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1.0 Introduction

This Pre-Design Investigation Data Summary Report (PDIR) documents the results of a pre-
design investigation (PDI) at the Terminal Railroad Association Soil Spoils Area (TRRA Soil
Spoils Area). The TRRA Soil Spoils Area is bounded to the north by Branch Street, to the east
by the Grossman Iron and Strategic Materials Company, to the south by North Market Street,
and to the west by the St. Louis Produce Market Inc. property (Produce Row) and the United
Fruit Produce Company property (Figure 1).

The PDI activities at the TRRA Soil Spoils Area were completed in accordance with the Pre-
Design Investigation Work Description, FUSRAP St. Louis Downtown Site, St. Louis, Missouri
(Work Description) (Shaw, 2004) as amended by an appendix to the Work Description published
separately, entitled Appendix B.6 Pre-Design Investigation Work Scope for the Terminal
Railroad Association (TRRA) Soil Spoils Area Vicinity Properties (Appendix B.6) (Shaw
Environmcental, Inc. [Shaw], 2007). In addition, the PDI activities were performed in accordance
with the Sampling and Analysis Guide for the St. Louis Sites, St. Louis, Missouri (SAG)
(USACE, 2000). The purpose of the PDI activities at the TRRA Soil Spoils Area was to
evaluate the potential for radiological contamination to be present and/or associated with
subsurface features that may have harbored or transported radiological contaminants of concern
(COCs), further delineate the horizontal and vertical extent of areas of radiological
contamination that were identified during the gamma walkover survey activities, and, as

appropriate, complete final status survey sampling.

Through the direction of the U. S. Army Corps of Enginecrs (USACE), Science Applications
International Corporation (SAIC) performed a gamma walkover survey and collected biased soil
samples throughout the TRRA Soil Spoils Area between May and June 2006. Based on the
results of the gamma walkover surveys and biased sampling, the USACE directed that PDI
activities be completed for the TRRA Soil Spoils Area. The PDI activities were performed
between April and August of 2007 by Shaw. The PDI activities were conducted through the
Formerly Utilized Sites Remedial Action Program (FUSRAP). The FUSRAP was developed in
1974 by the Atomic Energy Commission (AEC) (now the U.S. Department of Energy [DOE]) to
identify and clean up or otherwisc control sites where radioactive materials remained from
activities carried out under contract to the Manhattan Engineer District (MED) and the AEC
during the early years of the nation’s atomic energy program (Bechtel National, Inc. [BNI],
1994). Subsequently, Congress transferred responsibility for the FUSRAP to the USACE.
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The Record of Decision for the St. Louis Downtown Site, St. Louis, Missouri (ROD) (USACE,
1998) identified the St. Louis Downtown Site (SLDS) as requiring remediation of radiological
and chemical contamination. In the context of this PDIR, radiological contamination is defined
as the presence of radiological COCs in an individual soil sample or group of samples at net
concentrations (above the background concentrations) that exceed the ROD remediation criteria.
The background concentrations used for the evaluations in this PDIR are defined by the
arithmetic mean of the distribution of background measurements that were reported in the
Background Soils Characterization Report for the St. Louis Downtown Site (USACE, 1999).

Note that the presence of COCs at concentrations that exceed the ROD remediation criteria in an
individual sample or group of samples might not exceed ROD remedial goals, as ROD remedial
goals are based on the average concentration of the SLDS COCs within the entire population of
data that are above the site background distribution for a 100-square-meter area. The
determination of whether ROD remedial goals are exceeded is not part of this PDIR. This
determination will be completed as part of the Final Status Survey Evaluation (FSSE) to be
conducted in accordance with the Final Status Survey Plan for Accessible Soil Within
Mallinckrodt Property and Vicinity Properties, Excluding Plants 1, 2 and the City Property at
the St. Louis Downtown Site, St. Louis, Missouri (USACE, 2002).

As identified by the ROD, the radiological COCs at the SLDS consist of uranium (U)-238 and its
daughters, especially thorium (Th)-230 and radium (Ra)-226, U-235 and its decay products
including protactinium (Pa)-231 and actinium (Ac)-227, and Th-232 and its progeny. The SLDS
consists of the Mallinckrodt Inc. (Mallinckrodt) plant (a chemical manufacturer) and surrounding
vicinity properties. The TRRA Soil Spoils Area was included as a SLDS vicinity property as
part of the non-significant changes to the ROD (USACE, 2005). According to information
obtained from the City of St. Louis Department of Property Records, the TRRA Soil Spoils Area
consists of several land parcels that are owned by the Norfolk Southern Railroad (NFS), the City
of St. Louis, and the Terminal Railroad Association (Figure 1).’

The investigation activities conducted at the TRRA Soil Spoils Area and the radiological results
obtained during these activities are described in this PDIR. Achievement of remedial goals for
the SLDS COCs will be confirmed as part of the FSSE for this property, and the results will be
included in the Post-Remedial-Action Report.
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2.0 Pre-Design Investigation Activities and Methods

Activities performed as part of the PDI consisted of a historical information review, review of
walkover surveys and biased soil results, and the collection of potential Class 2, potential

Class 3, and PDI soil samples and subsequent data review. Note: the use of the phrase “potential
Class 2” and “potential Class 3 denotes sample locations that were initially used for PDI
purposes, but may also be used for FSSE purposes if the associated SORye: value is less than 1.0.
The PDI activities and their associated method(s) of implementation are summarized in the
following subsections. Discussions of investigation-derived waste and inaccessible areas are

also summarized.

Soil samples were collected from sample locations throughout the TRRA Soil Spoils Area as part
of the PDI (see Figure 2). The soil sample locations included 29 potential Class 2 sample
locations, 13 potential Class 3 sample locations, 20 PDI sample locations, 21 H1Z sample
locations, and 6 HTR sample locations (Note: HTZ and HTR samples are biased walkover
survey samples exhibiting elevated count rates based on 2x2 sodium iodide [Nal] detector
readings). The term “sample location” is defined as a soil boring location (via hand auger or drill
rig) or a surface sample location from which soil samples were obtained. The specific sampling
method used at a respective sample location is specified on the soil boring logs in Appendix A
(with the exception of HTZ/HTR and surface-sample-only locations for which boring logs are

not required).

Soil samples were submitted to the St. Louis FUSRAP Laboratory and analyzed by gamma and
alpha spectroscopy for the SLDS radiological COCs. After completing the analyses, the results
were used as the input for interpretation of the PDI results. The gross radiological soil sample
results (not corrected for the arithmetic mean site background concentrations) for each sample
were imported into a working database. Analytical data tables (see Section 3.0) were then
generated using the working database. These data tables contain the gross analytical results and
associated sum-of-ratiosne; (SORyet) value for each sample after correction for contribution from
background. The equations used to calculate the SORp values for samples from 0 to 0.5 feet
below ground surface (bgs) and samples from greater than 0.5 feet bgs are as follows:

Samples from 0 to 0.5 feet bgs (the ground surface begins at the topographic surface):

SOR,; = Greater of Ra-226 or Th-230 + Greater of Ra-228 or Th-232 + U-238
5 pCi/g 5 pCi/g 50 pCi/g

Where pCi/g = picocuries per gram
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Samples greater than 0.5 feet bgs:
SORpet = Greater of Ra-226 or Th-230 + Greater of Ra-228 or Th-232 + U-238
15 pCi/g 15pCi/g 50 pCi/g

Where pCi/g = picocuries per gram

The calculated SORpe; value for each sample was compared to the ROD remediation criteria
(USACE, 1998) to determine if radiological contamination was present. A sample with an
SOR,; value greater than or equal to 1.0 was assumed to be contaminated. If contamination was
identified, the available data and information were evaluated further to estimate the vertical and
horizontal extent of radiological contamination. The term “contamination”, as defined in
Section 1.0 and used herein, differs from the remedial goals usage in that the remedial goals are
based on the average concentration of SLDS COCs within the entire population of data that are

above the site background distribution for a 100-square-meter area.

The evaluation of the estimated extent of contamination was performed considering adjacent
sample analytical data and information pertaining to historical or geological features controlling
the soil or contaminant deposition in the sample location area. Also considered was information
pertaining to nearby structural features or barriers that might limit or influence the path of
migration of contamination in a preferred direction. It should be noted that when radiological
contamination was detected within a sample from a particular sample interval (e.g., from 0 to 0.5
feet bgs) it was conservatively assumed that the dcpth of the contamination at that location
extended to the top of the next sampled interval that did not contain radiological contamination,
or to the top of a structural or geological barrier. Upon completion of this evaluation, contours
depicting an estimation of the extent of contamination were developed.

2.1 Historical Information Review

A review of available historical information sources and documents was performed as part of the
planning for the PDI in order to gain insight as to when land development activities and/or
related physical changes may have occurred at the TRRA Soil Spoils Area and surrounding
properties. These land development activities/changes included the placement of fill material,
earth movement activities that may have altered the topography, and the addition, removal, or
modification of man-made structural elements. Historical drainage/erosional features, if present,
were also identified. Land development activities and the locations of drainage/erosional
features were then compared with Mallinckrodt operational activities and their associated time
frames to identify features that may harbor radiological contamination and/or exceed the ROD
remediation goals (USACE, 1998). Consideration was given to the identification of changes to
the topographic surface at the TRRA Soil Spoils Area before, during, and following MED/AEC
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operations in order to identify buried or topographically elevated soil horizons that may contain
SLDS COCs.

In general, the topographic surface and subsurface at the SLDS consists mostly of fill material
overlying alluvial deposits referred to as the “natural, in situ soil horizon.” This natural, in situ
soil horizon serves as a marker horizon because its homogeneity across the SLDS makes it easily
identifiable during subsurface investigations. It also provides a reference horizon that indicates
that the subsurface investigation is below the topographic surface that would have been present
during and after Mallinckrodt’s MED/AEC operational activities. Historical features for the
TRRA Soil Spoils Area were identified utilizing the following historical information sources and

documents:

e Historical topographic maps (U. S. Geological Survey [USGS]}, 1933, 1935, 1937,
1940, 1950, 1954, 1968, 1993)

e Eighty-six aerial photographs covering approximately 36 dates provided by the
USACE, Geospatial Engineering Branch (USACE, 2001)

The historical information review also included an evaluation of the investigation activities
described in the Radiological, Chemical, and Hydrogeological Characterization Report for the
St. Louis Downtown Site in St. Louis, Missouri (Characterization Report) (BNI, 1990), the
Remedial Investigation Report for the St. Louis Downtown Site, St. Louis, Missouri (Remedial
Investigation Report) (BNI, 1994), and the Remedial Investigation Addendum for the St. Louis
Downtown Site, St. Louis, Missouri (Remedial Investigation Report Addendum) (SAIC, 1995).
The results of these reports were reviewed and evaluated in light of the investigation activities
that were conducted along the portions of the Terminal Railroad, Norfolk Southern Railroad, and
the Burlington Northern/Santa Fe Railroad lines that traverse through the SLDS.

2.2 Gamma Walkover Survey

Between May and June, 2006, an initial gamma walkover survey was performed by SAIC in
accordance with the Multi-Agency Radiation Survey and Site Investigation Manual (U.S. Nuclear
Regulatory Commission, et al., 2000) to determine if areas of elevated radiological activity were
present on the TRRA Soil Spoils Area. The walkover surveys were completed utilizing a 2x2
sodium iodide (Nal) detector together with a global positioning system. Additionally, walkover
surveys were performed during the April through August 2007 PDI activities to determine if
elevated radiological activity was present at locations that were unavailable for walkover surveys
in 2006 and to help locate elevated radiological areas within features of interest that were
identified during the development of the Work Description (Shaw, 2004).
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2.3 Soil Borings
The PDI soil borings were drilled using a Central Mine Equipment 75 drill rig equipped with

3.25-inch inside diameter hollow stem augers. Soil samples were collected using a 2-foot-long
by 3-inch outside diameter steel split-spoon sampling device. The split spoon was driven in

advance of the hollow stem auger using a 140-pound automatic drop hammer through a 30-inch
drop height. After each 2-foot evaluation length was collected, the augers were advanced 2 feet

to the bottom of the previous sample interval and the procedure repeated until boring completion.

Where conditions would not allow the use of a drill rig (e.g., overhead power lines, proximity of
structures, etc.), soil borings were completed using a 0.5-foot-long by 3-inch outside diameter
steel auger. Extensions for the hand auger shaft allowed for the collection of soil samples to a
depth of 6 feet bgs. Hand-augered borings were advanced at 0.5-foot increments with a pre-
cleaned or decontaminated steel sample bucket. The sample bucket was slowly lowered to the
bottom of the borehole to prevent dislodging of sidewall material from the borehole. The depth
of penetration of the auger was closely monitored via tape measure to ensurc that the retrieved

soil sample was representative of the appropriate sample interval.

The soil cores were field screened for radiological activity using a Ludlum Model 2221 together
with a Ludlum Model 44-10 (2x2 Nal detector). During drilling activities, soil was screened for
volatile organic compounds within the breathing zone for health and safety purposes using either
a photoionization or flame ionization detector. The field geologist identified and lithologically
described the soil using ASTM International (ASTM) Method D2488-06, “Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure)” (ASTM, 2006). The field
geologist also determined whether more than 33 percent of the soil in a given 2-foot evaluation
length was unrecoverable. If the field geologist determined that the soil within the given
evaluation length was not sufficiently recovered or was “slough” material originating from upper
intervals, a soil sample from the same depth at an adjacent location was collected. The lithology,
recovery information, and screening results were recorded on the soil boring log at the time of
boring advancement. If applicable during logging, particular attention was paid to identifying
the existence of remnant surface soil horizons, erosional zones, or other historical indicators
(e.g., debris zones). The boring logs for drilling and/or hand augering at the TRRA Soil Spoils
Area are included in Appendix A. The equipment used to collect soil samples was cleaned and
decontaminated in accordance with the SAG (USACE, 2000).

Soil samples collected from the 0.5-foot interval of interest were placed in 1-quart containers
with tight-fitting lids and submitted for analysis of the SLDS radiological COCs. These samples
were submitted to the St. Louis FUSRAP Laboratory under chain-of-custody, in accordance with
TRRA Soil Spoils Area PDIR_Rev 0.doc Pre-Design Investigation Data Summary Report
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SAG procedures (USACE, 2000). Soil boring samples collected for archiving were placed in
sealable plastic bags. The archived samples were then transported to the on-site storage trailer

under chain-of-custody in accordance with SAG procedures.

Upon complction, each boring was backfilled in accordance with the SAG (USACE, 2000) or as
directed by the USACE. Subsequent to backfilling the soil borings, each location was either

civil surveyed or its distance measured from a known point (nearby surveyed feature).

2.4 Investigation-Derived Waste

Investigation-derived waste generated during the PDI activities included personal protective
equipment, soil cores or cuttings, disposable sampling equipment, decontamination fluids, and
plastic sheeting. As specified in the SAG (USACE, 2000), waste generated during field
activities was containerized at the site for future disposal by the USACE.

2.5 Inaccessible Areas

Working within the framework of the ROD, inaccessible areas at the SLDS (which include the
TRRA Soil Spoils Area) comprise those areas beneath existing buildings and other permanent
structures such as active roads, active rail lines, and the levee (USACE, 1998). The inaccessible
areas at the TRRA Soil Spoils Area include the active rail lines, the rail beds, and the areas that
are adjacent to the active rail lines that are within 10 feet of each outermost rail (see Figure 1).

These areas were not part of this PDI and are not included here.
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3.0 Pre-Design Investigation Results

Pre-design investigation results include the soil analytical results, radiological walkover survey
results, the results from the historical information review, and the geological and
hydrogeological conditions of the TRRA Soil Spoils Area. Analytical results for those soil
samples that exhibited radiological contamination are summarized in Table 3-1. Analytical
results for all soil samples collected are presented in Table 3-2.

3.1  Historical Information Results
BNI/SAIC performed a remedial investigation at the SLDS between 1986 and 1992 to

“...determine the extent of radioactive contamination, to delineate any chemical contamination
associated with such radioactive contamination, and to characterize the properties geological and
hydrogeological features” (BNI, 1994). The overall assessment of the historical analytical soil
sample results that were collected during the remedial investigation was that “Characterization
results for soil samples collected at SLDS indicate that contamination is widespread across the
property. Radioactive material is present in areas near or beneath buildings that were associated
with MED/AEC operations. The radioactive contaminants at SLDS are U-238, Ra-226, Th-232,
and Th-230. Depths of contamination ranges from the surface to 7 m (23 feet)” (BNI, 1994).
Although the overall assessment of the remedial investigation was that contamination was
widespread across the SLDS to depths ranging from surface to 23 feet, no soil samples were
collected during the remedial investigation activities on the properties that comprise the TRRA
Soil Spoils Area.

Based on a review of the aerial photographs (USACE, 2001), the TRRA Soil Spoils Area
appears to have been used primarily as a railroad switching yard for the three main rail lines that
traverse the SLDS (the TRRA, the Norfolk Southern Railroad [NFS], and the Burlington
Northern/Santa Fe Railroad [BNSF]) and a loading and unloading area for railway-transported
goods since at least 1941. The three rail lines mentioned above converge in the northern portion
of the TRRA Soil Spoils Area before continuing to the south. Loading and unloading activities
appear to have been conducted primarily along the western edge of the TRRA Soil Spoils Area.
Between 1990 and 1992, railcar loading and unloading activities appear to have decreased. In
the 1992 aerial photograph, and subsequent photographs, the areas that previously appeared to be
loading and or unloading areas appear to be paved over (areas along the western edge of the
TRRA Soil Spoils Area) or appear to be covered with vegetation. Rail-line switching activities
for the TRRA, NFS, and BNSF Rail roads still continue to-date.
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3.2 Walkover Survey Results

As depicted on Figure 3, areas of elevated radiological activity indicated primarily by the areas
of red and black coloration were observed at various locations throughout the TRRA Soil Spoils
Area. Based on the results from the walkover survey, 12 areas were identified within the TRRA
Soil Spoils Area that appeared to have elevated radiological activity. Five areas of elevated
radiological activity were within the northern third of the TRRA Soil Spoils Area; three were
within the central third; and four within the southern third (see Figure 3). To determine if these
areas contained radiological COCs that exceed ROD (USACE, 1998) remedial goals, biased
surface soil samples (HTZxxxxx) were collected and submitted for radiological analysis.

Thirteen HTZ sample locations were identified and sampled within the five radiologically
elevated areas in the northern third of the TRRA Soil Spoils Area. Four sample locations
(HTZ94850, HTZ94882, HTZ94883, and HTZ94916) were identified between the NFS and
TRRA lines; six sample locations (HTZ94840, HTZ94841, HTZ94842, HTZ94843, HTZ94844,
and HTZ94845) were identified near the western edge of the active portion of the NFS rail line;
and three sample locations (HTZ94849, HTZ94881, and HTZ94917) were located near the
abandoned rail spur located to the west of the active NFS rail line (see Figures 2 and 3). Based
on the results from these 13 HTZ sample locations, only two indicated the presence of
radiological COCs that exceed ROD remediation criteria; HTZ94881 (SOR=56) and
HTZ94883 (SOR,=1.3) (see Table 3-1). The radiological results for the remaining HTZ soil
samples located in the northern third of the TRRA Soil Spoils Area are given in Table 3-2.

Three HTZ sample locations were identified and sampled within the radiologically elevated areas
in the central third of the TRRA Soil Spuils Area, one within each of the radiologically elevated
areas. One sample location was identified within an area located adjacent to the western edge of
TRRA/NFS rail lines (HTZ94846); one sample location was identified within an area located to
the southwest of HTZ94846 (HTZ94847); and the third sample location was identificd within an
area locatcd on the southwestern edge of the central third of the TRRA Soil Spoils Area
(HTZ94848) (see Figures 2 and 3). Radiological results of each HTZ sample location indicated
that radiological COCs were not present at concentration levels that would result in SORpe
values that were greater than or equal to 1.0. The radiological results for these sample locations
can be found in Table 3-2.

Five HTZ sample locations were identified and sampled within the radiologically elevated areas
in the southern third of the TRRA Soil Spoils Area. One sample location, located in the
northeastern edge of this area, was identified within an area located adjacent to the western edge
of the TRRA/NFS rail lines (HTZ94912); two sample locations were identified to the southwest
TRRA Soil Spoils Area PDIR_Rev 0.doc Pre-Design Investigation Data Summary Report
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of HTZ94912 (HTZ94913 and HTZ94914); and two sample locations were identified within the
southern portion of the TRRA Soil Spoils Area (HTZ94911 and HTZ94915) (see Figures 2

and 3). None of the H1’Z sample results indicated the presence of radiological COCs with an
SOR;et value that was greater than or equal to 1.0. The radiological results for these sample
locations are given in Table 3-2.

3.3 Pre-Design Investigation Analytical Results

The results from HTZ sample locations HTZ94881 and HTZ94883 mentioned in Section 3.2
indicate that radiological COCs are present at the TRRA Soil Spoils Area at concentration levels
that result in SOR,; values that are greater than or equal to 1.0. These sample locations are
located in the northern third of the TRRA Soil Spoils Area. Sample location HTZ94881 is
located along an abandoned rail spur on the western edge of the TRRA Soil Spoils Area (Area 1
on Figure 4A), and sample location HTZ94883 is located between the NFS and TRRA rail lines
on the eastern edge of the TRRA Soil Spoils Area (Area 2 on Figure 4A). To delineate the
vertical and horizontal extent of radiological contamination in these two areas, additional soil
sample locations were identified and sampled to 6.0 feet bgs. Four sample locations
(SLD101312, SLD101316, SLD101320, and SLD101324) were used to delineate the area around
HTZ94881, and five sample locations (SLD101198, SLD101202, SLD101226, SLD101230, and
SLD101234) were used to delineate the area around HTZ94883. Three of the delineation sample
locations indicated that radiological COCs were present at concentration levels that resulted in
SORy: values that were greater than 1.0; one within Area 1 (SLD101312) and two within Area 2
(SLD101202 and SLD101234) (see Table 3-1).

The sample results from SLD101312 indicate that radiological contamination within the Area 1
soils appears to extend from the surface to a depth of approximately 2.5 feet bgs (see Table 3-1).
Radiological COC concentrations appear to decrease with depth at this location as indicated by
the radiological results from the 5.0 to 5.5-foot bgs interval, which has a resultant SOR; value
less than 1.0 (see Table 3-1). The remaining three delineation sample locations for Area 1
indicate that radiological COCs are at concentration levels that result in SOR,, values that are
less than 1.0 (see Table 3-2).

The sample results from SLD101202 and SLD 101234 indicate that radiological contamination
within the Area 2 soils appears to extend from the surface to a depth of approximately 0.5 foot
bgs (see Table 3-1). Radiological COC concentrations appear to decrease with depth at these
sample locations as indicated by the radiological results from the 0.5 to 1.0-foot bgs sample
interval at SLD101202 and by the 1.5 to 2.0-foot bgs sample interval at SLD101234. Both
sample intervals had resultant SOR,e; values that were less than 1.0 (see Table 3-1). The
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remaining three delineation sample locations for Area 2 indicate that radiological COCs are at

concentration levels that result in SOR,¢ values that are less than 1.0 (see Table 3-2).

In addition to Areas 1 and 2, two potential Class 2 sample locations (SLD101278 and
SLD101284) were identified as containing concentration levels of radiological COCs that
resulted in SOR,; values that were greater than 1.0 (see Table 3-1). Both sample locations are
located in the southern portion of the TRRA Soil Spoils Area, within the parcel that is owned by
the City of St. Louis (see Figures 2, 3, and 4B). The radiological results for sample location
SLD101278 (Area 3) indicate that radiological contamination extends from the surface to
approximately 1.0 feet bgs, and the radiological results for sample location SLD101284 (Area 4)
indicate that radiological contamination extends from the surface to approximately 0.5 feet bgs.
Radiological results of subsurface samples of SLD101278 and SLD101284 indicate that
radiological COC concentrations decrease with depth and result in SOR, values that are less
than 1.0 (see Table 3-1).

To determine the lateral extent of radiological contamination within Areas 3 and 4, three biased
HTR sample locations were identified, and soil samples were collected within each Area. Biased
sample locations HTR105391, HTR105392, and HTR105393 were used to delineate around
SLD101278 (Area 3), and sample locations HTR105394, HTR105395, and HTR105396 were
used to delineate around SLD101284 (Area 4) (see Figures 2, 3, and 4B). The sample results
from these biased sample locations indicate no radiological COCs present at concentration levels
that would result in SOR, values that would be greater than or equal to 1.0 (see Table 3-2).

