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• 1.0 Introduction  

A pre-design investigation at the City of Venice, Illinois Vicinity Property (DT-11) was 

conducted by Shaw Environmental, Inc. (Shaw) for the U.S. Army Corps of Engineers 

(USACE), St. Louis District, from 2001 through 2003. The pre-design investigation activities 

were conducted pursuant to 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 otherwise control sites where residual 

radioactive contamination 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. 

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 

contamination. Radiological contamination is defined as the presence of radiological 

contaminants of concern (COCs) in soil at concentrations exceeding the ROD remediation 

criteria. As identified by the ROD, the radiological COCs at the SLDS are uranium-238 (U- 

• 
238), thorium-230 and 232 (Th-230/232), radium-226 and 228 (Ra-226/228), and uranium-235 

(U-235) daughter products protactinium-231 (Pa-231) and actinium-227 (Ac-227). As currently 

defined, the SLDS consists of the Mallinckrodt Inc. (Mallinckrodt) plant (a chemical 

manufacturer) and surrounding vicinity properties, one of which is the DT-11. 

During remedial investigation activities conducted by BNI at the SLDS between 1986 and 1990, 

radiological contamination was identified in a number of soil samples, including six samples 

collected from what was believed at the time to be City of St. Louis property (later identified as 

the City of Venice, Illinois Vicinity Property), and the McKinley Iron property (later identified 

as PSC Metals property). However, project personnel have since come to a better understanding 

of true property boundaries and subsequently determined that the six radiologically contaminated 

samples were actually collected from the DT-11. Subsequent evaluation of the remedial 

investigation data indicated that additional delineation of the nature and extent of the radiological 

contamination was necessary to properly design a remediation plan for portions of the SLDS, 

including the DT-11. 

The USACE added the DT-11 as a SLDS vicinity property in 2000, based on the remedial 

investigation results, and an initial (hereinafter referred to as "phase I") pre-design investigation • 	work scope was developed. The DT-11 study boundary, as defined during the phase I pre-design 
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investigation activities, was identified as the shadow of the McKinley Bridge between the outer 

harbor line and North Ninth Street. This shadow was interpreted as the land beneath the 

structural bridge components and approaches. Phase I of the DT-11 pre-design investigation was 

conducted between June 2000 and May 2001. 

• 
After August 2001, the USACE was advised that the City of Venice, Illinois owned more than 

just that property beneath the McKinley Bridge; specifically, 7.5 acres more than originally 

thought, for a total area of 11.5 acres. As a result, the USACE requested that the pre-design 

investigation activity study boundary for the DT-11 be expanded to include the holdings of the 

City of Venice, Illinois in the area surrounding the McKinley Bridge. The vicinity property, 

initially named the McKinley Bridge Vicinity Property, was renamed to the City of Venice, 

Illinois property to reflect the property ownership and true property boundaries and was given 

the unique vicinity property identifier DT-11. In 2002, the USACE developed a pre-design 

investigation work description for the collection of additional data for the DT-11 and authorized 

implementation of the additional pre-design activities (hereinafter referred to as "phase II") (IT, 

2001a). The scope of work and authorization for these phase II activities were documented by 

Field Work Variance 105 (as further described in Section 2.0). The purpose of the phase II pre-

design activities was twofold: to identity and obtain additional data to assess the potential for 

radiological contamination in areas not previously assessed (i.e., the newly included acreage of 

the DT-11) and to further refine and delineate the areas of radiological contamination identified 

during the remedial investigation and phase I sampling activities. Concurrent with the phase II 

pre-design investigation, radiological surveys were performed and soil samples were collected 

within potential Class 2 areas (see Section 2.0) on the DT-11 in accordance with the Multi-

Agency Radiation Survey and Site Investigation Manual (MARSSIM) (U.S. Department of 

Defense [DOD] et al., 2000). The DT-11 phase II pre-design investigation activities were 

conducted from May 2002 to January 2003. 

