Total U pCi/g - 166.9 24.3 54.9 0.4 60.7
Thorium  Th-228 pCi/g 0.2 - 0.3 0.1 0.0 0.2
Th-230 pCi/g 54.2 135.3 50.8 0.0 69.9
Th-232 pCi/g 0.1 0.1 0.1 0.0 0.1
Radium  Ra-226 pCi/g 13.6 9.8 12.4 0.0 11.9
Total isotopic activity pCi/g 235.0 169.8 118.3 0.4 142.8
Alpha/beta:isotopic ratio 0.46 1.02 5.10 1.83 3.36
Whole/Raw Sample Data: wet wt. = 321.6 grams
Moisture Solids Gross Alpha Gross Beta Total Frac/raw
# % grams pCi/g pCi pCi/g pCi pCi/g pCi Ratio
A 13.5 278.2 1 4184 (116,395 1291 35,900 547.5 152,295 0.88
B 12.3 281.9 418.4 | 117,956 1291 36,381 547.5 154,337 0.86

Note:

All solids data (weight, activity, etc.) is reported on a dry weight basis, except where noted.




Table C-2. Composite # SL2C Characterization Data

B/ 772

Solids Fractions {microns) Avg. Act.
PARAMETER Units >150 | 38-150 | <38 Filtrate Totals {Solids)
Partcie Size Distribution
Measured weights grams 25.3 45.4 188.2 2,970 258.9
Measured fraction % % 9.8 17.5 72.7 100.0
Estimated fraction % % 11.4 22.6 66.0
Gross Activity (measured)
Alpha - conc. pCi/g 221.2 253.2 860.0 0.2 693.5
- activity pCi 5,696 | 11,494 | 161,843 624 179,556 ‘
- % total % 3.1 6.4 90.1 0.3 100.0
Beta - conc. pCi/g 64.3 89.1 310.4 0.1 248.7
- activity pCi 1,626 4,046 | 58,410 297 64,378
- % total % 2.5 6.3 90.7 0.5 100.0
Total - conc. pCi/g 285.4 342.3 1170.3 0.3 942.2
- activity pCi 7.221 15,540 | 220,252 921 243,934
- % total % 3.0 6.4 90.3 0.4 100.0
Alpha:Beta Ratio - 3.44 2.84 2.77 2.10 2.79
Isotopic Activity (estimated)
Uranium U-234 pCi/g 69.4 12.7 33.5 0.1 30.0
U-235 pCi/g 3.5 0.7 1.2 0.0 1.3
U-238 pCi/g 70.2 12.5 26.4 0.1 25.9
Total U pCi/g 143 .1 25.9 61.1 0.2 57.2
Thorium Th-228 pCi/g 0.3 0.4 0.2 0.0 0.3
Th-230 pCi/g 522.4 431.5 233.5 0. 286.4
Th-232 pCi/g 1.0 5.3 0.4 0.0 1.4
Radium Ra-226 pCi/g 74.4 23.1 37.8 0.0 35.5
Total isotopic activity pCi/g 741.2 486.2 333.0 0.3 0.0 380.8
Alpha/beta:isotopic ratio 0.39 0.70 3.51 1.03 2.47
Whoie/Raw Sample Data: wet wt. = 306.8 grams
Moisture Solids - Gross Alpha Gross Beta Total Frac/raw
# % grams pCilg pCi pCi/g pCi pCi/g pC| Ratio
A 15.6 258.9 663.4 {171,791 209.3 | 54,10 872.7 225,981 1.08
B 14.3 263.1 663.4 [ 174,518 209.3 | 55,051 872.7 229,569 1.06

Note: All solids data (wcight, activity, etc.) is reported on a dry weight basis, except where noted.




Table C-3. Composite # SL3C Characterization Data

277

Solids Fractions {microns) Avg. Act.
PARAMETER Units | >150 | 38-150 | <38 | Filrate | Torals (Solids)
Partcle Size Distribution i
Measured weights grams 9.8 42.7 208.1 2,790 260.6
Measured fraction % % 3.8 16.4 79.9 100.0
Estimated fraction % % 4.4 19.0 76.6
Gross Activity (measured)
Alpha - conc. pCi/g 709.5 187.1 1567.2 0.2 1310.6
- activity pCi 6,953 | 7,991 |326,126 | 474 | 341,544
- % total % 2.0 2.3 95.5 0.1 100.0
Beta - conc. pCi/g 260 2 79.3 472.4 0.1 401.5
- activity pCi 2,550 3,386 | 98,313 391 104,639
- % total % 2.4 3.2 94.0 0.4 100.0
Total - conc. pCi/g 969.7 266.4 | 2039.6 0.3 17121
- activity pCi 9,503 | 11,377 | 424,439 865 | 446,183
- % total % 2.1 2.5 95.1 0.2 100.0
Alpha:Beta Ratio -- 2.73 2.36 3.32 1.21 3.26
Isotopic Activity (estimated)
Uranium U-234 pCi/g 116.8 24 .4 122.6 0.1 106.8
U-235 pCi/g 6.0 1.2 4.5 0.0 4.1
U-238 pCi/g 116.1 24.2 85.9 0.1 77.2
Total U pCilg 238.9 49.8 213.0 0.2 188.1
Thorium Th-228 pCi/g 1.1 0.2 0.3 0.0 0.3
Th-230 pCi/g 4306.3 757.9 802.0 0.1 961.2
Th-232 pCi/g 3.7 0.6 0.7 0.0 0.8
Radium Ra-226 pCi/g 26.4 6.5 5.5 0.0 6.9
Total isotopic activity | pCi/lg | 4576.4 | 815.0 | 1021.5 0.3 00| 1157.3
Alpha/beta:isotopic ratio 0.21 0.33 2.00 1.03 1.48
Whole/Raw Sample Data: wet wt. = 302.5 grams
Moisture Solids Gross Alpha Gross Beta Total Frac/raw
# % grams pCi/g pCi pCi/g pCi pCi/g pCi Ratio
A 13.9 260.6 | 1562.6 {407,214 300.9 | 78,416 1863.5 | 485,630 0.92
B 18.0 247.9 1562.6 | 387,409 300.9 | 74,602 1863.5 | 462,011 0.97

Note:

All solids data (weight, activity, etc.) is ieported on a dry weight basis, except where noted.




Table C-4. Composite # BF1C Characterization Data

B/ 772

Solids Fractions {(microns) Avg. Act.
PARAMETER Units >150 | 38-150 | <38 Filtrate | Totals (Solids)
Partcle Size Distribution ‘
Measured weights" grams 49.4 75.0 145.4 2,810 269.8
Measured fraction % % 18.3° 27.8 53.9 100.0
Estimated fraction % % 14.7° 28.5 56.8
Gross Activity (measured)
Alpha - conc. pCi/g 135.1 42.6 78.9 0.1 80.0
- activity pCi 6,672 3,192 11,475 253 21,592
- % total % 30.9 14.8 53.1 1.2 100.0
Beta - conc. pCi/g 34.7 27.0 41.4 0.1 37.5
- activity pCi 1,713 2,027 6,022 365 10,127
-.% total % 16.9 20.0 59.5 3.6 100.0
Total - conc. pCi/g 169.7 69.6 120.3 0.2 117.6
- activity pCi 8,385 5,219 17,497 618 31,719
- % total % 26.4 16.5 55.2 1.9 100.0
Alpha:Beta Ratio 3.90 1.58 1.91 0.69 2.13
Isotopic Activity (estimated)
Uranium U-234 pCi/g 10.1 11.9 28.1 0.0 15.9
U-235 pCi/g 1.0 0.7 1.3 0.0 0.8
U-238 pCi/g 8.6 12.5 291 0.0 16.3
Total U pCi/g 19.7 25.1 58.5 0.0 33.0 |
Thorium Th-228 pCi/g 3.8 0.3 0.3 0.0 0.3
Th-230 pCi/g 121.3 15.1 4.8 0.0 12.9
Th-232 pCi/g 1.4 0.1 0.1 0.0 0.1
Radium  Ra-226. pCi/g 3.5 4.6 1.8 0.0 2.0
Total isotopic activity pCi/g 149.7 45.2 65.6 0.0 0.0 48.3
Alpha/beta:isotopic ratio 1.13 1.54 1.84 2.43
Whole/Raw Sample Data: wet wt. = 300.7 grams
Moisture Solids Gross Alpha Gross Beta Total Frac/raw
# % grams pCi/g pCi pCi/g pCi pCi/g pCi Ratio
A 10.3 269.7 97.6 | 26,325 39.1 10,554 136.7 36,880 0.86
B 10.1 270.4 97.6 | 26,387 39.1 10,579 136.7 36,966 0.86

Note:

All solids data (weight, activity, etc.) is reported on a dry weight basis, except where noted.




Table C-5. Composite # BF3C Characterization Data

8/772

Solids Fractions (microns} Avg. Act.
PARAMETER Units | >150 | 38-150 | <38 | Filrate | Torals (Solids)
Partcle Size Distribution
Measured weights grams 9.4 49.9 176.5 3,060 235.8
Measured fraction % % 4.0 21.2 74.9 100.0
Estimated fraction % % 6.5 24.8 68.7
Gross Activity {(measured) 4
Alpha - conc. pCi/g 424.6 221.9 502.5 0.1 440.8
- activity pCi 3,991 11,075 | 88,697 184 103,946
- % total % 3.8 10.7 85.3 0.2 100.0
Beta - conc. pCi/g 96.0 96.9 146.1 0.1 135.5
- activity pCi 903 4,837 | 25,792 428 31,960
- % total % 2.8 15.1 80.7 1.3 100.0
Total - conc. pCi/g 520.6 318.9 648.7 0.2 576.4
- activity pCi 4,893 | 15,912 | 114,488 612 135,906
- % total % 3.6 11.7 84.2 0.5 100.0
Alpha:Beta Ratio 4.42 2.29 3.44 0.43 3.25
Isotopic Activity (estimated)
© Uranium U-234 pCilg 70.7 32.5 82.5 0.0 7.7
U-235 pCi/g 3.3 1.6 4.3 0.0 3.7
U-238 pCi/g 70.1 32.5 84.0 0.0 72.7
Total U pCi/g 144 .1 66.6 170.8 0.0 148.1
Thorium Th-228 pCi/g 1.0 0.2 0.3 0.0 0.3
Th-230 pCi/g 1178.0 455.0 666.0 0.0 663.0
Th-232 pCi/g 1.0 0.3 0.5 0.0 0.5
Radium  Ra-226 pCi/g 36.5 9.3 2.8 0.0 6.3
Total isotopic activity pCi/g 1360.6 531.4 840.4 0.0 0.0 818.2
Alpha/beta:isotopic ratio 0.38 0.60 0.77 0.70
Whole/Raw Sample Data: wet wt. = 300.7 grams
Moisture Solids Gross Alpha Gross Beta Total Frac/raw
# % grams pCi/g pCi pCi/g pCi pCi/g pCi Ratio
A 21.6 235.7 1290.5 [ 304,222 270.0 | 63,659 1560.5 | 367,881 0.37
B 21.1 237.2 1290.5 | 306,085 270.0 | 64,049 1560.5 | 370,134 0.37
C 21.6 235.7 900.7 | 212,332 361.5 | 85,233 1262.2 | 297,564 0.46
v 21.1 237.2 900.7 | 213,632 361.5 | 85,754 1262.2 | 299,386 0.45

Note:

All solids data (weight, activity, etc.) is reported on a dry weight basis, except where noted.




Table C-6. Composite # LV1C Characterization Data

3/ 772

Solids Fractions (microns) Avg. Act.
PARAMETER Units >150 | 38-150 | <38 | Filrate | Totals (Solids)
Partcle Size Distribution
Measured weights grams 22.5 52.3 196.4 3,260 270.2
Measured fraction % % 8.3 19.4 72.3 100.0
Estimated fraction % % 13.4 19.1 67.5
Gross Activity {(measured)
Alpha - conc. pCi/g 19.6 14.6 64.4 01 62.4
- activity pCi 440 764 12,686 3568 14,147
7 - % total % 3.1 5.4 89.0 2.5 100.0
Beta - conc. pCi/g 9.4 16.7 26.6 0.2 24.8
- activity pCi 212 . 821 5,194 488 6,714
- % total % 3.2 12.2 " 77.4 7.3 100.0
Total - conc. pCi/g 29.0 30.3 91.0 0.3 77.2
- activity pCi 652 1,685 17,779 845 20,861
, - % total % 3.1 7.6 86.2 4.1 100.0
Alpha:Beta Ratio 2.08 0.93 2.42 0.73 2.11
|isotopic Activity (estimated)
Uranium U-234 pCi/g 6.0 2.4 8.1 0.0 6.3
U-236 pCi/g 0.3 0.2 0.6 0.0 0.4
U-238 pCi/g 5.8 2.4 8.3 0.0 6.3
Total U pCi/g 12.1 5.0 16.9 0.0 13.0
Thorium Th-228 pCi/g 0.2 0.1 0.1 0.0 0.1
Th-230 pCi/g 70.4 8.4 11.0 0.0 14.8
Th-232 pCi/g 0.2 .0.0 0.1 0.0 0.1
Radium Ra-226 pCi/g 3.9 1.6 8.7 0.0 6.2
Total isotopic activity pCi/g 86.8 16.0 36.8 0.0 0.0 34.2
Alpha/beta:isotopic ratio -- 0.33 2.02 2.47 2.26
Whole/Raw Sample Data: wet wt. = 300.9 grams
Moisture Solids Gross Alpha Gross Beta Total Frac/raw
# % grams pCi/g pCi pCi/g pCi pCi/g pCi Ratio
A 10.2 270.2 174.9 | 47,249 49.3 13,308 2241 60,5666 0.34
B 14.7 266.7 174.9 | 44,886 49.3 | 12,642 2241 57,529 036
C 10 2 270.2 44 8 12,111 21.56 5,818 66.4 17,928 1.16
D 14.7 266.7 44.8 11,606 21.5 5,627 66.4 17,032 1.22
Note: All solids data (weight, activity, etc.) is reported on a dry weight basis, except where noted.




Table C-7. Composite # LV3C Characterization Data

3/ 772

Solids Fractions (microns) Avg. Act.
PARAMETER Units | >150 | 38150 | <38 | Filrate | Totals (Solids)
Partcle Size Distribution
Measured weights grams 12.9 53.7 189.9 3,020 256.5
Measured fraction % % 5.0 20.9 74.0 100.0
Estimated fraction % % 5.3 28.0 66.7
Gross Activity (measured)
Alpha - conc. pCi/g 25.7 31.0 257.9 0. 199.5
- activity pCi 332 1,666 | 48,966 21 51,175
- % total % 0.6 3.3 95,7 0.4 100.0
Beta - conc. pCilg 10.0 242 | 1445 0.1 114.2
- activity pCi 128 1,300 | 27,448 423 29,299
- % total % 0.4 4.4 93.7 1.4 100.0
Total - conc. pCi/g 35.7 55.2 402.4 0.2 313.7
- activity pCi 460 2,965 76,414 634 80,474
- % total % 0.6 3.7 95.0 0.8 100.0
Alpha:Beta Ratio 2.58 1.28 1.78 0.50 1.75
Isotopic Activity (estimated)
Uranium U-234 pCi/g 8.4 3.6 11.7 0.0 9.2
U-235 pCi/g 0.5 0.2 0.4 0.0 0.4
U-238 pCi/g 8.7 3.5 10.6 0.0 8.5
Total U pCi/g 17.6 7.3 22.7 0.0 18.1
Thorium Th-228 pCi/g 0.3 0N 0.1 0.0 0.1
Th-230 pCi/g 224.2 37.8 54.4 0.2 68.1
Th-232 pCi/g 0.3 0.0 0. 0.0 0.
Radium Ra-226 pCi/g 14.2 5.6 23.7 0.0 17.5
Total isotopic activity pCi/g 256.6 50.8 101.0 0.2 0.0 103.9
Alpha/beta:isotopic ratio 0.14 1.09 3.98 3.02
Whole/Raw Sample Data: wet wt. = 302.0 grams
Moisture Solids Gross Alpha Gross Beta Total Frac/raw
# % grams pCi/g pCi pCi/g pCi pCi/g pCi Ratio
A 15.1 256.4 160.6 41,172 63.4 16,245 223.9 57,418 1.40
B 171 250.4 160.6 | 40,207 63.4 | 15,865 223.9 56,072 1.44
C 15.1 256.4 158.4 | 40,60A 86.7 | 24,78b 255.0 65,392 1.23
D 17.1 250.4 158.4 | 39,654 96.7 | 24,205 255.0 63,859 1.26
Note: All solids data (weight, activity, etc.) is reported on a dry weight basis, except where noted.
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Submission id: 130004056

CTC Sample ID: 200013718
Client Sample ID: SL102-6300UM
Waste Type: SOLID/RAD
Date Received: 05-OCT-94
Date Sampled: 30-SEP-94
Parameter | Resuit

WET CHEMISTRY
Bulk Density 0*

Percent Moisture -
* Rejected due to insufficient sample.

RADIUM-226 - SOLID .
Radium-226, As Ra-226
COMMENTS:

200013718 -

RA-226= 0.662 PCG +/- 0.100 PCG (MDC= 0.145 PCG)
AS 10/27/94

200013719 -

RA-226= 10.3 PCG +/- 0.137 PCG (MDC= 0.0574 PCG)
AS 10/27/94

200013720 -

RA-226= 26.4 PCG +/- 0.131 PCG (MDC= 0.0214 PCQG)
AS 11/1/94

0.662

THORIUM ALPHA ISOTOPIC - SOLID

Th-228 <15
Th-230 10.9
Th-232 <1.5
COMMENTS:

200013718 -

ISOTOPE CONC(PCQG) ERROR(PCG) MDC(PCG)
TH-228 0.207 0.240 0.207
TH-230 109 2.08 0.208
TH-232 0.207 0.240 0.207
AS 10/19/94

200013719 -

All units in pCi/l

Th-228 -0.0537 +/- 0.456 MDC=1.19
Th-230 122  +/- 16.0 MDC=0.468
Th-232 0.204 +/- 0.236 MDC=0.204
rws 10/30/94

200013720 -
ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)

TH-228 0.149 0.362 0.497
TH-230 109 15.7 0.423
TH-232 0.00 0.00 0.0916

AS 10/19/94

PQL = Practical Quantitation Limit

Page 2 of 9

200013719
SL102-2000UM
SOLID/RAD
05-OCT-94
30-SEP-94

Result

0.8198

10.3

<1.5
122
<15

200013720
SL102-500UM
SOLID/RAD
05-OCT-94
30-SEP-94

Result

.9098

26.4

<15
109
<15

v
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— ot —h
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pci/g

pci/g
pci/g
pci/g
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Submission id: 130634058

CTC Sample ID: 200013718 200013719 200013720

Client Sample ID: SL102-6300UM SL102-2000UM SL102-500UM

Waste Type: , SOLID/RAD ' SOLID/RAD SOLID/RAD

Date Received: . 05-OCT-94 05-OCT-94 05-OCT-94

Date Sampled: 30-SEP-94 30-SEP-94 30-SEP-94

Parameter Result Result Result PQL Unit
URANIUM ALPHA ISOTOPIC - SOLID

U-234 658 66.1 106 15 pci/g

U-235 348 3.25 ) 5.39 1.5 pci/g

U-238 669 67.6 107 1.5 pci/g

COMMENTS:

200013718 -

U3334 658 PCG +/- 63.8 PCG MDA=0.524 PCG

U235 34.8 PCG +/- 4.31 PCG MDA=0.497 PCG

U238 669 PCG +/- 64.8 PCG MDA=0.353 PCG

RWS 10/10/94

200013719 -

U3334 66.1 PCG +/- 5.89 PCG MDA=0.113 PCG

U235 3.25 PCG +/- 0.519 PCG MDA=0.118 PCG

U238 67.6 PCG +/- 6.03 PCG MDA=0.120 PCG

RWS 10/10/94

200013720 -

U3334 106 PCG +/- 9.74 PCG MDA=0.0836 PCG
: U235 5.39 PCG +/- 0.669 PCG MDA=0.0688 PCG

U238 107 PCG +/-9.88 PCG MDA=0.0630 PCG

RWS 10/10/94

PQL = Practical Quantitation Limit

Page 30of 9
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Submission id: 1300040586

CTC Sample ID: 200013721 200013722 200013723

Client Sampie ID: SL102-150UM SL102-75UM SL102-38UM

Waste Type: : SOLID/RAD SOLID/RAD SOLID/RAD

Date Received: 05-0CT-94 05-0OCT-94 05-0OCT-94

Date Sampied: 30-SEP-94 30-SEP-94 30-SEP-94

Parameter Resuit Result Result PQL Unit
WET CHEMISTRY ‘

Bulk Density 0.8984 0.6697 1.136 g/cc

Percent Moisture - - - pct
RADIUM-226 - SOLID

Radium-226, As Ra-226 16.4 26.2 5.37 B pci/g

COMMENTS:

200013721 -

RA-226= 16.4 PCG +/- 0.171 PCG (MDC= 0.0297 PCQG)

AS 10/27/94

200013722 -

RA-226= 26.2 PCG +/- 0.348 PCG (MDC= 0.0759 PCG)

AS 10/27/94

200013723 - ‘

3A-226= 5.37 PCG +/- 0.0835 PCG (MDC= 0.0213 PCQG)

AS 10/27/94
THORIUM ALPHA ISOTOPIC - SOLID

Th-228 <15 <15 <15 1.5 pci/g

Th-230 49.4 111 37.4 1.5 pci/g

Th-232 <15 <15 <15 1.5 pci/g

COMMENTS:

200013721 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.221 0.150 0.0738

TH-230 49.4 6.94 0.0738

TH-232 0123 0.111  0.0737

AS 10/19/94

200013722 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.246 0.788 1.08

TH-230 111 153  0.178

TH-232 0.0591 0.118 0.177

AS 10/19/94

200013723 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.0312 0.130  0.181

TH-230 37.4 4.12  0.0297

TH-232 0.0395 0.0397  0.0296

AS 10/19/94

PQL = Practical Quantitation Limit A
Page 4 of 9
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Submission id: 100004056

CTC Sampile ID: 200013721 200013722 200013723

Client Sampile ID: SL102-150UM SL102-75UM SL102-38UM

Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD

Date Recelved: 05-OCT-94 05-OCT-94 05-OCT-94

Date Sampled: - 30-SEP-94 30-SEP-94 30-SEP-94

Parameter Result Resuit Resutt PQL nit
URANIUM ALPHA ISOTOPIC - SOLID

U-234 133 169 9.67 15 pei/g

U-235 6.49 8.24 <15 1.5 pci/g

U-238 137 177 9.68 1.5 pci/g

COMMENTS:

200013721 -

U3334 133 PCG +/- 12.6 PCG MDA=0.0992 PCG
U235 6.49 PCG +/- 0.799 PCG MDA=0.0866 PCG
U238 137 PCG +/- 13.0 PCG MDA=0.0702 PCG
RWS 10/10/94

200013722 -

U3334 169 PCG +/- 15.5 PCG MDA=0.163 PCG
U235 8.24 PCG +/- 1.04 PCG MDA=0.0959 PCG
U238 177 PCG +/- 16.2 PCG MDA=0.106 PCG
RWS 10/10/94

200013723 -

U3334 9.67 PCG +/- 0.844 PCG MDA=0.0317 PCG
U235 0.546 PCG +/- 0.0884 PCG MDA=0.00799 PCG
U238 9.68 PCG +/- 0.845 PCG MNA=0.00648 PCG
RWS 10/10/94

PQL = Practical Quantitation Limit

Page 5of 9
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Submission Id: 100004056

CTC Sampile ID: 200013724
Client Sample ID: SL102-0.7UM
Waste Type: SOLID/RAD
Date Received: 05-OCT-94
Date Sampled: 30-SEP-94
Parameter Result

WET CHEMISTRY
Bulk Density 0.9436

Percent Moisture

RADIUM-226 - LIQUID
Radium 226, As Ra-226
COMMENTS:
200013725 -
RA-226= -0.0153 PCL +/- 0.106 PCL (MDC=0.183 PCL)
AS 11/1/94
RADIUM-226 - SOLID
Radium-226, As Ra-226 143
COMMENTS
200013724 -
RA-226= 14.3 PCG +/- 0.137 PCG (MDC= 0.0218 PCG)

AS 10/27/94
200013726 -

RA-226= 14.9 PCG +/- 0.0737 PCG (MDC= 0.0120 PCG)
" AS 11/1/94

THORIUM ALPHA ISOTOPIC - SRS

Th-228 -
Th-230 -
Th-232 -

COMMENTS:

200013725 -

ISOTOPE CONC(PCL) ERROR%PCL) MDC(PC.L)
TH-228 -0.0397 0.254 040

TH-230 9.35 1.39 0.264

TH-232 0.0507 0.0718 0.0760

AS 10/19/94

THORIUM ALPHA ISOTOPIC - SOLID

Th-228 <15
Th-230 49.7

PQL = Practica!l Quantitation Limit

Page 6 of 9

200013725 200013726

SL102-FILTRATE SL102-RAW

LIQUID/RAD SOLID/RAD

05-OCT-94 05-OCT-94

30-SEP-94 30-SEP-94

Resuit Resuit PQL Unit

- 1.188 . ccC

- q_m ) Qa’?,u.vkl g/ct
1255 Secepnttne

<5 . 5 pci/l

- 14.9 A pCi/g

<1 - 1 . pci/l

9.35 - 1 paill

<1 - 1 pci/l

- <15 15 pci/g

- 61.5 1.5 pci/g



JSZ/ T TE

Submission id: 130004058

CTC Sampie ID: 200013724 200013725 200013726

Client Sampile ID: SL102-0.7UM SL102-FILTRATE SL102-RAW

Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD

Date Received: 05-0OCT-94 05-OCT-94 05-0OCT-94

Date Sampled: - 30-SEP-94 30-SEP-94 30-SEP-94

Parameter Resuit Resuit Result PQL nit

URANIUM ALPHA ISOTOPIC - SOLID
(continued):

U235 2.75 PCG +/- 0.363 PCG MDA=0.0404 PCG

U238 48.7 PCG +/-4.77 PCG MDA=0.0421 PCG
RWS 10/10/94

PQL = Practical Quantitation Limit
Page 8 of 9
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Submission id: 130004056

Report Date Nov 17, 1994

\ X
N (g ey W e XL W=t 2
Labora_tquanager Date

atbe 0. LoLL )/-17-9Y

_Project Manager / Date

Page 9 of 9



Clemsc " echnical Center

client _LD+D
Location C:r()
Project/Number 121042:7

Sample Type(s)_L.jQ.\LlJD_'Lm__

CHAIN-OF-CUSTODY RECORD

h"%’

SAMPLE CONTAINER DESCRIPTION

“%"%‘f N

Cle, esearch Park
16~ achnology Drive
Anderson, SC 29625

(803) 646-2413
Fax # (803) 646-5311

Page __Lof /

DATE LIMS
SAMPLE IDENTITY SAMPLED/TIME NUMBER TOTAL REMARKS
L1032 - 6300 um|Q2Aau @Y/ 37113 | | I ]
SLi0R - Weoum| U 71q | ]
5L — S20um 13730 | ! !
SL02 ~1SD WM (> | ! i
SU0Z2~ q5uwm ‘ 1373 | 1 |
5u02.~ 35um 13733 | A [ \
SL05- 0 Tum (373Y | |
SLI0A - FILTRATE [37735 {
SL02- AW \Y/ 13126 |
Sul. Yose i
Total No. of Containers 9
Organization: (% ’mfﬂ Received by: '7%/%7:‘/ V‘! K/‘/’/ Organization: Crc
Date: M/gﬂ/ Time: ___/3c®
Relinquished by: Organization: Received by: Organization: \
Date: Time: Date: Time: Q.A
Ralinquished by: Organization: Received by: Organization: S
Date: Time: Date: . Time: O
Delivery Method: (attach shipping bill, if any)  Shipping Contalner 1D e %4

NOTE: Ali Information concerning the date, lime, anayst and method of analysis 1 recorded in bound log books at CTC and s available upon request.