3.4 Geology, Hydrogeology, and Hydrology

The current topographic ground surface of the TRRA Soil Spoils Area consists of approximately
80 percent unconsolidated cover materials. The remainder of the property consists of
consolidated cover material (primarily concrete). The concrete-covered area is located along the
western side of the property, adjacent to St. Louis Produce Market, Inc.

The regional geological setting of the subsurface soils at the SLDS is generally characterized
from surface to the top of bedrock by a fill layer which overlays alluvial sediments

(USACE, 1998). The fill, discernable as multiple horizons at most locations, has an average
thickness of 13 feet and may conlain concrete, brick, glass, coal cinders, slag material, and/or
other miscellaneous material that was placed on top of the original flood plain sediments in the
late 1800s and early 1900s (USACE, 1998). The alluvial flood plain deposits underlying the fill
material consist of stratified clays, silts, sands, and gravels that range in thickness from 5 to 30
feet.
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The geological setting of the subsurface soils at the TRRA Soil Spoils Area can be characterized
to 6 feet bgs as primarily urban fill material with some soil components. The urban fill material
was characterized as consisting primarily of coarse sand to fine gravel size cinders and slag, with
intermittent layers of bricks and wood. In addition to the urban fill material, silty sand and silty
clay soils were also identified as being intermingled within the matrix of these fill material

layers. The natural, in situ soil horizon was not readily identified at the sampled locations.

Ground water at the SLDS has been identified within three hydrostratigraphic units (HU): HU-A,
HU-B, and HU-C. HU-A comprises the fill material and the upper portion of the underlying
alluvial deposits. HU-B, also called the Mississippi Alluvial Aquifer, comprises the lower
portions of the alluvial deposits and consists of sands and silty sands. HU-C is located within the
limestone bedrock. Ground water in the St. Louis area is generally of poor quality and does not
meet drinking water standards without treatment (USACE, 1998). The PDI drilling and
sampling activities [or the TRRA Soil Spoils Arca were within the HU-A, however, ground
water was not encountered.

According to data that were compiled and reported by the USGS, four Mississippi River flood
events occurred during the years that the MED/AEC was operating at Mallinckrodt. These flood
events had peak flow elevations that were at or above 419 feet mean sea level (msl)

(USGS, 2004) and would have resulted in floodwaters inundating unprotected areas of
Mallinckrodt and surrounding vicinity properties that were at or below the respective flood
elevations. These flood events occurred in 1943 and 1944, both with peak river elevations of
419 feet msl, and in 1947 and 1951, both with peak river elevations of 420 feet msl. A 1933
topographic map (USGS, 1933) with a 5-foot contour interval indicates that the topographic
elevation for the TRRA Soil Spoils Area was between 420 feet msl along the eastern side of the
area and 425 feet msl on the western side of the area. Two aerial photographs, one taken on
July 3, 1947, and the second an oblique aerial photograph from 1951 (taken most likely in July)
depict the approximate areal extents of the Mississippi River flood events that occurred during
the two respective years. Although the 1951 aerial photograph does not provide coverage of the
TRRA Soil Spoils Area, it is noted that the floodwater extents from both flooding events
appeared to be similar. In both the 1947 and the 1951 aerial photographs, floodwaters are
observed along streets, railroad lines, and unprotected areas. In the 1947 aerial photograph,
floodwaters are observed up to the eastern edge of the TRRA Soil Spoils Area. The floodwaters
appear to extend to, but not beyond, the edge of the TRRA rail line that traverses north-south
along the eastern boundary of the TRRA Soil Spoils Area.
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4.0 Evaluation of Pre-Design Investigation Results

The walkover survey and analytical results from the PDI of the TRRA Soil Spoils Area were
evaluated in conjunction with the relevant geological and historical data to determine if
radiological COCs were present at concentrations that would result in SOR; values that were
greater than or equal to 1.0 and if so, determine the estimated extent of radiological
contamination. Based on this evaluation, four areas within the TRRA Soil Spoils Area were
identified as containing radiological contamination (see Figures 4A and 4B). Two of the areas
were identified in the northern half of the TRRA Soil Spoils Area (see Figure 4A) and two were
located in the southern half (see Figure 4B).

As discussed in Section 3.2, the two northern areas were identified during the walkover survey
activities. Based on the results from the walkover survey and the PDI activities, both areas
appear to be vertically and horizontally delineated. Radiological contamination identified within
Area 1 appears to be limited to a relatively small area along an abandoned rail spur. The area of
radiological contamination identified within Area 2 appears to be slightly larger and is located
between the active rail lines of the NSF and the TRRA (see Figure 4A).

Area 1 was initially identified during the gamma walkover survey. Biased sample HTZ94881,
collected from 0.0 to 0.5 feet bgs, had a resultant SORye; value of 56. This SOR value
confirmed the presence of radiological COCs. During the PDI activities, four soil borings were
drilled and sampled around HTZ94881 in order to delineate the extent of radiological
contamination. One PDI soil boring (SLD101312) was drilled at or near the location of
HTZ94881 in order to determine the vertical extent of contamination, and the remaining PDI
borings (SLD101316, SLD101320, and SLD101324) were drilled in order to determine the
horizontal extent of contamination. Based on the results from these soil borings, radiological
contamination appears to extend vertically to at least 2.5 feet bgs. Subsurface sample
SLD101314, from location SLD 101312, had a resultant SORp; value of 2.6. Radiological
contamination does not appear to extend beyond 5.5 feet bgs as evident from the sample results
from SLD101315 (SORpe; = 0.09).

To help bound the horizontal extent of contamination around HTZ94881 and SLD101312, the
2x2 Nal detector was used to identify where the elevated radiological activity began to decrease.
Utilizing the Nal detector, sample locations SLD101316, SLD101320, and SLD101324 were
identified. The analytical results from these sample locations indicate no radiological COCs

present at concentration levels that would result in SOR,; values that were greater than or equal
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to 1.0. Based on the results from the delineation sample locations, the area of radiological

contamination identified in Area 1 was delineated horizontally and vertically (see Figure 4A).

Area 2 was also identified during the initial gamma walkover survey, and the biased HTZ sample
(HTZ94883), collected from 0.0 to 0.5 feet bgs, had a resultant SOR,; value of 1.3. During the
PDI activities, five PDI soil borings were drilled and sampled around HTZ94883 to delineate the
extent of radiological contamination. One PDI soil boring (SLD101198) was drilled at or near
the location of HTZ94883 in order to determine the vertical extent of contamination, and the
remaining PDI borings (SLD101202, SLD101226, SLD101230, and SLD101234) were drilled in
order to determine the horizontal extent of contamination. Additionally, two potential Class 2
sample locations (SLD101218 and SLD101246) were also used to help delineate the extent of
radiological contamination in this area. Based on the results from the walkover survey and
biased soil sample results, radiological contamination appeared to be within the first 0.5 feet of
the ground surface.

To help bound the extent of contamination in Area 2, the 2x2 Nal detector was used to identify
where the elevated radiological activity began to decrease. Based on the information obtained
from the 2x2 Nal detector, PDI sample locations SLD101202, SLD101226, SLD101230, and
SLD101234, were identified and sampled. The surface samples collected from sample locations
SLD101202 and SLD101234 had resultant SOR, values of 1.4 and 1.1, respectively, and sample
location SLD 101198, which was used to hclp determine the vertical extent of HTZ94883, had a
resultant SOR,, value of 0.70. Subsurface samples collected from 0.5 to 1.0 foot bgs at sample
locations SLD101198 and SLD101202 had resultant SOR,,; values of 0.36 and 0.20,
respectively. The subsurface radiological results obtained from 1.5 to 2.0 feet bgs at sample
locations SLD101218, SLD101226, SLD101230, SLD101234 and SLD101246, indicated that
the concentrations of radiological COCs were at or near background concentration levels.
Utilizing the information obtained from the soil borings, and the results of their associated soil
samples, the vertical extent of radiological contamination appears to extend to a depth of
approximately 1.0 feet bgs.

The horizontal extent of contamination was determined using the results of the walkover survey,
the soil information and sample results obtained from the soil borings, and information obtained
from the historical review. As discussed in Section 3.1, historical aerial photographs indicate
that the TRRA Soil Spoils Area was used as a railroad switch yard and loading/unloading area
for railway-transported goods from about 1941 until 1992. From these aerial photographs,
several rail lines having a north-northwest orientation were identified near Area 2. The walkover

survey results for Area 2 also indicate that the area of elevated radiological activity has a north-
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. northwest orientation (see Figure 3). Based on this information and the information obtained
from the soil borings, the horizontal extent of contamination in Area 2 appears to be situated in
an area that is 12 feet wide by 100 feet long (see Figure 4A).

Thc two southern areas of radiological contamination were identified based on the analytical
results from potential Class 2 sample locations SLD101278 (Area 3) and SLD101284 (Area 4)
(see Figure 4B). The radiological results from the surface samples at these locations had
resultant SOR; values of 1.1 for SLD101278 and 2.5 for SLD101284 (see Table 3-1). The
ground surface area where these samples were collected consisted of silt with cinders and fine
gravel and sand. The subsurface sample result from sample location SLD101278, from 1.0 to
1.5 feet bgs, had a resultant SOR, value of 0.17 and the subsurface sample result from sample
location SLD101284, from 0.5 to 1.0, had a resultant SOR,; value of 0.00. Based on the results
from these soil borings, radiological contamination does not appear to extend beyond 1.0 foot
bgs in Area 3 and 0.5 foot bgs in Arca 4. To help bound the horizontal extent of contamination
around SLD101278 and SLD 101284, the 2x2 Nal detector was used to identify where the
elevated radiological activity began to decrease. Based on the readings from the Nal detector,
six HTR sample locations were identified and sampled: three for SLD101278 (HTR105391,
HTR 105392, and HTR105393) and three for SLD101284 (HTR105394, SLD105395,

‘ SLD105396). The analytical results from these sample locations and two HTZ sample locations
near SLD101278 (HTZ94913 and HTZ94914) indicated no radiological COCs present at
concentration levels that would result in SOR,; values that were greater than or equal to 1.0 (see
Table 3-2). Utilizing the results from the above sample locations and the walkover survey
results, the horizontal extent of radiological contamination was determined for Area 3 and Area 4
(see Figures 3 and 4B).

4.1 Data Quality Assessment
Data quality objectives (DQOs) were establishcd for the PDI of the TRRA Soil Spoils Area in

accordance with U.S. Environmental Protection Agency guidance (U.S. Environmental
Protection Agency, 2000). The DQOs provide qualitative statements that clarify the analytical
project objectives based on the end use of the data being collected. The data quality assessment
results for the TRRA Soil Spoils Area are presented in Table 4-1.
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5.0 Summary and Conclusions

The PDI activities at the TRRA Soil Spoils Area were conducted to determine whether
radiological contamination (as defined in Section 1.0) exists at the vicinity property, to assess
whether geological and historical features are associated with or harbor radiological
contamination, and to determine the extent of radiological contamination, if identified. The PDI
activities at the TRRA Soil Spoils Area were performed between May and June 2006 (walkover
survey and biased soil sampling) and April through August 2007 (PDI sampling). Field
activities included gamma walkover survey and biased soil sampling of accessible areas, and the
collection of soil samples for analysis of the SLDS radiological COCs from 90 sample locations.
Based on the results of the gamma walkover survey and subsequent soil sampling activities, four
areas were identified as containing concentrations of radiological COCs with resultant SOR
values that were greater than or equal to 1.0. Two of the areas (Area | and Area 2) were
identified in the northern portion of the TRRA Soil Spoils Area (see Figure 4A) and two areas
(Area 3 and Area 4) were identified in the southern portion (see Figure 4B). Radiological
activity concentrations in soils at each area were vertically and horizontally delineated using the

results of the walkover surveys and subsequent biased and PDI soil sampling activities.

As discussed in Section 3.2, the two northern areas were initially identified during the walkover
survey and subsequent biased sampling activities. During the PDI activities, these two areas
were delineated to determine the vertical and horizontal extent of radiological contamination.
Four PDI soil borings were used to delineate Area 1 and five PDI and two potential Class 2 soil
borings were used to delineate Area 2 (see Figure 4A). Based on the available data, the areal
extent of contamination in Area 1 appears to be confined to an area approximately 20 feet by 25
feet along an abandoned rail spur and extends vertically to a depth of approximately 5 feet bgs
(see Figure 4A). The estimated extent of radiological contamination depicted on Figure 4A for
Area 1 represents approximately 93 bank cubic yards of soil.

Based on the soil sample radiological results, the walkover survey, and the historical aerial
photographs, the estimated vertical extent of radiological contamination in Area 2 was
determined to be approximately 1.0 foot bgs, and the horizontal extent of Area 2 appears to be
confined to an area approximately 100 feet long by 12 feet wide (see Figure 4A). The estimated
extent of radiological contamination depicted on Figure 4A for Area 2 represents approximately
44 bank cubic yards of soil.

Radiological contamination identified in the southern portion of the TRRA Soil Spoils Area
(Area 3 and Area 4) appears to be confined to relatively small areas around SLD101278 (Area 3)

TRRA Soil Spoils Area PDIR_Rev 0.doc Pre-Design Investigation Data Summary Report
TRRA Soil Spoils Area
FUSRAP St. Louis Downtown Site

5-1



Revision 0
08/06/2008

and SLD101284 (Area 4). Based on the radiological results from the respective soil borings, the
vertical extent of radiological contamination is approximately 1.0 feet bgs in Area 3 and
approximately 0.5 feet bgs in Area 4 (see Figure 4B). Using the radiological results from the
biased sample locations, the horizontal extent of radiological contamination for Areas 3 and 4
was determined to be approximately 10 feet in diameter around sample locations SLD101278
and SLD 101284, respectively.

The soil borings that were drilled and sampled within the TRRA Soil Spoils Area were drilled to
approximately 6 feet bgs and ground water was not encountered. Based on Mississippi River
elevation data compiled by the USGS, a review of the 1947 and 1951 aerial photographs and the
1933 topographic map, it does not appear that the TRRA Soil Spoils Area was inundated by the
floodwaters of the Mississippi River during the 1943, 1944, 1947, or 1951 flood events.
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4.0 Evaluation of Pre-Design Investigation Results

The walkover survey and analytical results from the PDI of the TRRA Soil Spoils Area were
evaluated in conjunction with the relevant geological and historical data to determine if
radiological COCs were present at concentrations that would result in SOR; values that were
greater than or equal to 1.0 and if so, determine the estimated extent of radiological
contamination. Based on this evaluation, four areas within the TRRA Soil Spoils Area were
identified as containing radiological contamination (see Figures 4A and 4B). Two of the areas
were identified in the northern half of the TRRA Soil Spoils Area (see Figure 4A) and two were
located in the southern half (see Figure 4B).

As discussed in Section 3.2, the two northern areas were identified during the walkover survey
activities. Based on the results from the walkover survey and the PDI activities, both areas
appear to be vertically and horizontally delineated. Radiological contamination identified within
Area 1 appears to be limited to a relatively small area along an abandoned rail spur. The area of
radiological contamination identified within Area 2 appears to be slightly larger and is located
between the active rail lines of the NSF and the TRRA (see Figure 4A).

Area 1 was initially identified during the gamma walkover survey. Biased sample HTZ94881,
collected from 0.0 to 0.5 feet bgs, had a resultant SORye; value of 56. This SOR value
confirmed the presence of radiological COCs. During the PDI activities, four soil borings were
drilled and sampled around HTZ94881 in order to delineate the extent of radiological
contamination. One PDI soil boring (SLD101312) was drilled at or near the location of
HTZ94881 in order to determine the vertical extent of contamination, and the remaining PDI
borings (SLD101316, SLD101320, and SLD101324) were drilled in order to determine the
horizontal extent of contamination. Based on the results from these soil borings, radiological
contamination appears to extend vertically to at least 2.5 feet bgs. Subsurface sample
SLD101314, from location SLD 101312, had a resultant SORp; value of 2.6. Radiological
contamination does not appear to extend beyond 5.5 feet bgs as evident from the sample results
from SLD101315 (SORpe; = 0.09).

To help bound the horizontal extent of contamination around HTZ94881 and SLD101312, the
2x2 Nal detector was used to identify where the elevated radiological activity began to decrease.
Utilizing the Nal detector, sample locations SLD101316, SLD101320, and SLD101324 were
identified. The analytical results from these sample locations indicate no radiological COCs

present at concentration levels that would result in SOR,; values that were greater than or equal
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to 1.0. Based on the results from the delineation sample locations, the area of radiological

contamination identified in Area 1 was delineated horizontally and vertically (see Figure 4A).

Area 2 was also identified during the initial gamma walkover survey, and the biased HTZ sample
(HTZ94883), collected from 0.0 to 0.5 feet bgs, had a resultant SOR,; value of 1.3. During the
PDI activities, five PDI soil borings were drilled and sampled around HTZ94883 to delineate the
extent of radiological contamination. One PDI soil boring (SLD101198) was drilled at or near
the location of HTZ94883 in order to determine the vertical extent of contamination, and the
remaining PDI borings (SLD101202, SLD101226, SLD101230, and SLD101234) were drilled in
order to determine the horizontal extent of contamination. Additionally, two potential Class 2
sample locations (SLD101218 and SLD101246) were also used to help delineate the extent of
radiological contamination in this area. Based on the results from the walkover survey and
biased soil sample results, radiological contamination appeared to be within the first 0.5 feet of
the ground surface.

To help bound the extent of contamination in Area 2, the 2x2 Nal detector was used to identify
where the elevated radiological activity began to decrease. Based on the information obtained
from the 2x2 Nal detector, PDI sample locations SLD101202, SLD101226, SLD101230, and
SLD101234, were identified and sampled. The surface samples collected from sample locations
SLD101202 and SLD101234 had resultant SOR, values of 1.4 and 1.1, respectively, and sample
location SLD 101198, which was used to hclp determine the vertical extent of HTZ94883, had a
resultant SOR,, value of 0.70. Subsurface samples collected from 0.5 to 1.0 foot bgs at sample
locations SLD101198 and SLD101202 had resultant SOR,,; values of 0.36 and 0.20,
respectively. The subsurface radiological results obtained from 1.5 to 2.0 feet bgs at sample
locations SLD101218, SLD101226, SLD101230, SLD101234 and SLD101246, indicated that
the concentrations of radiological COCs were at or near background concentration levels.
Utilizing the information obtained from the soil borings, and the results of their associated soil
samples, the vertical extent of radiological contamination appears to extend to a depth of
approximately 1.0 feet bgs.

The horizontal extent of contamination was determined using the results of the walkover survey,
the soil information and sample results obtained from the soil borings, and information obtained
from the historical review. As discussed in Section 3.1, historical aerial photographs indicate
that the TRRA Soil Spoils Area was used as a railroad switch yard and loading/unloading area
for railway-transported goods from about 1941 until 1992. From these aerial photographs,
several rail lines having a north-northwest orientation were identified near Area 2. The walkover

survey results for Area 2 also indicate that the area of elevated radiological activity has a north-
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. northwest orientation (see Figure 3). Based on this information and the information obtained
from the soil borings, the horizontal extent of contamination in Area 2 appears to be situated in
an area that is 12 feet wide by 100 feet long (see Figure 4A).

Thc two southern areas of radiological contamination were identified based on the analytical
results from potential Class 2 sample locations SLD101278 (Area 3) and SLD101284 (Area 4)
(see Figure 4B). The radiological results from the surface samples at these locations had
resultant SOR; values of 1.1 for SLD101278 and 2.5 for SLD101284 (see Table 3-1). The
ground surface area where these samples were collected consisted of silt with cinders and fine
gravel and sand. The subsurface sample result from sample location SLD101278, from 1.0 to
1.5 feet bgs, had a resultant SOR, value of 0.17 and the subsurface sample result from sample
location SLD101284, from 0.5 to 1.0, had a resultant SOR,; value of 0.00. Based on the results
from these soil borings, radiological contamination does not appear to extend beyond 1.0 foot
bgs in Area 3 and 0.5 foot bgs in Arca 4. To help bound the horizontal extent of contamination
around SLD101278 and SLD 101284, the 2x2 Nal detector was used to identify where the
elevated radiological activity began to decrease. Based on the readings from the Nal detector,
six HTR sample locations were identified and sampled: three for SLD101278 (HTR105391,
HTR 105392, and HTR105393) and three for SLD101284 (HTR105394, SLD105395,

‘ SLD105396). The analytical results from these sample locations and two HTZ sample locations
near SLD101278 (HTZ94913 and HTZ94914) indicated no radiological COCs present at
concentration levels that would result in SOR,; values that were greater than or equal to 1.0 (see
Table 3-2). Utilizing the results from the above sample locations and the walkover survey
results, the horizontal extent of radiological contamination was determined for Area 3 and Area 4
(see Figures 3 and 4B).

4.1 Data Quality Assessment
Data quality objectives (DQOs) were establishcd for the PDI of the TRRA Soil Spoils Area in

accordance with U.S. Environmental Protection Agency guidance (U.S. Environmental
Protection Agency, 2000). The DQOs provide qualitative statements that clarify the analytical
project objectives based on the end use of the data being collected. The data quality assessment
results for the TRRA Soil Spoils Area are presented in Table 4-1.

TRRA Soil Spoils Area PDIR_Rev 0.doc Pre-Design Investigation Data Summary Report
TRRA Soil Spoils Area
FUSRAP St. Louis Downtown Site

4-3



Revision 0
08/06/2008

5.0 Summary and Conclusions

The PDI activities at the TRRA Soil Spoils Area were conducted to determine whether
radiological contamination (as defined in Section 1.0) exists at the vicinity property, to assess
whether geological and historical features are associated with or harbor radiological
contamination, and to determine the extent of radiological contamination, if identified. The PDI
activities at the TRRA Soil Spoils Area were performed between May and June 2006 (walkover
survey and biased soil sampling) and April through August 2007 (PDI sampling). Field
activities included gamma walkover survey and biased soil sampling of accessible areas, and the
collection of soil samples for analysis of the SLDS radiological COCs from 90 sample locations.
Based on the results of the gamma walkover survey and subsequent soil sampling activities, four
areas were identified as containing concentrations of radiological COCs with resultant SOR
values that were greater than or equal to 1.0. Two of the areas (Area | and Area 2) were
identified in the northern portion of the TRRA Soil Spoils Area (see Figure 4A) and two areas
(Area 3 and Area 4) were identified in the southern portion (see Figure 4B). Radiological
activity concentrations in soils at each area were vertically and horizontally delineated using the

results of the walkover surveys and subsequent biased and PDI soil sampling activities.

As discussed in Section 3.2, the two northern areas were initially identified during the walkover
survey and subsequent biased sampling activities. During the PDI activities, these two areas
were delineated to determine the vertical and horizontal extent of radiological contamination.
Four PDI soil borings were used to delineate Area 1 and five PDI and two potential Class 2 soil
borings were used to delineate Area 2 (see Figure 4A). Based on the available data, the areal
extent of contamination in Area 1 appears to be confined to an area approximately 20 feet by 25
feet along an abandoned rail spur and extends vertically to a depth of approximately 5 feet bgs
(see Figure 4A). The estimated extent of radiological contamination depicted on Figure 4A for
Area 1 represents approximately 93 bank cubic yards of soil.

Based on the soil sample radiological results, the walkover survey, and the historical aerial
photographs, the estimated vertical extent of radiological contamination in Area 2 was
determined to be approximately 1.0 foot bgs, and the horizontal extent of Area 2 appears to be
confined to an area approximately 100 feet long by 12 feet wide (see Figure 4A). The estimated
extent of radiological contamination depicted on Figure 4A for Area 2 represents approximately
44 bank cubic yards of soil.

Radiological contamination identified in the southern portion of the TRRA Soil Spoils Area
(Area 3 and Area 4) appears to be confined to relatively small areas around SLD101278 (Area 3)
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and SLD101284 (Area 4). Based on the radiological results from the respective soil borings, the
vertical extent of radiological contamination is approximately 1.0 feet bgs in Area 3 and
approximately 0.5 feet bgs in Area 4 (see Figure 4B). Using the radiological results from the
biased sample locations, the horizontal extent of radiological contamination for Areas 3 and 4
was determined to be approximately 10 feet in diameter around sample locations SLD101278
and SLD 101284, respectively.