) 3/T772

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

5@(6% -

Analytical Results

AMENDED 11/29/94

Submission ID: 100004055
Project Name/ID: SAIC FUSRAP
Client Name: TD&D |

Client Location: ANDERSON, SC




S 3/ T T2

Submission id: 130004055

CTC Sample ID: 200013709 200013710 200013711
Cllent Sample ID: SL104-6300UM SL104-2000UM SL104-500UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
- Date Recelved: 05-OCT-94 05-OCT-94 05-OCT-94
Date Sampled: 05-OCT-94 05-OCT-94 05-OCT-94
Parameter Result Resuilt Result PQL Unit
WET CHEMISTRY
Bulk Density . o* 1.44 1.141 glcc
Percem Moisture - - - pct
* Insufficient sample to perform Bulk Density.
RADIUM-226 - SOLID
Radium-226, As Ra-226 1.28 1.60 8.61 1 pci/g
COMMENTS: '
200013709 -
RA-226= 1.28 PCG +/- 0.0305 PCG (MDC=5.14E-4 PCG)
- AS 10/27/94
200013710 -
RA-226= 1.60 PCG +/- 0.0302 PCG (MDC= 0.0133 PCG)
AS 10/27/94
200013711 -
RA-226= 8.61 PCG +/- 0.110 PCG (MDC= 0.0336 PCQG)
AS 10/27/94
THORIUM ALPHA ISOTOPIC - SOLID
Th-228 <15 <15 <15 15 pci/g
Th-230 2.82 2.42 30.4 1.5 pci/g
Th-232 <15 <15 <15 15 pci/g
COMMENTS: |
200013709 -

All units in pCi/g

Th-228 0.160 +/- 0.186 MDC=0.372
Th-230 2.82 +/- 0.518 MDC=0.139
Th-232 0.429 +/- 0.175 MDC=0.112
rws 10/30/94

200013710 -
ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.0492 0.134  0.190

TH-230 242 0442 0.0413

TH-232 0.000 0.000 0.0412

AS 10/18/94

200013711 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.0867 0.367 0513

TH-230 304 3.21  0.0594

TH-232 0.0988 0.0888 0.0593

‘ AS 10/19/94

PQL = Practical Quantitation Limit

Page 2 0of 9
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Submission id: 1300049055

’ CTC Sample ID: 200013709 200013710 200013711
Client Sampile ID: SL104-6300UM SL104-2000UM SL104-500UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 05-0OCT-94 05-OCT-94 05-OCT-94
Date Sampied: 05-OCT-94 05-OCT-94 05-OCT-94
Parameter Result Result Result _ PQL  Unit

URANIUM ALPHA ISOTOPIC - SOLID

U-234 <15 2.77 11.7 15 peilg
U-235 <15 <15 <15 1.5 pCi/g
U-238 <15 2.49 12.1 1.5 pci/g
COMMENTS:

200013709 -

U3334 0.862 PCG +/- 0.1568 PCG MDA=0.0570 PCG
U235 0.0761 PCG +/- 0.0537 PCG MDA=0.0781 PCG
U238 0.782 PCG +/- 0.149 PCG MDA=0.0517 PCG
RWS 10/10/94

200013710 -

U3334 2.77 PCG +/- 0.319 PCG MDA=0.0441 PCG
U235 0.147 PCG +/- 0.0586 PCG MDA=0.0383 PCG
U238 2.49 PCG +/- 0.295 PCG MDA=0.0351 PCG

‘ RWS 10/10/94 <

200013711 -

U3334 11.7 PCG +/- 1.12 PCG MDA=0.107 PCG
U235 0.622 PCG +/- 0.168 PCG MDA=0.105 PCG
U238 12.1 PCG +/- 1.15 PCG MDA=0.0849 PCG
RWS 10/10/94

PQL = Practical Quantitation Limit

Page 3 of 9



JB] 772

Supmission id: 100004055

CTC Sample ID: 200013712

Cllent Sample ID: SL104-150UM

Waste Type: - SOLID/RAD

Date Received: 05-0OCT-94

Date Sampled: 05-0OCT-94

Parameter Result
WET CHEMISTRY

Butk Density 0

Percent Moisture -
RADIUM-226 - SOLlD

Raduum 226, As Ra-226 21.7

COMMENTS: '

200013712 -

RA-226= 21.7 PCG +/- 0.231 PCG (MDC- 0. 0597 PCG)
AS 10/27/94

200013713 -

RA-226= 57.4 PCG +/- 0.536 PCG (MDC= 0.122 PCG)
AS 10/27/94

200013714 -

3A-226= 4.45 PCG +/- 0.0483 PCG (MDC= 0.0127 PCQG)

AS 10/27/94 -

THORIUM ALPHA ISOTOPIC - SOLID
Th-228 <15

Th-230 : AR
Th-232 <15
COMMENTS:

200013712 -

All units in pCi/g

Th-228 0.396 +/- 0.320 MDC= 0 542
Th-230 211 +/- 21.0 MDC=0.255
Th-232 0.343 +/- 0.238 MDC=0.254
rws 10/30/94

200013713 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 134 23.0 30.2

TH-230 7760 982 495

TH-232 8.23 7.43 4.94

AS 10/19/94

200013714 -

ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
TH-228 0.141. 0.134 - 0.163

TH-230 468 487 0.0864

TH-232 0.0671 0.0696 0.0862

AS 10/19/94

PQL = Practical Quantitation Limit

Page 4 of 9

200013713
SL104-75UM
SOLID/RAD
05-0OCT-94
05-OCT-94

Result

574

134

7760
8.23

200013714
SL104-38UM
SOLID/RAD
05-OCT-94
05-OCT-94

Resutlt
1.253

4.45

ADA
n®wn

o
=2
=
G

A - pcilg

pci/g
pci/g
pci/g

-— e -t
.18,
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Submission id: 130064055

U3334 35.6 PCG +/- 3.24 PCG MDA-O 142 PCG
U235 2.08 PCG +/- 0.413 PCG MDA=0.111 PCG
U238 37.2 PCG +/- 3.37 PCG MDA=0.0810 PCG

RWS 10/10/94
200013713 -

U3334 57.4 PCG +/- 5.56 PCG MDA=0.319 PCG
U235 3.21 PCG +/- 0.711 PCG MDA=0.234 PCG
U238 60.0 PCG +/-5.79 PCG MDA=0.190 PCG

CTC Sampie ID: 200013712 200013713 200013714

Client Sampie ID: SL104-150UM SL104-75UM SL104-38UM

Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD

Date Recelved: 05-OCT-94 05-OCT-94 05-0CT-94

Date Sampled: 05-OCT-94 05-0OCT-94 05-OCT-94

Parameter Resuit Resuit Result PQL Unit
URANIUM ALPHA ISOTOPIC - SOLID

U-234 ' 35.6 57.4 4.04 1.5 pci/g

U-235 2.08 3.21 <15 15 pei/g

U-238 37.2 60.0 4.09 15 pei/g

COMMENTS:

200013712 -

RWS 10/10/94
{. 200013714 -

U3334 4.04 PCG +/- 0.389_PCG MDA=0.0367 PCG
U235 0.260 PCG +/- 0.0617 PCG MDA=0.0323 PCG
U238 4.09 PCG +/- 0.394 PCG MDA=0.0282 PCG
RWS 10/10/94

—— e e

PQL = Practical Quantitation Limit .
Page 5 of 9

[P
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Submission id: 1000064074

CTC Sample ID: 200013751 200013752 200013753
Client Sample ID: SL203-0.7UM SL203-FILTRATE  SL203-RAW
Waste Type: SOLID/RAD LIQUID/RAD - SOLID/RAD
Date Received: 10-OCT-94 10-OCT-94 10-OCT-94
Date Sampled: - 05-0OCT-94 05-OCT-94 05-0OCT-94

O

Parameter Resuit Result Result L nit

WET CHEMISTRY
Bulk Density 1.06 - 1.49 g/cc
Percent Moisture - .

RADIUM-226 - LIQUID
Radium 226, As Ra-226 : 5.62 - 5 pei/
COMMENTS: ‘
200013752 -

RA-226= 5.62 PCL +/- 0.221 PCL (MDC= 0.204 PCL)
AS 11/1/94

RADIUM-226 - SOLID —~
Radium-226, As Ra-226 32.1 - . >
COMMENTS:

200013751 -

RA-226= 32.1 PCG +/- 0.155 PCG (MDC= 7.50E-3 PCG)
AS 11/14/94

A pci/g

THORIUM ALPHA ISOTOPIC - SRS

Th-228 - <1 - 1 paill
Th-230 . 190 - pcill
Th-232 5 <1 - 1 paill

COMMENTS:

200013752 -

All units in pCi/l

Th-228 0.503 +/- 0.877 MDC=1.91
Th-230 190 +/- 23.0 MDC=0.884
Th-232 0.232 +/- 0.428 MDC=0.932
rws 10/30/94

—

THORIUM ALPHA ISOTOPIC - SOLID

Th-228 <15 - <15
‘ Th-230 248 - 147
Th-232 <15 . <15

pci/g
pcl/g
pci/g

-t - —
[ R4t N8, ]

PQL = Practical Quantitation Limit
Page 6 of 9
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Submission id: 130004074

L J

CTC Sample ID: 200013751 200013752 200013753

Client Sample ID: SL203-0.7UM SL203-FILTRATE  SL203-RAW

Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD

Date Received: 10-OCT-94 10-OCT-94 10-OCT-94

Date Sampled: 05-OCT-94 05-OCT-94 05-OCT-94

Parameter Result Result Result PQL nit

THORIUM ALPHA ISOTOPIC - SOLID
(continued): -

COMMENTS:

200013751 -

All units are pCi/g

Th-228 0.222 +/- 0.163 MDC=0.283
Th-230 248 +/-28.8 MDC=0.144
Th-232 0.227 +/- 0.120 MDC=0.0454
rws 10/30/94

200013753 -

All units are in pCi/

Th-228 0.0581 +/- 0.0795 MDC=0.165

Th-230 147 +/-13.3 MDC=0.0981

Th-232 0.261 +/- 0.104 MDC=0.0483
‘ rws 10/30/94

URANIUM ALPHA ISOTOPIC - LIQUID

U-234 - 345 - 1 pei/l
U-235 \ - 1.73 . 1 peill
U-238 . 32.5 : - 1 pai/l
COMMENTS:

200013752 -

All units are PCi/L

ISOTOPE  Activity Error MDC
U-234 34.53.430.0657
U-235 1.73 0.458 0.0813
U-238 32.53.26 0.238

AS 11/3/94

URANIUM ALPHA ISOTOPIC - SOLID

U-234 41.2 - 375 15  pailg
U-235 <15 . 1.52 15  peig
U-238 30.8 - 34.9 15  pcilg
COMMENTS:

200013751 -

J-234 = 41.2 +/- 4.42 MDC = 0.0860

‘ ALL UNITS ARE PCI/G
U-235 = 1.44 +/- 0.281 MDC = 0.0294

PQL = Practical Quantitation Limit

Page 7 0f 9



)3/ 772

Submission id: 100004074

CTC Sample ID: 200013751 200013752 200013753

Client Sample ID: SL203-0.7UM SL203-FILTRATE  SL203-RAW

Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD

Date Received: 10-OCT-94 10-OCT-94 10-OCT-94

Date Sampled: 05-0OCT-94 05-OCT-94 05-0OCT-94

Parameter Result Result Result PQL  Unit

URANIUM ALPHA iSOTOPIC - SOLID
(continued): '

U-238 = 30.8 +/- 3.34 MDC = 0.0239
AS 10/17/94 .
200013753 -

ISOTOPE MDC(PCL)

U-234 0.0269

U-235 0.120

U-238 0.127

AS 10/18/94

PQL = Practical Quantitation Limit

Page 8 of 9
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Submission id: 100004074

Report Date Nov 21, 1994

~

\ S Nns \_C)»:.SL%

Laboratory '@agc‘r

ProjecQManager N\ :

Page 9of 9
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CHAIN-OF-CUSTODY RECORD

Clemsc ‘echnical.Center

Cler search Fark
1 nology Drive
Anderson, SC 29625

(803) 646-2413

——D _‘_D Fax # (803) 646-5311
Glent Syd SAMPLE CONTAINER DESCRIPTION I /
Location Y Page _ ' of I _
Project/Number F(Lbﬂnpl/ 242°) \}Y) \,” }” \}[7
Sample Type(s) LU (D + S0UD 66/ ?’Q J

DATE LIMS V /A
SAMPLE IDENTITY SAMPLED/TTIME NUMBER N\ N ~ TOTAL REMARKS
51203 - (20u 10594 @ 13145 I |
03 - 2000um /500 137146 | | [
SL2D 3~ SWOwW— 13741 - l |
L2203~ [S0wm 13143 | [
SL 20%- 1S um 137149 [ |
L2033~ 35 uum |}150 | [
L20%- 0, 7u [375] I |
ISL203 - FiLiree Y, 157153 | | |
51203 A 5753 1 ;
4O 1Y
Total No. of Containers
Sampled By ;Dﬁ/llw W _ q
Relinquished by: M/{{(M mgcmzmlon: 7-% Received va )4% Organization: E7¢
Date: /O-/0 -7 7/ Time: __ /2. 30 Date: _2/ ¢/ 2% Time: __ 250
Relinquished by: Organization: Recelved by: Organization:
Date: Time: Date: Time:
Relinquished by: Organization: Recelved by: Organlzation:
Date: Time: Date: Time:
Delivery Method: (attach shipping bill, if any)  Shipping Container ID

NOTE: All Information concérnlng the date, time, analyst and method of analysis is recorded in bound log books at CTC and Is available upon request.

Tl ES
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Submission id: 1300604074

CTC Sample ID: 200013745 200013746 200013747
Client Sample ID: SL203-6300UM SL203-2000UM SL203-500UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Recelved: .10-0OCT-94 10-OCT-94 10-OCT-94
Date Sampled: 05-0OCT-94 05-0OCT-94 05-0OCT-94
Parameter Resuit Result Result PQL nit
THORIUM ALPHA ISOTOPIC - SOLID
(continued):
rws 10/30/94
URANIUM ALPHA ISOTOPIC - SOLID
U-234 <15 <15 5.70 1.5 pci/g
U-235 <15 <15 <15 1.5 pci/g
U-238 <15 <15 5.45 15  peilg
COMMENTS:
200013745 -

ALL UNITS ARE PCI/G

U-234 = 0.423 +/- 0.0922 MDC = 0.0409
‘u-zss = 0.0373 +/- 0.0266 MDC = 0.0140

J-238 = 0.443 +/- 0.0946 MDC < 0.0410

AS 10/17/94

200013746 -

All units are pCi/g

U-234 = 1.18 +/- 0.177 MDC = 0.0433 PCG

U-235 = 0.0839 +/- 0.0414 MDC =0.0148 PCG

U-238 = 1.09 +/- 0.165 0.0120 PCG

AS 10/17/94

200013747 -

ALL UNITS ARE PCI/G

U-234 = 5.70 +/- 0.625 MDC = 0.0622

U-235 = 0.305 +/- 0.0970 MDC = 0.0213

U-238 = 5.45 +/- 0.602 MDC = 0.0624

AS 10/17/94

PQL = Practical Quantitation Limit

Page 3 of 9



S 3/T P2

Submission id: 100004073

CTC Sample ID: 200013748 200013749 200013750
Client Sampie ID: SL203-150UM SL203-75UM SL203-38UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 10-OCT-94 10-OCT-94 10-OCT-94
Date Sampied: 05-OCT-94 05-OCT-94 05-OCT-94
Parameter ' Resuit Resuit Resutlt PQL Unit
THORIUM ALPHA ISOTOPIC - SOLID
(continued):
URANIUM ALPHA iISOTOPIC - SOLID
U-234 ‘ ‘ 7.98 21.8 8.97 15 pei/g -
U-235 <15 : <15 <15 1.5 pci/g
U-238 8.18 22.6 9.28 1.5 pci/g
COMMENTS:
200013748 -

ALL UNITS ARE PCIIG
U-234 = 7.98 +/- 0.835 MDC = 0.0160
U-235 = 0.428 +/- 0.113 MDC = 0.0198
‘u-zaa — 8.18 +/- 0.854 MDC = 0.0160
WAS 10/17/94
200013749 -
ALL UNITS ARE PCI/G
U-234 = 21.8 +/- 2.39 MDC = 0.0439
U-235 = 1.11 +/- 0.325 MDC = 0.196
U-238 = 22.6 +/- 2.47 MDC = 0.159
AS 10/17/94
200013750 -
ALL UNITS ARE PCIIG
U-234 = 8.97 +/- 0.984 MDC = 0.0919
U-235 = 0.514 +/- 0.154 MDC = 0.0314
U-238 = 9.28 +/- 1.01 MDC = 0.120
AS 10/17/94

PQL = Practical Quanttation Limit
Page 50of 9



Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Analytical Results

Submission ID: 100004075
Project Name/ID: 26427 FUSRAP
Client Name: TD&D

Client Location: ANDERSON, SC




S3/7 72

Submission id: 130004075

Report Date Nov 17, 1994

\ _A:'\M \'h‘:3 \)\\)Q%.\‘ \r&\ !‘-lZ""T
Laboratc@i\lranager . Date
0 ALY | —y
Pro;ect Manager Date

Page 9 of 9



CHAIN-OF-CUSTODY RECORD

SAMPLE CONTAINER DESCRIPTION

Clems: "echnical Center

Client W T'D

Location CT c )
Project/Number F\’té Kﬂ'P/Z(DI{Z:?‘
Sample Type(s)_LL T W 0+ sSoup

Cle ‘vesearch rure
10 hnology Drive

- Anderson, SC 29625
(803) 646-2413

Fax # (803) 646-5311

rogo o

DATE LIMS ~ /A N(«) ‘YLJ
SAMPLE IDENTITY SAMPLED/TIME NUMBER N N\ TOTAL REMARKS
SL20y~(300um| jo-5-9¢ € | 13754 [ /
QU2DY 20D Um|  /5PP | 13055 » /
2ol oum | [5G | 7
SC20Y - 15D i 157159 ] {
15204 — ‘75 um | 13759 | {
204 - 29 um R J [
VBLzo4 - 0. 7um BRI l /
$120Y - FILTRATE el [ | [
520~ \ 157 | /
S LI C’?S .
Total No. of Containers q
Sampled By . y
Relinquished by: ganization: __/ M Received by: %// % A~ Organtzation: __ L7 C.
ate: /[~ / Time: _2 3¢ Date: _/9/ ¢ ﬁ/ Time: _/&2.50
Relinquished by: Organization: Received by: Organization:
Date: Time: Date: Time: __
Relinquished by: Organlzation: Recelved by: Organlzation:
Date: Time: Date: Time:
Delivery Method: (attach shipping bill, if any)  Shipping Container ID

NOTE: Al Information concerning the date, time, analyst and method of analysis is recorded in bound log books at CTC and Is available upon request.

/s S/



S 3/T7 72

Submission id: 190004075

CTC Sample ID: 200013754 200013755 200013756
Client Sample ID: SL204-6300UM SL204-2000UM SL204-500UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 10-OCT-94 . 10-OCT-94 10-OCT-94
Date Sampled: ~ 05-0CT-94 05-OCT-94 05-OCT-94
Parameter Result Resuit Result PQL Unit
THORIUM ALPHA ISOTOPIC - SOLID
(continued):
URANIUM ALPHA ISOTOPIC - SOLID
U-234 ' 5.10 168 172 15 pei/g
U-235 <15 7.38 9.94 1.5 pei/g
U-238 5.15 168 176 15 ‘peilg
COMMENTS:
200013754 -

ALL UNITS ARE PCI/G

U-234 = 5.10 +/- 0.671 MDC = 0.0334
U-235 = 0.179 +/- 0.101 MDC = 0.0412
J-238 =5.15 +/- 0.681 MDC = 0.121
AS 10/18/94

200013755 -

ALL UNITS ARE PCI/G

U-234 = 168 +/- 20.1 MDC = 0.0895
U-235 =7.38 +/- 1.35 MDC = 0.111
U-238 = 168 +/- 20.2 MDC = 0.421
AS 10/18/34

200013756 -

ALL UNITS ARE PCI/G

U-234 = 172 +/- 20.3 MDC = 0.339
U-235 =9.94 +/- 1.69 MDC = 0.116
U-238 = 176 +/- 20.8 MDC = 0.0941
AS 10/18/94

PQL = Practical Quantitation Limit

Page 3 0f 9
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Submission id: 100004075

CTC Sample ID: 200013757
Client Sample ID: SL204-150UM
Waste Type: SOLID/RAD
Date Received: 10-OCT-94
Date Sampled: 05-0CT-94
Parameter Result

URANIUM ALPHA ISOTOPIC - SOLID

U-234 211

U-235 10.4
U-238 214

COMMENTS:

200013757 -

ALL UNITS ARE PCI/G

U-234 = 211 +/- 23.7 MDC = 0.106
U-235 =104 +/- 1.77 MDC = 0.131.
U-238 = 214 +/- 24.0 MDC = 0.106
AS 10/18/94

200013758 -

ALL UNITS ARE PCI/G

U-234 = 158 +/- 16.4 MDC = 0.424
U-235 = 8.04 +/- 1.48 MDC = 0.145
U-238 = 163 +/- 17.0 MDC = 0.118
AS 10/18/94

200013750 -

ALL UNITS ARE PCi/G

U-234 = 9.60 +/- 1.00 MDC = 0.0754
U-235 = 0.568 +/- 0.149 MDC = 0.0258
U-238 = 8.77 +/- 0.927 MDC = 0.0209
AS 10/18/94

PQL = Practical Quantitation Limit

Page 5of 9

200013758
SL204-75UM
SOLID/RAD
10-OCT-94
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Result
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Submission id: 130004075

CTC Sample ID: ' 200013754 200013755 200013756

Client Sample ID: SL204-6300UM SL204-2000UM SL204-500UM

Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD

Date Received: 10-OCT-94 . 10-0CT-94 10-OCT-94

Date Sampied: 05-OCT-94 - 05-OCT-94 05-0CT-94

Parameter Result Result Result PQL Unit
WET CHEMISTRY

Bulk Density 0 * .872 1.08 g/cc

Percent Moisture - - - pct
* Rejected due to insufficient sample.
RADIUM-226 - SOLID

Radium-226, As Ra-226 9.22 39.1 177 1 pci/g

COMMENTS:

200013754 -

RA-226= 9.22 PCG +/- 0.128 PCG (MDC= 0.0176 PCQG)

AS 11/14/94 )

200013755 -

RA-226= 39.1 PCG +/- 0.245 PCG (MDC= 0.0153 PCQ)

AS 11/14/94

200013756 -

‘ RA-226= 177 PCG +/- 0.765 PCG (MDC= 0.0221 PCG)

AS 11/14/94
THORIUM ALPHA ISOTOPIC - SOLID

Th-228 : <15 <1.5 <15 1.5 pci/g

Th-230 21.2 181 53.2 1.5 pci/g

Th-232 <15 <15 <15 1.5 - pei/g

COMMENTS:

200013754 -

All units are in pCi/g

Th-228 0.125 +/- 0.134 MDC=0.260
Th-230 21.2 +/-2.23 MDC=0.118
Th-232 0.0685 +/- 0.0725 MDC=0.110
rws 10/30/94

200013755 -

All units are in pCi/g

Th-228 0.0385 +/- 0.256 MDC=0.648
Th-230 181  +/- 24.3 MDC=0.270
Th-232 0.337 +/- 0.242 MDC=0.126
rws 10/30/94

200013756 -

All units are in pCi/g

Th-228 0.431 +/- 0.423 MDC=0.785

Th-230 53.2 +/- 6.14 MDC=0.246
‘ Th-232 0.426 +/- 0.229 MDC=0.273

rws 10/30/94

PQL = Practical Quantitation Limit
Page 2 0f 9



Submission id:

J3/T77 2

130004075

_.CTC Sampie ID:

200013758

200013757 200013759
Client Sampie ID: SL204-150UM SL204-75UM SL204-38UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Recelved: 10-OCT-94 10-OCT-94 10-OCT-94
Date Sampled: 05-0OCT-94 05-OCT-94 05-OCT-94
Parameter Result Resuit Result Unit
WET CHEMISTRY

Bulk Density .664 .603 1.15 g/cc
Percent Moisture - - - pct

" RADIUM-226 - SOLID
Radium-226, As Ra-226 458 344 16.5 A pci/g
COMMENTS:
200013757 -
RA-226= 458 PCG +/- 1.43 PCG (MDC=0.0299 PCG)
AS 11/14/94
200013758 -
RA-226= 344 PCG +/- 1.60 PCG (MDC= 0.0497 PCG)
AS 11/14/94
200013759 -
3A-226= 16.5 PCG +/- 0.121 PCG (MDC= 8.89E-3 PCG)

S 11/14/94

THORIUM ALPHA ISOTOPIC - SOLID

Th-228 1.72 2.55 <15 15 pci/g
Th-230 5110 10100 102 1.5 pci/g
Th-232 8.79 18.6 <15 1.5 pci/g
COMMENTS:
200013757 -

All units in pCi/g

Th-228 1.72 +/- 0.419 MDA =0.401
Th-230 5110 +/- 466 MDA=0.211
Th-232 8.79 +/- 1.12 MDA=0.105
rws 10/30/94

200013758 -

All units in pCi/g

Th-228 2.55 +/- 0.419 MDA=0.331
Th-230 10100 +/- 802 MDA=0.115
Th-232 18.6 +/- 1.73 MDA=0.0910
rws 10/30/94

200013759 -

All units in pCi/g

Th-228 0.102 +/- 0.0511 MDA=0.0725

Th-230 102 +/- 8.48 MDA=0.0318

'h-232 0.237 +/- 0.0638 MDA=0.0317
.vs 10/30/94

PQL = Practical Quantitation Limit
Page 4 of 9
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Submission id: 130004075

. CTC Sample ID: 200013760 200013761 200013762
Client Sample ID: SL204-0.7UM SL204-FILTRATE  SL204-RAW
Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD
Date Received: 10-OCT-94 10-OCT-94 10-OCT-94
Date Sampled: - 05-0OCT-94 05-0OCT-94 05-OCT-94

Parameter Result Result Result PQL Unit

WET CHEMISTRY
Bulk Density 1.18 - 1.18 g/cc
Percent Moisture - .

RADIUM-226 - LIQUID
Radium 226, As Ra-226 - 1.18 - 5 pci/l
COMMENTS:

200013761 -
RA-226= 1.18 PCL +/- 0.116 PCL (MDC=0.153 PCL)
AS 11/1/94
RADIUM-226 - SOLID
. Radium-226, As Ra-226 435 - 105 1 pci/g
COMMENTS: '
200013760 -
RA-226= 43.5 PCG +/- 0.285 PCG (MDC=0.0126 PCG)
AS 11/14/94
200013762 -

RA-226= 10.5 PCG +/- 0.207 PCG (MDC= 0.0579 PCG)
AS 11/8/94

THORIUM ALPHA ISOTOPIC - SRS

Th-228 ' . <1 - 1 pcill
Th-230 i 91.7 i pai/
Th-232 . 5.09 ) 1 peifl

COMMENTS:

200013761 -
All units in pCi/l ~

Th-228 0.436 +/- 1.15 MDA=2.33
Th-23091.7 +/-9.90 MDA=1.01

Th-232 5.09 +/- 1.34 MDA=0.781
rws 10/30/94

—h

’ THORIUM ALPHA ISOTOPIC - SOLID
Th-228 <16 . <15 15  poilg

PQL = Practical Quantitation Limit
Page 6 of 9
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Submission id: 130004075

CTC Sample ID: 200013760 200013761 200013762
Client Sample ID: SL204-0.7UM SL204-FILTRATE SL204-RAW
Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD
Date Received: 10-OCT-94 10-OCT-94 10-OCT-94
Date Sampled: 05-0OCT-94 05-0OCT-94 05-0OCT-94

Parameter : Result Result Result PQL

'C
2

THORIUM ALPHA ISOTOPIC - SOLID
(continued):

Th-230 219 - 53.0
Th-232 <15 - <15

COMMENTS:

200013760 -

All units in pCi/g

Th-228 0.0838 +/- 0.308 MDC=0.630
Th-230 219 +/- 25.0 MDC=0.218
Th-232 0.532 +/- 0.207 MDC=0.131
rws 10/19/94

200013762 -

All units in pCi/g

pci/g
pci/g

-
no;m

Th-228 -0.0299 +/- 0.142 MDA=0.343
Th-23053.0 +/-7.66 MDA=0.168
Th-232 0.184 +/- 0.125 MDA=0.135
rws 10/19/94

URANIUM ALPHA ISOTOPIC - LIQUID

U-234 - 90.6 -
U-235 - 4.35 -
U-238 . - , 87.2 -

COMMENTS:

200013761 -

ALL UNITS ARE pCi/L

ISOTOPE ACTIVITY ERROR MDC
U-234 90.6 9.34 0.207

U-235 4.35 0.787 0.256

U-238 87.2 9.000.0574

AS 11/3/94

pci/l
pci/l
pci/l

-— ol ah

URANIUM ALPHA ISOTOPIC - SOLID

U-234 258 - 31.1
U-235 <15 - <15
U-238 22.0 - 31.5

COMMENTS:
200013760 -

‘ ALL UNITS ARE PCI/G :
U-234 = 25.8 +/- 2.66 MDC = 0.0230

pai/g
pci/g
pei/g

- —d
o,

PQL = Practical Quantitation Limit
Page 7 of 9



/3/77 2

Submission id: 130004075

CTC Sample ID: 200013760 200013761 200013762

Client Sample ID: _SL204-0.7UM SL204-FILTRATE  SL204-RAW

Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD

Date Received: 10-OCT-84 10-OCT-94 10-OCT-84

Date Sampled: 05-0OCT-94 05-0OCT-94 05-OCT-94

Parameter Result Result Result PQL Unit

URANIUM ALPHA ISOTOPIC - SOLID
(continued):

U-235 = 1.02 +/- 0.221 MDC = 0.0284
U-238 = 22.0 +/- 2.29 MDC = 0.0230
AS 10/18/94

200013762 -

ALL UNITS ARE PCI/G

ISOTOPE RESULT ERROR MDC
U-234 31.1 3.06:0.0222

U-235 1.46 0.268 0.0274

U-238 315 3.10 0.0222

AS 10/18/94 -

PQL = Practical Quantitation Limit

Page 8 0of 9
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'Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013798
Client Sample ID: SL303-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




S BT T L

Sample Id: 200013798 Cilent No: SL303-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concering significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resutt Date
No WET CHEMISTRY Tests Requested
COMMENTS: Insufficient sample to perform Bulk Density.

No WET CHEMISTRY Comments

SPECTROSCOPY : Resuﬁ Date
No SPECTROSCOPY Tests Requested '

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID : Resutt . PQL ' Date
Radium-226, As Ra-226 8.22 pci/g .1 pcifg 11/15/04
COMMENTS:

RA-226= 8.22 PCG +/- 0.105 PCG (MDC= 0.0224 PCG)
AS 11/15/94 :

THORIUM ALPHA ISOTOPIC - SOLID Resutt ‘ ' - PQL Date

Th-228 < 1.5 pcilg 1.5 pci/g 11/03/94

Th-230 37.7 pcilg 1.5 pcilg 11/17/04

Th-232 < 1.5 pei/g 1.5 pcilg 11/03/94
COMMENTS:

All units are pci/gram:

TH-228 0.0.0444 +/- 0.289 MDC = 0.396
TH-230 37.7 +/- 419 MDC = 0.258
TH-232 0.140 +/- 0.115 MDC = 0.0698

AS 11/17/94

Page 2 of 4
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Sample Id: 200013798 Client No: SL303-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
- No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 3.69 pci/g 1.5 pcilg 11/13/94
U-235 < 1.5 pcilg 1.5 pci/g 11/13/94
U-238 4.36 pcilg 1.5 pcilg - 11/13/94

COMMENTS:

All units are in pCi/g

U3334 3.69 +/- 0.383 MDC=0.0640
U-235 0.209 +/- 0.0728 MDC=0.0501
U-238 4.36 +/- 0.436 MDC=0.0327
rws 11/14/94

Page 3 of 4
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Sample Id: 200013798 Client No: SL303-6300UM

' This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity. :

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date  Nov 21, 1994

A P ,
j/;i/’—jlj&//u (/‘4" ’\/#/w /Y !/, / 7y

Lab Manager

Page 4 of 4
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- Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013799
Client Sample ID: SL303-2000UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: - ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94
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Sample Id: 200013799 ‘ Client No: SL303-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity. '

FINGERPRINT Resutlt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resutt Date
Bulk Density 1.23 g/cc 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resutt PQL Date

Radium-226, As Ra-226 27.8 peilg .1 pcilg 11/15/94
COMMENTS: '

RA-226= 27.8 PCG +/- 0.164 PCG (MDC= 0.0161 PCG)
AS 11/15/94

THORIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 11/17/94
Th-230 15.5 peilg 1.5 pcilg 11/17/94
Th-232 < 1.5 pcilg 1.5 pci/g 11/17/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.162 0.426 0.579

TH-230 155 1.96 0.248

TH-232 0.0671 0.0777 0.0671

AS 11/17/94

Page 2 of 4
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Sample Id: 200013799 Client No: SL303-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
U-234 16.8 pci/g 1.5 peilg 11/13/94
U-235 < 1.5 peilg 1.5 pci/g 11/13/94
U-238 17.1 pcilg 1.5 pci/g 11/13/94

'COMMENTS:

All units are in pCi/g

U3334 16.8 +/- 1.49 MDC=0.0427
U-235 0.817 +/- 0.134 MDC=0.0408
U-238 17.1 +/- 1.51 MDC=0.0231
rws 11/13/94

Page 3of 4
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Sample Id: 200013798 Cllent No: SL303-2000UM

. This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance cantrol program.

Report Date Nov 21, 1994

/e 1\2&»4415/%”9'“// 2—S=7F

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampile ID: 200013800

Client Sample ID: SL303-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94

)



S ES DT

Sampie Id: 200013800 Client No: SL303-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT . Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.04 g/cc 10/26/94
COMMENTS:

No'WET CHEMISTRY Comments

SPECTROSCOPY : Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

. RADIUM-226 - SOLID Result - PQL Date
Radium-226, As Ra-226 - 16.7 peilg 1 pcilg 11/15/94
COMMENTS:

RA-226= 16.7 PCG +/- 0.110 PCG (MDC=0.0121 PCG)
AS 11/15/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g ' 1.5 pcilg 11/17/94
Th-230 3890 pci/g 1.5 peilg 11/17/94
Th-232 - 2.95 pei/g 1.5 pcilg 11/17/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.795 0.353 0.330

TH-230 3890 415  0.331

TH-232 2.95 0573 0.0582

AS 11/17/94

Page 2 of 4
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Sample Id: 200013800 * Client No: SL303-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 : 47 4 pci/g 1.5 pci/g 11/13/94
U-235 2.60 pci/g 1.5 pci/g 11/13/94
U-238 49 pcilg 1.5 peilg 11/13/94

COMMENTS:

All units are in pCi/g
U3334 47.4 +/- 3.26 MDC=0.0720

- U-235 2.60 +/- 0.277 MDC=0.0461

U-238 49.0 +/- 3.36 MDC=0.0262
rws 11/13/94

Page 3 of 4
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Sample id: 200013800 . -Client No: SL303-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 21, 1994

()0 faske': o Qo /2-5- 24
/ J

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013801
Client Sample ID: SL303-150UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94
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~ Sample Id: 200013801 Client No: SL303-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.57 g/cc 4 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY ' Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 9.17 pci/g .1 pcifg - 11/15/%4
' COMMENTS: '

RA-226= 9.17 PCG +/- 0.148 PCG (MDC= 0.0393 PCG)
AS 11/15/94

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 ‘ < 1.5 pei/g 1.5 pcilg - 11/17/94
Th-230 1170 pcilg 1.5 pcilg 11/17/94
Th-232 < 1.5 pci/g 1.5 pci/g 11/17/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.135 0.299  0.375

TH-230 1170 99.0  0.351

TH-232 0.845 0.239  0.0461

AS 11/17/94

Page 2 of 4
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Sample Id: 200013801 ' Client No:  SL303-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC -'SOLID Result PQL Date
U-234 156 pcilg 1.5 pcilg 11/13/94
U-235 6.93 peilg 1.5 pcilg 11/13/94
U-238 148 pci/g 1.5

pci/g - 11/13/94

COMMENTS:

All units are in pCi/g

U3334 156 +/-11.3 MDC=0.0716
U-235 6.93 +/- 0.655 MDC=0.0479
U-238 148 +/- 10.7 MDC=0.0555
r™ws 11/13/94

Page 3 of 4
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Sampie Id: 200013801 : Client No: SL303-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program,

Report Date Nov 21, 1994

wﬂa/»«é« i/w(g%//z aheid

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampile ID: 200013802
Client Sample ID: SL303-75UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94
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Sample Id: 200013802  Cllent No: SL303-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resuit Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.50 g/cc ‘ 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Resuit Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 12.6 pcilg .1 pci/g 11/15/94
'~ COMMENTS:

RA-226= 12.6 PCG +/- 0.142 PCG (MDC= 0.0264 PCG)
AS 11/15/94

THORIUM ALPHA ISOTOPIC - SOLID  Resutt PQL Date
Th-228 2.10 pilg 15 pcilg 12/01/94
Th-230 13700 pei/g 15 peilg 12/01/94
Th-232 8.14 pei/g 1.5 pcilg 12/01/94

COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 2.10 +/- 0.940 (MDC= 1.01)
TH-230= 13700 +/- 1530 (MDC= 0.661)
TH-232= 8.14 +/- 1.66 (MDC= 0.177)
AS 12/1/94

Page 2 of 4
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Sample id: 200013802 Client No: SL303-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entty.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 228 pci/g 1.5 peilg 11/13/94
U-235 11.1 pei/g 1.5 pcilg 11/13/94
U-238 228 pci/g 1.5 pei/g 11/13/94

COMMENTS:

All units are in pCi/g

U3334 228 +/- 19.3 MDC=0.131
U-235 11.1 +/- 1.18 MDC=0.109
U-238 228 +/- 19.3 MDC=0.101
rws 11/13/94

Page 3 of 4
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Sample Id: 200013802 4 Client No: SL303-75UM

No representation conceming significance of the reported data is made to any other person

. This Reportis intended for the use and benefit of Waste Management and its companies.
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 5, 1994

/) 2 -5~

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013803
Client Sample ID: SL303-38UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: - ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




SEZST T2

Sample id: 200013803 Client No: SL303-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT _ Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.08 g/cc 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY : Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 6.73 pcilg .1 pcifg 11/15/94
COMMENTS:

RA-226= 6.73 PCG +/- 0.0577 PCG (MDC= 8.25E-3 PCQG)
AS 11/15/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 11/17/94
Th-230 198 pci/g 1.5 pcilg 11/17/94
Th-232 < 1.5 pci/g 1.5 pci/g 11/17/94

COMMENTS:

ISOTOPE CONC({PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.0236 0.194 0.260

TH-230 198 19.8 0.291

TH-232 0.170 0.0867 0.0319

AS 11/17/94

Page 2 of 4
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Sample Id: 200013803 " Client No: SL303-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC- SOLID  Result PQL Date
U-234 8.99 pci/g 1.5 peilg 11/14/94
U-235 <15 pci/g 1.5 pei/g . 11/14/94
U-238 - 9.02.pcilg 15 poilg 11/14/94

COMMENTS:

All units are in pCi/g

U3334 8.99 +/- 1.08 MDC=0.0846
U-235 0.423 +/- 0.160 MDC=0.0861
U-238 9.02 +/- 1.09 MDC=0.0754

rws 11/14/94

Page 3 of 4
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Sampie Id: 200013803 , Client No: SL303-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

- CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and )
analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 21, 1994

W/aw{; //«v VQﬁ//zxrf?/

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013804
Client Sample ID: SL303-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




S3/772

Sample Id: 200013804 _ * Client No: SL303-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT | Result | Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.19 g/ce , 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resutt PQL Date
Radium-226, As Ra-226 1.69 pci/g .1 pci/g 11/16/94
COMMENTS:

RA-226= 1.69 PCG +/- 0.0470 PCG (MDC=0.0116 PCG)
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SOLID  Result . PQL Date
Th-228 < 1.5 peilg 1.5 pcilg 11/17/94
Th-230 554 peilg 1.5 pci/g 11/17/94
Th-232 < 1.5 pcilg 1.5 pcilg 11/17/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.341 0.261 0.310

TH-230 554 68.9 0.205

TH-232 0.403 0.187 0.0604

AS 11/17/94

Page 2 of 4
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Sample Id: 200013804 Client No: SL303-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 58.2 pci/g 1.5 pci/g 11/14/94
U-235 2.98 pci/g 1.5 pcilg 11/14/94
U-238 59.8 pci/g 1.5 pcig . 11/14/94

COMMENTS:

All units are in pCi/g

U3334 58.2 +/- 6.17 MDC=0.0921
U-235 2.98 +/- 0.522 MDC=0.0937
U-238 59.8 +/- 6.34 MDC=0.0820
rws 11/14/94

Page 3 of 4
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Sample Id: 200013804 Client No:  SL303-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Nov 21, 1994 ) \

/Jjga‘%.i A/)ﬂ/ ) 2-5—%¢
/ /4

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013805
Client Sample ID: SL303-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: - ANDERSON, SC
Waste Type/Name: LIQUID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-0OCT-94




S 377 2

Sample Id: 200013805 . Client No: SL303-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY | Result Datg
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL Date
Radium 226, As Ra-226 2.79 pci/l 5 paill 11/16/94
COMMENTS:

RA-226= 2.79 PCL +/- 0.199 PCL (MDC= 0.115 PCL)
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SRS Result | PQL Date
Th-228 <1 peifl 1 peil 11/17/94
Th-230 71.0 peifl 4 1 poil 11/17/94
Th-232 <1 pail 1 peil 11/17/94

COMMENTS:

ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
TH-228 -0.452 0.604 0.963

TH-230 71.0 882  0.421

TH-232 0.0415 0.0830 0.124

AS 11/17/94

Page 2 of 4
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Sample Id: 200013805 Cllent No: SL303-FILTRATE

This Report is intended for the use and benefit of Waste M_anagement and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.
URANIUM ALPHA ISOTOPIC - LIQUID  Result PQL Date
U-234 109 pci/l 1 pci/l ©11/14/94
U-235 : 4.70 pci/l 1 peifl 11/14/94

U-238 : 113 pci/l 1 pci/l 11/14/94
COMMENTS: | '

All units are in pCi/l

U3334 109 +/- 11.5 MDC=0.284
U-235 4.70 +/- 0.953 MDC=0.204
U-238 113 +/- 12.0 MDC=0.165
rws 11/14/34

Page 3 of 4
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Sampile id: 200013805 Ciient No: SL303-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
- or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust international, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 21, 1994

LD Bk e it 1371

Lab Manager

Page 4 of 4



3/ 772

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013806
Client Sample ID: SL303-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




S 32
Sample id: 200013806 Client No: SL303-RAW
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT : Resutt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY " Result Date
Percent Moisture 11.96 pct 10/25/94
Bulk Density 1.10 g/cc 10/26/94

COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result | Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 1.02 pci/g .1 pci/g 11/16/94
COMMENTS:

RA-226= 1.02 PCG +/- 0.0326 PCG (MDC=9.12E-3 PCG)
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 ' < 1.5 pcilg 15 peilg 11/17/94
Th-230 1830 pci/g 1.5 pci/g 11/17/94
Th-232 < 1.5 peilg 15 peilg 11117/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.555 0.312 0.329

TH-230 1830 258 0.330

TH-232 0941 0.313 0.0842

AS 11/17/94

Page 2 of 4
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Sample id: 200013806 " Client No: SL303-RAW

This Report is intended for the use and benefit of Waste Manaéemem and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC- SOLID  Result PQL Date
U-234 45.3 peilg 15 peilg 11/14/94
U-235 2.31 peilg 15 peifg 11714/94
U-238 44 .6 pci/g 1.5 pci/g 11/14/94

COMMENTS:

All units are in pCi/g

U3334 45.3 +/- 495 MDC=0.0857
U-235 2.31 +/- 0.417 MDC=0.0829
U-238 44 6 +/- 4.87 MDC=0.0300
rws 11/14/94

Page 3 of 4
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Sampile id: 200013806 ' Client No: SL303-RAW

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 21, 1994

Ul Bauhel for G2 13/ 51y

Lab Manager

Page 4 of 4
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Cllent i?AIC

CHAIN-OF-CUSTODY RECORD

Locatlén m

SAMPLE CONTAINER DESCRIPTION

Clerr‘asearch Park
10 .hnology Drive

Anderson, SC 29625
(803) 646-2413
Fax # (803) 646-5311

Page _‘. of __l

profectumber EUSRAL / 26127 &b, 5
/
Sample Type(s) 50(.,@5 £ LRWDS _ }Qﬁ\ S &&&l(\
DATE LIMS 0% 27/

SAMPLE IDENTITY SAMPLED/TIME NUMBER ~ ~ TOTAL REMARKS
31203 ~Z20um |[ro-g-5¢erzo] 123793 | | |
SL2p3 - 20000m) 13799 | | ] _
51203 ~ SDOUM [3R00] | |
SL303 - (SDwun 13301\ | | !

202 - 175 um 13203 ] | l
SI203 . ZZwm | 550 | l
SL303 - 0.Twm (230Y { I
31203 - Fildvate 13205 ‘
SLZ03 — aw N [ 3900 | ,

. b, {099 _
Sampied By % : ~ \ v (40 AQW Total No. of Containers q
Relinquished N 2 U\&f"&l\—*—evganlznﬂonz X Recelved by: /// / /ff’ Organization: __ £7C
Date: 1Q l@‘c"}’ Time: : Date: /U/ 5/51 Time: _ 7T o»
Relinquished by: Organization: Received by: Organization:
Date: Time: - Date: Time:
Relinquished by: Organization: Received by: Organization:
Date: Time: Date: : Time:
‘\Method: {attach shipping bil!, if any)  Shipping Container ID

"~n concerning the date, time, analyst and method of analysis Is recorded in bound log books at CTC and Is available upon request. |
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013781
Client Sampile ID: SL304-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




S 3T 72

Sample Id: 200013781 Client No: SL304-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY , Result Date
No WET CHEMISTRY Tests Requested
COMMENTS: Insufficient sample to perfrom Bulk Density’

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 < .1 pcifg A pcilg 11/08/94
COMMENTS:
RA-226= -0.0647 PCG +/- 0.343 PCG (MDC= 0.611 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 10/30/94
Th-230 45.1 peilg 1.5 pcilg 10/30/94
Th-232 < 1.5 pcilg 1.5 pcilg 10/30/94
COMMENTS:

All units are in pCi/g.

Th-228 0.230 +/- 1.78 MDC=3.84
Th-230 45.1 +/-7.59 MDC=2.43
Th-232 0.404 +/- 0.572 MDC=0.605
rws 10/30/94

Page 2 of 4
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Sample Id: 200013781 Client No: SL304-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 3.58 pci/g 1.5 pcilg 10/30/94
U-235 . < 1.5 pci/lg 1.5 pci/g 10/30/94
U-238 2.92 pci/g 1.5 pci/g 10/30/94

COMMENTS:

All units are in pCi/g.

U-3334 3.58 +/- 1.74 MDC=1.64
U-235 1.05 +/- 1.03MDC=1.36
U-238 2.92 +/- 1.51 MDC=0.840
rws 10/30/34

Page 3of 4
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Sample Id: 200013781 . " Client No: SL304-8300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 10, 1994

W) M//A /a/z/ /;%-;/W

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

' Final Analytical Report

CTC Sample ID: 200013782
Client Sample ID: SL304-2000UM
Project Name/ID: 26427 |
Client Name: FUSRAP-TDD
Client Location: ~ ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




J S S
Sampie Id: 200013782 Client No: SL.304-2000UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested
COMMENTS: Insufficient sample to perform Bulk Desity.