The soil borings that were drilled and sampled within the TRRA Soil Spoils Area were drilled to
approximately 6 feet bgs and ground water was not encountered. Based on Mississippi River
elevation data compiled by the USGS, a review of the 1947 and 1951 aerial photographs and the
1933 topographic map, it does not appear that the TRRA Soil Spoils Area was inundated by the
floodwaters of the Mississippi River during the 1943, 1944, 1947, or 1951 flood events.
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Table 3-1

Terminal Railroad Association Soil Spoils Area

Summary of Radionuclide Contaminants of Concern
Analytical Results with Radiological Contamination

Page 1 of 3
Sample Sample |Collection| Start End | Thickness Parameter Result® Error | Detection| Sum of3
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCi/g)* (pCi/g) | Value
HTZ94881 | HTZ94881 | 07/27/06 0 0.5 Radium-226 4.55 1.30 0.46 55.58
Radium-228 2.60 0.35 0.53
Thorium-230 260.40 49.44 51.88
Thorium-232 2.60 0.35 0.53
Uranium-238 179.30 11.08 5.15
HTZ94883 ) HTZ94883 | 07/27/06 0 0.5 Radium-226 4.49 1.05 0.09 1.30
Radium-228 1.08 0.10 0.12
Thorium-230 7.84 2.08 0.16
Thorium-232 0.34 0.29 0.15
Uranium-238 6.01 0.86 0.70
SLD101202| SLD101202 | 04/03/07 0 0.5 Radium-226 6.24 1.54 0.23 1.41
Radium-228 4,06 0.25 0.28
Thorium-230 5.31 1.51 0.28
Thorium-232 4.30 1.30 0.28
Uranium-238 5.39 2.07 1.77
SLD101203 04/03/07 0.5 1.0 Radium-226 4.66 1.20 0.23 0.20
Radium-228 1.29 0.19 0.31
Thorium-230 3.80 1.22 0.16
Thorium-232 1.58 0.69 0.16
Uranium-238 3.51 1.60 1.67
SLD101204 | 04/03/07 3 3.5 Radium-226 3.20 0.76 0.08 0.14
Radium-228 1.20 0.08 0.10
Thorium-230 3.56 1.06 0.13
Thorium-232 1.31 0.55 0.13
Uranium-238 214 0.53 0.54
SLD101205 | 04/03/07 4.5 5.0 Radium-226 1.38 0.48 0.30 0.03
Radium-228 0.65 0.47 0.67
Thorium-230 1.18 0.69 0.23
Thorium-232 0.75 0.53 0.23
Uranium-238 2.9 1.81 1.81
SLD101234 SLD101234 | 04/05/07 0 0.5 Radium-226 6.81 1.59 0.10 1.10
Radium-228 1.37 0.09 0.14
Thorium-230 6.77 1.78 0.31
Thorium-232 1.51 0.63 0.14
Uranium-238 3.99 0.96 0.79
SLD101235 | 04/05/07 1.5 2.0 Radium-226 1.74 0.44 0.07 0.01
Radium-228 0.49 0.06 0.08
Thorium-230 2.1 0.85 0.32
Thorium-232 0.81 0.48 017
Uranium-238 1.08 0.48 0.51
SLD101236 | 04/05/07 2 25 Radium-226 1.75 0.43 0.06 0.02
Radium-228 0.87 0.06 0.08
| Thorium-230 1.71 066 | 013
Thorium-232 1.46 0.60 0.13
Uranium-238 1.39 0.49 0.46
SLD101237 | 04/05/07 4 4.5 Radium-226 1.62 0.40 0.06 0.00
Radium-228 0.78 0.06 0.08
Thorium-230 1.18 0.53 0.29
Thorium-232 0.58 0.35 0.13
Uranium-238 1.03 0.41 0.46




Terminal Railroad Association Soil Spoils Area

Table 3-1

Summary of Radionuclide Contaminants of Concern
Analytical Results with Radiological Contamination

Page 2 of 3
Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection] Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) |Material (ft) (pCi/g)* (pCi/g) Value
SLD101278| sLD101278 | 04/10/07 0 0.5 Radium-226 7.00 1.77 0.23 1.08
Radium-228 1.62 0.22 0.30
Thorium-230 6.37 1.77 0.29
Thorium-232 1.31 0.61 0.15
Uranium-238 464 3.67 342
SLD101279 | 04/10/07 1 15 Radium-226 3.79 0.95 0.11 0.17
Radium-228 1.06 0.10 0.13
Thorium-230 3.24 1.00 0.24
Thorium-232 1.96 0.72 0.13
Uranium-238 2.66 1.34 1.46
S1L.D101280 | 04/10/07 35 4.0 Radium-226 3.89 1.05 0.21 0.09
Radium-228 1.22 0.21 0.26
Thorium-230 2.86 0.92 0.24
Thorium-232 1.20 0.53 0.13
Uranium-238 1.63 1.84 3.25
SLD101281 | 04/10/07 54 5.9 Radium-226 1.85 0.49 0.10 0.01
Radium-228 0.84 0.09 0.12
Thorium-230 1.87 0.73 0.14
Thorium-232 1.01 0.51 0.14
Uranium-238 2.03 1.35 1.24
SLD101284} SLD101284 | 04/11/07 0 0.5 Radium-226 1.82 0.51 0.15 2.46
Radium-228 0.51 0.14 0.19
Thorium-230 14.24 3.14 0.13
Thorium-232 0.51 0.32 0.13
Uranium-238 0.94 0.75 1.42
SLD101285 | 04/11/07 0.5 1.0 Radium-226 1.26 0.32 0.06 0.00
Radium-228 0.35 0.05 0.09
Thorium-230 1.31 0.58 0.14
Thorium-232 0.16 0.18 0.14
Uranium-238 0.94 0.52 0.41
SLD101312| sLD101312 | 05/15/07 0 0.5 Radium-226 9.25 2.29 0.31 12.49
Radium-228 1.53 0.24 0.43
Thorium-230 58.45 11.86 0.26
Thorium-232 1.08 0.52 0.14
Uranium-238 55.19 4.94 3.08
SLD101313 | 05/15/07 1.3 1.8 Radium-226 7.57 1.87 0.25 0.51
Radium-228 1.15 0.19 0.34
Thorium-230 5.88 163 0.15
Thorium-232 1.37 0.61 0.15
Uranium-238 10.04 2.40 1.92
SLD101314 | 05/15/07 2 25 Radium-226 6.49 1.63 0.23 258
Radium-228 1.37 0.20 0.32
Thorium-230 31.97 6.79 0.14
Thorium-232 1.00 0.50 0.14
Uranium-238 28.97 3.56 2.38
SLD101315 | 05/15/07 5 5.5 Radium-226 3.17 0.80 0.08 0.09
Radium-228 0.88 0.08 0.10
Thorium-230 3.07 1.00 0.26
Thorium-232 0.61 0.38 0.14
Uranium-238 2.09 0.77 0.73




Table 3-1

Terminal Railroad Association Soil Spoils Area
Summary of Radionuclide Contaminants of Concern
Analytical Results with Radiological Contamination

L

radionuclide values
Background Values:

bgs - below ground surface
Analytical data includes background values (i.e., concentrations reflect gross radionuclide values)
pCil/g - Picocuries per gram
Prior to calculating the SOR, background values for each radionuclide were subtracted from their respective gross

Radium-226 =
Radium-228 =
Thorium-230 =
Thorium-232 =
Uranium-238 =

2.78 pCilg

.95 pCilg
1.94 pCi/g
1.09 pCi/g
1.44 pCilg

Page 3 of 3
Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection] Sum of 3
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsf| (ft bgs) |Material (ft) (pCifg)* (pCilg) | Value
ft - feet

Data presented in this Table were used solely for the purpose of delineating, vertically and horizontally, radiological
COCs within the surface and subsurface soils.




Table 3-2

Terminal Railroad Association Soil Spoils Area
Pre-Design Investigation Radiological Data Results

Page 1 of 56

Sample Sample |Collection| Start End | Thickness Parameter Result* | Error | Detection| Sum of®
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgs?| (ft bgs) {Material (ft) (pCifg)* (pCifg) | Value
HTR105391| HTR105391 | 08/30/07 0 0.5 Actinium-227 0.24 0.09 0.29 0.75

Americium-241 0.04 0.04 0.06

Cesium-137 0.04 0.02 0.03

Potassium-40 11.40 0.74 0.27

Protactinium-231 0.75 0.55 0.86

Radium-226 4.62 1.08 0.07

Radium-228 1.17 0.07 0.10

Thorium-228 1.46 0.71 0.44

Thorium-230 4.98 1.58 0.18

Thorium-232 1.57 0.73 0.18

Uranium-235 0.23 0.23 0.39

Uranium-238 3.78 0.64 0.53
HTR105392| HTR105392 | 08/30/07 0 0.5 Actinium-227 0.34 0.19 0.31 0.88

Americium-241 0.02 0.04 0.06

Cesium-137 0.04 0.02 0.02

Potassium-40 11.05 0.70 0.26

Protactinium-231 0.79 0.55 0.84

Radium-226 6.39 1.47 0.07

Radium-228 1.13 0.07 0.10

Thorium-228 1.99 0.90 0.49

Thorium-230 3.94 1.40 0.20

Thorium-232 1.57 0.77 0.44

Uranium-235 0.33 0.30 0.40

Uranium-238 4.38 0.69 0.53
HTR105393] HTR105393 | 08/30/07 0 0.5 Actinium-227 0.04 0.20 0.29 0.90

Americium-241 0.04 0.04 0.05

Cesium-137 0.05 0.02 0.02

Potassium-40 10.89 0.67 0.24

Protactinium-231 0.45 0.52 0.79

Radium-226 6.13 1.41 0.07

Radium-228 1.05 0.06 0.09

Thorium-228 2.15 0.86 0.17

Thorium-230 5.48 1.65 0.17

Thorium-232 1.77 0.76 0.31

Uranium-235 0.41 0.29 0.39

Uranium-238 4.42 0.62 0.52
HTR105394| HTR 105394 | 08/30/07 0 0.5 Actinium-227 -0.21 0.15 0.23 0.34

Americium-241 0.01 0.03 0.04

Cesium-137 0.18 0.02 0.02

Potassium-40 6.97 0.52 0.21

Protactinium-231 0.53 0.44 0.68

Radium-226 3.13 0.73 0.06

Radium-228 0.72 0.05 0.07

Thorium-228 1.04 0.51 0.14

Thorium-230 3.53 1.11 0.26

Thorium-232 0.92 0.48 0.26

Uranium-235 0.21 0.19 0.31

Uranium-238 2.38 0.46 0.43




Table 3-2
Terminal Railroad Association Soil Spoils Area

Pre-Design Investigation Radiological Data Results

Page 2 of 56
Sample Sample ]Collection] Start End | Thickness Parameter Result? Error | Detection| Sum of
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) |Material (ft) (pCilg)* (pCifg) | Value
HTR105395| HTR105395 | 08/30/07 0 0.5 Actinium-227 0.15 0.17 0.25 0.13
Americium-241 0.03 0.03 0.05
Cesium-137 0.51 0.04 0.02
Potassium-40 11.69 0.69 0.21
Protactinium-231 0.47 0.46 0.71
Radium-226 3.15 0.74 0.06
Radium-228 0.76 0.05 0.08
Thorium-228 1.21 0.57 0.32
Thorium-230 2.38 0.86 0.15
Thorium-232 1.23 0.57 0.27
Uranium-235 0.15 0.18 0.31
Uranium-238 2.42 0.42 0.42
HTR105396| HTR105396 | 08/30/07 0 0.5 Actinium-227 0.13 0.13 0.22 0.01
Americium-241 0.02 0.03 0.04
Cesium-137 0.28 0.03 0.02
Potassium-40 8.34 0.56 0.19
Protactinium-231 0.24 0.39 0.59
Radium-226 2.14 0.51 0.06
Radium-228 0.58 0.05 0.07
Thorium-228 0.89 0.48 0.15
Thorium-230 1.62 069 0.15
Thorium-232 0.65 0.41 0.28
Uranium-235 -0.02 017 0.27
Uranium-238 1.70 0.41 0.37
HTZ94840| HTZ94840 | 07/11/06 0 0.5 Actinium-227 -0.02 0.16 0.26 0.24
Americium-241 -0.01 0.04 0.05
Cesium-137 0.03 0.02 0.03
Potassium-40 17.30 1.03 0.23
Protactinium-231 0.21 0.50 0.75
Radium-226 1.80 0.44 0.07
Radium-228 1.04 0.07 0.09
Thorium-228 1.21 0.57 0.15
Thorium-230 2.15 0.81 0.15
Thorium-232 2.09 0.80 0.15
Uranium-235 0.13 0.20 0.34
Uranium-238 1.32 0.55 0.52
HTZ94841| HTZ94841 | 07/11/06 0 0.5 Actinium-227 -0.13 0.18 0.27 0.08
Americium-241 0.02 0.04 0.06
Cesium-137 0.01 0.02 0.03
Potassium-40 17.43 1.06 0.28
Protactinium-231 0.48 0.51 0.81
Radium-226 1.69 0.43 nn7
Radium-228 1.14 0.07 0.10
Thorium-228 1.52 0.62 0.13
Thorium-230 1.56 0.63 0.25
Thorium-232 1.42 0.59 0.13
Uranium-235 0.10 0.21 0.35
Uranium-238 1.96 0.65 0.54




Table 3-2
Terminal Railroad Association Soil Spoils Area

Pre-Design Investigation Radiological Data Results

Page 3 of 56
Sample Sample |Collection| Start End | Thickness Parameter Result®* | Eror | Detection| Sum of?
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgs| (ftbgs) |Material (ft) (pCifg)* (pCifg) | Value
HTZ94842 | HTZ94842 | 07/11/06 0 0.5 Actinium-227 -0.03 0.13 0.21 0.00
Americium-241 -0.01 0.03 0.04
Cesium-137 0.03 0.02 0.02
Potassium-40 14.70 0.80 017
Protactinium-231 0.05 0.39 0.58
Radium-226 1.45 0.36 0.05
Radium-228 0.90 0.06 0.08
Thorium-228 1.08 0.51 0.30
Thorium-230 1.95 0.73 0.14
Thorium-232 0.89 0.46 0.25
Uranium-235 0.12 0.16 0.27
Uranium-238 1.01 0.47 0.41
HTZ94843 | HTZ94843 | 07/11/06 0 0.5 Actinium-227 -0.05 0.13 0.21 0.06
Americium-241 0.00 0.03 0.04
Cesium-137 0.03 0.01 0.02
Potassium-40 13.54 0.78 0.18
Protactinium-231 0.19 0.35 0.55
Radium-226 1.61 0.39 0.05
Radium-228 0.77 0.05 0.07
Thorium-228 1.23 0.56 0.30
Thorium-230 2.22 0.79 0.14
Thorium-232 1.06 0.50 0.14
Uranium-235 0.05 0.16 0.27
Uranium-238 1.30 0.46 0.42
HTZ94844 | HTZ94844 | 07/11/06 0 0.5 Actinium-227 0.05 0.12 0.19 0.01
Americium-241 0.01 0.02 0.04
Cesium-137 -0.01 0.01 0.02
Potassium-40 19.49 0.93 0.17
Protactinium-231 0.20 0.33 0.50
Radium-226 1.42 0.34 0.05
Radium-228 0.90 0.05 0.07
Thorium-228 1.09 0.50 0.13
Thorium-230 1.57 0.63 0.32
Thorium-232 1.13 0.51 0.13
Uranium-235 0.01 0.15 0.24
Uranium-238 1.20 0.37 0.34
HTZ94845 | HTZ94845 | 07/11/06 0 05 Actinium-227 -0.01 0.18 0.29 0.41
Americium-241 0.03 0.04 0.06
Cesium-137 0.02 0.02 0.03
Potassium-40 7.81 0.58 0.24
Protactinium-231 -0.06 0.48 0.72
Radium-226 4.00 0.93 0.07
Radium-228 0.76 0.06 0.09
Thorium-228 0.93 0.45 0.13
Thorium-230 3.80 1.11 0.23
Thorium-232 1.10 0.50 0.23
Uranium-235 0.21 0.22 0.37
Uranium-238 3.03 0.71 0.54
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Sample Sample | Collection]  Start End | Thickness Parameter Result® | Error | Detection| Sum of?
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (f'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCifg) | Value
HTZ94846 | HTZ94846 | 07/11/06 0 0.5 Actinium-227 0.07 0.14 0.22 0.29
Americium-241 0.01 0.03 0.05
Cesium-137 0.06 0.02 0.02
Potassium-40 5.41 0.46 0.20
Protactinium-231 0.16 0.42 0.63
Radium-226 3.50 0.81 0.06
Radium-228 0.57 0.05 0.07
Thorium-228 0.76 040 0.23
Thorium-230 3.29 0.99 0.23
Thorium-232 0.68 0.37 0.12
Uranium-235 0.17 0.20 0.30
Uranium-238 2.26 0.46 0.42
HTZ94847 | HTZ94847 | 07/11/06 0 0.5 Actinium-227 0.08 0.19 0.28 0.35
Americium-241 -0.01 0.04 0.06
Cesium 137 0.00 0.02 0.03
Potassium-40 3.09 0.39 0.23
Protactinium-231 -0.19 0.48 0.70
Radium-226 3.01 0.71 0.07
Radium-228 1.68 0.08 0.09
Thorium-228 1.63 0.67 0.14
Thorium-230 2.90 0.97 0.14
Thorium-232 1.72 0.69 0.26
Uranium-235 0.19 0.22 0.37
Uranium-238 1.85 0.54 0.54
HTZ94848 | HTZ94848 | 07/11/06 0 05 Actinium-227 0.25 0.39 0.68 0.31
Americium-241 -0.04 0.10 0.14
Cesium-137 0.36 0.07 0.07
Potassium-40 12.53 1.43 0.62
Protactinlum-231 0.62 1.20 1.85
Radium-226 374 0.96 0.17
Radium-228 0.84 0.14 0.23
Thorium-228 0.36 0.28 0.24
Thorium-230 3.30 1.01 0.13
Thorium-232 0.52 0.33 013
Uranium-235 0.58 0.39 0.78
Uranium-238 3.55 1.30 1.34
HTZ94849 | HTZ94849 | 07/11/06 0 0.5 Actinium-227 -0.05 0.20 0.32 0.35
Americium-241 -0.02 0.05 0.07
Cesium-137 0.18 0.03 0.03
Potassium-40 10.69 0.83 0.22
Protactinium-231 -0.14 0.61 0.90
Radium-226 3.58 0 8K n.08
Radium-228 1.07 0.08 0.1
Thorium-228 1.06 0.51 0.26
Thorium-230 3.17 1.01 0.14
Thorium-232 1.38 0.59 0.14
Uranium-235 0.06 0.26 0.43
Uranium-238 3.82 0.73 0.64
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Sample Sample |Collection] Start End | Thickness Parameter Result® | Error | Detection] Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsP| (ft bgs) |Material (ft) (pCirg)* (pCi/g) Value
HTZ94850 | HTZ94850 | 07/11/06 0 0.5 Actinium-227 0.17 0.24 0.37 0.87
Americium-241 -0.01 0.05 0.07
Cesium-137 0.11 0.03 0.04
Potassium-40 11.75 0.85 0.35
Protactinium-231 0.56 0.69 1.05
Radium-226 6.26 1.44 0.10
Radium-228 1.28 0.08 0.13
Thorium-228 1.45 0.65 0.34
Thorium-230 5.68 162 0.29
Thorium-232 1.12 0.56 0.29
Uranium-235 0.14 0.29 0.49
Uranium-238 4.11 0.58 0.69
HTZ94881 | HTZ94881 | 07/27/06 0 0.5 Actinium-227 9.32 0.80 2.00 55.58
Americium-241 0.49 0.40 0.60
Cesium-137 0.32 0.18 0.18
Potassium-40 6.62 1.83 1.38
Protactinium-231 12.33 34 4.41
Radium-226 4.55 1.30 0.46
Radium-228 2.60 0.35 0.53
Thorium-228 2.60 0.35 0.53
Thorium-230 26040 | 49.44 51.88
Thorium-232 2.60 0.35 0.53
Uranium-235 8.60 1.70 2.48
Uranium-238 179.30 11.08 5.15
HTZ94882 | HTZ94882 | 07/27/06 0 0.5 Actinium-227 -0.02 0.08 0.13 0.49
Americium-241 0.02 0.02 0.03
Cesium-137 0.01 0.01 0.01
Potassium-40 443 0.38 0.13
Protactinium-231 -0.11 0.21 0.35
Radium-226 0.52 0.14 0.03
Radium-228 0.17 0.03 0.04
Thorium-228 1.40 0.64 0.16
Thorium-230 4.38 1.35 0.16
Thorium-232 0.63 0.41 0.29
Uranium-235 0.03 0.10 0.16
Uranium-238 0.60 0.25 0.23
HTZ94883 | HTZ94883 | 07/27/06 0 0.5 Actinium-227 0.07 0.25 0.37 1.30
Americium-241 0.00 0.05 0.07
Cesium-137 0.58 0.05 0.03
Potassium-40 12.56 0.90 0.33
Protactinium-231 0.50 0.66 1.03
Radium-226 449 1.05 0.09
Radium-228 1.08 0.10 0.12
Thorium-228 0.23 0.23 0.15
Thorium-230 7.84 2.08 0.16
Thorium-232 0.34 0.29 0.15
Uranium-235 0.43 0.27 0.44
Uranium-238 6.01 0.86 0.70
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Sample Sample | Collection| Start End | Thickness Parameter Result* | Eror | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCifg) Value
HTZ94911 | HTZ94911 | 08/08/06 0 0.5 Actinium-227 -0.21 0.16 0.24 0.35
Americium-241 -0.02 0.04 0.06
Cesium-137 0.01 0.02 0.02
Potassium-40 25.30 1.20 0.21
Protactinium-231 0.78 0.46 0.73
Radium-226 2.24 0.53 0.06
Radium-228 1.69 0.08 0.08
Thorium-228 2.94 1.00 0.15
Thorium-230 2.89 0.99 0.15
Thorium-232 1.88 0.75 0.15
Uranium-235 0.06 0.20 0.33
Uranium-238 1.72 0.54 0.55
HTZ94912| HTZ94912 | 08/10/06 0 0.5 Actinium-227 0.14 0.14 0.22 0.05
Americium-241 0.02 0.03 0.04
Cesium-137 -0.02 0.01 0.02
Potassium-40 23.19 1.08 0.20
Protactinium-231 0.28 0.39 0.59
Radium-226 1.74 0.42 0.05
Radium-228 1.19 0.06 0.07
Thorium-228 1.43 0.60 0.29
Thorium-230 1.28 0.56 0.33
Thorium-232 0.91 0.46 024
Uranium-235 0.02 0.16 0.27
Uranium-238 1.20 0.44 0.43
HTZ94913 | HTZ94913 | 08/10/06 0 0.5 Actinium-227 0.27 0.26 0.38 0.81
Americium-241 0.01 0.05 0.07
Cesium-137 0.01 0.02 0.04
Potassium-40 10.52 0.81 0.31
Protactinium-231 0.20 0.64 0.97
Radium-226 6.28 1.45 0.09
Radium-228 1.20 0.09 0.12
Thorium-228 1.41 0.56 0.12
Thorium-230 4.84 1.28 0.12
Thorium-232 1.05 0.47 0.12
Uranium-235 0.33 0.29 0.48
Uranium-238 4.37 0.73 0.71
HTZ94914 | HTZ94914 | 08/10/06 0 0.5 Actinium-227 0.05 0.22 0.33 0.71
Americium-241 0.00 0.04 0.06
Cesium-137 0.04 0.02 0.03
Potassium-40 11.02 0.77 0.31
Protactinium-231 0.77 061 0.94
Radium-226 5.63 1.29 0.08
Radium-228 1.17 0.08 0.11
Thorium-228 1.10 0.50 0.28
Thorium-230 4.30 1.21 0.13
Thorium-232 1.45 0.59 0.13
Uranium-235 0.23 0.25 0.42
Uranium-238 468 0.75 0.58
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Sample Sample | Collection| Start End | Thickness Parameter Result* | Eror | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCifg) Value
HTZ94911 | HTZ94911 | 08/08/06 0 0.5 Actinium-227 -0.21 0.16 0.24 0.35
Americium-241 -0.02 0.04 0.06
Cesium-137 0.01 0.02 0.02
Potassium-40 25.30 1.20 0.21
Protactinium-231 0.78 0.46 0.73
Radium-226 2.24 0.53 0.06
Radium-228 1.69 0.08 0.08
Thorium-228 2.94 1.00 0.15
Thorium-230 2.89 0.99 0.15
Thorium-232 1.88 0.75 0.15
Uranium-235 0.06 0.20 0.33
Uranium-238 1.72 0.54 0.55
HTZ94912| HTZ94912 | 08/10/06 0 0.5 Actinium-227 0.14 0.14 0.22 0.05
Americium-241 0.02 0.03 0.04
Cesium-137 -0.02 0.01 0.02
Potassium-40 23.19 1.08 0.20
Protactinium-231 0.28 0.39 0.59
Radium-226 1.74 0.42 0.05
Radium-228 1.19 0.06 0.07
Thorium-228 1.43 0.60 0.29
Thorium-230 1.28 0.56 0.33
Thorium-232 0.91 0.46 024
Uranium-235 0.02 0.16 0.27
Uranium-238 1.20 0.44 0.43
HTZ94913 | HTZ94913 | 08/10/06 0 0.5 Actinium-227 0.27 0.26 0.38 0.81
Americium-241 0.01 0.05 0.07
Cesium-137 0.01 0.02 0.04
Potassium-40 10.52 0.81 0.31
Protactinium-231 0.20 0.64 0.97
Radium-226 6.28 1.45 0.09
Radium-228 1.20 0.09 0.12
Thorium-228 1.41 0.56 0.12
Thorium-230 4.84 1.28 0.12
Thorium-232 1.05 0.47 0.12
Uranium-235 0.33 0.29 0.48
Uranium-238 4.37 0.73 0.71
HTZ94914 | HTZ94914 | 08/10/06 0 0.5 Actinium-227 0.05 0.22 0.33 0.71
Americium-241 0.00 0.04 0.06
Cesium-137 0.04 0.02 0.03
Potassium-40 11.02 0.77 0.31
Protactinium-231 0.77 061 0.94
Radium-226 5.63 1.29 0.08
Radium-228 1.17 0.08 0.11
Thorium-228 1.10 0.50 0.28
Thorium-230 4.30 1.21 0.13
Thorium-232 1.45 0.59 0.13
Uranium-235 0.23 0.25 0.42
Uranium-238 468 0.75 0.58
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Sample Sample | Collection| Start End | Thickness Parameter Result® | Error | Detection| Sum of®
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCilg) Value
SLD101198| SLD101199 | 04/03/07 0.5 1.0 Actinium-227 0.32 0.24 0.39 0.36
Americium-241 0.01 0.05 0.07
Cesium-137 0.02 0.02 0.03
Potassium-40 12.01 0.84 0.36
Protactinium-231 0.26 0.69 1.04
Radium-226 6.79 1.57 0.10
Radium-228 1.36 0.09 0.13
Thorium-228 1.68 0.66 0.32
Thorium-230 5.68 1.50 0.13
Thorium-232 1.72 0.66 0.13
Uranium-235 0.39 0.42 0.51
Uranium-238 4.12 0.78 0.66
SLD101200 | 04/03/07 3 35 Actinium-227 0.33 0.29 0.29 0.06
Americium-241 0.02 0.04 0.06
Cesium-137 0.00 0.02 0.03
Potassium-40 10.94 0.80 0.26
Protactinium-231 0.41 0.56 0.86
Radium-226 322 0.77 0.08
Radium-228 0.91 0.08 0.10
Thorium-228 1.37 0.59 0.14
Thorium-230 2.54 0.87 0.14
Thorium-232 0.85 0.45 0.26
Uranium-235 0.33 0.21 0.37
Uranium-238 2.37 0.59 0.54
SLD101201 | 04/03/07 4.7 5.2 Actinium-227 0.27 063 0.92 0.24
Americium-241 -0.09 0.13 0.18
Cesium-137 -0.03 0.05 0.08
Potassium-40 11.17 1.69 0.87
Protactinium-231 -0.05 1.57 2.30
Radium-226 4.98 1.28 0.24
Radium-228 1.24 0.23 0.28
Thorium-228 1.16 0.54 0.14
Thorium-230 4.05 1.22 0.27
_1119rium-232 0.95 0.48 0.14
Uranium-235 0.63 0.64 1.1
Uranium-238 5.29 2.03 1.61
SLD101202| SLD101202 | 04/03/07 0 0.5 Actinium-227 0.15 0.58 0.82 1.41
Americium-241 0.08 0.12 0.19
Cesium-137 0.40 0.08 0.10
Potassium-40 6.29 1.26 0.83
Protactinium-231 3.07 164 2.66
Radium-226 6.24 1.54 0.23
Radium-228 4.06 0.25 0.28
Thorium-228 3.97 1.23 0.28
Thorium-230 5.31 1.51 0.28
Thorium-232 4.30 1.30 0.28
Uranium-235 -0.11 0.66 1.08
Uranium-238 5.39 2.07 1.77
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Sample Sample |Collection| Start End | Thickness Parameter Result® | Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgs@| (ftbgs) |Material (ft) (pCirg)* (pCifg) | Value
SLD101202| SLD101203 | 04/03/07 0.5 1.0 Actinium-227 0.08 0.51 0.82 0.20
Americium-241 -0.05 0.12 0.17
Cesium-137 0.09 0.08 0.08
Potassium-40 10.85 1.69 0.74
Protactinium-231 -1.25 1.45 2.30
Radium-226 4.66 1.20 0.23
Radium-228 1.29 0.19 0.31
Thorium-228 1.84 0.76 0.35
Thorium-230 3.80 1.22 0.16
Thorium-232 1.58 0.69 0.16
Uranium-235 -0.02 0.62 1.03
Uranium-238 3.51 1.60 1.67
SLD101204 | 04/03/07 3 3.5 Actinium-227 0.13 0.21 0.30 0.14
Americium-241 0.05 0.04 0.06
Cesium-137 -0.02 0.02 0.03
Potassium-40 13.74 0.86 0.27
Protactinium-231 048 0.54 0.83
Radium-226 3.20 0.76 0.08
Radium-228 1.20 0.08 0.10
Thorium-228 1.22 0.53 0.13
Thorium-230 3.56 1.06 0.13
Thorium-232 1.31 0.55 0.13
Uranium-235 0.31 0.28 0.38
Uranium-238 2.14 0.53 0.54
SLD101205 | 04/03/07| 45 5.0 Actinium-227 -0.02 0.62 0.98 0.03
Americium-241 0.13 0.14 0.23
Cesium-137 -0.01 0.07 0.12
Potassium-40 6.66 1.79 1.15
Protactinium-231 -0.70 1.89 3.07
Radium-226 1.38 0.48 0.30
Radium-228 0.65 047 0.67
Thorium-228 0.40 0.39 0.42
Thorium-230 1.18 0.69 0.23
Thorium-232 0.76 0.53 0.23
Uranium-235 0.11 0.75 1.25
Uranium-238 2.91 1.81 1.81
SLD101206| SLD101206 | 04/04/07 0 0.5 Actinium-227 -0.11 0.35 0.47 0.09
Americium-241 0.05 0.07 0.10
Cesium-137 0.05 0.04 0.05
Potassium-40 9.42 1.03 0.48
Protactinium-231 -0.05 0.95 1.40
Radium-226 2.64 0.68 0.13
Radium-228 0.47 0.1 0.15
Thorium-228 0.69 0.39 0.24
Thorium-230 2.31 0.79 0.13
Thorium-232 047 0.31 0.13
Uranium-235 0.28 0.35 0.64
Uranium-238 2.37 0.97 1.01
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Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCirg) Value
SLD101206] SLD101207 | 04/04/07 1 1.5 Actinium-227 -0.11 0.12 0.17 0.00
Americium-241 -0.01 0.02 0.03
Cesium-137 0.01 0.01 0.02
Potassium-40 5.99 0.46 0.14
Protactinium-231 0.25 0.33 0.51
Radium-226 1.38 0.34 0.05
Radium-228 0.32 0.04 0.06
Thorium-228 0.89 0.46 0.14
Thorium-230 1.20 0.55 0.14
Thorium-232 0.42 0.31 0.14
Uranium-235 0.11 0.15 0.23
Uranium-238 1.1 0.26 0.32
SLD101208 | 04/04/07 3 35 Actinium-227 -0.15 0.14 0.21 0.00
Americium-241 0.02 0.03 0.04
Cesium-137 n.08 0.05 0.02
Potassium-40 16.87 0.88 0.22
Protactinium-231 0.32 0.44 0.67
Radium-226 1.56 0.39 0.05
Radium-228 0.80 0.06 0.08
Thorium-228 0.98 0.48 0.13
Thorium-230 1.66 0.65 0.13
Thorium-232 1.01 0.49 0.25
Uranium-235 0.08 0.17 0.29
Uranium-238 1.02 0.44 0.42
SLD101209 | 04/04/07 5 55 Actinium-227 0.06 0.52 0.73 0.02
Americium-241 0.05 0.10 0.15
Cesium-137 -0.04 0.04 0.07
Potassium-40 17.81 1.80 0.68
Protactinium-231 0.05 1.32 2.21
Radium-226 2.27 0.65 0.21
Radium-228 0.99 0.17 0.26
Thorium-228 1.22 0.54 0.13
Thorium-230 1.90 0.71 0.13
Thorium-232 1.01 0.49 0.24
Uranium-235 0.41 0.52 0.90
Uranium-238 2.39 1.51 1.35
SLD101210] SLD101210 | 04/04/07 0 0.5 Actinium-227 0.07 0.41 0.65 0.02
Americium-241 0.13 0.17 0.28
Cesium-137 0.14 0.05 0.07
Potassium-40 9.96 1.44 0.49
Protactinium-231 -0.58 1.07 1.72
Radium-226 2.46 0.69 0.15
Radium-228 0.64 0.14 0.20
Thorium-228 0.79 0.45 0.33
Thorium-230 1.47 0.63 0.15
Thorium-232 0.76 0.43 0.15
Uranium-235 0.53 0.48 0.84
Uranium-238 2.48 2.32 2.37
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Sample Sample |Collection] Start End | Thickness Parameter Result? Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCi/g)* (pCifg) | Value
SLD101210] SLD101211 | 04/04/07 1.5 2.0 Actinium-227 -0.18 0.20 0.30 0.01
Americium-241 0.01 0.08 0.12
Cesium-137 -0.01 0.02 0.03
Potassium-40 11.10 0.93 0.29
Protactinium-231 0.01 0.56 0.83
Radium-226 1.67 0.44 0.07
Radium-228 0.52 0.07 0.11
Thorium-228 0.76 0.44 0.28
Thorium-230 1.66 0.69 0.15
Thorium-232 0.75 0.44 0.33
Uranium-235 0.00 0.24 0.40
Uranium-238 1.86 1.13 0.97
SLD101212 | 04/04/07 3 35 Actinium-227 -0.20 0.23 0.34 0.08
Americium-241 0.11 0.09 0.15
Cesium-137 0.00 0.02 0.03
Potassium-40 13.99 1.13 0.29
Protactinlum-231 0.09 0.68 1.02
Radium-226 2.09 0.54 0.09
Radium-228 0.92 0.09 0.13
Thorium-228 1.26 0.61 0.40
Thorium-230 2.81 1.00 0.35
[ Thorium-232 142 | 065 | U1
Uranium-235 0.32 0.29 0.49
Uranium-238 1.33 1.13 1.25
SLD101213 | 04/04/07 5.5 6.0 Actinium-227 -0.06 0.24 0.37 0.01
Americium-241 0.01 0.10 0.16
Cesium-137 -0.01 0.02 0.04
Potassium-40 14.60 1.29 0.37
Protactinium-231 0.27 0.66 1.02
Radium-226 1.64 0.44 0.10
Radium-228 1.08 0.10 0.12
Thorium-228 1.45 0.60 0.25
Thorium-230 1.27 0.55 0.13
Thorium-232 1.27 0.55 0.13
Uranium-235 -0.22 0.30 0.47
Uranium-238 0.89 0.86 1.52
SLD101214| SLD101214 | 04/04/07 0 0.5 Actinium-227 -0.05 0.15 0.23 0.00
Americium-241 0.01 0.06 0.09
Cesium-137 0.09 0.02 0.02
Potassium-40 5.82 0.58 0.14
Protactinium-231 -0.04 0.45 0.66
Radium-226 1.52 0.39 0.06
Radium-228 0.42 0.06 0.08
Thorium-228 0.63 0.37 0.13
Thorium-230 1.70 0.66 0.33
Thorium-232 0.43 0.30 0.13
Uranium-235 -0.02 0.21 0.34
Uranium-238 1.19 0.72 0.83
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Sample Sample | Collection| Start End | Thickness Parameter Result® | Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy?| (ftbgs) |Material (ft) (pCifg)* (pCilg) | Value
SLD101214| SLD101215 | 04/04/07 0.5 1.0 Actinium-227 0.03 0.16 0.23 0.00

Americium-241 -0.04 0.05 0.08

Cesium-137 0.05 0.02 0.03

Potassium-40 4.65 0.57 0.18

Protactinium-231 0.18 0.39 0.68

Radium-226 1.19 0.32 0.06

Radium-228 0.23 0.05 0.07

Thorium-228 0.19 0.19 0.13

Thorium-230 0.89 0.44 0.13

Thorium-232 0.42 0.29 0.13

Uranium-235 0.01 0.19 0.32

Uranium-238 0.57 0.50 0.89
SLD101216 | 04/04/07 34 3.9 Actinium-227 -0.10 0.12 0.17 0.00

Americium-241 0.04 0.04 0.06

Cesium-137 -0.01 0.01 0.01

Potassium-40 1.83 0.35 0.17

Protactinium-231 0.08 0.28 0.49

Radium-226 0.67 0.19 0.05

Radium-228 0.11 0.03 0.05

Thorium-228 0.1 0.16 0.27

Thorium-230 0.58 0.35 0.23

Thorium-232 0.14 0.16 0.12

Uranium-235 -0.02 0.15 0.25

Uranium-238 0.96 0.41 0.57
SLD101217 | 04/04/07 55 6.0 Actinium-227 -0.10 0.22 0.34 0.00

Americium-241 0.07 0.08 0.13

Cesium-137 -0.02 0.02 0.03

Potassium-40 13.19 1.08 0.36

Protactinium-231 0.60 0.52 0.91

Radium-226 1.68 0.44 0.09

Radium-228 0.85 0.09 0.11

Thorium-228 1.09 0.55 0.29

Thorium-230 1.50 0.67 0.29

Thorium-232 1.05 0.54 0.16

Uranium-235 0.39 043 0.46

Uranium-238 1.11 1.15 113
SLD101218} SLD101218 | 04/04/07 0 0.5 Actinium-227 0.06 0.21 0.34 0.01

Americium-241 0.02 0.07 0.11

Cesium-137 0.46 0.06 0.03

Potassium-40 4.81 0.68 0.27

Protactinium-231 0.08 0.56 0.85

Radium-226 1.64 0.44 0.08

Radium-228 0.32 0.07 0.09

Thorium-228 0.37 0.30 0.35

Thorium-230 1.68 0.68 0.31

Thorium-232 0.10 0.15 0.14

Uranium-235 0.14 0.25 0.42

Uranium-238 1.85 0.89 0.98
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Sample Sample |Collection] Start End | Thickness Parameter Result® Error | Detection| Sum of*®
Location | !dentification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bas) |Material (ft) (pCifg)* (pCifg) | Value
HTZ94915| HTZ94915 | 08/10/06 0 0.5 Actinium-227 -0.02 0.15 0.20 0.00
Americium-241 0.01 0.03 0.04
Cesium-137 0.02 0.01 0.02
Potassium-40 10.97 0.69 0.19
Protactinium-231 0.17 0.37 0.57
Radium-226 1.60 0.39 0.06
Radium-228 0.72 0.06 0.07
Thorium-228 1.40 0.64 0.30
Thorium-230 1.59 0.69 0.16
Thorium-232 1.04 0.54 0.30
Uranium-235 -0.02 0.19 0.28
Uranium-238 1.30 0.47 0.41
HTZ94916 | HTZ94916 | 08/10/06 0 0.5 Actinium-227 -0.03 0.25 0.27 0.36
Americium-241 0.00 0.03 0.05
Cesium-137 0.34 0.03 0.02
Potassium-40 10.37 0.70 0.23
Protactinium-231 0.35 0.53 0.80
Radium-226 3.37 0.79 0.07
Radium-228 0.82 0.07 0.09
Thorium-228 0.83 0.41 0.26
Thorium-230 3.55 1.02 0.12
Thorium-232 0.85 0.41 0.12
Uranium-235 0.38 0.19 0.34
Uranium-238 3.52 0.65 0.49
HTZ94917 | HTZ94917 | 08/10/06 0 0.5 Actinium-227 -0.02 0.17 0.26 0.00
Americium-241 0.01 0.03 0.05
Cesium-137 0.02 0.02 0.03
Potassium-40 13.81 0.92 0.21
Protactinium-231 0.23 0.40 0.69
Radium-226 1.46 0.37 0.06
Radium-228 0.78 0.07 0.10
Thorium-228 0.89 0.47 0.14
Thorium-230 1.78 0.70 0.14
Thorium-232 0.99 0.50 0.14
Uranium-235 0.03 0.19 0.32
Uranium-238 1.32 0.56 0.49
SLD101198| SLD101198 | 04/03/07 0 0.5 Actinium-227 -0.26 0.58 0.78 0.70
Americium-241 0.08 0.11 0.18
Cesium-137 0.20 0.09 0.08
Potassium-40 12.30 1.70 0.85
Protactinium-231 -0.77 1.46 2.37
Radium-226 5.50 1.39 0.20
Radium-228 127 0.21 0.29
Thorium-228 1.15 0.54 0.37
Thorium-230 3.53 1.08 0.25
Thorium-232 1.05 0.50 0.14
Uranium-235 017 0.61 1.01
Uranium-238 5.99 2.00 1.64
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Sample Sample Collection] Start End Thickness Parameter Result? Error | Detection] Sum of 3
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgsP| (ft bgs) |Material (ft) (pCi/g)* (pCilg) Value
SLD101218] SLD101219 | 04/04/07 1.5 2.0 Actinium-227 0.15 0.17 0.29 0.00

Americium-241 0.00 0.07 0.11

Cesium-137 0.00 0.02 0.02

Potassium-40 3.23 0.53 0.21

Protactinium-231 -0.05 0.53 0.78

Radium-226 1.27 0.35 0.08

Radium-228 0.41 0.06 0.08

Thorium-228 0.20 0.20 0.22

Thorium-230 0.77 0.39 0.22

Thorium-232 0.43 0.28 0.12

Uranium-235 0.1 0.23 0.39

Uranium-238 0.93 0.78 0.94
SLD101220] SLD101220 | 04/04/07 0 0.5 Actinium-227 -0.07 0.20 0.31 0.00

Americium-241 0.03 0.07 0.12

Cesium-137 0.09 0.03 0.03

Potassium-40 5.90 0.71 0.30

Protactinium-231 0.58 0.57 0.93

Radium-226 1.62 0.43 0.08

Radium-228 0.56 0.07 0.09

Thorium-228 0.66 0.38 0.24

Thorium-230 1.25 0.54 0.13

Thorium-232 0.77 0.41 0.13

Uranium-235 0.09 0.26 0.43

Uranium-238 1.55 1.05 1.03
SLD101221 | 04/04/07 14 1.9 Actinium-227 0.00 0.12 0.19 0.12

Americium-241 0.01 0.03 0.05

Cesium-137 0.00 0.01 0.02

Potassium-40 8.72 0.71 0.15

Protactinium-231 0.08 0.37 0.54

Radium-226 1.07 0.29 0.05

Radium-228 0.46 0.04 0.06

Thorium-228 1.66 0.71 0.35

Thorium-230 3.78 1.21 0.29

Thorium-232 1.05 0.54 0.16

Uranium-235 0.01 0.16 0.26

Uranium-238 1.21 0.39 0.42
SLD101222 | 04/04/07 3 35 Actinium-227 -0.10 0.38 0.60 0.22

Americium-241 0.05 0.09 0.13

Cesium-137 -0.01 0.04 0.05

Potassium-40 12.03 1.25 0.64

Protactinium-231 -0.12 1.21 1.70

Radium-226 4.05 1.03 0.15

Radium-228 1.13 0.13 0.21

Thorium-228 1.47 0.69 0.32

Thorium-230 3.59 1.22 0.32

Thorium-232 1.74 0.76 0.17

Uranium-235 0.40 0.51 0.80

Uranium-238 4.58 1.57 1.26
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Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgs¥| (ft bgs) |Material (ft) (pCilg)* (pCilg) Value
SLD101258] SL.D101259 | 04/09/07 1.4 1.9 Actinium-227 0.07 0.09 0.13 0.00

Americium-241 0.03 0.02 0.03

Cesium-137 0.00 0.01 0.01

Potassium-40 2.10 0.27 0.11

Protactinium-231 0.08 0.23 0.38

Radium-226 0.84 0.22 0.03

Radium-228 0.11 0.02 0.04

Thorium-228 0.00 0.00 0.14

Thorium-230 0.48 0.33 0.14

Thorium-232 0.16 0.19 0.14

Uranium-235 0.05 0.1 0.18

Uranium-238 0.72 0.28 0.27
SLD101260| SLD101260 | 04/09/07 0 0.5 Actinium-227 0.19 0.33 0.56 0.00

Americium-241 -0.04 0.08 0.1

Cesium-137 0.27 0.08 0.05

Potassium-40 8.81 1.08 0.25

Protactinium-231 -0.81 1.03 1.30

Radium-226 2.42 0.65 0.14

Radium-228 0.69 0.12 0.17

Thorium-228 0.72 0.39 0.13

Thorium-230 1.92 0.70 0.13

Thorium-232 0.62 0.36 0.13

Uranium-235 0.20 0.40 0.68

Uranium-238 1.66 1.16 1.10
SLD101261 | 04/09/07 1.5 20 Actinium-227 0.28 0.53 0.65 0.22

Americium-241 -0.01 0.10 0.14

Cesium-137 -0.05 0.04 0.06

Potassium-40 11.62 1.40 0.64

Protactinium-231 0.81 1.26 1.91

Radium-226 4.92 1.22 0.17

Radium-228 1.19 0.16 0.23

Thorium-228 1.17 0.52 0.13

Thorium-230 2.94 0.93 0.24

Thorium-232 1.22 0.53 0.13

Uranium-235 -0.02 0.53 0.87

Uranium-238 4.29 1.61 1.38
SLD101262 | 04/09/07 3 3.5 Actinium-227 -0.11 0.20 0.32 0.11

Americium-241 0.06 0.05 0.07

Cesium-137 0.00 0.02 0.02

Potassium-40 10.24 0.83 0.28

Protactinium-231 0.56 0.58 0.87

Radium-226 3.90 0.96 0.08

Radium-228 0.98 0.08 0.09

Thorium-228 1.07 0.50 0.29

Thorium-230 3.14 0.98 0.24

Thorium-232 0.93 0.46 0.29

Uranium-235 0.15 0.25 0.43

Uranium-238 2.62 0.68 0.68
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Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgs¥| (ft bgs) |Material (ft) (pCilg)* (pCilg) Value
SLD101258] SL.D101259 | 04/09/07 1.4 1.9 Actinium-227 0.07 0.09 0.13 0.00

Americium-241 0.03 0.02 0.03

Cesium-137 0.00 0.01 0.01

Potassium-40 2.10 0.27 0.11

Protactinium-231 0.08 0.23 0.38

Radium-226 0.84 0.22 0.03

Radium-228 0.11 0.02 0.04

Thorium-228 0.00 0.00 0.14

Thorium-230 0.48 0.33 0.14

Thorium-232 0.16 0.19 0.14

Uranium-235 0.05 0.1 0.18

Uranium-238 0.72 0.28 0.27
SLD101260| SLD101260 | 04/09/07 0 0.5 Actinium-227 0.19 0.33 0.56 0.00

Americium-241 -0.04 0.08 0.1

Cesium-137 0.27 0.08 0.05

Potassium-40 8.81 1.08 0.25

Protactinium-231 -0.81 1.03 1.30

Radium-226 2.42 0.65 0.14

Radium-228 0.69 0.12 0.17

Thorium-228 0.72 0.39 0.13

Thorium-230 1.92 0.70 0.13

Thorium-232 0.62 0.36 0.13

Uranium-235 0.20 0.40 0.68

Uranium-238 1.66 1.16 1.10
SLD101261 | 04/09/07 1.5 20 Actinium-227 0.28 0.53 0.65 0.22

Americium-241 -0.01 0.10 0.14

Cesium-137 -0.05 0.04 0.06

Potassium-40 11.62 1.40 0.64

Protactinium-231 0.81 1.26 1.91

Radium-226 4.92 1.22 0.17

Radium-228 1.19 0.16 0.23

Thorium-228 1.17 0.52 0.13

Thorium-230 2.94 0.93 0.24

Thorium-232 1.22 0.53 0.13

Uranium-235 -0.02 0.53 0.87

Uranium-238 4.29 1.61 1.38
SLD101262 | 04/09/07 3 3.5 Actinium-227 -0.11 0.20 0.32 0.11