No WET CHEMISTRY Comments

SPECTROSCOPY Result | Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result ~ PQL Date
Radium-226, As Ra-226 18.1 pci/g .1 pci/g 11/08/94
COMMENTS:
RA-226= 18.1 PCG +/- 0.640 PCG (MDC=0.307 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
Th-228 1.62 pci/g 1.5 pci/g 10/30/94
Th-230 285 pci/g 1.5 pci/g 10/30/94
Th-232 < 1.5 pci/g 1.5 pci/g 10/30/94
COMMENTS:

All units are in pCi/g.

Th-228 1.62 +/- 1.08 MDC=1.78
Th-230 285 +/-23.3 MDC=0.780
Th-232 0.624 +/- 0.500 MDC=0.657
rws 10/30/94

Page 2 of 4



YEN VYA

Sample Id: 200013782 Client No: SL304-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.
URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 89.2 pci/g 1.5 pci/g 10/30/94
U-235 5.38 pci/g 1.5 pcilg 10/30/94

U-238 ' 91.7 pci/g 1.5 pci/g 10/30/94
COMMENTS: '

All units are in pCi/g.

-U-3334 89.2 +/- 10.7 MDC=0.862
U-235 5.38 +/- 1.77 MDC=0.619
U-238 91.6 +/- 10.9 MDC=0.725
rws 10/30/94

Page 3 of 4
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Sample Id: 200013782 ’ Client No: SL304-2000UM

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, ail analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and .
analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance contro! program.

Report Date Nov 10, 1994

(LD Lot /,/~ }/ﬂ ‘ /)/;;/W

Lab Manager

Page 4 of 4
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Clemson Technical Centér, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013783
Client Sample ID: SL304-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




JSE2/T T2

Sample Id: 200013783 " Client No: SL304-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result . Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT.Comments

WET CHEMISTRY Result . Date
Bulk Density 0.59 g/ce 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 106 pci/g 1 pci/g 11/08/94
COMMENTS:
RA-226= 106 PCG +/- 0.778 PCG (MDC= 0.0834 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 ' < 1.5 pcilg 1.5 pcilg 10/30/94
Th-230 2800 pci/g 1.5 pcilg 10/30/94
Th-232 < 1.5 pcilg 1.5 pci/g 10/30/94
COMMENTS:

All units are in pCi/g

Th-228 1.39 +/- 0.608 MDC=0.898
Th-230 2800 +/- 273 MDC=0.432
Th-232 1.34 +/- 0.442 MDC=0.100
rws 10/30/94 ‘

Page 2 of 4
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Sample Id: 200013783 Client No: ' SL304-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 118 pci/g 1.5 pci/g 10/30/94
U-235 6.83 pci/g 1.5 pcilg 10/30/94
U-238 120 pci/g 1.5 pci/g 10/30/94

COMMENTS:

All units are in pCi/g.

U-3334 118 +/- 13.8 MDC=0.465
U-235 6.83 +/- 1.60 MDC=0.438
U-238 119 +/- 14.0 MDC=0.323
rws 10/30/94

Page 3ot 4
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Sample Id: 200013783 Client No: SL304-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust interational, Inc. companies, sample preparation and

analytical methods and analytical equipment specitied or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Nov 10, 1994

W) Baihs ]75»09/&«//:/{//‘7;‘

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013784
Client Sample ID: SL304-150UM
Project Name/ID: = 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: . 18-OCT-94

Date Sampled: 18-OCT-94




S &2
Sample Id: 200013784 Client No: SL304-150UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity. )

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.45 g/cc 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY : Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 3.72 peilg .1 pci/g 11/08/94
COMMENTS:
RA-225= 3.72 +/- 0.117 PCG (MDC= 0.0505 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 2.43 pci/g 1.5 pci/g 10/30/94
Th-230 ' 13800 pci/g 1.5 pci/g 10/30/94
Th-232 12.7 peilg 1.5 pci/g ) 10/30/94
COMMENTS:

All units are in pCi/g.

Th-228 2.43 +/- 0.415 MDC=0.250
Th-230 13800 +/- 1310 MDC=0.106
Th-232 12.7 +/- 1.42 MDC=0.113
rws 10/30/94

Page 2 of 4



S ST 7L

Sample Id: 200013784 Client No: SL304-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 272 pcilg 1.5 pci/g 10/30/94
U-235 13.6 pci/g 1.5 pci/g 10/30/94
U-238 271 peilg 1.5 pci/g 10/30/94

COMMENTS:

All units are in pCi/g.

U-3334 272 +/- 38.3 MDC=0.580
U-235 13.6 +/- 2.86 MDC=0.402
U-238 271 +/- 38.2 MDC=0.542
rws 10/30/94
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Sample Id: 200013784 - " Client No: SL304-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is rnade to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 10, 1994

/D L. /A /O/&«/ /ﬁ/x/f/

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampile ID: 200013785
Client Sample ID: SL304-75UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




/S 3/ 772

Sample Id: 200013785 ' Client No: SL304-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made 1o any other person
or entity. .

FINGERPRINT : Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result . Date

Bulk Density 0.54 g/cc 10/26/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY . ~ Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 37.9 pcirlg .1 pcilg 11/08/94
COMMENTS:
RA-226= 37.9 PCG +/- 0.560 PCG (MDC= 0.119 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID Resuht PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 10/30/94
Th-230 4490 pcilg 1.5 pci/g 10/30/94
Th-232 4.5 pcifg 1.5 pcilg 10/30/94
COMMENTS:

All units are in pCi/g.

Th-228 0.910 +/- 0.675 MDC=1.17
Th-230 4490 +/- 396 MDC=0.663
Th-232 4.50 +/-1.01 MDC=0.288
rws 10/30/94

Page 2 of 4



S B/ T7 72

Sample Id: 200013785 Client No: SL304-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 279 peilg 1.5 pci/g 11/09/94
U-235 15.3 pci/g 1.5 pcilg 10/30/04
U-238 281 pci/g 1.5 pci/g 10/30/04

COMMENTS:

All units are in pCi/g.

U-3334 279 +/- 34.3 MDC=0.896
U-235 15.3 +/- 3.26 MDC=0.571

U-238 281 +/- 34.5 MDC=0.737
rws 10/30/94
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Sample Id: 200013785 - Client No: SL304-75UM"

‘ . This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the tacility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date  Nov 10, 1994

LI ek, [/,VJW/ N als

Lab Manager

Page 4 of 4



J3/77 L

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytic‘al Report

- CTC Sample ID: 200013786
Client Sample ID: SL304-38UM
Project Name/ID: 26427
Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




/BT 72

Sample Id: 200013786 " Client No: SL304-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resuit Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.63 g/ce 10/26/94
COMMENTS: ‘

No WET CHEMISTRY Comments

SPECTROSCOPY Resuit Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 © 3.82peilg 1 peilg 11/08/94
COMMENTS:
RA-226= 3.82 PCG +/- 0.0754 PCG (MDC= 0.0212 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 pcilg 1.5 pailg 10/30/94
Th-230 331 peilg 15 pei/g 10/30/94
Th-232 < 1.5 pcilg 1.5 pei/g 10/30/94
COMMENTS:

All units are in pCi/g.

Th-228 0.193 +/- 0.145 MDC=0.249
Th-230 331 +/- 31.4 MDC=0.104
Th-232 0.411 +/- 0.142 MDC=0.0962
rws 10/30/94

Page 2 of 4
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Sampile Id: 200013786 ' Client No: SL304-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 11.9 pi/g 1.5 pcilg 10/30/94
U-235 < 1.5 pci/g 1.5 pci/g - 10/30/94
U-238 11.3 pci/g 1.5 pcifg 10/30/94

COMMENTS:

All units are in pCi/g.

U-234 11.9 +/-1.29 MDC= 0.0696
U-235 0.581 +/- 0.167 MDC= 0.0631
U-238 11.3 +/- 1.23 MDC=0.0585
rws 10/30/94

Page 3 of 4
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Sample Id: 200013786 Client No: SL304-38UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concemning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the tacility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 10, 1994

L st o Je 1ot 58

Lab Manager
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‘Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013787
Client Sample ID: SL304-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




S 3/ T2

Sample id: 200013787 Client No: SL304-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested '

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.17 g/cc 10/26/94
COMMENTS:

No WET CHEMISTR™ Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 9.39 pci/g .1 pci/g 11/08/94
COMMENTS:
RA-226= 9.39 PCG +/- 0.0580 PCG (MDC= 0.0109 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pcig 10/30/94
Th-230 1050 pei/g 1.5 pcilg 10/30/94
Th-232 A < 1.5 pci/g 1.5 pci/g 10/30/94
COMMENTS:

All units are in pCi/g.

Th-228 0.163 +/- 0.182 MDC=0.341
Th-230 1050 +/- 118 MDC=0.128
Th-232 0.981 +/- 0.271 MDC=0.0467
rws 10/30/94
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Sample Id: 200013787 Client No: SL304-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL . Date
U-234 187 pci/g 1.5 pci/g 10/30/94
U-235 6.08 pci/g 1.5 pcilg 10/30/94
U-238 112 pci/g 1.5 pcilg 10/30/94

COMMENTS:

All units are in pCi/g.

U-3334 187 +/- 24.6 MDC=0.263
U-235 6.08 +/- 1.20 MDC=0.184
U-238 112 +/- 149 MDC=0.149
rws 10/30/94

Page 3 of 4
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Sampie Id: 200013787 Client No: SL304-0.7UM
. This Report is intended for the use and benefit of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sampie preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 10, 1994

LGl /V oo /_3,/1;/?/

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013788

Client Sample ID: SL304-FILTRATE
Project Name/ID; 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: LIQUID/RAD

Date Received: 18-OCT-94

Date Sampled: 18-OCT-94




3/ T7 72

Sample Id: 200013788 Client No: SL304-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested ‘

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL Date

Radium 226, As Ra-226 6.00 pci/l 5 pcifl 11/08/94

COMMENTS:

RA-226= 6.00 PCL +/- 0.177 PCL (MDC= 0.131 PCL)
AS 11/8/94 .

THORIUM ALPHA ISOTOPIC - SRS Result PQL ‘ Date
Th-228 < 1 pcill 1 peifl 11/03/94
Th-230 107 pci/l 1 peill 11/03/94
Th-232 < 1 pcifl 1 pcil - 11/03/94

COMMENTS:

ALL UNITS ARE PCI/G

TH-228 -0.287 +/- 0.637 MDC = 1.78
TH-230 107 +/- 16.3 MDC = 0.628
TH-232 0.0630 +/- 0.248 MDC = 0.686
JDL 11/9/94

Page 2 of 4
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Sample id: 200013788 Client No: SL304-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID Result PQL Date
U-234 18.4 pci/l 1 pcill 11/03/94
U-235 < 1 peill 1 pcill 11/03/94
U-238 17.2 peill 1 pcilt . 11/03/94

COMMENTS:

All units pci/l

U-233/234 18.4 +/-2.18 MDC = 0.144
U-235  0.986 +/- 0.330 MDC = 0.148
U-238 17.2 +/-2.05 MDC = 0.144

JW 11-3-84

Page 3 of 4
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‘l Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013789
Client Sample ID: SL304-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD

Date Received: 18-OCT-94
. Date Sampled: 18-OCT-94




S 3/7 T2

Sample Id: 200013789 ~ Client No: SL304-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resutt Date
No FINGERPRINT Tests Requested

COMMENTS: '
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Percent Moisture 16.78 pct 10/25/94
Bulk Density 0.94gcc - 10/26/94

COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 8.33 pci/g 1 pcilg 11/08/94
COMMENTS:
RA-226= 8.33 PCG +/- 0.0767 PCG (MDC= 0.0103 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 12/01/94
Th-230 262 pci/g 1.5 pcilg 12/01/94
Th-232 ' < 1.5 peilg 15 peilg. 12/01/94
COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 0.156 +/- 0.126 (MDC= 0.172)
TH-230= 262 +/- 28.7 (MDC= 0.130)
TH-232= 0.346 +/- 0.117 (MDC= 0.0266)
AS 12/1/94

Page 2 of 4
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Sample id: 200013789 Client No: SL304-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
U-234 69.8 pci/g 1.5 pcilg - 11/03/94
U-235 2.74 pci/g 1.5 pcilg 11/03/94
U-238 59.1 pci/g 1.5 pci/g 11/03/94

- COMMENTS:
All units are pci/gram

U-233/234 69.8 +/- 8.75 MDC = 0.103
U-235 2.74 +/-0.529 MDC = 0.00819
U-238 59.1 +/-7.44 MDC =0.00730

JW 11-3-94

Page 3 of 4
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Sample Id: 200013789 . Client No: SL304-RAW

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity:

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
ware used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Dec 5, 1994

I, ﬁwlw/]lv 094‘/ 12/ 7¢

Lab Manager

Page 4 of 4



Ciemsc @echnical Center @

. Wrooy e
Ancerson, SC 29625
. CHAIN-OF-CUSTODY RECORD oy 00 462413
Cllent éA_LC | SAMPLE CONTAINER DESCRIPTION /
Location A C PageL_of__
Project/Number FU&'(ZH‘P/ ‘7’6427 /40, 610 h
Sample Type(s) ﬁCL(Df),/ LR ) & }Q\ /(”Q/ @9/
DATE LIMS XA/ >
SAMPLE IDENTITY ~ SAMPLED/TIME NUMBER / V AN TOTAL REMARKS
ZpU-300um_|p-1g34eun | 3731 | | !
- Z2000um, 309 | ) |
sL30t — DU, 1293 | ) !
I5L204 ~1\5Du~ 13734 | | (
SLEY- 150 13995 | ) (
(204 - 2% wen 13736 l (
S204 - 0] we | 13797 '
1204 - FiLTenTe 3733 l
ISL20L - [28a) \ [ 29 | - l
~ - . S 409 |
Total No. of Containers ‘1
Sampled By A —

Relinquished by:
Date: /0-( Date: 7o/ 5/ 9¢ Time: __ /3¢
7
Relinquished by: Organization: Received by: Organization:
Date: Time: Date: Time:
Relinquished by: Organization: Recelved by: Organization:
Date: Time: Date: Time:
Delivery Method: (attach shipping bill, if any)  Shipping Contalner ID

zation: W— 6 | Recelved by: 7/ M Organization: e7C

NOTE: All Information concerning the date, time. analyst an& method of analysis I3 recorded in bound log books at CTC and !s available upon request.

A ANV



Clemson Technical Center, INC.

Clemson Research Park |
100 Technology Drive, Anderson, SC 29625

Analytical Results

Submission ID: 100004081
Project Name/ID: 26427
- Client Name: FUSRAP-TDD

Client Location: ANDERSON, SC




B/

Supmission id: 130064081

CTC Sample ID: 200013773 200013774 200013775
Client Sample ID: ' SD101-2000UM SD101-500UM SD101-150UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: . 18-OCT-94 18-OCT-94 18-OCT-94
Date Sampled: " 18-0CT-94 18-OCT-94 18-0OCT-94
Parameter Result ' Resuit Result PQL Unit
WET CHEMISTRY
Bulk Density -* 0.89 - % g/ce
Percent Moisture - - - pct
* Insufficient sample to perform Bulk Density.
RADIUM-226 - SOLID
Radium-226, As Ra-226 . 6.39 5.50 7.77 A1 pci/g
COMMENTS: o
200013773 -
RA-226= 6.39 PCG +/- 0.283 PCG (MDC= 0.163 PCG)
AS 11/8/94
200013774 -
RA-226=5.50 PCG +/- 0.235 PCG (MDC= 0.132 PCG)
AS 11/8/94 y
200013775 -
RA-226= 7.77 PCG +/- 0.184 PCG (MDC= 0.123 PCG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID
Th-228 2.20 <15 3.56 15 pci/g
Th-230 5.78 10.7 30.9 1.5 pai/g
Th-232 <15 <15 <15 15 pci/g
COMMENTS:
200013773 -

All units are in pCi/g

Th-228 2.20 +/- 0.833 MDC-=1 20
Th-2305.78 +/- 1.06 MDC=0.411
Th-232 0.592 +/- 0.318 MDC=0.322
rws 10/30/94

200013774 -

All units are in pCi/g.

Th-228 1.18 +/- 0.551 MDC=0.756
Th-230 10.7 +/- 1.61 MDC=0.325
Th-232 0.160 +/- 0.192 MDC=0.325
rws 10/30/94

200013775 -

All units are in pCi/g

Th-228 3.56 +/- 0.903 MDC=1.15

Th-230 30.9 +/- 3.09 MDC=0.391
‘ Th-232 0.617 +/- 0.284 MDC=0.231

rws 10/30/94

PQL = Practical Quantitation Limit
Page 2 of 8
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Submission id: 10000408 ¢

CTC Sample ID: 200013773 200013774 200013775
Client Sample ID: SD101-2000UM SD101-500UM SD101-150UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 18-OCT-94 18-0OCT-94 18-OCT-94
Date Sampled: 18-OCT-94 18-0OCT-94 18-0OCT-94
Parameter Result Result Result PQL nit
THORIUM ALPHA ISOTOPIC - SOLID
{continued):
URANIUM ALPHA ISOTOPIC - SOLID
U-234 . 10.1 8.39 10.2 1.5 pci/g
U-235 ‘ <15 <15 <15 1.5 pei/g
U-238 7.15 7.40 . 7.85 1.5 pci/g
COMMENTS:
200013773 -

All units are in pCi/g

U-3334 10.1 +/-1.78 MDC=0.419
U-235 0.244 +/- 0.312 MDC=0.575
U-238 7.15 +/- 1.43 MDC=0.362

iws 10/30/94

200013774 -

All units are in pCi/g

U-3334 8.39 +/- 1.50 MDC=0.305
U-235 0.263 +/- 0.259 MDC=0.340
U-238 7.40 +/- 1.38 MDC=0.235

rws 10/30/94

200013775 -

All units are in pCi/g.

U-3334 10.2 +/- 2.22 MDC=0.775
U-235 0.639 +/- 0.589 MDC=0.781
U-238 7.85 +/- 1.90 MDC=0.777
rws 10/30/94 - :

PQL = Practical Quantitation Limit

Page 30t 8
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Submission id: 190004081

CTC Sample ID: 200013776 200013777 200013778
Client Sample ID: SD101-75UM SD101 -38UM SD101-0.7UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 18-OCT-94 18-0CT-94 18-0CT-94
Date Sampled: 18-OCT-94 18-OCT-94 18-OCT-94
Parameter Result Resuit Result POL - Unit
WET CHEMISTRY
Bulk Density -% 1.09 1.12 g/cc
Percent Moisture - - - pct
* Insufficient sample to perform Bulk Density.
RADIUM-226 - SOLID
Radium-226, As Ra-226 5.25 0.250 0.434 1 peig
COMMENTS: ’
200013776 -
RA-226= 5.25 PCG +/- 0.179 PCG (MDC= 0.153 PCQG)
AS 11/8/94
200013777 -
RA-226= 0.250 PCG +/- 0.0122 PCG (MDC= 0.0127 PCG)
AS 11/8/94
200013778 -
RA-226= 0.434 PCG +/- 0.0139 PCG (MDC= 0.0114 PCQG)
AS 11/8/94
THORIUM ALPHA ISOTOPIC - SOLID
Th-228 2.70 <1.5 <15 1.5 pci/g
Th-230 65.5 1.91 5.71 1.5 pci/g
Th-232 A <15 <15 <15 1.5 pci/g
COMMENTS:
200013776 -

All units are in pCi/g

Th-228 2.70 +/- 1.17 MDC=1.64
Th-230 65.5 +/- 7.25 MDC=0.582
Th-232 0.782 +/- 0.457 MDC=0.196
rws 10/30/94

200013777 -

All units are in pCi/g.

Th-228 -0.0245 +/- 0.223 MDC=0.465
Th-230 1.91 +/- 0.389 MDC=0.200
Th-232 0.0238 +/- 0.0700 MDC=0.153
rws 10/30/94

200013778 -
All units are in pCi/g.
. Th-228 0.165 +/- 0.151 MDC=0.260
Th-230 5.71 +/- 0.834 MDC<0.125
' Th-232 0.190 +/- 0.106 MDC=0.0996
rws 10/30/94

PQL = Practical Quantitation Limit
Page 4 of 8
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Submission id: 1000602081

[ CTC Sampile ID: 200013776 200013777 200013778
{ Client Sample ID: SD101-75UM SD101-38UM SD101-0.7UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
2 Date Received: 18-OCT-94 18-OCT-94 18-OCT-94
4‘ Date Sampled: 18-OCT-94 18-OCT-94 18-OCT-94
Parameter Result Result Resutt PQL Unit
|
¥ THORIUM ALPHA ISOTOPIC - SOLID
(continued):
i{" .
! URANIUM ALPHA ISOTOPIC - SOLID
‘ U-234 10.3 <15 1.79 15 pci/g
U-235 <15 <15 <15 1.5 pci/g
U-238 7.29 <15 <15 15 pai/g
! COMMENTS:
200013776 -

All units are in pCi/g.

U-3334 10.3 +/- 2.54 MDC=1.03
U-235 1.26 +/- 0.899 MDC=0.472
)! ‘ U-238 7.29 +/- 2.08 MDC=0.913

S S,

rws 10/30/94

200013777 -
All units are in pCi/g.
] U-3334 0.775 +/- 0.178 MDC=0.0768
U-235 0.0370 +/- 0.0417 MDC=0.0611
U-238 0.602 +/- 0.155 MDC=0.0770
{ rws 10/30/94

200013778 -

All units are in pCi/g.
, U-3334 1.79 +/- 0.326 MDC=0.0904
! U-235 0.0726 +/- 0.0653 MDC=0.0925
l U-238 1.31 +/- 0.265 MDC=0.0647

“rws 10/30/94

——

PQL = Practical Quantitation Limit
B Page 5 of 8
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Submission id: 130004083

CTC Sampile ID: 200013730 200013791 200013792
Client Sample ID: SD301-2000UM SD301-500UM SD301-150UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 18-OCT-94 18-OCT-94 18-OCT-94
Date Sampied: 18-OCT-94 18-OCT-94 18-OCT-94
Parameter Result Result Resutlt PQL  Unit
WET CHEMISTRY
Bulk Density . 4 062 0.53 g/ce
Percent Moisture - - - pct
RADIUM-226 - SOLID
Radium-226, As Ra-226 64.7 92.1 24.4 . 1 pci/g
COMMENTS:
200013790 - ‘
RA-226= 64.7 PCG +/- 0.483 PCG (MDC= 0.109 PCG)
AS 11/8/94
200013791 -
RA-226= 92.1 PCG +/- 0.280 (MDC=0.0271 PCG)
AS 11/9/94
: 00013792 -
A-226= 24.4 PCG +/- 0.272 PCG (MDC= 0.0302 PCG)
AS 11/15/94
THORIUM ALPHA ISOTOPIC - SOLID
Th-228 5.35 <15 <15 1.5 pci/g
‘Th-230 2200 111 301 15  palg
Th-232 2.34 <1.5 <15 1.5 pci/g
COMMENTS:
200013790 -

ALL UNITS IN pCi/

Th-228 5.35 +/- 4.27 MDC=6.42
Th-230 2200 +/- 226 MDC=3.88
Th-232 2.34 +/- 2.29 MDC=3.13
ws 11/21/94

200013791 -
All units are pci/gram:

TH-228 0.815 +/- 0.992 MNC ~ 2.05
TH 230 111 +/-16.2 MDC = 0.784
TH-232 0.523 +/- 0.458 MDC =0.515

JW 11-3-94
200013792 -
All units are pci/gram:

.H-228 0.411 +/- 0.791 MDC = 1.77
H-230 301 +/-44.4 MDC = 0.735

PQL = Practical Quantitation Limit
Page 2 of 8
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Submission id: 130004083

CTC Sample ID: 200013790 200013791 200013792

Client Sample ID: SD301-2000UM SD301-500UM SD301-150UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Received: 18-OCT-94 18-OCT-94 18-OCT-94
Date Sampled: 18-OCT-94 18-OCT-94 18-OCT-94
Parameter ' Result Resuit Result PQL Unit
THORIUM ALPHA ISOTOPIC - SOLID
(continued):
TH-232 0.238 +/-0.338 MDC = 0.356
JW 11.3-94
URANIUM ALPHA ISOTOPIC - SOLID .
U-234 78.4 89.8 116 1.5 pci/g
U-235 2.99 ’ 4.66 4.88 1.5 pci/g
U-238 75.5 94.5 105 1.5 pci/g
COMMENTS: ’
200013790 -

All units are in pCi/g

‘ U-234 78.4 +/- 9.92 MDC=0.759
U-235 2.99 +/- 1.27 MDC=0.588
U-238 75.5 +/- 9.62 MDC=0.548
rws 10/30/94

200013791 -
All units are pci/gram

U-234/235 89.8 +/- 9.86 MDC = 0.307
U-235 4.66 +/-1.10 MDC = 0.249
U-238 945 +/-10.3 MDC = 0.232

JW 11.3-04

200013792 -

All units are pci/gram:

U-234/235 116 +/- 13.3 MDC = 0.354
U-235 4.88 +/- 1.19 MDC = 0.347
U-238 105 +/- 12.2 MDC = 0.142

JW 11-3-94

PQL = Practical Quantitation Limit

Page 30f 8
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Submission id: 100004082

CTC Sample ID: 200013793 200013794 200013795

Client Sampie ID: SD301-75UM SD301-38UM SD301-0.7UM

Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD

Date Received: - 18-0CT-94 18-OCT-94 18-OCT-94

Date Sampled: 18-OCT-94 18-0OCT-94 18-OCT-94

Parameter  Result Resuit Resuht PQL Unit
WET CHEMISTRY

Bulk Density 0.60 1.09 1.09 g/cc

Percent Moisture - - - pct
RADIUM-226 - SOLID

Radium-226, As Ra-226 10.6 1.07 1.73 A pci/g

COMMENTS:

200013793 -

RA-226= 10.6 PCG +/- 0.101 PCG (MDC= 0.0188 PCG)

AS 11/15/94

200013794 -

RA-226= 1.07 PCG +/- 0.0161 PCG (MDC= 4.63E-3 PCG)

AS 11/15/94

. 200013795 -

RA-226= 1.73 PCG +/- 0.0194 PCG (MDC= 4.17E-3 PCG)

AS 11/15/94
THORIUM ALPHA ISOTOPIC - SOLID

Th-228 <1.5 <1.5 <1.5 1.5 pci/g

Th-230 3520 29.4 186 15 pci/g

Th-232 2.89 <15 <15 15 pci/g

COMMENTS:

200013793 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0928 0.740 0.849

TH-230 3.52E+3 317 0.346

TH-232 289 0.654 0.0934

AS 11/17/94

200013794 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.0464 0.125 0.17

TH-230 294 3.34 0. 130

TH-232 0.0587 0.0529 0.0352

AS 11/17/94

200013795 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCQG)
TH-228 0.0904 0.0914 0.109

TH-230 186 15.7 0.0227

TH-232 0.128 0.0823 0.0838

‘ . AS 11/17/94

PQL = Practical Quantitation Limit
Page 4 of 8
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Submission id: 100064083

CTC Sample ID: 200013793
Client Sample ID: SD301-75UM
Waste Type: SOLID/RAD
Date Received: 18-0OCT-94
Date Sampled: 18-0OCT-94
Parameter : Result

URANIUM ALPHA ISOTOPIC - SOLID

U-234 130
U-235 5.99
U-238 130
COMMENTS:

200013793 -

Ali units are in pCi/g

U3334 130 +/- 10.2 MDC=0.153
U-235 5.99 +/- 0.685 MDC=0.0962
U-238 130 +/- 10.2 MDC=0.0780
rws 11/13/94

200013794 -

All units are in pCi/g

U3334 3.98 +/- 0.347 MDC=0.0254
U-235 0.174 +/- 0.0409 MDC=0.0229
U-238 4.03 +/- 0.351 MDC=0.00488
rws 11/13/94

200013795 -

All units are in pCi/g

U3334 25.0 +/- 1.92 MDC=0.0223
U-235 1.21 +/- 0.134 MDC=0.0175
U-238 25.4 +/- 1.95 MDC=0.0142
rws 11/13/94

PQL = Practical Quantitation Limit

Page 5 of 8

200013794
SD301-38UM
SOLID/RAD
18-0OCT-94
18-0OCT-94

Result

3.98
<15
4.03

200013795
SD301-0.7UM
SOLID/RAD
18-0OCT-94
18-0OCT-94

Result

25
<15
25.4

— A
o,

pci/lg
pci/g
pci/g
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Submission id: 100004083

CTC Sample ID: 200013796 200013797
Client Sample ID: SD301-FILTRATE  SD301-RAW
Waste Type: LIQUID/RAD SOLID/RAD

Date Received: 18-0OCT-94 18-OCT-94
Date Sampled: 18-0CT-94 18-OCT-94

o
=
c
2

Parameter ' Result Resuit " Result

WET CHEMISTRY
Bulk Density - 090 , alcc
Percent Moisture - 22.88 pct
RADIUM-226 - LIQUID
Radium 226, As Ra-226 1.12 . 5 pcill
" COMMENTS:
200013796 -
RA-226= 1.12 PCL +/- 0.0541 PCL (MDC= 0.0413 PCL)
AS 11/15/94
‘ RADIUM-226 - SOLID
Radium-226, As Ra-226 ' - 33.1 1 peilg -
COMMENTS:
200013797 -
RA-226= 33.1 PCG +/- 0.402 PCG (MDC-= 0.0438 PCG)
AS 11/15/94
THORIUM ALPHA ISOTOPIC - SRS
Th-228 <1 . 1 paill
Th-230 ' 4.65 - peill
Th-232 <1 . 1 peill
COMMENTS:
200013796 - :
ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
TH-228 0.378 0.471 0573
TH-230 465 0.895 0.463

TH-232 0.0272 0.0544 0.0815
AS 11/17/94

—A

THORIUM ALPHA ISOTOPIC - SOLID

Th-228 - <15
Th-230 - 424

‘ Th-232 . <15

peilg
peilg
peig

—r —h ek
o

PQL = Practical Quantitation Limit

Page 6 of 8
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Submission id: 100004083

CTC Sample ID: 200013796 200013797
Client Sample ID: SD301-FILTRATE SD301-RAW
Waste Type: ' LIQUID/RAD SOLID/RAD
Date Received: 18-OCT-94 18-OCT-94
Date Sampled: 18-OCT-94 18-OCT-94

o
~
3
—

Parameter Resuit Resuit Result

THORIUM ALPHA ISOTOPIC - SOLID
- COMMENTS:

200013797 -

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.145 0.276 0.355

TH-230 424  48.0 0.0628

TH-232 0.376 0.182  0.0627

AS 11/17/94

URANIUM ALPHA ISOTOPIC - LIQUID

U-234 39 . paifl
U-235 - 1.89 . -peil
U-238 39.1 . - ' 1 paifl

‘ COMMENTS:

200013796 -

All units are in pCi/l -

U3334 39.0 +/- 3.08 MDC=0.0652
U-235 1.89 +/- 0.243 MDC=0.0698
U-238 39.1 +/- 3.09 MDC=0.0457
ws 11/13/94

-t —d

URANIUM ALPHA ISOTOPIC - SOLID

U-234 - 20.9
U-235 . - <15
U-238 - 20.7

COMMENTS:

200013797 -

All units are in pCi/g

U3334 20.9 +/- 1.76 MDC=0.0284
U-235 1.03 +/- 0.130 MDC=0.0283
U-238 20.7 +/- 1.74 MDC=0.0254
ws 11/13/94

peilg
pei/g
pCi/g

-—d ad b
nonnm

PQL = Practical Quantitation Limit

Page 7 of 8
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Submission id: 100004083

Report Date Nov 28, 1994

A/J K@A»/v q/z/«f&w——

LaBoratory Manager

Project Manager /

Page 8 of 8
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013842
Client Sample ID: BF101-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




Sample Id: 200013842

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

JB) S

Client No: BF101-6300UM

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:

No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density * 0 g/cc 11/03/94

COMMENTS:

*" Insufficient sample to perform.

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested

COMMENTS:

‘ No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 0.623 pci/g ‘.1 pci/g 11/16/94

COMMENTS: '

RA-226= 0.623 PCG +/- 0.0806 PCG (MDC= 0.0716 PCG)
AS-11/16/94 -

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pcilg 1.5 pci/g 11/17/94
Th-230 15.6 pci/g 1.5 pci/g 11/17/94
Th-232 < 1.5 peilg 1.5 pci/g 11/17/94

COMMENTS: '

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.506 1.09 1.70

TH-230 156 287 1.59

TH-232 0.232

0.2689 0.232

HIGH ERROR AND MDC DUE TO SMALL SAMPLE VOLUME

AS 11/17/94

Page 2 of 4
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Sample id: 200013842  Client No: BF101-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC- SOLID  Result PQL Date
U-234 1.56 pai/g 1.5 pcilg 11/14/94
U-235 < 1.5 peilg 1.5 pcilg 11/14/94
U-238 < 1.5 pcilg 1.5 pcilg 11/14/94

COMMENTS: ' A

Ali units are in pCi/g

U3334 1.56 +/- 0.590 MDC=0.400
U-235 0.105 +/- 0.179 MDC=0.351
U-238 1.05 +/- 0.474 MDC=0.285
rws 11/14/94

Page 3 of 4



S S/
Sample Id: 200013842 Cllent No: BF101-6300UM
This Report is intended for the use and béneﬁt of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity. :

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Nov 21, 1994

% 9L o f //ﬁ/ 94& 1/285¢

/

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

- Final Analytical Report

CTC Sample ID: 200013843

Client Sample ID: BF102-2000UM

Project Name/ID: 26427

Client Name: FUSRAP-TDD

Client Location: ANDERSON, SC

Waste Type/Name: SOLID/RAD
 Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




JBI S

Sample Id: 200013843 Client No: BF102-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density ¥ 0 g/ec , 11/03/94
COMMENTS: '

¥ Insufticient sample to perform.

SPECTROSCOPY Resuit Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resuit PQL Date
Radium-226, As Ra-226 2.84 pci/g .1 pcilg 11/16/94
COMMENTS:

" RA-226= 2.84 PCG +/- 0.885 PCG (MDC= 1.17 PCG)

HIGH MDC DUE TO LOW SAMPLE VOLUME.
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SOLID  Resutt PQL Date
Th-228 < 1.5 peilg 1.5 pcilg 11/17/94
Th-230 771 peilg 1.5 pcilg 1117/94
Th-232 7.67 peilg 1.5 pcilg 1117194

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -106 231 356
TH-230 771 107 156

TH-232 7.67 691 4.60

HIGH ERROR AND MDC DUE TO SMALL SAMPLE VOLUME
AS 11/17/94

Page 2 of 4
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Sample Id: 200013843 Client No: BF102-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made 1o any other person

or entty.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 10.4 pci/g 1.5 pcilg 11/14/94
U-235 4.01 pcilg 1.5 pcilg 11/14/94
U-238 5.32 pci/g 1.5 pcilg - 11/14/94

COMMENTS:

All units are in pCi/g

U3334 10.4 +/- 6.38 MDC=7.42

U-235 4.01 +/- 4.72 MDC=8.18

U-238 5.32 +/- 4.49 MDC=5.62

MDC's are elevated due to the smail sample volume available.
rws 11/14/94

Page 3 of 4
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Sampile Id: 200013843 Client No: BF102-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 21, 1994

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013844
Client Sample ID: BF102-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




Sampie Id: 200013844

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

S 3/ T7H

Client No: BF102-500UM

ISOTOPE CONC(PCG) ERROR(PCG) MDC(MDC)

TH-228 -7.78 9.98 16.2

TH-230 479 18.6 18.1

TH-232 0.00 0.00 2.22

HIGH ERROR AND MDC DUE TO SMALL SAMPLE VOLUME
AS 11/17/94

_Page 2o0f 4

or entity.
FINGERPRINT Result Date
No FINGERPRINT Tests Requested
COMMENTS:
No FINGERPRINT Comments
WET CHEMISTRY Result . Date
Bulk Density ¥ 0 grce 11/03/94
COMMENTS:
*Insufficient sample to perform.
SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested
COMMENTS:
‘ No SPECTROSCOPY Comments
RADIUM-226 SOLID Result PQL Date
Radium-226, As Ra-226 1.82 pci/g .1 pci/g 11/16/94
COMMENTS:
RA-226= 1.82 PCG +/- 0.297 PCG (MDC= 0.301 PCG)
AS 11/16/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 - | < 1.5 peilg 1.5 peilg 11/17/94
Th-230 47.9 pcilg 1.5 pcilg 11/17/94
Th-232 < 1.5 pcilg 1.5 pcilg 11/17/94
COMMENTS:



S 3/ TZ

Sample Id: 200013844 . Client No: BF102-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 3.45 pcilg 1.5 peilg 11/14/94
U-235 < 1.5 peilg 1.5 pcilg 11/14/94
uU-238 4.25 pci/g 1.5 pci/g 11/14/94

COMMENTS:

All units are in pCi/g

U3334 3.45 +/- 1.69 MDC=1.52
U-235 MDC=1.63

U-238 4.25 +/- 1.86 MDC=1.39
rws 11/14//94

Page 3 0f 4
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Sample Id: 200013844 Client No: BF102-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entty.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date  Nov 21, 1994

/z/;«q' Lt //o» }a/ y/i{/?/

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013845
Client Sample ID: BF102-150UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




I3/ T 7L

Sample Id: 200013845 ' Client No: BF102-150UM
‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.
FINGERPRINT : Result Date
No FINGERPRINT Tests Requested
COMMENTS:

No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density ¥ 0 gice 11/03/94
COMMENTS:

Vlnsufﬁcient sample to perform.

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested
COMMENTS:
' No SPECTROSCOPY Comments.

RADIUM-226 - SOLID Result PQL Date

Radium-226, As Ra-226 2.94 pci/g .1 pcifg 11/16/94
COMMENTS:

RA-226= 2.94 PCG +/- 0.103 PCG (MDC= 0.0546 PCG)
AS 11/16/94 :

. THORIUM ALPHA ISOTOPIC - SOLID Result PQL » Date
Th-228 3.34 pci/g 1.5 pci/g 11/22/94
Th-230 4.29 pci/g 1.5 pci/g 11/22/94
Th-232 < 1.5 pci/g 1.5 pci/g 11/22/94

COMMENTS:

»
ALL UNITS PCI/GRAM.

TH-228 3.34 +/-1.72 MDC = 1.56

TH-230 4.29 +/- 2.08 MDC = 2,01
TH-232 0.800 +/- 0.721 MDC = 0.480

Page 2 of 4
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Sample id: 200013845 Client No: BF102-150UM

' This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under ry
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

[ ) friot etz iz

Lab Manager

Page 4 of 4
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CIemSon Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013846
Client Sample ID: BF102-75UM
Project Name/ID: 26427

Client Name: ‘FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




/S
Sample id: 200013846 Client No: BF102-75UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity. ’

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0glc ‘ 11/03/94
COMMENTS:

Insufficient sample to perform.

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 0.124 pci/g 1 peilg 11/16/94
COMMENTS:

RA-226= 0.124 PCG +/- 0.0403 PCG (MDC= 0.0601 PCG)
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pcilg 1.5 pci/g 11/22/94
Th-230 4.75 pcilg 1.5 pcilg 11/22/94
Th-232 < 1.5 pci/g 1.5 pcilg 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)

TH-228 -0.382 243 4.17

TH-230 475 3.17 356

TH-232 0.00 0.00 0.849

HIGH MDC AND ERROR DUE TO SMALL SAMPLE VOLUME.
AS 11/22/94

Page 2 of 4
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Sample id: 200013846 Client No: BF102-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entty.

URANIUM ALPHA ISOTOPIC - SOLID Resuit PQL Date
U-234 < 1.5 pcilg 1.5 peig 11/14/94
U-235 < 1.5 pcilg 1.5 pcilg 11/14/94
U-238 <15 pcilg 1.5 pcilg . 11/14/94

COMMENTS:

All units are in pCi/g

U3334 0.629 +/- 0.602 MDC=1.02
U-235 0.304 +/- 0.424 MDC=0.751
U-238 0.767 +/- 0.558 MDC=0.475
rws 11/14/94

Page 30f 4
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Sample Id: 200013846 : Client No: BF102-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemmg significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specitied or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

/,,/7 (MW//A, l////lf//ﬂf

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013847
Client Sample ID: BF102-38UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




SBS T2

Sample Id: 200013847 Client No: BF102-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result ‘ Date

Bulk Density 1.05 glec 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY . Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 0.244 pailg 1 peilg 11/16/94
COMMENTS:

RA-226= 0.244 PCG +/- 9.66E-3 PCG (MDC= 5.70E-3 PCG)
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 peilg 1.5 pcilg 11/22/94
Th-230 < 1.5 pailg 1.5 pci/g 11/22/94
Th-232 < 1.5 peilg 1.5 peilg 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCQ)
TH-228 0.184 0.431 0.615

TH-230 0.314 - 0.231 0.258

TH-232 0.0264 0.0528 0.0792

AS 11/22/94

Page 2 of 4
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Sample Id: 200013847 Client No: BF102-38UM .

This Report is intended for the use and benefit ot Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 < 1.5 pcilg 1.5 pcilg 11/14/94
U-235 ' < 1.5 pci/g 1.5 pci/g 11/14/94
U-238 ' < 1.5 pci/g 1.5 pci/g 11/14/94

COMMENTS:
All units are in pCi/g
U3334 0.177 +/- 0.0806 MDC=0.0634
U-235 0.0294 +/- 0.0362 MDC=0.0504
U-238 0.232 +/- 0.0915 MDC=0.0523

rws 11/14/94

Page 3 of 4
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Sample Id: 200013847 Client No: BF102-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust international, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’'s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

Uil ikt o e st

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013848
Client Sample ID: BF102-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




Sample id: 200013848

. This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

S BT T

Cllent No: BF102-0.7UM

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.0537 0.235 0.382

TH-230 0.483 0.298 0.297

TH-232 0.00 0.00 0.0911

AS 11/22/94

Page 2 of 4

FINGERPRINT . Result Date
No FINGERPRINT Tests Requested
COMMENTS:
No FINGERPRINT Comments
WET CHEMISTRY ' Resutt Date
Bulk Density 1.08 g/cc 11/03/94
COMMENTS:
No WET CHEMISTRY Comments
SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested
COMMENTS:
‘ No SPECTROSCOPY Comments
RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 < .1 pcig .1 pcifg 11/16/94
COMMENTS:
RA-226= 0.0208 PCG +/- 3.33E-3 PCG (MDC= 4.24E=3 PCQG)
AS 11/16/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 - < 1.5 peilg 1.5 pcilg 11/22/94
Th-230 : < 1.5 pcilg 1.5 pci/g 11/22/94
Th-232 < 1.5 pci/g 1.5 pci/g 11/22/94
COMMENTS: .



S BT T2

Sample Id: 200013848 " Client No: BF102-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL V Date
U-234 ' < 1.5 pci/g 1.5 pcilg 11/18/94
U-235 < 1.5 pci/g 1.5 pci/g 11/18/94
U-238 < 1.5 pci/g 1.5 pcilg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 0.583 0.156 0.0826

U-235 0.0128 0.0834 0.132

U-238 0449 0.129 0.0245

AS 11/18/94

Page 3 of 4
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Sample id: 200013848 Client No: BF102-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

RY WA

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013849
Client Sample ID: BF102-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: LIQUID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




S 2T T Z

Sample Id: 200013849 ' Cllient No: BF102-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested |

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY . Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL ‘ Date
Radium 226, As Ra-226 < .5 pci/l 5 pcifl 11/16/94
COMMENTS:

RA-226= 0.0286 PCL +/- 0.0348 PCL (MDC= 0.0584 PCL)
AS 11/16/94

THORIUM ALPHA ISOTOPIC - SRS Result PQL Date
Th-228 < 1 pcill 1 peifl 11/22/94
Th-230 1.44 pci/l 1 peifl 11/22/94
Th-232 < 1 pcift 1 peifl 11/22/94

COMMENTS:

ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
TH-228 0.232 0.307 0.431

TH-230 1.44 0466 0.103

TH-232 -3.98E-3 0.174 0.334

AS 11/22/94

Page 2 of 4
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Sample Id: 200013849 Cllent No: BF102-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID  Result PQL Date
U-234 < 1 pcill 1 peill 11/18/94
U-235 < 1 pcill 1 peill 11/18/94
U-238 < 1 paill 1 peil - 11/18/94

COMMENTS:

ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
U-234 0.684 0.324 0.282

U-235 0.125 0234 0.348

U-238 0.195 0.148 0.0834

AS 11/18/94

Page 3 of 4
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Sampile id: 200013849 Cllent No: BF102-FILTRATE

. This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's wastc analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013850
Client Sample ID: BF102-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




Sample Id: 200013850

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

S 3/ 772

-Client No: BF102-RAW

or entity.
FINGERPRINT Result Date
No FINGERPRINT Tests Requested
COMMENTS:
No FINGERPRINT Comments
WET CHEMISTRY Resutt Date
Percent Moisture 23.8pct 11/03/94
Bulk Density 0.82 g/cc 11/03/94
COMMENTS:
No WET CHEMISTRY Comments
SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested
COMMENTS:
No SPECTROSCOPY Comments
RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 < .1 pci/g .1 pci/g 11/16/94
COMMENTS:
RA-226= 0.0771 PCG +/- 6.86E-3 PCG (MDC= 6.88E-3 PCG)
AS 11/16/94 ~
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/lg 11/22/94
Th-230 < 1.5 pci/g 1.5 pci/g 11/22/94
Th-232 < 1.5 pcilg 1.5 pci/lg 11/22/94
COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.250 0.694 1.03

TH-230 0.775 0.668 0.835

TH-232 0.00 0.00 0.170

AS 11/22/94

Page 2 of 4
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Sample Id: 200013850 - Client No: BF102-RAW

This Repont is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
U-234 < 1.5 pci/g 1.5 pci/lg 11/18/94
U-235 ‘ < 1.5 peilg 1.5 pcilg 11/18/94
U-238 < 1.5 peilg 1.5 pci/g 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 140 0348 0.162

U-235 0.138 0.105 0.0591

U-238 0.622 0.211  0.0479

AS 11/18/94

Page 3 of 4
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Sample id: 200013850 Client No: BF102-RAW

This Report is intended for the use and benetit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

DB o Qv /4 i¥

Lab Manager

Page 4 of 4



Clems: "echnical Center . Cle ‘esearch Park

1L T .chnology Drive
Anderson, SC 29625

o CHAIN-OF-CUSTODY RECORD (803) 646.2413

en /gﬁz /C . Fax # (803) 646-5311
Cllent SAMPLE CONTAINER DESCRIPTION L ,

Location __( 7—’5 Page of!

Fi1D] 24927 A

Project/Number ¥ 7 SN

sample Typets)_L /DU //5,/ SO LD /ﬁ' @‘ﬁ R W ,\gg)/
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N A N\ |
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Delivery Method: (attach shipping bill, if any)  Shipping Container 1D

~ All Information concerning tha date, time, analyst and method of analysis s recorded in bound log books at CTC and s available upon request.
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Analytical Results

Submission ID: 100004094
Project Name/ID: 26427
Client Name: FUSRAP-TDD

Client Location: ANDERSON, SC




B3] T2

Submission id: 100004094

CTC Sample ID: 200013869 200013870 200013871
Client Sample ID: BF302-6300UM BF302-2000UM BF302-500UM
Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD
Date Recelved: 01-NOV-94 01-NOV-94 01-NOV-94
Date Sampled: 01-NOV-94 01-NOV-94 01-NOV-94
Parameter Result Result Result PQL  Unit
WET CHEMISTRY
Bulk Density 0 * 0.44 0.44 g/cc
Percent Moisture - - - pct
* Rejected due to insufficient sample. '
RADIUM-226 - SOLID
Radium-226, As Ra-226 291 50.2 43.4. 1 pci/g
COMMENTS:
200013869 -
RA-226=29.1 PCG +/- 0.707 PCG (MDC= 0.215 PCG)
AS 11/21/94
200013870 -
RA-226= 50.2 PCG +/- 0.274 PCG (MDC= 0.0192 PCG)
AS 11/21/94
200013871 -
RA-226= 43.4 PCG +/- 0.309 PCG (MDC-= 0.0158 PCG)
AS 11/22/94
THORIUM ALPHA ISOTOPIC - SOLID
Th-228 1.51 <15 <1.5 1.5 pei/g
Th-230 1130 440 912 1.5 pci‘g
Th-232 <15 <15 <15 1.5 pci/g
COMMENTS:
200013869 -

“All units are in pCi/g.

Th-228 1.51 +/-7.81 MDC=12.3
Th-230 1130 +/- 124 MDC=4.48
Th-232 -0.186 +/- 2.92 MDC=5.71
rws 11/30/94

200013870 -
ALL UNITS IN PCI/G.

TH-228= 0.657 +/- 0.617 (MDC= 0.734)
TH-230= 440 +/- 38.8 (MDC= 0.594)
TH-232= 0.638 +/- 0.306 (MDC= 0.106)
AS 11/29/94

200013871 -

ALL UNITS IN PCI/G.

TH-228= 1.07 +/- 0.454 (MDC= 0.423)
. TH-230= 912 +/- 90.6 (MDC= 0.0760)
TH-232= 0.859 +/- 0.307 (MDC= 0.0758)

PQL = Practical Quantitation Limit
Page 2 of 9
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Submission id: 100004034

CTC Sample ID: 200013869
Client Sample ID: BF302-6300UM
Waste Type: SOLID/RAD
Date Received: 01-NOV-94
Date Sampled: 01-NOV-94
Parameter Result

THORIUM ALPHA ISOTOPIC - SOLID

(continued):
AS 11/29/94

URANIUM ALPHA ISOTOPIC - SOLID

U-234 321
U-235 2.40
U-238 27.1
COMMENTS:

200013869 -

ALL UNITS IN PCI/G.

U-233/234= 32.1 +/- 7.83 (MDC= 3.83)
U-235= 2.40 +/- 2.15 (MDC= 1.44)
U-238= 27.1 +/- 7.15 (MDC= 3.84)

AS 11/28/94

200013870 -

ALL UNITS IN PCI/G.

U-233/234= 33.8 +/- 3.89 (MDC= 0.420)
U-235= 1.44 +/- 0.581 (MDC= 0.519)
U-238= 35.3 +/- 4.03 (MDC= 0.110)

AS 11/28/94

200013871 -

ALL UNITS IN PCI/G.

U-233/234= 49.4 +/- 5.43 (MDC= 0.195)
U-235=2.72 +/- 0.652 (MDC= 0.303)
U-238= 51.6 +/- 5.65 (MDC= 0.0745)
AS 11/28/94

PQL = Practical Quantitation Limit

Page 30of 9

200013870
BF302-2000UM
SOLID/RAD
01-NOV-94
01-NOV-94

Result

200013871
BF302-500UM
SOLID/RAD
01-NOV-94
01-NOV-84

Result

2.72
51.6

—h d b
anom

c
=4

pei/g
pei/g
pai/g
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Submission ld: 130004094

200013872

CTC Sample ID: 200013873 200013874

Cllent Sample ID: BF302-150UM BF302-75UM BF302-38UM

Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD

Date Received: 01-NOV-94 01-NOV-94 01-NOV-94

Date Sampled: 01-NOV-94 01-NOV-94 01-NOV-94

Parameter Result Result Result PQL Unit
WET CHEMISTRY

Bulk Density 0.51° 0.58 0.77 g/cc

Percent Moisture - . - pct
RADIUM-226 - SOLID

Radium-226, As Ra-226 5.94 2.71 20.2 » A pci/g

COMMENTS:

200013872 -

RA-226=5.94 PCG +/- 0.257 PCG (MDC= 0.0828 PCQG)

AS 11/28/94

200013873 -

RA-226=2.71 PCG +/- 0.0780 PCG (MDC= 0.0294 PCQ)

AS 11/28/94

200013874 -

RA-226= 20.2 PCG +/- 0.138 PCG (MDC= 0.0130 PCQG)

AS 11/22/94 '
THORIUM ALPHA ISOTOPIC - SOLID

Th-228 <15 <15 <15 1.5 pci/g

Th-230 365 268 256 1.5 pci/g

Th-232 <15 <15 <15 1.5 pci/g

COMMENTS:

200013872 -

ALL UNITS IN PCI/G.

TH-228= -0.0760 +/- 0.384 (MDC= 0.553)
TH-230= 365 +/- 38.5 (MDC= 0.0883)
TH-232= 0.206 +/- 0.157 (MDC= 0.0881)
AS 11/29/94
200013873 -
All units are in pCi/g.
Th-228 0.523 +/- 0.389 MDC=0.478
Th-230 268 +/- 26.5 MDC=0.124

" Th-232 0.509 +/- 0.343 MDC=0.374
rws 11/30/94

200013874 -
ALL UNITS IN PCVG.

TH-228= 0.228 +/- 0.323 (MDC= 0.410)
TH-230= 256 +/- 27.8 (MDC= 0.410)
TH-232= 0.172 +/- 0.131 (MDC= 0.0736)

PQL = Practical Quantitation Limit
Page 4 0f 9



YEVMV ML S

Submission Id: 130004034

CTC Sample ID: 200013872 200013873 200013874

Client Sample ID: 'BF302-150UM BF302-75UM BF302-38UM

Waste Type: SOLID/RAD SOLID/RAD SOLID/RAD

Date Received: 01-NOV-94 01-NOV-94 01-NOV-94

Date Sampled: 01-NOV-94 01-NOV-94 01-NOV-94

Parameter Result Result Result PQL  Unit

THORIUM ALPHA ISOTOPIC - SOLID
(continued):

AS 11/29/94

URANIUM ALPHA ISOTOPIC - SOLID

U-234 62.7 42.6 24.8 15  pcilg
U-235 2.37 1.97 <15 15  pcilg
U-238 61.4 416 25.3 15  pcifg
COMMENTS:

200013872 -

ALL UNITS IN PCI/G.

U-233/234= 62.7 +/- 6.22 (MDC= 0.0661)
. U-235= 2.37 +/- 0.553 (MDC= 0.0817)

U-238= 61.4 +/- 6.10 (MDC= 0.0662)

AS 11/28/94

200013873 -

ALL UNITS IN PCI/G.

U-233/234= 42.G +/- 4.79 (MDC= 0.316)
U-235= 1.97 +/- 0.602 (MDC= 0.310)
U-238= 41.6 +/- 4.69 (MDC= 0.252)
AS 11/28/94
200013874 -

LL UNITS IN PCVC.

U-233/234= 24.8 +/- 2.46 (MDC= 0.229)
U-235= 1.36 +/- 0.365 (MDC= 0.0667)

U-238= 25.3 +/- 2.50 (MDC="0.142)
AS 11/28/94

PQL = Practical Quantitation Limit

Page 50of 9
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Submission Id: 130004094

CTC Sample ID: 200013875 200013876 200013877
Client Sampie ID: BF302-0.7UM BF302-FILTRATE BF302-RAW
Waste Type: SOLID/RAD LIQUID/RAD SOLID/RAD
Date Recelved: 01-NOV-94 01-NOV-94 01-NOV-94
Date Sampled: 01-NOV-94 01-NOV-94 01-NOV-94

C
=

Parameter Resuit Result Result PQL

WET CHEMISTRY
Bulk Density 0.90 - 0.84 g/cc
Percent Moisture Co- .

RADIUM-226 - LIQUID
Radium 226, As Ra-226 ‘ - 2.68 - 5 pci/l
COMMENTS:

200013876 -
RA-226= 2.68 PCL +/- 0.107 PCL (MDC= 0.0543 PCL)
AS 11/22/94
RADIUM-226 - SOLID

adium-226, As Ra-226 4.32 . - 1.77 A pci/g
COMMENTS:
200013875 -
RA-226= 4.32 PCG +/- 0.0574 PCG (MDC= 0.0104 PCQG)
AS 11/22/94
200013877 -
RA-226= 1.77 FCG +/- 0.0253 PCG (MDC= 4.91E-3 PCG)
AS 11/22/94

THORIUM ALPHA ISOTOPIC - SRS
Th-228 - <1
Th-230 - 80.2 -
Th-232 - <1 -
COMMENTS:

200013876 -
ALL UNITS IN PCI/L.

TH-228= 0.0237 +/- 1.09 (MDC= 1.63)
TH-230= 80.2 +/- 9.80 (MDC= 1.63)
TH-232= 0.229 +/- 0.325 (MDC= 0.344)
AS 11/29/94

pci/l
pci/l
pci/l

—t —d A

‘ THORIUM ALPHA ISOTOPIC - SOLID
h-228 <15 - <15 1.5 pci/g

POL = Practical Quantitation Limit
Page 6 of 9
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Submission id: 180004094

Report Date Dec 2, 1994

e N I \ 2. -4 Get
Labaratory Manager o Date

Nt [, el /225
Project Manager y’ Date

Page 9 of 9



Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013851
Client Sample ID: HR102-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013851 Cllent No: HR102-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resuit Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMIS I RY Tests Requested

COMMENTS: 1Insufficient sample to perform Bulk Density.
No WET CHEMISTRY Comments

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result . PQL Date
Radium-226, As Ra-226 0.122 pci/g .1 pci/g 11/22/94
COMMENTS:
RA-226= 0.122 PCG +/- 0.0132 PCG (MDC=0.0104 PCG)
AS.11/22/94
THORIUM ALPHA ISOTOPIC - SOLID  Result ' PQL Date
Th-228 < 1.5 pcilg 15 peilg  11/22/94
Th-230 < 15 pailg 15 pcilg 11/22/94
Th-232 < 1.5 pailg 1.5 peilg 11/22/94
COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.0598 0.214 0.332

TH-230 0970 0.320 0.0677

TH-232 0.0225 0.0451 0.0676

AS 11/22/94

Page 2 of 4
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Sample Id: 200013851 Client No: HR102-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
U-234 ‘ 3.89 pcilg 1.5 pcilg 11/18/94
U-235 < 1.5 pci/g 1.5 pci/g . 11/18/94
U-238 3.84 pci/g 1.5 pci/g 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 3.89 0.553  0.0300

U-235 0.284 0122 0.0370

U-238 3.84 0549 0.0300

AS 11/18/94

Page 3 of 4
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Sample Id: 200013851 Client No: HR102-6300UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concemning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intermnational, Inc. companies, sample preparation and

analytical methods and analytical equipment specitied or approved in the tacility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

4/17;,1/)}(%/%\, /,.Lc/\/ y%/' /{/7/.174%

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013852
Client Sample ID: HR102-2000UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013852 ' Cllent No: HR102-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Commente

WET CHEMISTRY Result Date
Bulk Density 0.95 g/cc 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 0.378 pci/g .1 pcifg 11/21/94
COMMENTS:

- RA-226= 0.378 PCG +/- 0.0188 PCG (MDC=6.49E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date

Th-228 < 1.5 pci/g 1.5 pcilg 11/22/94

Th-230 < 1.5 pci/g 1.5 pcifg 11/22/94

Th-232 < 1.5 pci/g 1.5 pcilg 11/22/94
COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.0423 0.157 0.244

TH-230 0.426 0.202 0.162

TH-232 0.00 0.00 0.0494

AS 11/22/94
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Sample Id: 200013852 Cllient No: HR102-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 24.2 pci/g 1.5 pcilg 11/18/94
U-235 < 1.5 pci/g 1.5 pcilg 11/18/94
U-238 24.4 peilg 1.5 pcilg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 24.2 3.06 0.0745 :
U-235 124 0.242 0.0211

U-238 244 3.0 0.0171

AS 11/18/94
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Sample Id: 200013852 Client No: HR102-2000UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person.
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

Lo Dba b o et /sl

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013853
Client Sample ID: HR102-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name:  SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: - 01-NOV-94




YA VA

Sample Id: 200013853 Client No: HR102-500UM

This Repornt is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT | Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.06 g/cc 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result ' Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 0.104 pci/g .1 pci/g 11/21/94
COMMENTS: '

RA-226= 0.104 PCG +/- 5.49E-3 PCG (MDC=3.12E-3 PCQG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC- SOLID  Resuht PQL Date
Th-228 < 1.5 peilg 1.5 peilg 11/22/94
Th-230 < 1.5 pci/g 1.5 peilg 11/22/94
Th-232 < 1.5 pci/g 1.5 peilg 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.110 0.375 0.590

TH-230 1.35 0.460  0.261

TH-232 0.00 0.00 0.0796

AS 11/22/94

Page 2 of 4
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Sample Id: 200013853 : Client No: HR102-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity. .

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 23.4 pci/lg 1.5 pci/g 11/18/94
U-235 < 1.5 pci/g 1.5 pci/g 11/18/94
U-238 23.6 pci/g 1.5 pcilg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 234 239 0.0223

U-235 1.15 0233 0.0276

U-238 23.6 242 0.0224

AS 11/18/94

Page 3 of 4
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Sample Id: 200013853 Client No: HR102-500UM

~‘ . This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytcal equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

éul f),,g&g/;éa, /,,L\/ }/Ja /4/ 2;‘% ¥

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report '

CTC Sample ID: 200013854
Client Sample ID: HR102-150UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




SSIT

Sample Id: 200013854 Client No: HR102-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person
or entity.

FINGERPRINT | Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY - Result Date
Bulk Density 0.81 g/cc ‘ 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Resutlt Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 4.06 pcilg 1 peilg 11/21/94
COMMENTS:

RA-226= 4.06 PCG +/- 0.0437 PCG (MDC= 5.62E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date

Th-228 < 1.5 peilg 15 peilg 11/22/94

Th-230 121 peilg 15 pcilg 11/22/94

Th-232 < 1.5 peilg 1.5 peilg 11/22/94
COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 0.224 0489 0.724

TH-230 121 21.3 0.725

TH-232 0.342 0.266 0.147

AS 11/22/94

Page 2 of 4 '
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Sample Id: 200013854 Cllent No: HR102-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 4.54 pci/g 1.5 pci/g 11/18/94
U-235 < 1.5 pci/g 1.5 pci/g - 11/18/94
U-238 4.37 pcilg 1.5 pcilg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 454 0636 0.153

U-235 0.318 0.133  0.0434

U-238 437 0613 0.0352

AS 11/18/94

Page 3 of 4
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Sample Id: 200013854 Cilent No: HR102-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as éxplicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

[ Voo 7A Yeze 1) 34/

12

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013855

Client Sample ID: HR102-75UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: - 01-NOV-94




V3T 2

Sample Id: 200013855 Client No: HR102-75UM

This Report is intended tor the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.58 g/cc 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 9.89 pci/g .1 pci/g | . 11/21/94
COMMENTS:

RA-226= 9.89 PCG +/- 0.0635 PCG (MDC= 4.89E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result . PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 11/22/94
Th-230 18.0 pcilg 15 pcilg 11/22/94
Th-232 < 1.5 peilg 1.5 peilg 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCQG)
TH-228 -0.152 0.275  0.455

TH-230 18.0 244 0.426

TH-232 0.0432 0.0614 0.0649

AS 11/22/94

Page 2 of 4
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Sample Id: 200013855 Client No: HR102-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL ' Date
U-234 39.4 pci/g 1.5 pci/g 11/18/94
U-235 2.05 pci/g 1.5 pci/g 11/18/94
U-238 40.0 pci/g 1.5 pci/g 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 39.4 450 0.0395

U-235 2.05 0.427 0.0488

U-238 40.0 457 0.0396

AS 11/18/94

Page 3 of 4
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Sample id: 200013855 Client No: HR102-75UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is-made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date  Nov 28, 1994

J,; /9)/544,4\/ //,,L-V ;)/cu’ ////7_{/?/

Lab Manager
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Clemson Technical Center, INC.
Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013856
Client Sample ID: HR102-38UM
Project Name/ID: 26427

Cllent Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013856 Client No: HR102-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT : Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.85 g/cc 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 13.9 pci/g .1 pcilg 11/21/94
COMMENTS:

RA-226= 13.9 PCG +/- 0.0735 PCG (MDC-= 4.65E-3 PCG)
AS 11/21/94 .

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 : < 1.5 peilg 1.5 pcilg 11/22/94
Th-230 - 46.3 pci/g 1.5 pcilg 11/22/94
Th-232 < 1.5 pci/g 1.5 pcilg 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.193 0.253 0.424

TH-230 46.3 5.55 0.187

TH-232 0.0761 0.0766 0.0571

AS 11/22/94

Page 2 of 4
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Sample id: 200013856 : Client No: HR102-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
U-234 33.6 pci‘g 1.5 pci/g 11/18/94
U-235 1.87 pci/g 1.5 pci/g 11/18/94

1.5 peilg 11/18/94

U-238 35.7 pcilg
COMMENTS: '

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 336 3.85 0.181

U-235 187 0405 0.120

U-238 357 4.08 0.0874

AS 11/18/94

Page 3 0of 4
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Sample Id: 200013856 Client No: HR102-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

(8 W;/zm Yoo /o 1¥

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park |
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013857
Client Sample ID: HR102-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sampile Id: 200013857 Cllent No: HR1 02-0._7UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Resuit Date
No FINGERPRINT Tests Requested |
COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.89 g/cc ' 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Resuit Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resuit PQL Date

Radium-226, As Ra-226 4.87 pcilg .1 pci/g 11/21/94
COMMENTS:

RA-226= 4.87 PCG +/- 0.0527 PCG (MDC= 6.81E-3 PCQG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 peilg 1.5 pcilg 11/22/94
Th-230 8.18 pci/g 1.5 pcilg 11/22/94
Th-232 < 1.5 pcilg 1.5 pci/g 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
TH-228 -0.320 0.833 1.34

TH-230 818 2.30 1.50

TH-232 0.0639 0.128  0.192

AS 11/22/94

Page2of 4
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Sample id: 200013857 Client No: HR102-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID  Resutt PQL Date
U-234 81.9 pci/g 1.5 peilg 11/18/94
U-235 3.74 peilg 1.5 peilg © 11/18/94
U-230 85.6 pclig 1.5 pcilg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 819 9.39 0.132

U-235 3.74 0.709 0.0664

U-238 856 9.80 0.0538

AS 11/18/94

Page 3 of 4
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Sampie Id: 200013857 Client No: HR102-0.7UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

[ 0B unke” ///L y%u Wimrhbd

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013858

Client Sampile ID: HR102-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: LIQUID/RAD

Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013858 Ciient No: HR102-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Result ' Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID : Result PaL Date
Radium 226, As Ra-226 " 2.47 peill 5 pcifl 11/21/94
COMMENTS:

RA-226= 2.47 PCL +/- 0.107 PCL (MDC= 0.0515 PCL)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SRS Result PQL Date
Th-228 : < 1 pcifl 1 pei 11/21/94
Th-230 64.81 pci/l 1 peil 11/21/94
Th-232 < 1 pci/ 1 peill 11/21/94

COMMENTS:

ALL UNITS PCIL

TH-228 0.254 +/- 0.632 MDC = 0.503
TH-230 64.8 +/- 6.23 MDC = 0.368
TH-23 -0.209 +/- 0.426 MDC = 0.368

Page 2 of 4



J3/7 72

Sample I1d: 200013858 Client No: HR102-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID  Result PQL | Date
U-234 76.4 pci/l 1 pcill 11/18/94
U-235 3.98 peill 1 poill 11/18/94
U-238 77.2 peill 1 pcill 11/18/94

COMMENTS:

ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
U-234 764 7.86 0.223

U-235 3.98 0.789  0.0897

U-238 77.2 7.93 0.0727

AS 11/18/94

Page 3 of 4
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Sample Id: 200013858 Client No: HR102-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

/(/.’/ 7//3)(:_J/Av /./f“/ }4&/ /Z/}%?}/

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013859
Client Sample ID: HR102-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013859 Cllent No: HR102-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT ' Result , Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Percent Moisture 6.9 pct 11/03/94
Bulk Density 0.78 g/cc 11/03/94

COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested -

COMMENTS:

No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 3.33 peilg 1 poilg 11/21/94

COMMENTS:

RA-226= 3.33PCG +/- 0.0622 PCG (MDC= 8.35E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 11/21/94
Th-230 8.34 pci/g 1.5 pci/g 11/21/94
Th-232 < 1.5 pci/g 1.5 pci/g 11/21/94

COMMENTS:

ALL UNITS PCI/G

TH-228 0.0501 +/- 0.332 MDC =0.253
TH-230 8.34 +/-1.17 MDC = 0.253
TH-232 0.0904 +/- 0.0744 MDC = 0.0452
RWS 11/23/94
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Sample id: 200013859 " Client No: HR102-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
U-234 29.0 pcilg 1.5 pci/g 11/18/94
U-235 < 1.5 pcilg 1.5 pcilg 11/18/94
U-238 28.3 pei/g 1.5 pci/lg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 29.0 3.12  0.100

U-235 148 0.320 0.0404

U-238 283 305 0.0328

AS 11/18/94

Page 3 of 4



JZ/T 7L

Sample Id: 200013859 Client No: HR102-RAW

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity. '

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

U D) Lot o eu ufrifif

Lab Manager
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CHAIN-OF-CUSTODY RECORD
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NOTE: Al Information concerning the date, lime, analyst and method of analysis Is recorded in bound log books at CTC and |s available upon request.



J S S

HL 20!

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013878
Client Sample ID: HR301-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013878 . Client No: HR301-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity. ’

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested

COMMENTS: Insufficient sample to perform Bulk Density.
No WET CHEMISTRY Comments

SPECTROSCOPY" Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 2.25 peilg - 1 pcilg 11/22/94

COMMENTS: ' '
RA-226= 2.25 PCG +/- 0.0601 PCG (MDC= 0.0212 PCG)
AS 11/22/94

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 pcilg 15 pcilg 11/30/94
Th-230 112 pcilg 1.5 pci/g 11/30/94
Th-232 < 1.5 pcilg 15 pei/g 11/30/94

COMMENTS:

All units are in pCi/g.

Th-228 -0.0145 +/- 0.825 MDC=1.34
Th-230 112 +/-13.2 MDC=0.168
Th-232 0.112 +/- 0.159 MDC=0.168
rws 11/30/94
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3B/ 772

Sample Id: 200013878 Cllent No: HR301-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 2.44 peilg 1.5 peilg ‘ 11/28/94
U-235 < 1.5 peil/g 1.5 peilg 11/28/94
U-238 2.34 pci/g 1.5 pci/g . 11/28/94

COMMENTS:

ALL UNITS IN PCI/G.

U-233/234= 2 .44 +/- 0.642 (MDC= 0.350)
U-235= -0.0355 +/- 0.256 (MDC= 0.432)
U-238= 2.34 +/- 0.592 (MDC= 0.0964)
AS 11/28/94
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S BT T2
Sampile Id: 200013878 Client No: HR301-8300UM
. This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust international, Inc. companies, sampie preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 2, 1994

WKW%V Yo/ ya-srp

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013879
Client Sample ID: HR301-2000UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




Sample id: 200013879 Client No: HR301-2000UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result . Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested
COMMENTS: Insufficient sample to perform Bulk Density.

No WET CHEMISTRY Comments

SPECTROSCOPY Resuit Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 47 .9 peilg 1 peilg 11/29/94
COMMENTS: ‘

RA-226= 47.9 PCG +/- 0.760 (MDC= 0.0921)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID  Resutlt PQL Date
Th-228 < 1.5 peilg 1.5 pailg 11/30/94
Th-230 530 pci/g 1.5 pcig 11/30/94
Th-232 < 1.5 pci/g 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g.

Th-228 1.48 +/- 1.08 MDC=1.39
Th-230 530 +/- 49.3 MDC=0.973
Th-232 0.505 +/- 0.415 MDC=0.252
rws 11/30/94
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Sample id: 200013879 Client No: HR301-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 24.0 pcilg 1.5 pcilg 11/28/94
U-235 < 1.5 peilg 1.5 pci/g 11/28/94
U-238 23.2 pei/g 1.5 pcilg 11/28/94

COMMENTS:
ALL UNITS IN PCI/G.
U-233/234= 24.0 +/- 3.85 (MDC= 1.54)
U-235= 1.37 +/- 0.801 (MDC= 0.343)

U-238= 23.2 +/- 3.62 (MDC= 0.278)
AS 11/28/94
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Sample Id: 200013879 Client No: HR301-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and ‘
analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 2, 1994

//,Zjﬁ@»éw /4»-1, //0/5/ (2= 57

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Fina! Analytical Report

CTC Sampile ID: 200013880

Client Sample ID: HR301-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD

Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




S B/
Sample Id: 200013880 Cllent No: HR301-500UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any .other person
or entity.

FINGERPRINT Result ' Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.62 g/cc 11/08/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resuit ' PQL Date
Radium-226, As Ra-226 24.0 pcifg 1 pcifg 11/29/94
COMMENTS:

RA-226= 24.0 PCG +/- 0.283 (MDC= 0.0255)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 pcilg 15 peilg 11/30/94
Th-230 3460 pcilg 15 pcilg 11/30/94
Th-232 2.69 pci/g 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g.

Th-228 0.947 +/- 0.652 MDC=0.845
Th-230 3460 +/- 334 MDC=0.635
Th-232 2.69 +/- 0.720 MDC=0.126
rws 11/30/94
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Sampile id: 200013880 ' Cilent No: HR301-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 62.4 pcilg 1.5 peilg 11/28/94
U-235 © 3.10 peilg 1.5 pcilg 11/28/94
U-238 61.8 pci/g 1.5 pcilg 11/28/94

COMMENTS:
ALL UNITS IN PCI/G.
U-233/234= 62.4 +/- 6.71 (MDC= 0.408)
U-235= 3.10 +/- 0.813 (MDC= 0.139)

U-238= 61.8 +/- 6.65 (MDC=0.112)
AS 11/28/94

Page 3 of 4
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Sample Id: 200013880 Client No: HR301-500UM
‘ This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemnational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 2, 1994

//J KM;/A/}/M /2 -5=GH

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013881
Client Sample ID: HR301-150UM
Project Name/ID: 26427
Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD

~ Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




SETDTZ

Sample Id: 200013881 Client No: HR301-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.35 g/cc 11/08/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Resutlt Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 21.6 pci/g .1 pci/g 11/29/94
COMMENTS: '

RA-226=21.6 PCG +/- 0.227 PCG (MDC= 0.0183 PCG)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 11/30/94
Th-230 2860 pci/g 1.5 pci/g 11/30/94
Th-232 2.08 pci/g 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g

Th-228 0.589 +/- 0.624 MDC=0.883
Th-230 2860 1/- 329 MDC=0.573
Th-232 2.08 +/- 0.685 MDC=0.149
rws 11/30/94
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Sample Id: 200013881 Client No: HR301-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 118 pcilg 1.5 pci/g 11/28/94
U-235 5.64 pci/lg 1.5 pci/g 11/28/94
U-238 121 pci/g 1.5 pcilg 11/28/94

COMMENTS:
ALL UNITS IN PCI/G.
U-233/234= 118 +/- 12.0 (MDC= 0.0866)
U-235= 5.64 +/- 1.05 (MDC= 0.107)

U-238= 121 +/- 12.2 (MDC= 0.316)
AS 11/28/94
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Sample Id: 200013881 Cllent No: HR301-150UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance contro! program.

Report Date Dec 2, 1994

(LB /Avy@d /o= S5y

Lab Manager

Page 4 of 4



S B/ T2

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013882
Client Sample ID: HR301-75UM
Project Name/ID: - 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




—————

J3/972

Sample id: 200013882 Ciient No: HR301-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY " Result Date
Bulk Density 0.44 g/cc 11/08/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result " Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 23.1 pci/g .1 pcilg 11/29/94
COMMENTS:

RA-226= 23.1 PCG +/- 0.266 PCG (MDC= 0.0234)
AS 11/29/94 A

THORIUM ALPHA ISOTOPIC - SOLID Result PQL A Date

Th-228 1.57 pci/g 1.5 pci/g 11/30/94

Th-230 5310 pei/g 1.5 peilg 11/30/94

Th-232 4.97 pcilg 1.5 pci/lg 11/30/94
COMMENTS:

All units are in pCi/g.