Americium-241 0.06 0.05 0.07

Cesium-137 0.00 0.02 0.02

Potassium-40 10.24 0.83 0.28

Protactinium-231 0.56 0.58 0.87

Radium-226 3.90 0.96 0.08

Radium-228 0.98 0.08 0.09

Thorium-228 1.07 0.50 0.29

Thorium-230 3.14 0.98 0.24

Thorium-232 0.93 0.46 0.29

Uranium-235 0.15 0.25 0.43

Uranium-238 2.62 0.68 0.68
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Sample Sample |Collection| Start End | Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCilg)* (pCilg) Value
SLD101260] SLD101263 | 04/09/07 5.5 6.0 Actinium-227 -0.33 0.31 0.44 0.03

Americium-241 -0.02 0.08 0.1

Cesium-137 -0.02 0.03 0.05

Potassium-40 9.01 1.13 0.18

Protactinium-231 0.28 0.94 1.55

Radium-226 1.82 0.52 0.13

Radium-228 0.67 0.13 0.19

Thorium-228 0.68 0.36 0.12

Thorium-230 1.33 0.53 0.12

Thorium-232 0.51 0.31 0.12

Uranium-235 -0.03 0.39 0.64

Uranium-238 2.97 1.34 1.02
SLD101264] SLD101264 | 04/09/07 0 0.5 Actinium-227 0.13 0.12 0.20 0.00

Americium-241 0.02 0.03 0.04

Cesium-137 0.04 0.02 0.02

Potassium-40 6.25 0.51 0.15

Protactinium-231 0.10 0.34 0.55

Radium-226 2.10 0.52 0.05

Radium-228 0.54 0.04 0.06

Thorium-228 0.37 0.31 0.34

Thorium-230 1.83 0.75 0.16

Thorium-232 0.91 0.49 0.16

Uranium-235 0.05 0.16 0.27

Uranium-238 1.64 0.39 0.43
SLD101265 | 04/09/07 1 15 Actinium-227 -0.18 0.19 0.26 0.02

Americium-241 0.02 0.04 0.06

Cesium-137 0.07 0.02 0.02

Potassium-40 9.62 0.79 0.20

Protactinium-231 -0.01 0.50 0.71

Radium-226 2.87 0.72 0.07

Radium-228 0.80 0.07 0.08

Thorium-228 0.68 0.37 0.12

Thorium-230 1.93 0.69 0.23

Thorium-232 0.27 0.23 0.12

Uranium-235 0.24 0.22 0.37

Uranium-238 217 0.67 0.59
SLD101266| SLD101266 | 04/10/07 0 0.5 Actinium-227 0.10 0.10 0.15 0.01

Americium-241 -0.01 0.02 0.03

Cesium-137 0.04 0.01 0.01

Potassium-40 4.19 0.37 0.13

Protactinium-231 0.21 0.28 0.42

Radium-226 1.72 0.42 0.04

Radium-228 0.28 0.03 0.04

Thorium-228 0.49 0.33 0.13

Thorium-230 1.77 0.68 0.25

Thorium-232 0.44 0.31 0.13

Uranium-235 0.15 0.13 0.20

Uranium-238 1.73 0.44 0.30
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Sample Sample |Collection| Start End Thickness Parameter Result® Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCi/g) Value
SLD101266| SLD101267 | 04/10/07 0 0.5 Actinium-227 0.00 0.15 0.24 0.01

Americium-241 -0.03 0.04 0.05

Cesium-137 0.01 0.01 0.02

Potassium-40 9.1 0.74 0.17

Protactinium-231 0.33 0.46 0.68

Radium-226 2.49 0.62 0.06

Radium-228 0.71 0.06 0.08

Thorium-228 1.27 0.52 0.12

Thorium-230 2.00 0.70 0.22

Thorium-232 0.65 0.36 0.12

Uranium-235 0.02 0.20 0.33

Uranium-238 1.49 0.55 0.56
SLD101268| SLD101268 | 04/11/07 0 0.5 Actinium-227 0.01 0.47 0.75 0.27

Americium-241 0.10 0.20 0.31

Cesium-137 0.25 0.08 0.08

Potassium-40 10.78 1.65 0.81

Protactinium-231 0.20 1.35 2.03

Radium-226 3.80 1.01 0.20

Radium-228 0.91 0.16 0.34

Thorium-228 1.05 0.49 0.13

Thorium-230 3.06 0.97 0.13

I horiim-232 1.04 0.49 0.24

Uranium-235 0.72 0.60 1.04

Uranium-238 3.91 2.36 2.64
SI1.N101269 | 04/11/07 1 1.5 Actinium-227 -0.30 0.52 0.79 0.24

Americium-241 -0.06 0.24 0.36

Cesium-137 -0.01 0.06 0.09

Potassium-40 11.29 1.66 0.89

Protactinium-231 -0.92 1.45 2.33

Radium-226 4.60 1.22 0.21

Radium-228 1.23 0.22 0.24

Thorium-228 1.55 0.68 0.29

Thorium-230 3.24 1.09 0.16

Thorium-232 0.56 0.38 0.29

Uranium-235 -0.02 0.64 1.04

Uranium-238 6.21 264 2.92
SLD101270 | 04/11/07 2 2.5 Actinium-227 0.17 0.28 0.46 0.11

Americium-241 0.11 0.10 0.17

Cesium-137 0.08 0.03 0.04

Potassium-40 9.02 0.91 0.32

Protactinium-231 0.61 0.77 1.22

Radium-226 3.05 0.78 0.11

Radium-228 0.91 0.10 0.15

Thorium-228 1.16 0.52 0.24

Thorium-230 3.09 0.96 0.13

Thorium-232 1.54 0.61 0.13

Uranium-235 0.14 0.40 0.60

Uranium-238 1.32 1.12 1.46
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Sample Sample |Collection| Start End | Thickness Parameter Result* | Error | Detection| Sum of
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) |Material (ft) (pCilg)* (pCi/g) Value
SLD101268] SLD101271 | 04/11/07 5.5 6.0 Actinium-227 -0.21 0.49 0.75 0.24

Americium-241 0.10 0.22 0.34

Cesium-137 -0.01 0.06 0.09

Potassium-40 11.02 1.78 0.66

Protactinium-231 1.20 1.53 247

Radium-226 4.20 1.1 0.23

Radium-228 1.36 0.21 0.32

Thorium-228 1.10 0.49 0.12

Thorium-230 3.39 1.00 0.22

Thorium-232 1.81 066 0.12

Uranium-235 -0.12 0.65 1.05

Uranium-238 6.33 3.55 2.89
SLD101272] SLD101272 | 04/11/07 0 0.5 Actinium-227 -0.09 0.1 0.17 0.00

Americium-241 0.01 0.02 0.04

Cesium-137 0.13 0.02 nn2

Potassium-40 4.61 0.42 0.17

Protactinium-231 0.02 0.32 0.47

Radium-226 1.23 0.31 0.05

Radium-228 0.34 0.04 0.06

Thorium-228 0.52 0.32 0.12

Thorium-230 0.94 0.44 0.22

Thorium-232 0.35 0.25 0.12

Uranium-235 0.11 0.14 0.23

Uranium-238 1.056 0.34 0.34
SLD101273 | 04/11/07 1 1.5 Actinium-227 0.12 0.67 1.08 0.32

Americium-241 -0.04 0.13 0.19

Cesium-137 -0.03 0.07 0.10

Potassium-40 10.62 1.72 0.80

Protactinium-231 -2.00 2.07 2.78

Radium-226 6.07 1.57 0.30

Radium-228 1.27 0.23 0.35

Thorium-228 1.58 0.67 0.32

Thorium-230 4.18 1.26 0.15

Thorium-232 1.29 0.58 0.15

Uranium-235 -0.35 0.86 1.21

Uranium-238 5.60 2.20 1.92
SLD101292 | 04/11/07 2 25 Actinium-227 0.22 0.33 0.48 0.52

Americium-241 0.05 0.06 0.10

Cesium-137 -0.03 0.03 0.04

Potassium-40 11.44 0.96 0.45

Protactinium-231 0.22 0.89 1.33

Radium-226 8.88 2.07 0.12

Radium-228 1.01 0.10 0.16

Thorium-228 1.30 0.59 0.26

Thorium-230 5.88 1.61 0.14

Thorium-232 1.36 0.60 0.14

Uranium-235 0.41 0.39 0.64

Uranium-238 6.40 1.12 0.93
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Sample Sample | Collection] Start End | Thickness Parameter Result®* | Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) |Material (ft) : (pCi/g)* (pCifg) | Value
SLD101272| SLD101293 | 04/11/07 4 4.5 Actinium-227 -0.01 0.21 0.33 0.04

Americium-241 0.02 0.04 0.07

Cesium-137 -0.01 0.02 0.03

Potassium-40 14.58 1.01 0.27

Protactinium-231 -0.04 0.56 0.83

Radium-226 3.01 0.73 0.08

Radium-228 0.97 0.08 0.10

Thorium-228 1.31 0.56 0.13

Thorium-230 2.04 0.74 0.13

Thorium-232 0.92 0.46 0.13

Uranium-235 0.42 0.32 0.41

Uranium-238 2.64 0.80 0.61
SLD101274] SLD101274 | 04/10/07 0 0.5 Actinium-227 0.13 0.19 0.32 0.02

Americium-241 0.03 0.07 0.11

Cesium-137 0.00 0.02 0.03

Potassium-40 3.78 0.50 0.28

Protactinium-231 0.49 049 0.79

Radium-226 2.02 0.52 0.07

Radium-228 0.63 0.06 0.09

Thorium-228 0.78 043 0.14

Thorium-230 1.34 0.59 0.26

Thorium-232 0.78 0.43 0.14

Uranium-235 -0.11 0.25 0.40

Uranium-238 2.40 0.90 0.95
SLD101275 | 04/10/07 0.5 1.0 Actinium-227 -0.03 0.29 0.46 0.00

Americium-241 0.04 0.10 0.17

Cesium-137 -0.01 0.03 0.05

Potassium-40 2.89 0.70 0.52

Protactinium-231 0.00 0.79 1.33

Radium-226 2.42 0.64 0.12

Radium-228 0.48 0.10 0.16

Thorium-228 0.54 0.34 0.28

Thorium-230 1.94 0.71 0.13

Thorium-232 0.52 0.33 0.13

Uranium-235 -0.09 0.39 0.63

Uranium-238 0.70 0.94 1.66
SLD101276 | 04/10/07 2 25 Actinium-227 -0.05 0.16 0.25 0.00

Americium-241 -0.01 0.06 0.10

Cesium-137 0.01 0.02 0.03

Potassium-40 9.25 0.81 0.16

Protactinium-231 0.23 049 0.76

Radium-226 1.24 0.33 0.06

Radium-228 0.39 0.06 0.09

Thorium-228 0.45 0.33 0.15

Thorium-230 1.34 0.61 0.15

Thorium-232 0.33 0.28 0.15

Uranium-235 0.06 0.21 0.35

Uranium-238 1.37 0.88 0.83
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Sample Sample Collection| Start End ]Thickness Parameter Result® Error | Detection] Sum of®
Location { Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCilg) Value
SLD101274| SLD101277 | 04/10/07 5 55 Actinium-227 0.17 0.22 0.36 0.02
Americium-241 0.07 0.09 0.14
Cesium-137 -0.02 0.02 0.04
Potassium-40 16.32 1.21 0.28
Protactinium-231 0.72 0.62 1.01
Radium-226 1.64 0.44 0.09
Radium-228 0.99 0.09 0.11
Thorium-228 1.67 0.67 0.30
Thorium-230 1.64 0.65 0.25
Thorium-232 1.42 0.60 0.30
Uranium-235 0.21 0.28 0.46
Uranium-238 0.86 0.93 1.27
SLD101278| SLD101278 | 04/10/07 0 0.5 Actinium-227 -0.16 0.56 0.87 1.08
Americium-241 0.02 0.25 0.39
Cesium-137 0.02 0.07 0.10
Potassium-40 12.31 1.62 0.69
Protactinium-231 -0.22 1.70 2.49
Radium-226 7.00 1.77 0.23
Radium-228 1.62 0.22 0.30
Thorium-228 0.97 0.51 0.15
Thorium-230 6.37 1.77 0.29
Thorium-232 1.31 061 0.15
Uranium-235 -0.04 0.73 1.19
Uranium-238 4.64 367 3.42
SLD101279 | 04/10/07 1 1.5 Actinium-227 -0.07 0.29 0.45 0.17
Americium-241 0.03 0.11 0.17
Cesium-137 0.01 0.02 0.04
Potassium-40 8.87 1.00 0.40
Protactinium-231 0.08 0.84 1.26
Radium-226 3.79 0.95 0.11
Radium-228 1.06 0.10 0.13
Thorium-228 1.48 0.60 0.13
Thorium-230 3.24 1.00 0.24
Thorium-232 1.96 0.72 0.13
Uranium-235 0.22 0.38 0.63
Uranium-238 2.66 1.34 1.46
SLD101280 | 04/10/07 35 4.0 Actinium-227 0.05 0.50 0.79 0.09
Americium-241 0.10 0.20 0.34
Cesium-137 -0.03 0.05 0.08
Potassium-40 14.31 1.97 0.83
Protactinium-231 0.36 1.40 2.40
Radium-226 3.89 1.05 0.21
Radium-228 1.22 0.21 0.26
Thorium-228 1.10 0.50 0.13
Thorium-230 2.86 0.92 0.24
Thorium-232 1.20 0.53 0.13
Uranium-235 -0.09 0.61 0.98
Uranium-238 1.53 1.84 3.25
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Sample Sample |Collection] Start End | Thickness Parameter Result? Error | Detection| Sum of5
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCifg) | Value
SLD101278| SLD101281 | 04/10/07 54 5.9 Actinium-227 0.47 0.31 0.41 0.01
Americium-241 0.06 0.09 0.15
Cesium-137 -0.02 0.03 0.03
Potassium-40 13.61 1.15 0.29
Protactinium-231 0.23 0.67 1.03
Radium-226 1.85 0.49 0.10
Radium-228 0.84 0.09 0.12
Thorium-228 1.20 0.56 0.32
Thorium-230 1.87 0.73 0.14
Thorium-232 1.01 0.51 0.14
Uranium-235 0.19 0.30 0.51
Uranium-238 2.03 1.35 1.24
SLD101282| SLD101282 | 04/10/07 0 0.5 Actinium-227 -0.06 0.38 0.59 0.01
Americium-241 -0.06 0.16 0.24
Cesium-137 0.28 0.07 0.07
Potassium-40 7.39 1.37 0.59
Protactinium-231 0.35 0.92 1.61
Radium-226 1.94 0.57 0.15
Radium-228 0.67 0.24 0.46
Thorium-228 0.80 0.45 0.15
Thorium-230 1.83 0.72 0.15
Thorium-232 0.54 0.36 0.15
Uranium-235 -0.11 0.44 0.70
Uranium-238 1.99 1.91 2.08
SLD101283 | 04/10/07 1 1.5 Actinium-227 -0.05 0.51 0.80 0.09
Americium-241 0.01 0.1 0.17
Cesium-137 -0.05 0.05 0.07
Potassium-40 8.26 1.49 0.76
Protactinium-231 5.99 3.60 2.52
Radium-226 2.76 0.79 0.21
Radium-228 0.95 0.19 0.29
Thorium-228 1.57 0.68 0.34
Thorium-230 2.73 0.97 0.29
Thorium-232 1.26 0.59 0.15
Uranium-235 0.10 0.60 0.99
Uranium-238 2.79 1.80 1.56
SLD101284] SLD101284 | 04/11/07 0 0.5 Actinium-227 -0.29 0.34 0.49 2.46
Americium-241 0.05 0.06 0.12
Cesium-137 0.20 0.07 0.06
Potassium-40 7.10 1.05 0.57
Protactinium-231 -0.34 0.91 1.49
Radium-226 1.82 0.51 0.15
Radium-228 0.51 0.14 0.19
Thorium-228 0.75 0.40 0.13
Thorium-230 14.24 3.14 0.13
Thorium-232 0.51 0.32 0.13
Uranium-235 -0.02 0.41 0.66
Uranium-238 0.94 0.75 1.42
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Sample Sample |Collection| Start End | Thickness Parameter Result* | Error | Detection] Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCilg) Value
SLD101284| sLD101285 | 04/11/07 0.5 1.0 Actinium-227 -0.17 0.15 0.22 0.00

Americium-241 -0.01 0.03 0.04

Cesium-137 0.12 0.03 0.02

Potassium-40 5.70 0.61 0.24

Protactinium-231 0.13 0.38 0.58

Radium-226 1.26 0.32 0.06

Radium-228 0.35 0.05 0.09

Thorium-228 0.72 0.42 0.26

Thorium-230 1.31 0.58 0.14

Thorium-232 0.16 0.18 0.14

Uranium-235 0.11 0.18 0.30

Uranium-238 0.94 0.52 0.41
SLD101286| SLD101286 | 04/11/07 0 0.5 Actinium-227 0.09 0.34 049 0.00

Americium-241 0.01 0.06 0.10

Cesium-137 0.16 0.07 0.05

Potassium-40 3.54 0.87 0.52

Protactinium-231 0.89 0.88 1.61

Radium-226 0.88 0.29 0.15

Radium-228 0.21 0.18 027

Thorium-228 0.55 0.34 0.12

Thorium-230 0.46 0.30 0.13

Thorium-232 0.14 0.16 0.12

Uranium-235 0.69 0.75 0.61

Uranium-238 -0.36 0.66 1.22
SLD101287 | 04/11/07 1.3 1.8 Actinium-227 -0.03 0.16 0.25 0.00

Americium-241 0.00 0.03 0.05

Cesium-137 0.00 0.02 0.02

Potassium-40 5.58 0.56 0.23

Protactinium-231 0.05 0.44 0.67

Radium-226 1.84 0.46 0.06

Radium-228 0.49 0.06 0.09

Thorium-228 0.49 0.36 0.17

Thorium-230 1.40 0.66 0.31

Thorium-232 0.43 0.34 017

Uranium-235 0.14 0.19 0.33

Uranium-238 1.05 043 0.46
SLD101288| SLD101288 | 04/11/07 0 0.5 Actinium-227 -0.02 0.12 0.18 0.00

Americium-241 -0.01 0.02 0.03

Cesium-137 0.00 0.01 0.02

Potassium-40 762 0.58 0.16

Protactinium-231 -0.04 0.34 0.50

Radium-226 1.02 0.26 0.05

Radium-228 0.30 0.04 0.06

Thorium-228 0.27 0.24 0.24

Thorium-230 0.83 043 0.24

Thorium-232 0.27 0.24 0.24

Uranium-235 0.10 0.14 0.24

Uranium-238 0.66 0.37 0.35
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Sample Sample | Collection| Start End Thickness Parameter Result? Error | Detection] Sum of$
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bagsy?| (ft bgs) |Material (ft) (pCilg)* (pCifg) Value
SLD101288] SLD101289 | 04/11/07 1.7 2.2 Actinium-227 0.08 0.21 0.34 0.13

Americium-241 0.02 0.04 0.07

Cesium-137 0.01 0.02 0.03

Potassium-40 7.58 0.79 0.29

Protactinium-231 0.41 0.59 0.91

Radium-226 3.07 0.75 0.08

Radium-228 0.83 0.07 0.12

Thorium-228 1.25 0.65 0.40

Thorium-230 3.58 1.24 0.18

Thorium-232 1.15 0.61 0.18

Uranium-235 0.28 0.26 0.44

Uranium-238 2.37 0.69 0.62
SLD101290 | 04/11/07 4.2 4.7 Actinium-227 -0.01 0.20 0.31 0.00

Americium-241 0.02 0.04 0.07

Cesium-137 0.00 0.02 0.03

Potassium-40 17.10 117 0.34

Protactinium-231 0.05 0.56 0.84

Radium-226 1.84 047 0.08

Radium-228 1.01 0.08 0.12

Thorium-228 1.25 0.53 0.13

Thorium-230 1.62 0.63 0.13

Thorium-232 0.77 0.41 0.23

Uranium-235 -0.04 0.25 0.40

Uranium-238 1.10 0.72 0.62
SLD101291 | 04/11/07 6.2 6.7 Actinium-227 -0.65 0.66 097 0.26

Americium-241 0.07 0.14 0.22

Cesium-137 -0.11 0.08 0.09

Potassium-40 11.59 1.87 0.85

Protactinium-231 -0.49 1.78 2.94

Radium-226 5.06 1.34 0.31

Radium-228 1.50 0.25 0.40

Thorium-228 1.70 0.73 0.30

Thorium-230 4.98 1.49 0.16

Thorium-232 1.54 0.68 0.16

Uranium-235 0.18 0.77 1.28

Uranium-238 2.37 2.1 2.09
SLD101294| SLD101294 | 05/14/07 0 0.5 Actinium-227 -0.19 0.27 0.40 0.07

Americium-241 -0.01 0.10 0.15

Cesium-137 0.10 0.04 0.05

Potassium-40 4.49 0.74 0.31

Protactinium-231 -0.03 0.61 1.02

Radium-226 1.93 0.52 0.11

Radium-228 0.41 0.08 0.14

Thorium-228 0.68 0.39 0.13

Thorium-230 2.28 0.80 0.29

Thorium-232 0.54 0.34 0.13

Uranium-235 0.00 0.33 0.53

Uranium-238 1.60 1.24 1.25
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Sample Sample |Collection| Start End | Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) [Material (ft) (pCi/g)* (pCi/g) Value
SLD101294| SLD101295 | 05/14/07 05 1.0 Actinium-227 0.23 0.26 0.46 0.00

Americium-241 0.02 0.09 0.16

Cesium-137 0.1 0.04 0.04

Potassium-40 10.48 1.32 0.17

Protactinium-231 0.18 0.71 1.22

Radium-226 0.77 0.26 0.12

Radium-228 0.35 0.09 0.15

Thorium-228 0.54 0.37 0.28

Thorium-230 0.83 0.46 0.15

Thorium-232 0.54 0.37 0.28

Uranium-235 -0.16 0.34 0.53

Uranium-238 0.52 0.90 1.61
SLD101296 | 05/14/07 3 3.5 Actinium-227 0.02 0.27 0.44 0.02

Americium-241 0.04 0.10 0.16

Cesium-137 -0.04 0.02 0.03

Potassium-40 8.89 1.14 0.26

Protactinium-231 -0.08 0.75 1.10

Radium-226 1.57 0.45 0.10

Radium-228 0.41 0.09 0.15

Thorium-228 0.95 0.48 0.30

Thorium-230 1.13 0.52 0.13

Thorium-232 0.34 0.27 0.13

Uranium-235 0.09 0.34 0.57

Uranium-238 2.52 1.68 1.41
SLD101297 | 05/14/07 5 5.5 Actinium-227 -0.11 0.58 0.90 0.06

Americium-241 -0.11 0.23 0.38

Cesium-137 -0.01 0.06 0.10

Potassium-40 11.41 2.09 0.94

Protactinium-231 0.73 1.88 3.27

Radium-226 2.98 0.92 0.28

Radium-228 1.01 0.23 0.33

Thorium-228 0.71 0.42 0.32

Thorium-230 2.81 0.95 0.14

Thorium-232 0.83 0.45 0.27

Uranium-235 0.30 0.72 1.20

Uranium-238 1.57 2.27 4.06
SLD101298| SLD101298 | 05/14/07 0 0.5 Actinium-227 -0.10 0.52 0.80 0.18

Americium-241 -0.10 0.23 0.34

Cesium-137 0.14 0.13 0.09

Potassium-40 7.46 1.49 0.68

Protactinium-231 0.25 1.46 222

Radium-226 2.96 0.87 0.26

Radium-228 0.67 0.20 0.35

Thorium-228 1.15 0.55 0.27

Thorium-230 275 0.93 0.14

Thorium-232 0.48 0.33 0.14

Uranium-235 0.19 0.64 1.06

Uranium-238 2.10 2.28 3.03
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Sample Sample | Collection] Start End | Thickness Parameter Result* | Error | Detection| Sum of$
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy?| (ft bgs) [Material (ft) (pCifg)* (pCirg) Value
SLD101298] SLD101299 | 05/14/07 1.5 2.0 Actinium-227 -0.33 0.37 0.54 0.16