Th-228 1.57 +/- 0.403 MDC=0.323
Th-230 5310 +/- 456 MDC=0.154
Th-232 4.97 +/- 0.722 MDC=0.0511
rws 11/30/94
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Sample Id: 200013883 Client No: HR301-38UM

. This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicily noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 2, 1994

MJM /A//Q/lx/ Y =5=FY

Lab Managgr
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Clemson Technical Cénter, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013884
Client Sample ID: HR301-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94

R _



S 3/702

Sample Id: 200013884 Client No: HR301-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resutt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density : 0.97 g/cc 11/08/94
COMMENTS:

No WET CHEMISTRY Comments

@

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 2.32 pcilg 1 pci/g 11/29/94
COMMENTS: '

RA-226= 2.32 PCG +/- 0.0447 PCG (MDC= 6.58E-3 PCG)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date

Th-228 < 1.5 peilg 15 pcilg 11/30/94

Th-230 1400 pcilg 15 peilg 11/30/94

Th-232 < 1.5 peilg 1.5 pcilg 11/30/94
COMMENTS:

All units are pCi/g.

Th-228 0.556 +/- 0.242 MDC=0.234
Th-230 1400 +/- 114 MDC-0.0522
Th-232 1.04 +/- 0.290 MDC=0.0521
rws 11/30/94
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Sample Id: 200013884 Client No: HR301-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 182 pci/g 1.5 pcilg 11/30/94
U-235 9.70 pcilg 1.5 pcilg 11/30/04
U-238 184 pcilg 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 182 +/- 25.9 MDC=0.303
U235 9.70 +/- 1.87 MDC=0.374
U238 184 +/- 26.2 MDC=0.303
rws 11/30/94

Page 3 of 4



S 3
Sample Id: 200013884 Client No: HR301-0.7UM
' This Report is intended for the use and benefit of Waste Management énd its companies.

No representation concerning significance of the reported data is made to any other person
or entity. .

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 2, 1994

//Zﬁﬁwéa /Zv/()m/ / 2—'3;"?5’

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampie ID: 200013885

Client Sample ID: HR301-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: LIQUID/RAD

Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




S 37772

Sample Id: 200013885 Cllent No: HR301-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity. !

FINGERPRINT Resutt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resutt ' Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Resutt ‘ Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL Date
Radium 226, As Ra-226 3.04 pci/l .5 pcill 11/29/94
COMMENTS:

RA-226= 3.04 PCL +/- 0.0888 PCL (MDC= 0.0340 PCL)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SRS Resutlt PQL Date
Th-228 < 1 poill 1 peill 12/02/94
Th-230 56.6 pci/l 1 paill 12/02/94
Th-232 <1 peifl 1 poeifl 12/02/94

COMMENTS:

All units are in pCi/l.

Th-228 -2.94 +/- 418 MDC=6.87
Th-230 56.6 +/- 10.6 MDC=0.801
Th-232 -0.533 +/- 1.07 MDC=2.55
rws 12/2/94
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Sample id: 200013885 Client No: HR301-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID  Result PQL Date
U-234 17.3 pei/l 1 peill 11/30/94
U-235 < 1pcifl 1 poill 11/30/94
U-238 14.3 pei/l 1 pcill 11/30/94

COMMENTS:

All units are in pCi/g.

U333417.3 +/- 3.16 MDC=0.915
U235 0.750 +/- 0.617 MDC=0.375
U238 14.3 +/-2.78 MDC=0.304

rws 11/30/94
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Sample Id: 200013885 Cllent No: HR301-FILTRATE

’ This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and .
analytical methods and analytical equipment specified or approved in the facility's waste analysis pian
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 5, 1994

LB Jy/w Y Ry

Lab Manager
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- Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytica! Report

CTC Sampile ID: 200013886
Client Sample ID: HR301-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




S 3/ 77 Z

Sample Id: 200013886 : ~ Client No: HR301-RAW

This Reportis intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resutlt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resutt Date
Percent Moisture 26.43 pct 11/09/94
Bulk Density 0.74 g/cc 11/08/94

COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result | Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resutt PQL Date
Radium-226, As Ra-226 4.00 pci/g .1 pcifg 11/29/94
COMMENTS:

RA-226= 4.00 PCG +/- 0.0337 PCG (MDC= 3.88E-3 PCG)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 12/01/94
Th-230 2530 pci/g 1.5 pcifg 12/01/94
Th-232 < 1.5 pci/g 1.5 pcilg 12/01/94

COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 0.422 +/- 0.184 (MDC= 0.203)
TH-230= 2530 +/- 244 (MDC= 0.0974)
TH-232= 1.47 +/- 0.292 (MDC= 0.0332)
AS 12/1/94

Paye 2 0l 4
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Sample id: 200013886 Ciient No: HR301-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 "~ 135 pci/g 1.5 pci/g 11/30/94
U-235 8.38 pci/g 1.5 pci/g 11/30/94
U-238 144 pci/g 1.5 pci/g 12/02/94

COMMENTS:

All units are in pCi/g

u3334 135 +/- 17.7 MDC=0.341
U235 8.38 +/- 1.55 MDC=0.330
U238 144 +/- 18.8 MDC=0.268
rws 11/30/94
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Sample Id: 200013886 Client No: HR301-RAW

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemnational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 5, 1994

L/ Qé@é;/}» it f2-s=7p

Lab Manager
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CHAIN-OF-CUSTODY RECORD

Clems« @echnical Center

Cle: .wseerch Park
. T chnology Drive
Anderson, SC 29625

, (803) 646-2413
Fax # (803) 646-5311

CIIén! jﬁi/ < SAMPLE CONTAINER DESCRIPTION
Location c7¢ Page _Lof L
Pm]ect/Number_EZé/ﬁ}Q / % 9/27 {\
Sample Typel(s) LIQUIDE 501> : (\\&, /R \&R/
DATE ums /3 AP ,{ﬂ} -
SAMPLE IDENTITY SAMPLED/TIME NUMBER N\ N\ TOTAL REMARKS
R R A e AN /
23 -y | °° 13379] 4 / ]
D/ - Qwrmn ERNIN /

HL2] — /5 uen 2231 | ! /

) . 12923 { / /

W2/~ D Freer 2334 ] |/ ) 4 /

HCH frepe 13935 / ]

M3 - [ / | 3% 30 ] /

— = Selr. 4D9S

Soreiet By ‘ 4 / %?M Total No. of ~Containers g

Relinquishedyby; ; fzation: W_ é‘ Received by: MA/\/ Z)z//// 'Organlzatlon: 67/5

Date: j; /// £ ' Date: ///4‘77f’ _ Time: o4

Relinquished by: Organization: Recelved by: Organization:

Date: Tims: Date: Time:

Relinquished by: Organization: Racelved by: Organization:

Date: Tima: Date: : Time:

Delivery Method: (attach shipping bill, if any)  Shipping Container ilD

AL E

NOTE: All Information concerning the da's, time, analyst and method of analysis Is recorded in bound log books at CTC and Is available upon request.
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LV(CO

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013860
Client Sample ID: LV103-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94

| =




JEI 72
Sample id: 200013860 Client No: LV103-6300UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT ' Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested

COMMENTS: Insufficient sample to perform Bulk Density.
No WET CHEMISTRY Comments

SPECTROSCOPY Result - : Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 < .1 pci/g .1 pci/g 11/21/94
COMMENTS:

RA-226= 0.0162 PCG +/- 3.06E-3 PCG (MDC= 3.00E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID  Resutt PQL Date
Th-228 < 1.5 pilg 1.5 pcilg 11/21/94
Th-230 < 1.5 peilg 1.5 pcilg 11/21/94
Th-232 < 1.5 pcilg 1.5 pcilg 11/21/94

COMMENTS:

ALL UNITS PCIIG
TH-228 0.0740 +/- 0.0976 MDC = 0.0814

TH-230 0.202 +/-0.143 MDC =0.108
TH-232 0.0146 +/- 0.0163 MDC = 0.0146
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Sample id: 200013860 " Client No: LV103-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 < 1.5 peifg 1.5 pci/g 11/18/94
U-235 <1.5pcilg - 1.5 pci/g 11/18/94
U-238 < 1.5'pci/g 1.5 pcilg - 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 0.339 00774 0.0322

U-235 0.0129 0.0150 0.0129

U-238 0.294 0.0715 0.0322

AS 11/18/94

Page 3 of 4
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Sample Id: 200013860 Client No: LV103-6300UM

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis pian
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 8, 1994

\ . \k\\m% C%/
A

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampile ID: 200013861
Client Sample ID: LV103-2000UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94




S G
Sample Id: 200013861 Client No: LV103-2000UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity. ’

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.11 g/ce ~ 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY | Result Date
No SPECTROSCOPY Tests Requested '
COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
- Radium-226, As Ra-226 < .1 peilg 1 poilg 11/21/94
COMMENTS:

" RA-226= 0.0770 PCG +/- 5.29E-3 PCG (MDC= 2.46E-3 PCQG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 11/21/94
Th-230 < 1.5 pcilg 1.5 pcilg 11/21/94
Th-232 < 1.5 peilg 1.5 pcilg 11/21/94

COMMENTS:

ALL UNITS PCI/G
TH-228 0.118 +/- 0.259 MNC = 0.205

IH-230 0.625 +/- 0.165 MDC = 0.0871
TH-232 0.0260 +/- 0.0234 MDC = 0.0156
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Sample Id: 200013861 | Cllent No: LV103-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 < 1.5 pci/g 1.5 pci/g 11/18/94
U-235 < 1.5 pci/g 1.5 pcilg 11/18/94
U-238 < 1.5 pci/lg 1.5 pci/g - 11/18/04

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 1.08 0.167 0.0384.

U-235 0.0372 0.0330 0.0475

U-238 0.899 0.146 0.0109

AS 11/18/94
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Sample id: 200013861 ' Client No: LV103-2000UM
‘ This Report is intended for the use and benefit of Waste Management and its companies.

- No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust international, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

\ N~ \&C%
Q

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: . 200013862
Client Sample ID: LV103-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94

I I
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Sample id: 200013862 Cllent No: LV103-500UM®
This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT  Result Date
No FINGERPRINT Tests Requested

COMMENTS: '
No FINGERPRINT Comments

WET CHEMISTRY Result ~ Date
Bulk Density 1.00 g/ce ' 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result ' PQL Date
Radium-226, As Ra-226 0.346 pci/g .1 pcig 11/21/04
COMMENTS:

RA-226= 0.346 PCG +/- 0.0189 PCG (MDC= 7.15E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 11/21/94
Th-230 9.98 pci/g 1.5 peilg 11/21/94
Th-232 < 1.5 pei/g 1.5 pci/g 11/21/94

COMMENTS:

ALL UNITS PCI/G
TH-228 0.174 +/- 0.245 MDC = 0196

TH-230 9.98 +/-1.15 MDC =0.165
TH-232 0.0951 +/- 0.0536 MDC = 0.0220

Pagc 2 of 4
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Clemson Technical Center, INC.

, Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampile ID: 200013863
Client Sample ID: LV103-150UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sampile Id: 200013863 Client No: " LV103-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.13 g/ee 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 0.568 pci/g .1 pcifg 11/21/94
COMMENTS:

RA-226= 0.568 PCG +/- 0.0244 PCG (MDC= 7.36E-3 PCQ)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg 11/21/94
Th-230 2.27 pilg 1.5 pcilg 11/21/94
Th-232 < 1.5 peilg 1.5 pei/g 11/21/94

COMMENTS:

ALL UNITS PCI/G
iH-228 -0.0397 +/- 0.225 MDC = 0.181

TH-230 227 +/-0.296 MDC = 0.0687
TH-232 0.0164 +/- 0.0164 MDC = 0.0123
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Sampie id: 200013863 Ciient No: LV103-150UM

This Report is intended for the use and benefit of Waste Management and'its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 3.24 pci/g 1.5 pcilg 11/22/94
U-235 ' < 1.5 pci/g 1.5 pcilg 11/22/94
U-238 2.92 pci/g 1.5 pcilg 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 3.24 0.500 0.0322

U-235 0.226 0.112 0.0398

U-238 292 0465 0.0323

AS 11/22/94 :

Page 3 of 4
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Sample Id: 200013863 Cilent No: LV103-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Nov 28, 1994

\ \I\\m% < &&
S

Lab Manager

Page 4 of 4



S B/ 7 72

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytlcal Report

CTC Sample ID: 200013864
Client Sample ID: LV103-75UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-84
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Sample id: 200013864 Client No: LV103-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
- No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0 gcc . 11/03/94
COMMENTS:

Insufficient sample to perform.

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID _ Result PQL Date
Radium-226, As Ra-226 0.723 pci/g .1 pcilg 11/21/94
COMMENTS:

-RA-226= 0.723 PCG +/- 0.0247 PCG (MDC= 0.0102 PCG)
AS 11/21/94 4

THORIUM ALPHA ISOTOPIC - SOLID . Result PQL Date
Th-228 < 1.5 pcilg 1.5 peilg 11/21/94
Th-230 13.7 pcilg 1.5 pcilg 11/21/94
Th-232 ‘ < 1.5 pci/g 1.5 pci/g 11/21/94

COMMENTS:

ALL UNITS PCI/G
TH-228 -0.0996 +/- 0.572 MDC = 0.498

TH-230 13.7 +/- 1.85 MDC = 0.372
TH-232 0.178 +/- 0.127 MDC = 0.0666
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Sample Id: 200013864 Client No: LV103-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 ' 7.81 poilg 15 peilg 11/22/94
U-235 < 1.5 pcilg 1.5 pcilg 11/22/94
U-238 6.78 pci/g 1.5 pci/g 11/22/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 7.81 1.20 0.228

U-235 0.402 0239 0.226

U-238 6.78 1.08 0.184

AS 11/22/94

Page 3 of 4
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Sample Id: 200013864 Client No: LV103-75UM

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust international, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This faboratory follows a quality assurance control program.

Report Date Nov 28, 1994

NI \)\\Q&%
NS N

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013865
Client Sample ID: LV103-38UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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| Sample Id: 200013865 Cllent No: LV103-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resutt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result _ Date
Bulk Density 1.05 g/ce 11/03/94
COMMENTS:

No WET CHEMISTRY Comments -

SPECTROSCOPY * Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 ' 0.818 pilg 1 pdilg 11/21/94
COMMENTS:

RA-226= 0.818 PCG +/- 0.0148 PCG (MDC= 3.39E-3 PCQG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID  Resutt PQL Date
Th-228 < 1.5 pcilg 1.5 pcilg : 11/29/94
Th-230 < 1.5 pcilg 1.5 peilg 11/29/94
Th-232 < 1.5 pcilg 1.5 pcilg 11/29/94

COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 0.132 +/- 0.0831 (MDC= 0.0841)
TH-230= 0.457 +/- 0.146 (MDC=0.110)
TH-232= 0.0154 +/- 0.0218 (MDC= 0.0231)
AS 11/29/94
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Sampie Id: 200013865 Client No: LV103-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity. .

URANIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
U-234 2.26 pci/g 1.5 pcilg 11/18/94
U-235 < 1.5 pci/g 1.5 pcilg 11/18/94
U-238 2.02 pci/g 1.5 pcilg 11/18/94

COMMENTS:

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 226 0.382 0.125

U-235 0.276 0.123 0.0394

U-238 202 0.353 0.0787

AS 11/18/94

Page 3 of 4
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Sample Id: 200013865 Client No: LV103-38UM
. This Report is intended for the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the tacility's waste analysis plan
were used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Dec 1, 1994

N L,:e&\é&*
Q

Lab Manager
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Clemson Technical Center, INC.

Qlemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013866
Client Sample ID: LV103-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013866 Client No: LV103-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result : Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.90 g/ce 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result | Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 4.11 pci/g .1 pcifg 11/21/94
COMMENTS:

RA-226= 4.11 PCG +/- 0.0221 PCG (MDC= 1.54E-3 PCG)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pcilg 11/28/94
Th-230 3.31 pcilg 1.5 pci/g 11/28/94
Th-232 < 1.5 pcilg 1.5 pcilg 11/28/94

COMMENTS:

ALL UNITS IN PCI/G.

. TH-228= 0.156 +/- 0.110 (MDC= 0.122)
TH-230= 3.31 +/- 0.505 (MDC= 0.104)
TH-232= 0.0438 +/- 0.0362 (MDC= 0.0219)
AS 11/28/94
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Sample id: 200013866 Client No: LV103-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

. or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 8.27 pcilg 1.5 pci/g 11/22/94
U-235 < 1.5 peilg 1.5 pei/g 11/22/94

1.5 pcilg 11/22/94

U-238 8.48 pci/g
COMMENTS: '

ISOTOPE CONC(PCG) ERROR(PCG) MDC(PCG)
U-234 827 0930 0.0314

U-235 0.447 0.107 0.0158

U-238 848 0852 0.0315

AS 11/22/94

Page 3 0of 4
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Sample Id: 200013866 Client No: LV103-0.7UM

. This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 1, 1994

BN
Q

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

C7C Sampile ID: 200013867
Client Sample ID: LV103-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: LIQUID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94
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Sample Id: 200013867 Client No: LV103-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY , Result ' Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL Date
Radium 226, As Ra-226 0.656 pci/l .5 pcill 11/21/94

COMMENTS:
RA-226= 0.656 PCL +/- 0.0526 PCL (MDC= 0.0429 PCL)
AS 11/21/94

THORIUM ALPHA ISOTOPIC - SRS Result PQL Date
Th-228 < 1 peifl 1 peifl 11/28/94
Th-230 5.79 pci/l 1 peil 11/28/94
Th-232 - _ < 1 peill 1 pcill 11/28/94

COMMENTS:
ALL UNITS IN PCI/L.
TH-228= -0.772 +/- 2.98 (MDC= 4.06)
TH-230= 5.79 +/- 2.22 (MDC= 1.66)

TH-232= 0.758 +/- 0.683 (MDC= 0.455)
AS 11/28/94
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Sample Id: 200013867 Client No: LV103-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reparted data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID  Result PQL Date
U-234 22.1 peifl 1 peill 11/22/94
U-235 < 1 peill 1 pcil 11/22/94
U-238 21.1 peifl 1 peill 11/22/94

COMMENTS:

ISOTOPE CONC(PCL) ERROR(PCL) MDC(PCL)
U-234 221 267  0.0766

U-235 0.978 0.365. 0.0947

U-238 211 257 0.0768

AS 11/22/94
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Sample Id: 200013867 Client No: LV103-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 1, 1994

Lab Manager
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“Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013868
Client Sample ID: LV103-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: . ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 01-NOV-94

Date Sampled: 01-NOV-94

N R
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Sample Id: 200013868 Client No: LV103-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date

Percent Moisture 13.9 pct 11/03/94
Bulk Density 0.95 g/cc 11/03/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resutt PQ_L Date

Radium-226, As Ra-226 < .1 pci/g .1 pcilg 11/21/94
COMMENTS:

RA-226= 0.0592 PCG +/- 3.51E-3 PCG (MDC=2.31E-3 PCG)
AS 11/21/94 .

THORIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 11/29/34
Th-230 < 1.5 peilg 1.5 pcilg 11/29/94
Th-232 : < 1.5 pci/g 1.5 pci/g 11/29/94

COMMENTS:

- ALL UNITS IN PCI/G.

TH-228= -0.0278 +/- 0.141 (MDC= 0.219)
TH-230= 1.44 +/- 0.371 (MDC= 0.169)
TH-232= 0.0154 +/- 0.0309 (MDC= 0.0463)
AS 11/29/94
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Sample Id: 200013868 Cllent No: LV103-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 - 5.14 pcilg 1.5 peilg 11/28/94
U-235 < 1.5 pei/g 1.5 pci/g 11/28/94
U-238 5.19 pci/g 1.5 pcilg 11/28/94

COMMENTS:
ALL UNITS IN PCI/G
U-233/234= 5.14 +/- 0.581 (MDC= 0.0482)
U-235= 0.290 +/- 0.0879 (MDC= 0.0181)

U-238= 5.19 +/- 0.586 (MDC= 0.0147)
AS 11/28/94
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Sample Id: 200013868 : " Client No: LV103-RAW

' This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
‘direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specitied or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory foilows a quality assurance control program.

Report Date Dec 1, 1994

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013913
Client Sample ID: LV302-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94
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Sample Id: 200013913 Client No: LV302-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity. '

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resul Date
Percent Moisture 13.84 pct 11/22/94
Bulk Density 0.82 g/cc 11/11/94

COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY ‘ Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date

Radium-226, As Ra-226 5.55 pci/g .1 pcilg 12/13/94
COMMENTS:

RA-226= 5.55 PCG +/- 0.0298 PCG (MDC-= 3.36E-3 PCG)
AS 12/13/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL - Date
Th-228 < 1.5 pci/g 1.5 pcilg 12/01/94
Th-230 53.9 pcilg 1.5 pci/g 12/01/94
Th-232 < 1.5 pcilg 1.5 pcilg 12/01/94

COMMENTS:

ALL UNITS IN PCI/G.

TH228 -0.0854 +/- 0.151 MDC 0.280
TH230 53.9 +/-7.19 MDC 0.334
TH232 0.0131 +/- 0.0263 MDC 0.0394
AS 12/1/94

Page 2 of 4
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Sample Id: 200013913 Client No: LV302-RAW

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resuit PQL Date
U-234 7.21 peilg 1.5 pcilg 11/30/94
U-235 < 1.5 pei/g 1.5 pci/g 11/30/94
U-238 6.84 pci/g 1.5 pci/g 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 7.21 +/- 0.757 MDC=0.0126
U235 0.365 +/- 0.0935 MDC=0.0156
U238 6.84 +/-0.722 MDC=0.0127

rws 11/30/94

Page 3 0of 4



viems: .'echmcal cventer

Client %J: C
Locatlon CTC
Project/Number FH%QP‘P / ,,9(041,27 '

CHAIN-OF-CUSTODY RECORD

~ SAMPLE CONTAINER DESCRIPTION

z

Cle .eseetch Park
1. N@P-hnology Drive
Anderson, SC 29625

(803) 646-2413
Fax # (803) 646-5311

Page___(_ofl

7N Y (\ /
Sample Type(s) H Q‘/ %L Q\Q \I/U ¢ WA\,‘/
DATE LIMS }5 @,VC, % \\,\ b
SAMPLE IDENTITY SAMPLED/TIME NUMBER N\ TOTAL REMARKS

LA um  Y-39%C 09p 12905 | | [

Ly 72 - Feo0 e 1330¢ | | 1

LV308 S0 e 2907 | | r

LV302 - 18w )3Go7 | ) /

LVE2 - 7S~ (2904 | | [

LVH2~ Bgum— 13410 4 !

[VID = O, Fu— |31 l [

N 292 "FILInE [2913 {

L Z2- 47 (27103 ! \

™ A Sl 4pa J

oo B, & N M/_/ Total No. of Containers Cf '
Relinquished b anization: C; C Received by: ‘%A&L Organization: Q h\‘
Date: __//, 7 2 Time: __ /690 Dete: __/1 /5 /4 Time: __(62¢)

Relinquished by: Organization: Recelved by: Organization:

Date: Time: Data: Time:
Relinquished by: Organization: Received by: Organization:
Date: Time: Date: Time:

Detivery Mathod: {attach shipping bill, if any)  Shipping Contalner ID

mll S/

NOTE: All information concerning the date, time, enalyst and method of analysis Is recorded in bound log books et CTC and is available upon request.



3/ T T2

Clemson Technical Center, INC.

Clemson Research Park
100. Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013914
Client Sample ID: HS101-6300UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




JE/ ] T2

Sample Id: 200013914 Client No: HS101-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result ‘ Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINf Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Resutlt Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result - PQL Date
Radium-226, As Ra-226 1.03 peilg 1 peilg 12/13/94
COMMENTS:

RA-226= 1.03 PCG +/- 0.0343 PCG (MDC= 0.0211 PCG)
AS 12/13/94

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pcilg 1.5 peilg . : 12/02/94
Th-230 11.8 pci/g 1.5 pcig 12/02/94
Th-232 < 1.5 pci/g 1.5 peilg 12/02/94

COMMENTS:

All units are pCi/g

Th228 0.133 +/- 0.807 MDC 1.20
Th230 11.8 +/- 1.99 MDC 0.430
Th232 0.0894 +/- 0.336 MDC 0.551
rws 12/2/94

Page 2 of 4
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Sample Id: 200013914 Client No: HS101-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
" No representation concemning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
U-234 2.95 pcilg 1.5 peilg 11/30/94
U-235 < 1.5 pcilg 1.5 pcilg 11/30/94
U-238 2.59 peilg 1.5 peilg 11/30/94

COMMENTS:

All units are in pCi/g. .

U3334 2.95 +/- 0.574 MDC=0.0651
U235 0.215 +/- 0.153 MDC=0.0805
U238 2.59 +/- 0.530 MDC=0.0652
rws 11/30/94

Page 3 of 4
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‘ Sample Id: 200013914 Client No: HS101-6300UM
1
i
{
) This Report is intended for the use and benefit of Waste Management and its companies.
{ No representation concerning significance of the reported data is made to any other person
. or entity.

PR

E CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
! direction and supervision. For Rust international, Inc. companies, sample preparation and
analytical methods and analytical equipment specified or approved in the tacility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

———

Report Date Dec 15, 1994

O

i Lab Manager

o ey

.,_.._—A_

PO,

{ : Page 4 of 4
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Sample id: 200013916 Client No: HS101-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Resutt Date
No FINGERPRINT Tests Requested |
COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 0.73 g/ce : 11/11/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 21.8 pci/lg .1 pci/g . 12/13/94
COMMENTS:
RA-226= 21.8 PCG +/- 0.151 PCG (MDC= 0.0219 PCG
AS 12/13/94 :
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pilg 15 peilg 120204
"Th-230 541 pci/g 1.5 pci/g 12/02/94
Th-232 < 1.5 pci/g 1.5 pci/g 12/02/94
COMMENTS:

All units are in pCi/g.

Th228 1.03 +/- 0.957 MDC 1.27
Th230 541 +/- 61.2 MDC 0.148
Th232 0.886 +/- 0.429 MDC 0.148
rws 12/2/94

Page 2 of 4
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Sample id: 200013316 : Client No: HS101-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 24.5 pci/g 1.5 pci/g 11/30/94
U-235 < 1.5 peifg 1.5 pci/g - 11/30/94
U-238 24.6 pci/g 1.5 pci/g 11/30/24

COMMENTS:

All units are in pCi/g.

U3334 245 +/- 2.95 MDC=0.228
U235 1.33 +/- 0.468 MDC=0.360
U238 24.6 +/- 2.95 MDC=0.229
rws 11/30/94

——

Page 3 of 4
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Sample Id: 2000133817 Client No: HS101-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 12.8 pcilg 1.5 pcilg 11/30/94
U-235 < 1.5 pei/lg 1.5 peilg 11/30/94
U-238 12.2 peilg 1.5 peilg 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 12.8 +/- 1.67 MDC=0.359
U235 0.725 +/- 0.288 MDC=0.0806
U238 12.2 +-1.60 MDC=0.197
rws 11/30/94

Page 3 of 4
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Sample Id: 2000133817 Client No: HS101-150UM

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemnational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 15, 1994

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013918
Client Sample ID: HS101-75UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




SE ST T2

Sample id: 200013918 Client No: HS101-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT g Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested
COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 15.1 pcilg .1 pcilg 12/14/94
COMMENTS:
RA-226= 15.1 PCG +/- 0.127 PCG (MDC= 0.0241 PCQ)
AS 12/14/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 12/02/94
Th-230 485 pci/g 1.5 pci/g 12/02/94
Th-232 < 1.5 pci/g 1.5 pci/g 12/02/94
COMMENTS:

All units are in pCi/g.

Th-228 1.30 +/- 0.737 MDC=0.878
Th-230 485 +/- 47.9 MDC=0.657

Th-232 0.609 +/- 0.320 MDC=0.122
rws 12/2/94

Page 2 of 4
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Sample Id: 200013918 Client No: HS101-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result : PQL Date
U-234 . 16.8 pci/g 1.5 pcilg 11/30/94
U-235 < 1.5 pcilg 1.5 pci/g 11/30/94
U-238 17.4 pcilg 1.5 pcilg © 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 16.8 +/- 2.44 MDC=0.588
U235 0.818 +/- 0.406 MDC=0.144
U238 17.4 +/-2.43 MDC=0.117

rws 11/30/94

Page 3 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013919

Client Sample ID: HS101-38UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




B/ T T

Sampie Id: 200013919 Client No: HS101-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

>FINGERPRINT Resuit Date
No FINGERPRINT Tests Requested

COMMENTS: '
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.26 g/cc : 11/11/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date -
No SPECTROSCOPY Tests Requested ’
COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL " Date
Radium-226, As Ra-226 1.78 peilg 1 peilg 12/14/94

COMMENTS:

RA-226= 1.78 PCG +/- 0.0132 PCG (MDC= 2.24E-3 PCG)
AS 12/14/34 -

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 < 1.5 pcilg 1.5 pci/g 12/02/94
Th-230 2.63 pi/g 1.5 peilg 12/02/94
Th-232 < 1.5 pcilg 1.5 pcilg 12/02/94

COMMENTS:

All units are in pCi/g

Th-228 -0.0000927 +/- 0.103 MDC=0.163
1h-230 2.63  +/- 0.448 MDC=0.105
Th-232 0 +/-0 MDC=0.0256

ws 12/2/94

Page 2 of 4
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Sample Id: 200013919 Client No: HS101-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 1.62 pci/g 1.5 pcilg 11/30/94
U-235 < 1.5 pcilg 1.5 pcilg - 11/30/94
U-238 1.89 pci/g 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 1.62 +/- 0.212 MDC=0.0493
U235 0.0904 +/- 0.0412 MDC=0.0136
U238 1.89 +/-0.236 MDC=0.0110

rws 11/30/94

Page 3 of 4
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Sample Id: 200013919 , Client No: HS101-38UM

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 20, 1994

N VT <=§J¢§&:b
Q

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013920
Client Sample ID: HS101-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




/31 77L

Sample Id: 200013820 Client No: HS101-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Resutt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.08 g/cc 11/11/34
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resutt PQL Date
Radium-226, As Ra-226 13.2 pci/g - .1 pcifg 12/14/94
COMMENTS:
RA-226= 13.2 PCG +/- 0.0368 PCG (MDC= 2.34E-3 PCG)
AS 12/14/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 pci/g 12/02/94
Th-230 18.7 pci/g 1.5 pci/g 12/02/94
Th-232 < 1.5 pci/g 1.5 pci/g 12/02/94
COMMENTS:

All units are in pCi/g

. Th-228 0.151 +/-0.116 MDC=0.147
Th-230 18.7 +/- 2.24 MDC=0.0692
Th-232 0.0577 +/- 0.0413 MDC=0.0216
rws 12/2/94

Page 2 of 4
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Sample Id: 200013920 Client No: HS101-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 ) 7.97 pci/g 1.5 pci/g 11/30/94
U-235 A < 1.5 pcilg 1.5 pcilg 11/30/94
U-238 8.06 pci/g 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 7.97 +/- 0.799 MDC=0.0444
U235 0.482 +/- 0.107 MDC=0.0430
U238 8.06 +/- 0.808 MDC=0.0116
rws 11/30/94

Page 3 of 4



BT
Sample Id: 200013920 Client No: HS101-0.7UM
This Report is intended for the use and benefit of Waste Management and its companies.

No representation concerning significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust International, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date  Dec 20, 1994

\ : \1\: c_%\; \:%._

QO

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013921

Client Sample ID: HS101-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Mame: LIQUID/RAD

Date Received: 08-NOV-94

Date Sampled: 08-NOV-94

R _ _ a




VTN

Sample id: 200013921 Client No: HS101-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data’is made to any other person
or entity.

FINGERPRINT ‘ Resutt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested
. COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL Date
Radium 226, As Ra-226 < .5 peill .5 peill 12/14/94
COMMENTS:
RA-226= 0.310 PCL +/- 0.0507 PCL (MDC= 0.0698 PCL)
AS 12/14/94
THORIUM ALPHA ISOTOPIC - SRS Result PQL Date
Th-228 < 1 peill 1 pcill 12/02/94
Th-230 24.5 pci/l 1 peill 12/19/94
Th-232 <1 peif 1 poill 12/02/94
COMMENTS: ‘

All units are in pCi/l.

Th-228 0.983 +/- 1,14 MDC=157
Th-230 245 +/-5.07 MDC=2.02
Th-232 0.164 +/- 0.867 MDC=1.57
rws 12/2/94

Page 2 of 4
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Sample Id: 200013921 Client No: HS101-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID  Result PQL Date
U-234 51.2 peill 1 pcil 11/30/94
U-235 4.10 pcill 1 peill 11/30/94
U-238 46.3 peill 1 pil 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 51.2 +/- 7.01 MDC=2.06
U235 4.10 +/- 1.47 MDC=0.361
U238 46.3 +/- 6.39 MDC=0.883
rws 11/30/94

Page 3 of 4
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Sample Id: 200013921 Cllent No: HS101-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Interational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 20, 1994

N AN ('«;%'\g \: VE
N

¢

’

Lab Manager

Page 4 of 4
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013922
Client Sampile ID: HS101-RAW
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




Clems: @echnical Center ®
| CHAIN-OF-CUSTODY RECORD

SAMPLE CONTAINER DESCRIPTION

Cllent _5 qC
Locatlon L‘/TC

Cle .:search Park
1N “hnology Driva

Anderson, SC 29625

Fax #

(803) 646-2413
(803) 646-5311

Page _l_ol/_

Pro]ecl/Numberfus QAD/ Q(ﬂqz7 Qg&b 88«/
[$ O
DATE LIMS &é Ql A/ A
SAMPLE IDENTITY _SAMPLED/TIME NUMBER /" N TOTAL REMARKS -

LV]03- (200 Ui 1= -7V € j0 | /1 3¥60 / -/

V103~ 000 U [ 1356 | / / i
LVI03-520 um ;3862 | / /

V103~ 15D um 13863 | ! !

LVie3 - 75 um | /3%x6YY /

L1033 - 35 um 13865 |/ /

LIt - 0,7 um (3see ! /

LV(03- frTO5E (351 / [

V103 - 23w N | 386g / /

b - A N
! Total No. of Containers

Sampled By %ﬂ%gy fhdotr o 7

Relinquished 4"44’(6_/,; Me/Lﬂgmlmﬂon: é/ < Recelved by: 7 i~ /é’f/% Organization: &re

Date: /; /] / 5 ) Time: [302 Date: { 0/7/f v Time: _ /32 '

Relinquished by: __ Organization: Recelved by: Organization: .
Date: Time: Date: Time: (L\\

_ N

Relinquished by: Organization: Recelved by: Organization: Q
Date: Time: . Date: : Time: \\
Delivery Method: (attach shigping bill.‘ ifany) Shipping Container ID %

NOTE: Al Information concerning the date, time, analyst and method of enalysis Is recorded n bound log books Bt CTC and s available upon request.



JEB )1

V3t

Clemson Technical Center, INC. |

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013905

~ Client Sample ID: L V302-6300UM
Project Name/ID: 26427
Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




S BT T

Sample Id: 200013905 Client No: LV302-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Resuit Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resuit Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested '

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 2.38 peilg 1 peilg 11/29/94
COMMENTS:

RA-226= 2.38 PCG +/- 0.0940 PCG (MDC= 0.0469 PCG)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
Th-228 1.98 peilg 1.5 peilg 12/01/94
Th-230 78.0 pci/g 1.5 pcifg 12/01/94
Th-232 < 1.5 pcifg 1.5 pcifg 12/01/94

COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 1.98 +/- 3.09 (MDC= 4.84)
TH-230= 78.0 +/- 14.7 (MDC= 1.12)
TH-232= 1.11 +/- 1.29 (MDC= 1.11)
AS 12/1/94

Page 2 of 4
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Sample Id: 2000133805 Client No: LV302-6300UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 3.79 peilg 1.5 pcilg 11/30/94
U-235 < 1.5 pci/g 1.5 pceilg 11/30/94
U-238 3.65 pci/g 1.5 pcilg 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 3.79 +/- 1.45 MDC=1.03
U235 0.985 +/- 0.750 MDC=0.422
U238 3.65 +/- 1.34 MDC=0.342
rws 11/30/94

Pagc 3 of 4
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Sampie td: 200013905 Client No: LVv302-6300UM

This Report is intended tor the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 5, 1994

o\
NI . Ny T ,E‘ :

Lab Manager

Mage 4 of 4
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® Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013906

~ Client Sample ID: LV302-2000UM
Project Name/ID: 26427
Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94

e




JS2/T 72
Sampie id: 200013906 Ciient No: LV302-2000UM
This Report is intended tor the use and benefit of Waste Management and its companies.

No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested '
COMMENTS:
~ No FINGERPRINT Comments

WET CHEMISTRY : Result Date
Bulk Density 1.04 g/cc _ 11/11/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resut - PaL Date

Radium-226, As Ra-226 2.45 pci/g .1 pci/g 11/29/94
COMMENTS:

RA-226= 2.45 PCG +/- 0.0453 PCG (MDC= 0.0113 PCG)
AS 11/29/94

THORIUM ALPHA ISOTOPIC - SOLID  Result PQL "~ Date
Th-228 < 1.5 peilg 1.5 peilg 12/01/94
Th-230 23.1 peilg 1.5 pei/g 12/01/94
Th-232 < 1.5 pci/g - 1.5 pci/lg 12/01/94

COMMENTS:

ALL UNITS IN PCI/G.

TH-228= -0.493 +/- 0.633 (MDC= 1.18)
TH-230= 23.1 +/- 3.27 (MDC= 0.154)
TH-232= 0.125 +/- 0.260 (MDC= 0.450)
AS 12/1/94

Page 2 of 4
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Sample Id: 200013906 Client No: LV302-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
- No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 4.14 pci/g 1.5 pci/g 11/30/94
U-235 : < 1.5 pci/g 1.5 pcilg 11/30/94
U-238 3.69 pci/g 1.5 pci/g 11/30/94

COMMENTS:

Ali units are in pCi/g

U3334 4.13 +/- 0.783 MDC=0.0811
U235 0.334 +/- 0.214 MDC=0.100

U238 3.69 +/- 0.734 MDC=0.0813
rws 11/30/94
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Sample Id: 200013906 | " Client No: LV302-2000UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust interational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 5, 1994

N i Ns sas  TX

tab Manager
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Final Analytical Report

Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

CTC Sample ID: 200013907
Client Sample ID: LV302-500UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




S ST T2

Sampile id: 200013907 4 Client No: LV302-500UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.13 g/cc ' 11/11/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Resuit ‘PQL Date
Radium-226, As Ra-226 24.9 peilg 1 pcilg 11/29/94
COMMENTS:

RA-226= 24.9 +/- 0.0933 PCG (MDC= 4.79E-3 PCG)
AS 11/29/94 '

THORIUM ALPHA ISOTOPIC- SOLID  Resuht PQL Date
Th-228 : < 1.5 pcilg 1.5 peilg 12/01/94
Th-230 487 peilg 15 peilg 12/01/94
Th-232 <15 peilg 15 peilg 12/01/94

COMMENTS: '

ALL UNITS IN PCI/G.

TH-228= 0.212 +/- 0.203 (MDC= 0.287)
TH-230= 487 +/- 50.8 (MDC= 0.147)
TH-232= 0.450 +/- 0.179 (MDC= 0.0500)
AS 12/1/94
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Sample Id: 200013907 Client No: LV302-500UM

This Report is intended for the use and benefit of Waste Management and its companies..
No representation concemning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 11.2 pci/g 1.5 pcilg 11/30/94
U-235 < 1.5 pcilg 1.5 pci/g 11/30/94
U-238 11.8 pci/g 1.5 pci/g 11/30/94

COMMENTS:

All unots are in pCi/g.

U3334 11.2 +/- 1.18 MDC=0.0338
U235 0.590 +/- 0.197 MDC=0.126
U238 11.8 +/- 1.23 MDC=0.131
rws 11/30/94
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Sample Id: 200013907 Client No: LV302-500UuM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and .
analytical methods and analytical equipment specified or approved in the tacility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 5, 1994

. ~ Lo
\\.‘ . N \Jc-X{‘\‘.': :

e N\

Lab Manager'
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

‘Final Analytical Report

CTC Sample ID: 200013908
Client Sample ID: LV302-150UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




15772

Sample Id: 200013308 Client No: LV302-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person N
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WFT CHEMISTRY Result Date
Bulk Density 1.14 g/cc 11/11/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date
Radium-226, As Ra-226 12.9 pei/g .1 pci/g 11/29/94
COMMENTS:

RA-226= 12.9 PCG +/- 0.0509 PCG (MDC= 2.75E-3 PCG)
AS 11/29/94 -

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date

Th-228 < 1.5 pei/g 1.5 pcilg 12/01/94

Th-230 148 pci/g 1.5 pcilg | 12/01/94

Th-232 < 1.5 pei/lg 1.5 pelg 12/01/94
COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 0.0492 +/- 0.145 (MDC= 0.241)
TH-230= 148 +/- 17.9 (MDC= 0.0454)
TH-232= 0.0975 +/- 0.0982 (MDC= 0.133)
AS 12/1/94

Page 2 of 4
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Sample Id: 200013908 Client No: LV302-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Resutt PQL Date
U-234 ' 8.67 pci/g 1.5 pcilg 11/30/94
U-235 : < 1.5 pci/g 1.5 pcilg 11/30/04
U-238 9.04 pci/g 1.5 peilg 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 8.67 +/- 0.904 MDC=0.0214
U235 0.378 +/- 0.120 MDC=0.0264
U238 9.04 +/- 0.936 MDC=0.0214
rws 11/30/94
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Sample Id: 200013908 Client No: LV302-150UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemnational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Dec 5, 1994

N

~ \ :_,\__
:r‘{<\~ \t\\\ \J;.‘Q :%El ™~
.
Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013909
Client Sampile ID: LV302-75UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




/377

Sample Id: 200013909 Client No: LV302-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result ~ Date
Bulk Density 0.64 g/cc 1171194
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Result ~ Date
No SPECTROSCOPY Tests Requested '

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date

Radium-226, As Ra-226 81.2 pcilg .1 pcilg 12/02/94

COMMENTS:

RA-226= 81.2 PCI/G +/- 0.258PCI/G (MDC= 0.0122 PCI/G)
AS 12/2/94 :

THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 A < 1.5 pci/g 1.5 pci/g 12/01/94
Th-230 941 pci/g 1.5 pci/g 12/01/94
Th-232 < 1.5 pcilg 1.5 pcilg 12/01/94

COMMENTS:

ALL UNITS IN PCI/G.

TH-228= 0.586 +/- 0.959 (MDC= 1.47)
TH-230= 941 +/- 109 (MDC= 1.01)
TH-232= 0.828 +/- 0.487 (MDC= 0.207)
AS 12/1/94

Page 2 of 4



Sampie id: 200013309

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

S BT T

Client No: LV302-75UM

URANIUM ALPHA ISOTOPIC - SOLID Result

U-234 35.5 peilg

U-235 1.73 peilg

U-238 32.7 peilg
COMMENTS:

All units are in pCi/g.

U3334 35.5 +/- 4.02 MDC=0.0955
U238 1.73 +/- 0.548 MDC=0.118
U238 32.7 +/- 3.75 MDC=0.28
rws 11/30/94 .
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Sample Id: 200013909 " Cllent No: LV302-75UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity. .

I ESTT

"CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust intemational, inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This faboratory follows a quality assurance control program.

Report Date Dec 8, 1994

- Que
Q LS N '\:)Q%& By
S~

Lab Manager

Page 4 of 4



- B/ 772

I

- Clemson Technical Center, INC. |

-Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sample ID: 200013910
Client Sample ID: LV302-38UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94

e



Sample Id: 200013910

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

J3/77.2

Client No: LV302-38UM

or entity.
FINGERPRINT Result Date
No FINGERPRINT Tests Requested
COMMENTS:
No FINGERPRINT Comments
WET CHEMISTRY Result Date
Bulk Density 1.04 g/cc - 11/11/94
COMMENTS:
No WET CHEMISTRY Comments
SPECTROSCOPY Result Date
No SPECTROSCOPY Tests Requested
COMMENTS:
No SPECTROSCOPY Comments
RADIUM-226 - SOLID " Result PQL Date
Radium-226, As Ra-226 2.87 pci/g .1 pcifg 12/13/94
COMMENTS:
RA-226= 2.87 PCG +/- 0.0518 PCG (MDC= 0.0107 PCG)
AS 12/13/94
THORIUM ALPHA ISOTOPIC - SOLID Result PQL Date
Th-228 < 1.5 pci/g 1.5 peilg 12/01/94
Th-230 4.61 pci/g 1.5 pei/g 12/01/94
Th-232 < 1.5 pcilg 1.5 pcilg 12/01/94
COMMENTS:

ALL UNITS IN PCI/G.

TH228 0.0181 +/- 0.0558 MDC 0.08420
TH230 4.61 +/- 0.654 MDC 0.132
TH232 0.0194 +/- 0.0225 MDC 0.0194
AS 12/1/94

Page 2 of 4
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Sample Id: 200013910 ' Client No: LV302-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concerning significance ‘of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL Date
U-234 2.46 pci/g 1.5 pcilg " 11/30/94
U-235 < 1.5 pei/g 1.5 pei/g 11/30/94
U-238 2.38 pci/g 1.5 pcilg - 11/30/94

COMMENTS:

All units are in pCi/g.

113334 2.46 +/- 0.287 MDC=0.0441

U238 0.125 +/- 0.0466 MDC=0.0121
U238 2.38 +/- 0.288 MDC=0.00984
rws 11/30/94
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Sample Id: 200013910 Client No: LV302-38UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 15, 1994

< O'\

RN

Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampile ID: 200013911
Client Sample ID: =  LV302-0.7UM
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: SOLID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94




SIS T T2

Sample Id: 200013911 , Client No: LV302-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity. :

FINGERPRINT Resutlt Date
No FINGERPRINT Tests Requested

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Result Date
Bulk Density 1.01 g/cc : 11/11/94
COMMENTS:

No WET CHEMISTRY Comments

SPECTROSCOPY Resutt Date
No SPECTROSCOPY Tests Requested '
COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - SOLID Result PQL Date

Radium-226, As Ra-226 23.7 pcilg 1 pcilg 12/13/94
COMMENTS:
RA-226= 23.7 PCG +/- 0.106 PCG (MDC= 5.47E-3 PCG)
AS 12/13/94 A
THORIUM ALPHA ISOTOPIC - SOLID  Result PQL Date
Th-228 : < 1.5 pcilg 1.5 peilg 12/01/94
Th-230 54.4 pci/g 1.5 pcilg 12/01/94
Th-232 < 1.5 peilg 1.5 peilg 12/01/94
COMMENTS:

ALL UNITS IN PCI/G.

IH228 0.0249 +/- 0.112 MDC 0.186
TH23054.4 +/- 6.16 - MDC0.176
TH232 0.0672 +/- 0.0513 MDC 0.0288
AS 12/1/94

Page 2 of 4
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Sample Id: 200013911 ' Client No: LV302-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - SOLID Result PQL : Date
U-234 1 1.7 peilg 1.5 pci/g 11/30/94
U-235 < 1.5 pcilg 1.5 pci/g 11/30/94
U-238 : 10.6 pci/g 1.5 pci/g 11/30/94

COMMENTS:

All units are in pCi/g.

U3334 11.7 +/- 1.20 MDC=0.0136
U235 0.430 +/- 0.106 MDC=0.0168
U238 10.6 +/-1.10 MDC=0.0136

rws 11/30/94
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Sample Id: 200013911 Client No: LV302-0.7UM

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility's waste analysis plan
were used in conducting this analysis. This laboratory foliows a quality assurance control program.

Report Date Dec 15, 1994

o~
N - — N\~
\4\ . A&\.’-\ \\‘\ .-\ b\["" :_4\ [GEEN “\&.
\-
Lab Manager
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Clemson Technical Center, INC.

Clemson Research Park |
100 Technology Drive, Anderson, SC 29625

Final Analytical Report

CTC Sampie ID: 200013912
Client Sampie ID: LV302-FILTRATE
Project Name/ID: 26427

Client Name: FUSRAP-TDD
Client Location: ANDERSON, SC
Waste Type/Name: LIQUID/RAD
Date Received: 08-NOV-94

Date Sampled: 08-NOV-94

s
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Sample Id: 200013912 Client No: LV302-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation concemning significance of the reported data is made to any other person
or entity.

FINGERPRINT Result Date
No FINGERPRINT Tests Requested |

COMMENTS:
No FINGERPRINT Comments

WET CHEMISTRY Resuit Date
No WET CHEMISTRY Tests Requested

COMMENTS:
No WET CHEMISTRY Comments

SPECTROSCOPY Result B Date
No SPECTROSCOPY Tests Requested

COMMENTS:
No SPECTROSCOPY Comments

RADIUM-226 - LIQUID Result PQL Date
Radium 226, As Ra-226 6.11 pci/l 5 pcill 12/13/94
COMMENTS:
RA-226= 6.11 PCL +/- 0.145 PCL (MDC= 0.0670 PCL)
AS 12/13/94
THORIUM ALPHA ISOTOPIC - SRS Result PQL Date
Th-228 < 1 pci/l 1 peill 12/01/94
Th-230 239 pci/l 1 pcill 12/01/94
Th-232. <1 pci/l 1 peill 12/01/94
COMMENTS:

ALL UNITS IN PCI/L.

TH228 -0.688 +/- 1.88 MDC 3.58

TH-230 239 +/- 30.9 MDC 3.04

TH-232 0.625 +/- 0.725 MDC 0.625

HIGH MDC DUE TO SMALL SAMPLE VOLUME.
AS 12/1/94

Page 2 of 4
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Sample Id: 200013912 Client No: LV302-FILTRATE

This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person

or entity.

URANIUM ALPHA ISOTOPIC - LIQUID Resulit PQL Date
U-234 23.2 pci/l 1 peifl 11/30/94
U-235 < 1 pcill 1 pcil 11/30/94
U-238 25.6 pcifl 1 pcill 11/30/94

COMMENTS:

All units are in pCiAl. _
U3334 23.2 +/- 3.51 MDC=0.926
U235 1.09 +/- 0.666 MDC=0.297
U238 25.6 +/- 3.74 MDC=0.241
rws 11/30/94
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Sample Id: 200013912 " Client No: LV302-FILTRATE

‘ This Report is intended for the use and benefit of Waste Management and its companies.
No representation conceming significance of the reported data is made to any other person
or entity.

CERTIFICATION: Except as explicitly noted, all analytical data reported above were obtained under my
direction and supervision. For Rust Intemational, Inc. companies, sample preparation and

analytical methods and analytical equipment specified or approved in the facility’s waste analysis plan
were used in conducting this analysis. This laboratory follows a quality assurance control program.

Report Date Dec 15, 1994

. < S g
N N WSS
DN

Lab Manager
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