Americium-241 0.14 0.14 0.23

Cesium-137 -0.03 0.03 0.05

Potassium-40 10.82 1.29 0.52

Protactinium-231 0.66 0.98 1.56

Radium-226 3.19 0.84 0.13

Radium-228 0.98 0.13 0.18

Thorium-228 1.56 0.70 0.31

Thorium-230 4.07 1.30 0.16

Thorium-232 1.15 0.58 0.16

Uranium-235 0.02 0.45 0.74

Uranium-238 2.06 1.55 1.85
SLD101300| SLD101300 { 05/14/07 0 0.5 Actinium-227 0.12 0.32 0.53 0.00

Americium-241 0.16 0.08 0.19

Cesium-137 0.30 0.08 0.05

Potassium-40 11.81 1.54 0.52

Protactinium-231 -0.11 0.91 1.51

Radium-226 0.98 0.33 0.14

Radium-228 0.41 0.12 0.22

Thorium-228 0.26 0.23 0.23

Thorium-230 0.99 0.46 0.12

Thorium-232 0.57 0.34 0.23

Uranium-235 0.56 0.40 0.72

Uranium-238 1.31 1.11 2.05
SLD101301 | 05/14/07 1.5 2.0 Actinium-227 -0.20 0.22 0.31 0.01

Americium-241 0.03 0.10 0.15

Cesium-137 -0.01 0.02 0.03

Potassium-40 7.19 0.99 0.37

Protactinium-231 0.17 0.59 0.92

Radium-226 1.07 0.32 0.09

Radium-228 0.38 0.08 0.14

Thorium-228 0.73 0.42 0.30

Thorium-230 1.46 0.61 0.25

Thorium-232 0.45 0.32 0.14

Uranium-235 -0.03 0.30 0.48

Uranium-238 2.10 0.98 1.23
SLD101302| SLD101302 | 05/14/07 0 0.5 Actinium-227 0.11 0.28 0.46 0.19

Americium-241 0.05 0.11 0.17

Cesium-137 0.27 0.05 0.04

Potassium-40 15.43 1.42 0.37

Protactinium-231 0.02 0.74 1.25

Radium-226 1.97 0.53 0.11

Radium-228 0.53 0.09 0.12

Thorium-228 1.44 0.64 0.34

Thorium-230 2.88 0.99 0.15

Thorium-232 0.27 0.26 0.28

Uranium-235 0.32 0.33 0.56

Uranium-238 1.46 1.34 1.48
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Sample Sample |Collection] Start End | Thickness Parameter Result® | Error | Detection| Sum of?
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) [Material (ft) (pCirg)* (pCi/g) Value
SLD101302| SLD101303 | 05/14/07 1 1.5 Actinium-227 0.07 0.36 0.58 0.10

Americium-241 0.05 0.16 0.23

Cesium-137 0.02 0.03 0.05

Potassium-40 10.52 1.30 0.54

Protactinium-231 -0.20 0.97 1.41

Radium-226 3.59 0.93 0.16

Radium-228 1.01 0.13 0.18

Thorium-228 0.97 047 0.24

Thorium-230 3.14 0.97 0.13

Thorium-232 1.08 0.49 0.13

Uranium-235 0.22 0.50 0.83

Uranium-238 2.48 1.48 2.02
SLD101304] SLD101304 | 05/14/07 0 0.5 Actinium-227 0.14 0.29 0.49 0.00

Americium-241 -0.04 0.10 0.17

Cesium-137 0.25 0.05 0.04

Potassium-40 8.74 1.27 0.47

Protactinium-231 -0.98 0.86 1.29

Radium-226 2.01 0.56 0.12

Radium-228 0.46 0.10 0.14

Thorium-228 0.81 0.44 0.26

Thorium-230 1.69 0.68 0.26

Thorium-232 0.77 0.43 0.14

Uranium-235 0.13 0.39 0.65

Uranium-238 1.08 1.05 1.89
SLD101305 | 05/14/07 1.5 2.0 Actinium-227 -0.26 0.38 0.57 0.09

Americium-241 0.05 0.14 0.21

Cesium-137 0.00 0.03 0.05

Potassium-40 7.35 1.17 0.34

Protactinium-231 055 1.01 1.69

Radium-226 3.02 0.79 0.15

Radium-228 0.83 0.13 0.20

Thorium-228 1.45 0.70 0.34

Thorium-230 2.66 1.02 0.34

Thorium-232 1.05 0.58 0.34

Uranlum-235 0.22 0.47 0.71

Uranium-238 3.33 1.54 1.83
SLD101306 | 05/14/07 2.5 3.0 Actinium-227 -0.43 0.46 0.69 0.28

Americium-241 0.00 0.18 0.27

Cesium-137 -0.02 0.04 0.06

Potassium-40 10.04 1.27 0.55

Protactinium-231 1.49 1.54 2.06

Radium-226 5.20 1.32 0.19

Radium-228 1.25 0.17 0.22

Thorium-228 1.76 0.76 0.37

Thorium-230 5.00 1.52 0.31

Thorium-232 1.21 0.61 0.37

Uranium-235 0.16 0.60 0.99

Uranium-238 445 1.69 2.34




Table 3-2
Terminal Railroad Association Soil Spoils Area

Pre-Design Investigation Radiological Data Results

Page 35 of 56
Sample Sample | Collection] Start End | Thickness Parameter Result* | Error | Detection] Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCifg) Value
SLD101304] SLD101307 | 05/14/07 5 55 Actinium-227 0.00 0.21 0.33 0.01
Americium-241 -0.03 0.056 0.08
Cesium-137 0.01 0.02 0.03
Potassium-40 16.29 1.27 0.24
Protactinium-231 0.52 0.62 0.94
Radium-226 2.17 0.56 0.08
Radium-228 1.10 0.09 0.09
Thorium-228 1.13 0.49 0.12
Thorium-230 1.28 0.53 0.26
Thorium-232 0.65 0.36 0.12
Uranium-235 0.01 0.27 0.44
Uranium-238 1.61 0.63 0.77
SLD101308| SLD101308 | 05/14/07 0 0.5 Actinium-227 0.05 0.38 0.62 0.05
Americium-241 0.03 0.08 0.14
Cesium-137 0.02 0.04 0.07
Potassium-40 7.88 1.09 0.46
Protactinium-231 -0.18 1.28 1.78
Radium-226 2.86 0.76 0.17
Radium-228 0.81 0.13 0.22
Thorium-228 0.65 0.37 0.24
Thorium-230 212 0.75 0.13
Thorium-232 0.36 0.28 0.24
Uranium-235 -0.06 0.45 0.73
Uranium-238 2.05 1.25 1.28
SLD101309 | 05/14/07 1.5 20 Actinium-227 0.01 0.28 0.40 0.09
Americium-241 0.01 0.06 0.09
Cesium-137 0.01 0.02 0.03
Potassium-40 9.96 0.92 0.33
Protactinium-231 -0.06 0.73 1.03
Radium-226 3.62 0.91 0.10
Radium-228 1.30 0.11 0.11
Thorium-228 1.92 0.76 0.29
Thorium-230 272 0.95 0.15
Thorium-232 1.38 0.62 0.15
Uranium-235 0.15 0.33 0.55
Uranium-238 2.23 0.66 0.88
SLD101310| SLD101310 | 05/14/07 0 0.5 Actinium-227 -0.03 0.29 0.46 0.01
Americium-241 -0.05 0.07 0.09
Cesium-137 0.59 0.07 0.05
Potassium-40 7.98 0.99 0.38
Protactinium-231 -0.61 0.78 1.14
Radium-226 0.97 0.31 0.12
Radium-228 0.35 0.09 0.15
Thorium-228 0.45 0.30 0.23
Thorium-230 0.96 0.46 0.12
Thorium-232 0.46 0.30 0.12
Uranium-235 0.03 0.34 0.56
Uranium-238 2.01 1.07 0.86
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Sample Sample | Collection] Start End | Thickness Parameter Result? Error | Detection| Sum of?®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy] (ftbgs) |Material (ft) (pCirg)* (pCi/g) Value
SLD101310] SLD101311 | 05/14/07 1.5 2.0 Actinium-227 0.06 0.44 0.71 0.14
Americium-241 -0.03 0.10 0.14
Cesium-137 -0.05 0.05 0.06
Potassium-40 12.04 1.56 0.59
Protactinium-231 0.90 1.21 1.86
Radium-226 4.26 1.08 0.18
Radium-228 1.13 0.15 0.22
Thorium-228 1.35 0.60 0.26
Thorium-230 3.30 1.06 0.14
Thorium-232 1.08 0.52 0.26
Uranium-235 -0.34 0.51 0.81
Uranium-238 2.95 1.60 1.39
SLD101312| SLD101312 | 05/15/07 0 0.5 Actinium-227 2.96 0.47 1.17 12.49
Americium-241 0.06 0.24 0.35
Cesium-137 0.29 011 0.11
Potassium-40 10.05 1.67 0.83
Protactinium-231 1.97 247 4.07
Radium-226 9.25 2.29 0.31
Radium-228 1.53 0.24 0.43
Thorium-228 1.58 0.65 0.31
Thorium-230 58.45 11.86 0.26
Thorium-232 1.08 0.52 0.14
Uranium-235 3.26 1.02 1.51
Uranium-238 55.19 4.94 3.08
SLD101313 | 05/15/07 1.3 1.8 Actinium-227 -0.15 0.60 0.85 0.51
Americium-241 0.08 0.14 0.21
Cesium-137 0.03 0.04 0.07
Potassium-40 12.55 1.72 0.80
Protactinium-231 -0.40 1.62 2.53
Radium-226 7.57 1.87 0.25
Radium-228 1.15 0.19 0.34
Thorium-228 1.58 0.67 0.28
Thorium-230 5.88 1.63 0.15
Thorium-232 1.37 0.61 0.15
Uranium-235 0.47 0.72 1.23
Uranium-238 10.04 2.40 1.92
SLD101314 | 05/15/07 2 2.5 Actinium-227 1.55 0.33 0.91 258
Americium-241 0.07 0.18 0.27
Cesium-137 0.15 0.07 0.07
Potassium-40 10.24 1.78 0.77
Protactinium-231 0.88 2.00 2.96
Radium-226 6.49 1.63 0.23
Radium-228 1.37 0.20 0.32
Thorium-228 1.36 0.60 0.27
Thorium-230 31.97 6.79 0.14
Thorium-232 1.00 0.50 0.14
Uranium-235 0.52 0.82 1.40
Uranium-238 28.97 3.56 2.38
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Sample Sample |Collection| Start End | Thickness Parameter Result®> | Error | Detection] Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCi/g)* (pCi/g) Value
SLD101312| SLD101315 | 05/15/07 5 5.5 Actinium-227 0.15 0.18 0.34 0.09

Americium-241 0.00 0.05 0.08

Cesium-137 0.00 0.02 0.03

Potassium-40 11.28 0.96 0.26

Protactinium-231 0.42 0.60 0.90

Radium-226 3.17 0.80 0.08

Radium-228 0.88 0.08 0.10

Thorium-228 1.38 0.60 0.14

Thorium-230 3.07 1.00 0.26

Thorium-232 0.61 0.38 0.14

Uranium-235 0.06 0.27 0.45

Uranium-238 2.09 0.77 0.73
SLD101316] SLD101316 | 05/16/07 0 0.5 Actinium-227 -0.10 0.56 0.88 0.25

Americium-241 -0.04 0.12 0.18

Cesium-137 0.15 0.07 0.08

Potassium-40 8.11 1.59 0.76

Protactinium-231 2.03 1.74 2.86

Radium-226 2.71 0.78 0.25

Radium-228 1.25 0.20 0.32

Thorium-228 1.23 0.56 0.14

Thorium-230 2.80 0.94 0.31

Thorium-232 1.34 0.58 0.14

Uranium-235 0.81 0.66 1.16

Uranium-238 2.41 2.00 1.74
SLD101317 | 05/16/07 15 2.0 Actinium-227 -0.14 0.23 0.35 0.00

Americium-241 -0.02 0.04 0.06

Cesium-137 -0.02 0.02 0.03

Potassium-40 5.18 0.70 0.37

Protactinium-231 0.04 0.69 1.03

Radium-226 2.09 0.53 0.08

Radium-228 0.45 0.08 0.11

Thorium-228 0.61 0.44 0.35

Thorium-230 1.90 0.84 0.19

Thorium-232 0.26 0.29 0.35

Uranium-235 0.06 0.26 0.43

Uranium-238 1.54 0.72 0.61
SLD101318 | 05/16/07 2 2.5 Actinium-227 0.02 0.25 0.35 0.12

Americium-241 0.00 0.04 0.06

Cesium-137 -0.01 0.02 0.03

Potassium-40 6.57 0.75 0.32

Protactinium-231 0.01 0.65 0.96

Radium-226 2.94 0.72 0.09

Radium-228 0.64 0.08 0.12

Thorium-228 1.11 0.54 0.32

Thorium-230 3.48 1.10 0.14

Thorium-232 0.98 0.49 0.14

Uranium-235 0.15 0.28 0.47

Uranium-238 217 0.63 0.66
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Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCifg) | Value
SLD101316| SLD101319 | 05/16/07 4.5 5.0 Actinium-227 -0.10 0.40 0.62 0.37
Americium-241 0.05 0.08 0.12
Cesium-137 0.01 0.04 0.06
Potassium-40 12.69 1.23 0.49
Protactinium-231 -0.32 1.14 1.64
Radium-226 7.21 1.72 0.15
Radium-228 1.27 0.15 0.21
Thorium-228 1.68 0.67 0.30
Thorium-230 4.93 1.38 0.14
Thorium-232 1.04 0.50 0.25
Uranium-235 -0.09 0.47 0.76
Uranium-238 4.15 1.18 1.17
SLD101320| SLD101320 | 05/15/07 0 0.5 Actinium-227 0.06 0.44 0.72 0.46
Americium-241 0.02 0.10 0.15
Cesium-137 0.10 0.06 0.06
Potassium-40 10.17 1.58 0.62
Protactinium-231 -0.05 1.45 2.05
Radium-226 4.21 1.08 0.16
Radium-228 1.23 0.19 0.23
Thorium-228 1.16 0.55 0.27
Thorium-230 3.85 1.18 0.14
Thorium-232 1.01 0.51 0.14
Uranium-235 0.51 0.53 0.93
Uranium-238 2.78 1.57 1.48
SLD101321 | 05/15/07 0.5 1.0 Actinium-227 0.11 0.25 0.42 0.11
Americium-241 -0.04 0.06 0.09
Cesium-137 0.03 0.03 0.03
Potassium-40 11.85 1.07 0.34
Protactinium-231 0.82 0.74 1.13
Radium-226 3.81 0.96 0.10
Radium-228 1.01 0.09 0.1
Thorium-228 0.93 0.49 0.28
Thorium-230 3.19 1.06 0.33
Thorium-232 0.87 0.48 0.28
Uranium-235 -0.13 0.33 0.53
Uranium-238 2.35 0.72 0.88
SLD101322 | 05/15/07 3 35 Actinium-227 0.03 0.47 0.76 0.17
Americium-241 0.08 0.11 0.17
Cesium-137 0.00 0.05 0.07
Potassium-40 12.71 1.57 0.54
Protactinium-231 1.35 1.48 2.31
Radium-226 4.56 1.18 0.21
Radium-228 1.03 0.16 0.25
Thorium-228 0.82 0.46 0.32
Thorium-230 3.9 1.20 0.27
Thorium-232 0.98 0.50 0.32
Uranium-235 -0.29 0.56 0.90
Uranium-238 2.88 1.80 1.60
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Sample Sample | Collection| Start End | Thickness Parameter Result? Error | Detection] Sum of 3
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy} (ftbgs) |Material (ft) (pCilg)* (pCilg) Value
SLD101320f SLD101323 | 05/15/07 53 58 Actinium-227 -0.04 0.35 0.58 0.19
Americium-241 0.02 0.35 0.51
Cesium-137 0.02 0.03 0.05
Potassium-40 10.31 1.24 0.48
Protactinium-231 -0.79 1.01 1.56
Radium-226 2.79 0.75 0.14
Radium-228 0.93 0.13 023
Thorium-228 1.71 0.71 0.15
Thorium-230 3.74 1.19 0.29
Thorium-232 0.97 0.51 0.15
Uranium-235 0.42 0.48 0.80
Uranium-238 478 3.70 3.67
SLD101324| SLD101324 | 05/15/07 0 0.5 Actinium-227 0.07 0.23 0.38 0.11
Americium-241 0.04 0.22 0.35
Cesium-137 0.08 0.04 0.05
Potassium-40 4.06 0.69 0.27
Protactinium-231 -0.38 0.68 1.07
Radium-226 1.57 0.44 0.09
Radium-228 0.47 0.09 0.12
Thorium-228 0.72 043 0.37
Thorium-230 247 0.89 0.37
Thorium-232 0.31 0.28 027
Uranium-235 0.29 0.33 0.56
Uranium-238 1.11 1.79 2.93
SLD101325 | 05/15/07 1.5 20 Actinium-227 -0.18 0.38 0.61 0.16
Americium-241 0.04 0.41 0.60
Cesium-137 0.02 0.04 0.06
Potassium-40 9.61 1.11 0.44
Protactinium-231 0.13 0.99 1.64
Radium-226 3.76 0.99 0.15
Radium-228 1.32 0.14 0.18
Thorium-228 1.61 0.69 0.16
Thorium-230 3.59 117 0.34
Thorium-232 1.43 0.64 0.16
Uranium-235 -0.08 0.51 0.81
Uranium-238 2.82 3.19 4.28
SLD101326 | 05/15/07 3.2 3.7 Actinium-227 -0.07 0.37 0.61 0.23
Americium-241 0.31 0.35 0.54
Cesium-137 -0.04 0.04 0.05
Potassium-40 8.12 1.06 0.55
Protactinium-231 0.86 1.09 1.67
Radium-226 4.37 1.14 0.15
Radium-228 0.99 0.13 0.17
Thorium-228 1.55 067 0.28
Thorium-230 423 1.29 0.34
Thorium-232 1.06 0.53 0.15
Uranium-235 0.12 0.53 0.87
Uranium-238 5.22 5.07 4.16
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Sample Sample | Collection] Start End | Thickness Parameter Result® | Error | Detection|] Sum of®
Location | !dentification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCifg) Value
SLD101324] sLD101327 | 05/15/07 45 5.0 Actinium-227 -0.14 0.36 0.58 0.28

Americium-241 0.01 0.38 0.55

Cesium-137 0.01 0.03 0.05

Potassium-40 8.34 1.00 0.49

Protactinium-231 0.08 1.12 1.62

Radium-226 5.03 1.29 0.15

Radium-228 0.91 0.12 0.21

Thorium-228 1.60 0.66 0.31

Thorium-230 5.26 1.47 0.31

Thorium-232 1.24 0.57 0.26

Uranium-235 1.23 0.94 0.83

Uranium-238 3.76 3.85 3.88
SLD101328] SLD101328 | 05/15/07 0 0.5 Actinium-227 0.02 0.23, 0.37 0.00

Americium-241 -0.03 0.21 0.32

Cesium-137 0.36 0.06 0.03

Potassium-40 4.58 0.72 0.26

Protactinium-231 -0.19 0.63 1.01

Radium-226 0.96 0.29 0.10

Radium-228 0.30 0.08 0.14

Thorium-228 0.57 0.38 0.15

Thorium-230 1.25 0.59 0.15

Thorium-232 0.31 0.29 0.34

Uranium-235 0.04 0.31 0.51

Uranium-238 1.16 1.58 2.67
SLD101329 | 05/15/07 1 1.5 Actinium-227 -0.13 0.26 0.42 0.04

Americium-241 0.07 0.25 0.40

Cesium-137 0.01 0.03 0.04

Potassium-40 6.79 0.88 0.30

Protactinium-231 0.92 0.77 1.23

Radium-226 2.23 0.60 0.11

Radium-228 0.56 0.09 0.15

Thorium-228 1.23 0.58 0.15

Thorium-230 2.53 0.91 0.15

Thorium-232 0.95 0.50 0.15

Uranium-235 0.12 0.38 0.62

Uranium-238 0.89 1.93 3.12
SLD101330 | 05/15/07 2 2.5 Actinium-227 0.19 0.21 0.34 0.00

Americium-241 0.02 0.21 0.33

Cesium-137 0.16 0.03 0.04

Potassium-40 4.53 0.82 0.33

Protactinium-231 -0.19 0.80 1.1

Radium-226 1.15 0.34 0.1

Radium-228 0.34 0.08 0.12

Thorium-228 0.37 0.28 0.24

Thorium-230 1.44 0.59 0.13

Thorium-232 0.57 0.35 0.13

Uranium-235 -0.13 0.34 0.53

Uranium-238 -0.10 1.74 272
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Sample Sample |Collection| Start End | Thickness Parameter Result? Error | Detection] Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCifg) | Value
SLD101328| SLD101331 | 05/16/07 55 6.0 Actinium-227 -0.23 0.21 0.31 0.01
Americium-241 0.04 0.04 0.06
Cesium-137 -0.02 0.02 0.03
Potassium-40 9.96 0.94 0.33
Protactinium-231 0.44 0.57 0.89
Radium-226 1.98 0.50 0.09
Radium-228 0.59 0.07 0.12
Thorium-228 0.75 0.42 0.25
Thorium-230 213 0.77 0.14
Thorium-232 0.69 0.40 0.25
Uranium-235 0.28 0.33 0.42
Uranium-238 1.33 0.61 0.56
SLD101332| SLD101332 | 05/16/07 0 0.5 Actinium-227 0.01 0.30 0.47 0.00
Americium-241 -0.01 0.06 0.09
Cesium-137 0.13 0.05 0.04
Potassium-40 3.80 0.90 0.42
Protactinium-231 -0.30 0.78 1.26
Radium-226 0.97 0.31 0.13
Radium-228 0.20 0.15 0.26
Thorium-228 0.13 0.19 0.32
Thorium-230 1.00 0.51 0.27
Thorium-232 0.21 0.22 0.14
Uranium-235 -0.17 0.32 0.50
Uranium-238 0.63 0.64 1.14
SLD101333 | 05/16/07 1 1.6 Actinium-227 -0.18 0.30 0.43 0.00
Americium-241 -0.04 0.06 0.09
Cesium-137 0.17 0.05 0.04
Potassium-40 1.84 0.62 0.25
Protactinium-231 0.60 0.86 1.54
Radium-226 0.50 0.21 0.14
Radium-228 0.08 0.12 0.23
Thorium-228 0.15 0.22 0.37
Thorium-230 0.86 0.49 0.17
Thorium-232 0.00 0.00 0.17
Uranium-235 0.12 0.35 0.59
Uranium-238 0.98 0.76 1.02
SLD101334| SLD101334 | 05/16/07 0 0.5 Actinium-227 -0.10 0.29 0.44 0.00
Americium-241 0.02 0.05 0.09
Cesium-137 0.00 0.03 0.05
Potassium-40 1.28 0.59 0.49
Protactinium-231 -0.11 0.73 1.21
Radium-226 0.88 0.28 0.12
Radium-228 0.09 0.12 0.22
Thorium-228 0.05 0.13 0.31
Thorium-230 0.74 045 017
Thorium-232 0.12 0.18 0.17
Uranium-235 0.06 0.33 0.54
Uranium-238 0.21 0.55 0.97
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Sample Sample Collection| Start End Thickness Parameter Result? Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) |Material (ft) (pCirg)* (pCi/g) Value
SLD101334] SLD101335 | 05/16/07 1.3 1.8 Actinium-227 0.13 0.27 0.45 0.03

Americium-241 -0.01 0.07 0.10

Cesium-137 0.04 0.04 0.05

Potassium-40 4,07 0.75 0.46

Protactinium-231 -0.17 0.88 1.28

Radium-226 2.33 0.62 0.12

Radium-228 0.40 0.09 0.15

Thorium-228 0.47 0.33 0.27

Thorium-230 240 0.86 0.14

Thorium-232 .04 0.31 0.27

Uranium-235 -0.26 0.35 0.55

Uranium-238 1.49 0.90 0.94
SLD101336] SLD101336 | 05/16/07 0 0.5 Actinium-227 -0.04 0.25 0.39 0.00

Americium-241 0.01 0.05 0.08

Cesium-137 0.08 0.04 0.04

Potassium-40 541 0.77 0.29

Protactinium-231 -0.42 0.68 1.08

Radium-226 0.62 0.21 0.11

Radium-228 0.37 0.08 0.14

Thorium-228 0.77 0.41 0.23

Thorium-230 0.54 0.34 0.23

Thorium-232 0.51 0.32 0.12

Uranium-235 -0.21 0.28 0.44

Uranium-238 0.39 0.51 0.90
SLD101337 | 05/16/07 1.5 2.0 Actinium-227 -0.06 0.28 0.44 0.00

Americium-241 -0.06 0.05 0.08

Cesium-137 0.01 0.03 0.05

Potassium-40 8.38 1.13 0.36

Protactinium-231 0.07 0.94 1.40

Radium-226 1.13 0.34 0.12

Radium-228 0.59 0.11 0.17

Thorium-228 0.77 045 0.28

Thorium-230 0.73 043 0.15

Thorium-232 0.67 041 0.15

Uranium-235 -0.13 0.32 0.52

Uranium-238 0.67 0.63 1.1
SLD101338] SLD101338 | 05/16/07 0 0.5 Actinium-227 -0.13 0.27 0.41 0.00

Americium-241 -0.03 0.05 0.09

Cesium-137 0.08 0.04 0.05

Potassium-40 10.83 1.16 0.44

Protactinium-231 -0.54 0.79 1.25

Radium-226 0.94 0.29 0.12

Radium-228 0.45 0.10 0.17

Thorium-228 0.55 0.37 0.28

Thorium-230 0.55 0.37 0.28

Thorium-232 0.49 0.35 0.28

Uranium-235 0.08 0.32 0.54

Uranium-238 0.08 0.56 0.95
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Sample Sample |Collection|] Start End | Thickness . Parameter Result? Error | Detection| Sum of
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCifg) | Value
SLD101338| SLD101339 | 05/16/07 0.5 1.0 Actinium-227 0.01 0.17 0.28 0.00

Americium-241 0.02 0.03 0.05

Cesium-137 0.18 0.04 0.02

Potassium-40 9.32 0.80 0.21

Protactinium-231 -0.33 0.47 0.74

Radium-226 1.02 0.28 0.07

Radium-228 0.41 0.06 0.09

Thorium-228 0.51 0.34 0.29

Thorium-230 0.91 0.46 0.24

Thorium-232 0.22 0.22 0.29

Uranium-235 0.00 0.21 0.35

Uranium-238 1.25 0.54 0.44
SLD101340 | 05/16/07 3 3.5 Actinium-227 -0.05 0.46 0.72 0.22

Americium-241 0.05 0.17 0.27

Cesium-137 -0.02 0.04 0.06

Potassium-40 7.49 1.21 0.50

Protactinium-231 -0.27 1.25 1.81

Radium-226 4.84 1.24 0.16

Radium-228 0.96 0.16 0.23

Thorium-228 1.63 0.72 0.31

Thorium-230 4.40 1.39 0.41

Thorium-232 0.90 0.51 0.31

Uranium-235 0.59 0.60 1.03

Uranium-238 4.03 2.31 2.39
SLD101341 | 05/16/07 4 4.5 Actinium-227 -0.08 0.28 0.44 0.03

Americium-241 0.12 0.12 0.19

Cesium-137 -0.03 0.03 0.04

Potassium-40 10.23 1.18 0.36

Protactinium-231 0.12 0.85 1.28

Radium-226 247 0.65 0.13

Radium-228 0.91 0.10 0.14

Thorium-228 1.24 0.54 0.13

Thorium-230 2.14 0.76 0.13

Thorium-232 0.71 0.39 0.13

Uranium-235 0.1 0.40 0.65

Uranium-238 2.13 1.58 1.56
SLD101342| SLD101342 | 05/16/07 0 0.5 Actinium-227 -0.33 0.36 0.52 0.02

Americium-241 -0.06 0.15 0.22

Cesium-137 0.03 0.04 0.07

Potassium-40 5.53 1.13 0.71

Protactinium-231 0.02 1.04 1.55

Radium-226 2.14 0.60 0.14

Radium-228 0.73 0.13 0.20

Thorium-228 0.51 0.35 0.26

Thorium-230 1.68 0.68 0.14

Thorium-232 0.47 0.33 0.14

Uranium-235 0.18 0.41 0.69

Uranium-238 2.39 1.67 1.92
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Sample Sample |Collection| Start End | Thickness Parameter Resuilt? Error | Detection| Sum of*®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCifg)* (pCilg) Value
SLD101342| SLD101343 | 05/16/07 1 1.5 Actinium-227 -0.16 0.30 0.45 0.01

Americium-241 0.05 0.1 0.18

Cesium-137 0.08 0.04 0.05

Potassium-40 4.24 0.85 0.36

Protactinium-231 0.24 0.86 1.32

Radium-226 1.54 0.44 0.12

Radium-228 0.44 0.09 0.1

Thorium-228 0.79 0.44 0.14

Thorium-230 1.37 0.60 0.14

Thorium-232 0.41 0.31 0.26

Uranium-235 0.23 0.38 0.64

Uranium-238 1.97 1.46 1.45
SLD101344| SLD101344 | 05/17/07 0] 0.5 Actinium-227 -0.09 0.14 0.22 0.01

Americium-241 0.01 0.03 0.05

Cesium-137 0.09 0.02 0.02

Potassium-40 4.09 0.48 0.23

Protactinium-231 0.29 0.41 0.63

Radium-226 1.71 043 0.06

Radium-228 0.59 0.06 0.08

Thorium-228 0.62 0.38 0.35

Thorium-230 2.00 0.73 0.24

Thorium-232 0.76 0.41 0.13

Uranium-235 0.09 0.18 0.30

Uranium-238 1.33 0.52 0.44
SLD101345 | 05/17/07 1.5 2.0 Actinium-227 0.40 0.55 0.91 0.24

Americium-241 0.12 0.12 0.19

Cesium-137 -0.03 0.06 0.09

Potassium-40 12.20 1.64 0.75

Protactinium-231 -0.87 1.47 238

Radium-226 5.29 1.36 0.23

Radium-228 1.15 0.19 0.32

Thorium-228 1.63 0.68 0.15

Thorium-230 4.39 1.31 0.27

Thorium-232 1.02 0.52 0.27

Uranium-235 -0.07 0.65 1.05

Uranium-238 4.22 2.05 1.66
SLD101346| SLD101346 | 05/22/07 0.5 1.0 Actinium-227 -0.19 0.22 0.33 0.05

Americium-241 0.00 0.04 0.07

Cesium-137 0.00 0.02 0.03

Potassium-40 10.86 0.88 0.33

Protactinium-231 0.25 0.64 0.96

Radium-226 2.48 0.61 0.09

Radium-228 0.81 0.07 0.11

Thorium-228 0.80 0.43 0.29

Thorium-230 2.64 0.88 0.13

Thorium-232 1.06 0.50 0.25

Uranium-235 0.27 0.31 0.43

Uranium-238 1.80 0.68 0.58
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Sample Sample Collection] Start End Thickness Parameter Result? Error | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgs@| (ft bgs) |Material (ft) (pCifg)* (pCifg) | Value
SLD101346| SLD101347 | 05/22/07 1.5 2.0 Actinium-227 -0.08 0.29 0.39 0.02
Americium-241 0.00 0.05 0.08
Cesium-137 -0.02 0.02 0.04
Potassium-40 11.61 1.07 0.33
Protactinium-231 0.21 0.75 113
Radium-226 2.50 0.63 0.11
Radium-228 0.85 0.10 0.14
Thorium-228 1.22 0.56 0.26
Thorium-230 212 0.78 0.14
Thorium-232 1.13 0.53 0.14
Uranium-235 0.23 0.31 0.53
Uranium-238 1.55 0.85 0.78
SLD101366| SLD101366 | 05/17/07 0 0.5 Actinium-227 0.37 0.23 0.21 0.12
Americium-241 0.05 0.04 0.04
Cesium-137 0.03 0.02 0.02
Potassium-40 3.27 0.35 0.17
Protactinium-231 0.22 0.35 0.54
Radium-226 2.13 0.51 0.05
Radium-228 0.50 0.04 0.06
Thorium-228 0.45 0.40 0.39
Thorium-230 2.46 1.05 0.47
Thorium-232 0.62 0.46 0.21
Uranium-235 -0.07 0.16 0.26
Uranium-238 1.96 0.36 0.35
SLD101367 | 05/17/07 1 15 Actinium-227 0.15 0.15 0.22 0.04
Americium-241 0.02 0.03 0.04
Cesium-137 0.05 0.02 0.02
Potassium-40 4.81 0.45 0.19
Protactinium-231 0.31 0.36 0.56
Radium-226 2.59 0.62 0.06
Radium-228 0.56 0.04 0.05
Thorium-228 1.14 0.53 0.30
Thorium-230 2.32 0.82 0.26
Thorium-232 0.78 0.43 0.30
Uranium-235 0.15 0.17 0.29
Uranium-238 212 0.51 0.42
SLD101368| SLD101368 | 05/17/07 0 0.5 Actinium-227 0.02 0.13 0.18 0.00
Americium-241 0.02 0.03 0.04
Cesium-137 0.07 0.02 0.02
Potassium-40 6.40 0.52 0.18
Protactinium-231 -0.03 0.36 0.54
Radium-226 1.43 0.35 0.05
Radium-228 0.47 0.04 0.06
Thorium-228 0.62 0.37 0.25
Thorium-230 1.1 0.52 0.25
Thorium-232 0.49 0.32 0.13
Uranium-235 -0.07 0.15 0.25
Uranium-238 0.92 0.41 0.38
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Sample Sample |Collection| Start End | Thickness Parameter Result* | Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsP| (ft bgs) |Material (ft) (pCifg)* (pCi/g) Value
SLD101368f SLD101369 | 05/17/07 1.5 2.0 Actinium-227 0.29 0.44 0.74 0.02
Americium-241 -0.01 0.08 0.14
Cesium-137 0.03 0.06 0.10
Potassium-40 8.82 1.50 0.77
Protactinium-231 0.1 1.45 2.17
Radium-226 2.53 0.72 0.20
Radiurm-228 1.00 0.18 0.28
Thorium-228 1.03 0.56 0.38
Thorium-230 2.07 0.84 0.17
Thorium-232 0.88 0.50 0.17
Uranium-235 -0.08 0.55 0.89
Uranium-238 1.97 1.94 1.35
SLD101370| SLD101370 | 05/17/07 0 0.5 Actinium-227 0.00 0.14 0.20 0.00
Americium-241 0.01 0.03 0.04
Cesium-137 0.01 0.01 0.02
Potassium-40 4,42 0.46 0.18
Protactinium-231 0.07 0.32 0.55
Radium-226 1.59 0.39 0.05
Radium-228 0.32 0.05 0.06
Thorium-228 0.50 0.37 0.17
Thorium-230 1.14 0.58 017
Thorium-232 0.38 0.32 0.17
Uranium-235 -0.10 0.16 0.25
Uranium-238 0.97 0.42 0.37
SLD101371 | 05/17/07 1 1.5 Actinium-227 0.19 0.15 0.23 0.02
Americium-241 0.02 0.03 0.05
Cesium-137 -0.01 0.01 0.02
Potassium-40 13.78 0.86 0.21
Protactinium-231 0.16 0.39 0.59
Radium-226 1.43 0.36 0.06
Radium-228 0.76 0.06 0.08
Thorium-228 1.47 0.66 0.16
Thorium-230 2.06 0.81 0.16
Thorium-232 1.35 0.63 0.16
Uranium-235 0.07 0.18 0.28
Uranium-238 0.95 0.43 0.46
SLD101372 | 05/17/07 2 2.5 Actinium-227 0.00 0.36 0.56 0.00
Americium-241 -0.01 0.06 0.11
Cesium-137 -0.04 0.04 0.05
Potassium-40 717 1.18 0.59
Protactinium-231 0.05 1.12 1.66
Radium-226 2.01 0.56 0.16
Radium-228 0.40 0.19 0.37
Thorium-228 0.74 0.42 0.31
Thorium-230 1.44 0.61 0.14
Thorium-232 0.61 0.37 0.14
Uranium-235 -0.16 0.44 0.70
Uranium-238 0.90 0.81 1.54
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Sample Sample |Collection| Start End | Thickness Parameter Resuit? Error | Detection| Sum of*
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCilg) Value
SLD101370| SLD101373 | 05/17/07 5.5 6.0 Actinium-227 -0.10 0.17 0.26 0.02

Americium-241 -0.02 0.04 0.07

Cesium-137 -0.01 0.02 0.03

Potassium-40 14.98 1.15 0.24

Protactinium-231 0.21 0.57 0.84

Radium-226 1.36 0.37 0.08

Radium-228 0.81 0.07 0.08

Thorium-228 1.02 0.51 0.15

Thorium-230 2.12 0.80 0.32

Thorium-232 1.29 0.58 0.15

Uranium-235 -0.01 0.23 0.38

Uranium-238 1.32 0.52 0.66
SLD101374| SL.D101374 | 05/17/07 0 0.5 Actinium-227 -0.14 0.17 0.25 0.00

Americium-241 0.01 0.04 0.06

Cesium-137 0.25 0.05 0.03

Potassium-40 1.83 0.47 0.26

Protactinium-231 0.27 0.57 0.87

Radium-226 0.54 0.18 0.07

Radium-228 0.24 0.06 0.10

Thorium-228 0.36 0.29 0.27

Thorium-230 0.59 0.37 0.14

Thorium-232 0.20 0.22 0.27

Uranium-235 0.28 0.24 0.40

Uranium-238 1.00 0.50 0.54
SLD101375 | 05/17/07 1.5 2.0 Actinium-227 -0.11 0.17 0.26 0.00

Americium-241 0.01 0.04 0.06

Cesium-137 0.01 0.02 0.02

Potassium-40 9.00 0.80 0.22

Protactinium-231 0.09 0.49 0.71

Radium-226 1.59 0.42 0.06

Radium-228 0.60 0.06 0.08

Thorium-228 0.62 0.37 0.29

Thorium-230 1.58 0.62 0.13

Thorium-232 0.70 0.38 0.13

Uranium-235 0.34 0.22 0.39

Uranium-238 1.42 0.54 0.54
SLD101376 | 05/17/07 2.5 3.0 Actinium-227 -0.25 0.24 0.36 0.00

Americium-241 0.01 0.056 0.08

Cesium-137 -0.01 0.02 0.03

Potassium-40 12.16 1.13 0.27

Protactinium-231 0.00 0.66 0.93

Radium-226 2.16 0.57 0.09

Radium-228 0.84 0.09 0.10

Thorium-228 0.81 0.43 0.29

Thorium-230 1.91 0.71 0.13

Thorium-232 0.67 0.39 0.25

Uranium-235 0.05 0.29 048

Uranium-238 1.46 0.69 0.81
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Sample Sample | Collection] Start End | Thickness Parameter Result? Error | Detection| Sum of*®
Location | ldentification Date Depth Depth of Cover Limit Ratios
Number (ft'bgs?] (f bgs) |Material (ft) (pCirg)* (pCi/g) Value
SLD101374| SLD101377 | 05/17/07 5 5.5 Actinium-227 0.06 0.23 0.37 0.04
Americium-241 0.00 0.06 0.09
Cesium-137 -0.02 0.02 0.03
Potassium-40 14.36 1.23 0.27
Protactinium-231 0.06 0.69 0.98
Radium-226 2.76 0.71 0.09
Radium-228 1.07 0.09 0.1
Thorium-228 1.43 0.62 0.27
Thorium-230 2.30 0.84 0.15
Thorium-232 0.95 0.49 0.27
Uranium-235 0.16 0.30 0.51
Uranium-238 1.96 0.86 0.88
SLD101378{ SLD101378 | 05/17/07 0 0.5 Actinium-227 -0.13 0.28 0.43 0.00
Americium-241 -0.02 0.06 0.09
Cesium-137 0.21 0.06 0.05
Potassium-40 7.23 0.98 0.31
Protactinium-231 0.01 0.88 1.40
Radium-226 1.04 0.33 0.12
Radium-228 0.34 0.09 0.14
Thorium-228 0.49 0.35 0.28
Thorium-230 1.12 0.55 0.15
Thorium-232 0.1 0.16 0.15
Uranium-235 -0.12 0.34 0.53
Uranium-238 1.05 0.69 1.28
SLD101379 | 05/17/07 1.5 20 Actinium-227 0.10 0.41 0.67 0.17
Americium-241 0.02 0.10 0.15
Cesium-137 0.00 0.04 0.07
Potassium-40 10.92 1.35 0.68
Protactinium-231 0.92 1.21 1.88
Radium-226 3.56 0.93 0.17
Radium-228 0.88 0.16 0.20
Thorium-228 1.40 0.62 0.27
Thorium-230 3.98 1.22 0.15
Thorium-232 0.80 0.45 0.27
Uranium-235 -0.45 0.51 0.79
Uranium-238 3.06 1.50 1.34
SLD101380 | 05/17/07 3 3.5 Actinium-227 -0.08 0.22 0.34 0.01
Americium-241 0.01 0.06 0.08
Cesium-137 0.01 0.02 0.03
Potassium-40 20.17 1.50 0.19
Protactinium-231 0.46 0.60 0.92
Radium-226 1.50 0.41 0.09
Radium-228 1.05 0.09 0.1
Thorium-228 1.09 0.49 0.27
Thorium-230 1.59 0.61 0.22
Thorium-232 1.06 0.48 0.12
Uranium-235 0.23 0.27 0.47
Uranium-238 1.14 0.76 0.79
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Sample Sample | Collection] Start End | Thickness Parameter Result3 Error | Detection] Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgs?] (ft bgs) |Material (f) (pCi/g)* (pCi/g) Value
SLD101378| SLD101381 | 05/17/07 4.5 5.0 Actinium-227 -0.05 0.14 0.22 0.00

Americium-241 0.01 0.04 0.06

Cesium-137 0.00 0.01 0.02

Potassium-40 13.91 1.08 0.16

Protactinium-231 -0.33 0.43 0.55

Radium-226 0.86 0.24 0.05

Radium-228 0.37 0.05 0.06

Thorium-228 0.74 0.46 0.36

Thorium-230 0.78 0.46 0.16

Thorium-232 0.46 0.35 0.30

Uranium-235 -0.17 0.17 0.26

Uranium-238 0.76 0.54 0.52
SLD101382| SLD101382 | 05/17/07 0 0.5 Actinium-227 -0.03 0.12 0.19 0.00

Americium-241 0.02 0.03 0.05

Cesium-137 0.04 0.02 0.01

Potassium-40 3.02 0.41 0.19

Protactinium-231 0.30 0.35 0.59

Radium-226 1.17 0.31 0.05

Radium-228 0.18 0.04 0.06

Thorium-228 0.20 0.20 0.22

Thorium-230 1.23 0.51 0.22

Thorium-232 0.21 020 | 012

Uranium-235 0.02 0.16 0.26

Uranium-238 0.71 0.48 0.44
SLD101383 | 05/17/07 1.5 2.0 Actinium-227 0.75 0.48 0.42 0.15

Americium-241 0.07 0.07 0.09

Cesium-137 0.01 0.02 0.03

Potassium-40 10.42 1.01 0.35

Protactinium-231 -0.22 0.84 117

Radium-226 4.40 1.11 0.11

Radium-228 1.00 0.09 0.13

Thorium-228 1.48 0.65 0.28

Thorium-230 3.55 1.13 0.15

Thorium-232 0.66 0.41 0.15

Uranium-235 0.21 0.35 0.60

Uranium-238 3.38 1.01 0.94
SLD101384 | 05/17/07 35 4.0 Actinium-227 -0.07 0.20 0.32 0.03

Americium-241 0.00 0.056 0.08

Cesium-137 0.00 0.02 0.03

Potassium-40 12.03 1.07 0.20

Protactinium-231 0.02 0.67 0.95

Radium-226 2.05 0.54 0.09

Radium-228 0.72 0.08 0.10

Thorium-228 0.70 0.44 0.30

Thorium-230 2.36 0.89 0.30

Thorium-232 0.58 0.39 0.30

Uranium-235 0.03 0.26 0.43

Uranium-238 0.88 0.85 0.77
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Sample Sample | Collection] Start End | Thickness Parameter Result? Error | Detection| Sum of3
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCilg) | Value
SLD101382} SLD101385 | 05/17/07 4.5 5.0 Actinium-227 0.06 0.18 0.29 0.00

Americium-241 0.00 0.04 0.07

Cesium-137 -0.01 0.02 0.03

Potassium-40 10.24 0.95 0.20

Protactinium-231 0.06 0.56 0.80

Radium-226 1.61 0.43 0.07

Radium-228 0.48 0.06 0.09

Thorium-228 0.87 0.54 0.42

Thorium-230 1.94 0.85 0.35

Thorium-232 1.01 0.59 0.42

Uranium-235 0.01 0.23 0.39

Uranium-238 1.21 0.59 0.65
SLD101386| SLD101386 | 05/21/07 0 0.5 Actinium-227 -0.07 0.24 0.38 0.00

Americium-241 0.01 0.05 0.08

Cesium-137 0.14 0.05 0.04

Potassium-40 15.20 1.24 0.29

Protactinium-231 0.11 0.71 1.02

Radium-226 1.02 0.30 0.10

Radium-228 0.40 0.09 0.14

Thorium-228 0.45 0.31 0.13

Thorium-230 0.92 0.47 0.30

Thorium-232 0.40 0.29 0.13

Uranium-235 0.18 0.29 0.48

Uranium-238 0.38 0.55 0.96
SLD101387 | 05/21/07 1.5 20 Actinium-227 0.03 0.21 0.35 0.00

Americium-241 0.00 0.05 0.08

Cesium-137 0.00 0.02 0.04

Potassium-40 5.37 0.76 0.34

Protactinium-231 -0.17 0.59 0.91

Radium-226 1.06 0.30 0.09

Radium-228 0.30 0.08 0.12

Thorium-228 0.43 0.29 0.22

Thorium-230 0.44 0.29 0.12

Thorium-232 0.43 0.29 0.22

Uranium-235 0.10 0.26 0.44

Uranium-238 0.70 0.52 0.96
SLD101388 | 05/21/07 35 4.0 Actinium-227 -0.19 0.21 0.31 0.01

Americium-241 0.02 0.05 0.08

Cesium-137 -0.01 0.02 0.03

Potassium-40 18.30 1.38 0.22

Protactinium-231 0.22 0.68 0.99

Radium-226 1.53 0.41 0.08

Radium-228 1.03 0.09 0.10

Thorium-228 1.38 0.59 0.30

Thorium-230 1.41 0.59 0.13

Thorium-232 0.92 0.46 0.13

Uranium-235 0.23 0.26 0.46

Uranium-238 1.24 0.84 0.79
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Sample Sample | Collection| Start End | Thickness Parameter Result®> | Error | Detection| Sum of®
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgsy| (ftbgs) |Material (f) (pCi/g)* (pCi/g) Value
SLD101386| SLD101389 | 05/21/07 5.3 5.8 Actinium-227 0.03 0.24 0.36 0.03

Americium-241 -0.02 0.06 0.08

Cesium-137 0.01 0.02 0.03

Potassium-40 18.42 1.44 0.25

Protactinium-231 0.39 0.71 0.87

Radium-226 1.69 0.45 0.09

Radium-228 1.03 0.09 0.12

Thorium-228 0.83 0.40 0.23

Thorium-230 1.13 0.47 0.11

Thorium-232 1.08 0.45 0.20

Uranium-235 -0.14 0.28 0.45

Uranium-238 2.60 0.88 0.76
SLD101390] SLD101390 | 05/21/07 0 0.5 Actinium-227 -0.14 0.22 0.33 0.00

Americium-241 -0.01 0.06 0.09

Cesium-137 0.02 0.03 0.05

Potassium-40 6.55 0.85 0.31

Protactinium-231 0.54 0.70 1.19

Radium-226 1.38 0.39 0.11

Radium-228 0.34 0.09 0.13

Thorium-228 0.39 0.28 0.22

Thorium-230 1.43 0.57 0.12

Thorium-232 0.30 0.24 0.22

Uranium-235 -0.08 0.29 0.46

Uranium-238 0.42 0.61 1.06
SLD101391 | 05/21/07 1 1.5 Actinium-227 -0.09 0.25 0.39 0.04

Americium-241 0.00 0.06 0.09

Cesium-137 0.07 0.03 0.03

Potassium-40 14.52 1.16 0.23

Protactinium-231 -0.02 0.69 0.98

Radium-226 2.76 0.71 0.09

Radium-228 1.22 0.10 0.10

Thorium-228 1.34 0.58 0.29

Thorium-230 2.08 0.75 0.25

Thorium-232 0.87 0.45 0.13

Uranium-235 -0.10 0.31 0.50

Uranium-238 2.18 0.92 0.86
SLD101392 | 05/21/07 3.5 4.0 Actinium-227 -0.14 0.31 0.44 0.20

Americium-241 -0.06 0.06 0.09

Cesium-137 0.01 0.03 0.03

Potassium-40 11.25 1.09 0.31

Protactinium-231 0.69 0.81 1.23

Radium-226 3.72 0.95 0.11

Radium-228 1.43 0.12 0.13

Thorium-228 1.15 0.55 0.32

Thorium-230 3.90 1.19 0.14

Thorium-232 1.91 0.74 0.27

Uranium-235 0.08 0.36 0.60

Uranium-238 2.41 0.86 0.98
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Sample Sample ]Collection| Start End | Thickness Parameter Result* | Eror | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCirg)* (pCi/g) Value
SLD101390| SLD101393 | 05/21/07 5.5 6.0 Actinium-227 -0.10 0.22 0.34 0.01
Americium-241 0.06 0.06 0.09
Cesium-137 0.00 0.02 0.03
Potassium-40 19.83 1.51 0.25
Protactinium-231 -0.34 0.69 0.92
Radium-226 1.57 0.43 0.09
Radium-228 1.05 0.09 0.12
Thorium-228 1.30 0.54 0.22
Thorium-230 1.54 0.59 0.12
Thorium-232 0.44 0.29 0.12
Uranium-235 0.17 0.29 0.49
Uranium-238 1.11 0.756 0.76
SLD101394| SLD101394 | 05/21/07 0 0.5 Actinium-227 0.01 0.16 0.26 0.00
Americium-241 -0.02 0.04 0.06
Cesium-137 0.09 0.03 0.03
Potassium-40 7.93 0.82 0.22
Protactinium-231 0.08 0.59 0.85
Radium-226 0.62 0.19 0.08
Radium-228 0.19 0.05 0.10
Thorium-228 0.40 0.28 0.23
Thorium-230 1.00 0.46 0.12
Thorium-232 0.36 0.26 0.12
Uranium-235 -0.13 0.22 0.35
Uranium-238 0.23 0.43 0.76
SLD101395 | 05/21/07 1.5 2.0 Actinium-227 -0.20 0.40 0.62 0.14
Americium-241 -0.05 0.09 0.13
Cesium-137 0.04 0.03 0.06
Potassium-40 10.05 1.24 0.45
Protactinium-231 0.25 1.15 1.67
Radium-226 4.35 1.09 0.16
Radium-228 1.22 0.14 0.20
Thorium-228 1.54 0.63 0.13
Thorium-230 2.92 0.95 0.25
Thorium-232 0.79 0.43 0.13
Uranium-235 -0.37 0.47 0.74
Uranium-238 217 1.36 1.27
SLD101396 | 05/21/07 3.2 37 Actinium-227 0.01 0.21 0.33 0.01
Americium-241 0.00 0.05 0.08
Cesium-137 -0.02 0.02 0.03
Potassium-40 18.50 1.43 0.29
Protactinium-231 0.36 0.68 1.01
Radium-226 1.56 042 0.09
Radium-228 0.87 0.09 0.11
Thorium-228 0.77 0.40 0.22
Thorium-230 1.22 0.52 0.12
Thorium-232 1.26 0.53 0.12
Uranium-235 -0.01 0.27 0.45
Uranium-238 1.06 0.73 0.78
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Sample Sample |Collection| Start End | Thickness Parameter Result? Error | Detection] Sum of®
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCi/g)* (pCirg) | Value
SLD101394| SLD101397 | 05/21/07 5.5 6.0 Actinium-227 -0.24 0.30 0.45 0.02
Americium-241 -0.02 0.08 0.12
Cesium-137 -0.01 0.03 0.05
Potassium-40 17.46 1.54 0.48
Protactinium-231 0.17 0.97 1.40
Radium-226 1.68 0.47 0.14
Radium-228 0.89 0.12 0.17
Thorium-228 1.01 0.54 0.30
Thorium-230 1.85 0.77 0.30
Thorium-232 1.19 0.59 0.30
Uranium-235 -0.13 0.36 0.58
Uranium-238 1.93 1.17 1.02
SLD101398| SLD101398 | 05/21/07 0 0.5 Actinium-227 0.08 0.14 0.24 0.00
Americium-241 0.02 0.03 0.05
Cesium-137 0.14 0.03 0.02
Potassium-40 11.16 0.91 0.15
Protactinium-231 0.19 0.45 0.66
Radium-226 0.98 0.27 0.06
Radium-228 0.36 0.05 0.07
Thorium-228 1.03 0.53 0.33
Thorium-230 1.22 0.58 0.28
Thorium-232 0.31 0.28 0.33
Uranium-235 0.06 0.19 0.32
Uranium-238 0.82 0.61 0.47
SLD101399 | 05/21/07 1.5 20 Actinium-227 -0.02 045 0.72 0.35
Americium-241 0.10 0.11 0.17
Cesium-137 0.03 0.04 0.07
Potassium-40 9.99 1.43 0.65
Protactinium-231 1.12 1.39 2.12
Radium-226 6.53 1.60 0.20
Radium-228 1.41 0.17 0.27
Thorium-228 1.19 0.57 0.28
Thorium-230 5.70 1.59 0.156
Thorium-232 1.68 0.70 0.28
Uranium-235 0.06 0.56 0.92
Uranium-238 4.51 1.82 1.61
SLD101400 | 05/21/07 34 39 Actinium-227 -0.06 0.15 0.23 0.00
Americium-241 -0.01 0.04 0.05
Cesium-137 -0.01 0.01 0.02
Potassium-40 14.61 0.98 0.15
Protactinium-231 0.27 0.41 0.61
Radium-226 1.57 0.41 0.06
Radium-228 0.90 0.06 0.07
Thorium-228 0.99 0.47 0.29
Thorium-230 1.34 0.56 0.13
Thorium-232 0.74 0.39 0.13
Uranium-235 0.23 0.25 0.31
Uranium-238 0.78 0.51 0.51
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Sample Sample | Collection| Start End | Thickness Parameter Result®> | Error | Detection| Sum of?
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCi/g)* (pCirg) Value
SLD101398| SLD101401 | 05/21/07 5.5 6.0 Actinium-227 0.10 0.36 0.59 0.01

Americium-241 -0.01 0.08 0.13

Cesium-137 -0.02 0.03 0.05

Potassium-40 20.47 1.75 0.48

Protactinium-231 -0.22 1.08 1.48

Radium-226 1.72 048 0.13

Radium-228 1.13 0.14 0.20

Thorium-228 1.28 0.60 0.28

Thorium-230 1.74 0.72 0.15

Thorium-232 1.24 0.58 0.15

Uranium-235 0.41 0.43 0.74

Uranium-238 0.58 0.85 1.48
SLD101402| SLD101402 | 05/21/07 0 0.5 Actinium-227 -0.08 0.22 0.34 0.00

Americium-241 -0.03 0.05 0.07

Cesium-137 0.00 0.02 0.04

Potassium-40 4.65 0.75 0.28

Protactinium-231 0.15 0.59 0.95

Radium-226 1.67 045 0.09

Radium-228 043 0.08 0.10

Thorium-228 0.63 0.36 0.23

Thorium-230 1.56 0.61 0.12

Thorium-232 0.46 0.30 0.12

Uranium-235 0.30 0.28 0.49

Uranium-238 0.70 0.57 1.01
SLD101403 | 05/21/07 15 20 Actinium-227 0.29 0.29 0.46 0.00

Americium-241 -0.01 0.06 0.09

Cesium-137 -0.01 0.03 0.04

Potassium-40 8.95 1.09 0.46

Protactinium-231 -0.35 0.79 1.19

Radium-226 1.60 0.45 0.1

Radium-228 0.50 0.10 0.15

Thorium-228 0.55 0.35 0.26

Thorium-230 1.73 0.68 0.14

Thorium-232 0.44 0.32 0.26

Uranium-235 0.06 0.31 0.51

Uranium-238 0.52 0.65 1.16
SLD101404 | 05/21/07 3 35 Actinium-227 0.00 0.25 0.40 0.05

Americium-241 0.03 0.06 0.10

Cesium-137 0.00 0.03 0.04

Potassium-40 9.89 1.14 0.42

Protactinium-231 0.11 0.82 1.18

Radium-226 1.94 0.52 0.12

Radium-228 0.58 0.09 0.15

Thorium-228 1.64 0.71 0.36

Thorium-230 2.43 0.91 0.30

Thorium-232 1.25 0.60 0.16

Uranium-235 0.14 0.35 0.59

Uranium-238 1.71 1.01 0.91
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Sample Sample |Collection| Start End | Thickness Parameter Result? Error | Detection] Sum of®
Location | Identification Date Depth Depth | of Cover Limit Ratios
Number (ft'bgs (ft bgs) |Material (ft) (pCirg)* (pCilg) Value
SLD101402| SLD101405 | 05/21/07 4 4.5 Actinium-227 -0.16 0.25 0.37 0.00

Americium-241 0.03 0.06 0.09

Cesium-137 0.01 0.02 0.04

Potassium-40 9.62 1.00 0.36

Protactinium-231 -0.17 0.85 1.16

Radium-226 1.93 0.52 0.1

Radium-228 0.64 0.10 0.12

Thorium-228 0.90 0.46 0.29

Thorium-230 1.81 0.69 0.13

Thorium-232 0.87 0.45 0.25

Uranium-235 -0.16 0.33 0.53

Uranium-238 1.39 1.02 0.82
SLD103455| SLD103455 | 05/22/07 0] 0.5 Actinium-227 -0.08 0.26 0.40 0.00

Americium-241 0.01 0.05 0.08

Cesium-137 ) 0.07 0.03 0.04

Potassium-40 381 | 062 | 036

Protactinium-231 -0.27 0.64 1.03

Radium-226 0.74 0.25 0.11

Radium-228 0.15 0.16 0.22

Thorium-228 0.40 0.29 0.23

Thorium-230 0.79 0.41 0.13

Thorium-232 0.32 0.25 0.13

Uranium-235 0.24 0.26 0.46

Uranium-238 0.92 0.75 0.70
SLD103456 | 05/22/07 1 1.5 Actinium-227 -0.1 0.19 0.29 0.00

Americium-241 0.02 0.04 0.06

Cesium-137 0.00 0.02 0.03

Potassium-40 8.32 0.72 0.27

Protactinium-231 0.24 0.53 0.82

Radium-226 1.78 0.45 0.08

Radium-228 0.70 0.07 0.09

Thorium-228 1.03 0.53 0.29

Thorium-230 1.91 0.77 0.16

Thorium-232 0.81 0.46 0.16

Uranium-235 0.23 0.23 0.40

Uranium-238 1.34 0.56 0.54
SLD103457| SLD103457 | 05/22/07 0] 0.5 Actinium-227 -0.02 0.30 0.47 0.00

Americium-241 0.04 0.06 0.10

Cesium-137 0.21 0.05 0.05

Potassium-40 5.86 0.82 0.38

Protactinium-231 -0.38 0.83 1.35

Radium-226 1.42 0.41 0.12

Radium-228 0.37 0.10 0.16

Thorium-228 0.57 0.35 0.24

Thorium-230 0.97 0.47 0.13

Thorium-232 0.37 0.28 0.24

Uranium-235 -0.02 0.32 0.52

Uranium-238 1.18 0.94 0.91




Table 3-2

Terminal Railroad Association Soil Spoils Area
Pre-Design Investigation Radiological Data Results

Page 56 of 56

Sample Sample |Collection| Start End | Thickness Parameter Result* | Emor | Detection| Sum of®
Location | Identification Date Depth Depth of Cover Limit Ratios
Number (ft'bgsy| (ft bgs) |Material (ft) (pCi/g)* (pCilg) Value
SLD103457} SLD103458 | 05/22/07 1.3 1.8 Actinium-227 -0.03 0.27 0.38 0.08

Americium-241 0.06 0.05 0.08

Cesium-137 0.00 0.03 0.04

Potassium-40 8.72 0.83 0.34

Protactinium-231 0.32 0.74 1.13

Radium-226 3.40 0.83 0.10

Radium-228 0.83 0.10 0.13

Thorium-228 0.79 0.45 0.33

Thorium-230 2.22 0.83 0.27

Thorium-232 0.76 0.43 0.15

Uranium-235 -0.09 0.31 0.51

Uranium-238 3.35 0.83 0.70

ft - feet

bgs - below ground surface

Analytical data includes background values (i.e., concentrations reflect grouss radionuclide values)

pCi/g - Picocuries per gram

Prior to calculating the SOR, background values for each radionuclide were subtracted from their respective gross
radionuclide values

Background Values: Radium-226 = 2.78 pCi/g
Radium-228 = .95 pCi/g
Thorium-230 = 1.94 pCil/g
Thorium-232 = 1.09 pCi/g

Uranium-238 = 1.44 pCi/g
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Table 4-1
Summary of Data Quality Assessment for the
Terminal Railroad Association Soil Spoils Area Pre-Design Investigation

Precision®

Did field screening samples meet SAG Table
3-1 DQOs for precision?

Did field and laboratory duplicate samples
analyzed in the laboratory meet SAG Table 3-1
DQOs for precision?

Field screening samples met the precision objectives.

The data have been evaluated and/or validated by the
SAIC Data Management Group. The Relative Percent
Difference (RPD) and/or Normalized Absolute
Difference (NAD) were generally within the control
limits for both the field split and field duplicate samples.
Tables 4-1A through 4-1D demonstrate the exceptions.
Laboratory duplicates are analyzed at the time of data
package review. The sample data was within the control
limits for all data. The data can be used for their
intended purpose.

Accuracy?

Did laboratory control samples and/or tracer
samples analyzed in the laboratory meet SAG
Table 3-1 DQOs for accuracy?

The data have been evaluated and/or validated by the
SAIC Data Management Group. 0.2 percent of the
sample data was qualified as estimated when the
laboratory control sample and/or the tracer was outside
of the control limits. The data can be used for their
intended purpose.

Repres

entativeness?®

Was the pre-design investigation sampling plan
designed according to the SAG requirements?

Were the sampling techniques defined in the
SAG implemented?

Were the analytical procedures specified in the
SAG and work description followed?

Were holding times exceeded?

The pre-design investigation sampling was designed
according to the SAG.

Sampling techniques defined in the SAG were
implemented.

The data have been evaluated and/or validated by the
SAIC Data Management Group. The proper analytical
methods were utilized in the analyses of these samples.
The data can be used for their intended purpose.

Holding times were met for 100.0 percent of the
analyses. The data can be used for their intended

purpose.
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Table 4-1

Summary of Data Quality Assessment for the
Terminal Railroad Association Soil Spoils Area Pre-Design Investigation

Completeness®

Are results available for at least 95 percent of
field screening measurements for VOCs and
Radiological Activity?

Are results available for at least 90 percent of
laboratory samples?

Results are available for 100 percent of the field
screening measurements.

The percent completeness for this sampling effort is 99.9
percent.

Comparability®

Are data sets sufficiently comparable to allow
reasonable conclusions to be drawn?

Standardized and consistent procedures used to obtain
analytical data are expected to provide comparable
results. Current and historical information are
sufficiently comparable to allow a reasonable
determination of the nature and extent of the radiological
contamination.

Pre-Design Investigation Samples

Were all proposed sample locations sampled?

Were the surface and subsurface soil
concentrations of radiological COCs, and their
associated SOR values, determined for the
TRRA Soil Spoils Area?

Were areas within the TRRA Soil Spoils Area
identified as requiring remediation?

Was the vertical extent of contamination
delineated?

Was the horizontal extent of contamination
delineated?

What were the soil concentrations of arsenic
and cadmium at the TRRA Soil Spoils Area,
and do they meet the remediation criteria
established in the ROD (USACE, 1998)?

Does the total dose from residual activity in
soils containing material licensed by the NRC,
commingled with MED/AEC-related wastes,
exceed 25 millirems per year?

All sample locations were sampled.

The surface and subsurface concentration of radiological
COCs and their associated SOR values were determined
for the TRRA Soil Spoils Area.

Four areas requiring remediation were identified within
the TRRA Soil Spoils Area. Two of the Areas (Area 3
and Area 4) may be candidates for areal averaging.

The vertical extent of contamination was delineated
utilizing the analytical data, the geological data, and
historical information.

The horizontal extent of contamination was delineated
utilizing the analytical data, gamma walkover survey
results, the geological data, and historical information.

In accordance with e-mail direction from the U.S. Army
Corps of Engineers, St. Louis District (USACE, 2006),
soil samples for arsenic and cadmium are not required
for the TRRA Soil Spoils Area.

This assessment will be performed by the Verification
Contractor after the remedial actions have been
completed.
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Table 4-1
Summary of Data Quality Assessment for the

Terminal Railroad Association Soil Spoils Area Pre-Design Investigation

Pre-Design Investigation Samples (continued)

Do the minimum detectable activities of the
individual radionuclides exceed 50 percent of
their respective ROD remediation criteria?

Are there property characteristics that may
affect the remedial design of the TRRA Soil
Spoils Area?

The minimum detectable activities of the individual
radionuclides do not exceed 50 percent of their
respective ROD remediation criteria.

There are no known property characteristics that may
affect the remedial design of the TRRA Soil Spoils
Area.

Potential Class 2 and Class 3 Areas

Were all Potential Class 2 and Class 3 borings
completed and sampled?

Has USACE concurrence been documented for
samples that were not obtained?

For borings with sample results with SOR
values greater than 1.0, were additional borings
completed?

All planned borings were completed and sampled.

All sample locations were sampled.

Three HTR samples (HTR105391, HTR105392, and
HTR105393) were used to help delineate SLD101278
(Area 3) and three HTR samples (HTR105394,
SLD105395, and HTR105396) were used to help
delineate SLD101284 (Area 4).

Note:

“ Data quality assessment information for precision, accuracy, representativeness, completeness, and
comparability provided by Science Applications International Corporation.
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Split Precision for Alpha Spec. Analyses for the

Table 4-1A

Terminal Railroad Association Soil Spoils Area Pre-Design Investigation

Thorium-228 Thorium-230 Thorium-232
Sample Name RPD NAD RPD NAD RPD NAD

SLD101198 / SLD101198-1 50.16 0.82 25.89 NC 16.59 NC
SLD101214 / SLD101214-1 37.88 0.48 16.22 NC 21.95 NC
SLD101220 / SLD101220-1 6.90 NC 25.73 NC 38.69 0.47
SLD101230 / SLD101230-1 6.23 NC 47.25 0.79 51.77 0.45
SLD101266 / SLD101266-1 23.06 NC 35.73 0.67 44.17 0.40
SLD101272 / SLD101272-1 * * - * - *
SLD101312/ SLD101312-1 * * . * * *
SLD101324 / SLD101324-1 17.91 NC 2.87 NC 18.29 NC
SLD101328 / SLD101328-1 14.54 NC 14.13 NC NC NC
SLD101398 / SLD101398-1 * * * * - .

* Sample not analyzed.

NAD - Normalized Absolute Difference
NC - Not Calculable when one or both samples non-detect.

RPD - Relative Percent Difference

Source: Data table provided by Science Applications Interational Corporation
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Table 4-1B

Duplicate Precision for Alpha Spec. Analyses for the
Terminal Railroad Association Soil Spoils Area Pre-Design Investigation

Revision 0
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Thorium-228 Thorium-230 Thorium-232
Sample Name RPD NAD RPD NAD RPD NAD
SLD101198 / SLD101198-2 . . . . * .
SLD101214 / SLD101214-2 * . . . . .
SLD101220/ SLD101220-2 . . . . . .
SLD101230/ SLD101230-2 . * * . * .
SLD101266 / SLD101266-2 . . . . - .
SLD101272/ SLD101272-2 * . . » . .
SLD101312/ SLD101312-2 * . . . . .
SLD101324 / SLD101324-2 * * * * . .
SLD101328 / SLD101328-2 * . . * * *
SLD101398 / SLD101398-2 * - * . * *

* Sample not analyzed.

NAD - Normalized Absolute Difference
NC - Not Calculable when one or both samples non-detect.
RPD - Relative Percent Difference

Shaded and Boldface - RPD / NAD pair exceeds the contro! limit.
Source: Data table provided by Science Applications International Corporation
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Table 4-1C
Split Precision for Gamma Spec. Analyses for the
Terminal Railroad Association Soil Spoils Area Pre-Design Investigation
Sampie Name Actinium-227 Alﬁericlum-ZM Cesium-137 Potassium-40 | Protactinium-231 Radium-226 Radium-228 Thgrium-zza Thorium-230 { Thorium-232 | Uranium-235 | Uranium-238
RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD | RPD | NAD RPD NAD | RPD | NAD RPD NAD
gtglgnggi NC NC NC NC 36.59 | 0.75 15.04 NC NC NC 5.31 NC 4.62 NC 4.62 NC NC NC 4.62 NC NC NC 12.96 NC
gtg:g:;::.q NC NC NC NC 12.81 NC 1.56 NC NC NC 5.75 NC 7.95 NC 7.95 NC NC NC 7.95 NC NC NC 4.12 NC
Stg:gggg-/‘l NC NC NC NC NC NC 9.03 NC NC NC 6.37 NC 6.70 NC 6.70 NC NC NC 6.70 NC NC NC 4.42 NC
gtg:gggg-q NC NC NC NC 1.25 NC 0.78 NC NC NC 33.64 | 095 | 50.05 | 3.14 50.05 | 3.14 NC NC 50.05 | 3.14 NC NC 17.86 NC
gtglgggg-q NC NC NC NC 26.20 NC 1.44 NC NC NC 3.55 NC 1.08 NC 1.08 NC NC NC 1.08 NC NC NC 35.37 0.95
gtg“:gg;g-q NC NC NC NC 28.33 NC 15.67 NC NC NC 8.47 NC 20.71 NC 20.71 NC NC NC 20.71 NC NC NC 34.77 | 0.70
gtg}glgg-q 24.58 NC NC NC 12.80 NC 0.00 NC NC NC 4.85 NC 18.40 NC 18.40 NC 3.09 NC 18.40 NC 767 NC 26.28 NC
gtgmlggz-q NC NC NC NC 26.85 NC 8.04 NC NC NC 3.90 NC 14.25 NC 14.25 NC NC NC 14.25 NC NC NC NC NC
gtglgggg-q NC NC NC NC 19.94 NC 6.14 NC NC NC 1.36 NC 13.90 NC 13.90 NC NC NC 13.90 NC NC NC NC NC
gtg:gggg-q NC NC NC NC 3.51 NC 14.11 NC NC NC 13.91 NC 9.67 NC 9.67 NC NC NC 9.67 NC NC NC 19.87 NC

NAD - Normalized Absolute Difference
NC - Not Calculable
RPD - Relative Percent Difference

Source: Data table provided by Science Applications International Corporation
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Duplicate Precision for Gamma Spec. Analyses for the

Table 4-1D

Terminal Railroad Association Soil Spoils Area Pre-Design Investigation
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Sampie Name

Actinium-227

Americium-241

137

Pota

40

Protactini

231

Radium-226

Radi

228

Thoriu

1m-228

Thorium-230

Thorit

1m-232

Uranium-235

RPD | NAD

RPD NAD

NAD

RPD

NAD

RPD

NAD

RPD [ NAD

RPD

NAD

RPD

NAD

RPD | NAD

RPD

NAD

RPD { NAD

SLD101198/
SLD101198-2

» »

- -

-

.

. -

»

- -

-

- -

SLD101214/
SLD101214-2

SLD101220/
SLD101220-2

SLD101230/
SLD101230-2

SLD101266/
SLD101266-2

SLD101272/
SLD101272-2

SLD101312/
SLD101312-2

SLD101324/
SLD101324-2

SLD101328/
SLD101328-2

SLD101398/
SLD101398-2

- .

* Sample not analyzed.
NAD - Normalized Absolute Difference
RPD - Relative Percent Difference

Source: Data table provided by Science Applications International Corporation
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APPENDIX A

Terminal Railroad Association Soil Spoils Area

Boring Logs
101198 101202 101206 101210 101214
101218 101218B 101220 101224 101226
101230 101234 101238 101242 101246
101248 101250 101252 101256 1012568
101258 101260 101264 101266 101268
101272 101274 101278 101282 101282B
101284 101286 101288 101294 101298
101300 101302 101302B 101304 101308
101310 101312 - 101316 101320 101320B
101324 101328 101328B 101332 101334
101336 101338 101342 101344 101346
101346B 101366 101368 101370 101374
101374B 101378 101382 101386 101390
101394 101398 101402 103455 103457

(Note: Boring Logs were not prepared for HTZ and HTR sample locations due to shallow depths)
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