As part of the phase II activities, the USACE requested that additional potential Class 2 and pre-

design investigation borings/samples be provided for those areas of the DT-11 that were not 

sampled during the phase I activities, and select potential Class 2 sample locations be extended 

to deeper depths. This request was based on a recent evaluation of information obtained during 

remedial construction activities at another vicinity property that indicated the presence of 

radiological contamination associated with subsurface geological or historical deposits; 

specifically, a historical topographic surface of the early 1940s (approximately 420 feet above 

mean sea level) at that vicinity property. Extrapolation of this information to the DT-11 raised 

the possibility of similar deposits at similar and/or deeper depths, and also led to an evaluation of 
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four possible contaminant transport mechanisms (e.g., air, surface-water runoff, subsurface, and 

• 
direct placement). 

As currently defined, the DT-11 encompasses the general area from North Ninth Street to the 

western bank of the Mississippi River (beneath and parallel to the McKinley Bridge) (see Figure 

1-1). In addition, the DT-11 includes an area beneath and parallel to an elevated rail-line 

structure that approaches from the south (starting south of Buchanan Street) and connects to the 

south side of the McKinley Bridge. The east-west trending portion of the DT-11 is transected by 

the Burlington Northern Santa Fe (BNSF) Railroad Vicinity Property (DT-12), the Terminal 

Railroad Association Vicinity Property (DT-9), the Norfolk Southern Railroad Vicinity Property 

(DT-3), North Second Street, and North Broadway. The portion of the property east of DT-12 is 

bordered to the north by the MSD Liftstation Vicinity Property (DT-15), and to the south by the 

City Property Vicinity Property (DT-2) and a small portion of the PSC Metals Vicinity Property 

(DT-8). The portion of the DT-11 that is located between DT-9 and DT-12 is surrounded by DT-

8. West of DT-9 to North Broadway, the DT-11 is bordered to the south by Mallinckrodt Plants 

1, 11, and 9 from east to west. West of North Broadway and east of North Ninth Street, the DT-

11 is bordered by multiple properties as well as a small portion of the Mallinckrodt plant. The 

roughly north-south trending Mississippi River Flood Protection Levee (levee) bisects the DT-II 

near the eastern boundary of the property. The north-south trending portion of DT-11 is 

bordered to the west by DT-12 and a small portion of DT-8, and to the east by DT-2, DT-8, 

Mallinckrodt Plant 7 East, and the Archer Daniels Midland Vicinity Property (DT-1). 

The phase I and II investigation activities conducted at the DT-11, and the results obtained 

during these activities, are described in this Pre-Design Investigation Data Summary Report 

(PDIR). In addition, this PDIR also includes a summary of the investigation activities described 

in the Remedial Investigation Report for the St. Louis Downtown Site, St. Louis, Missouri 

(Remedial Investigation Report) (BNI, 1994); the Remedial Investigation Addendum for the St. 

Louis Site, St. Louis, Missouri (Science Applications International Corporation [SAIC], 1995); 

and the Radiological, Chemical, and Hydrogeological Characterization Report for the St. Louis 

Downtown Site in St. Louis, Missouri (Characterization Report) (BNI, 1990). The analytical 

results for selected soil samples collected as part of historical sampling activities at three vicinity 

properties (DT-2, DT-8, and DT-15) adjacent to the DT-11 are also briefly described. These 

samples are important to the overall evaluation of the nature and extent of radiological 

contamination on the DT-11 because they were later determined (based on recently acquired 

property boundary information) to have been collected from the DT-11 rather than from an 

adjacent vicinity property and were used to interpret contaminated areas for the property. 
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2.0 Pre-Design Investigation Activities and Methods 

Activities performed as part of the DT-11 pre-design investigation consisted of an historical 

information review, drilling (including hand augering) and sampling, test pit excavation and 

sampling, and gamma walkover surveys and sampling of the surface and subsurface of the DT-

11. An evaluation of the McKinley Bridge superstructure was not included in this pre-design 

investigation. Evaluation of the bridge superstructure is anticipated at a later time. Pre-design 

investigation activities were conducted at the DT-11 in accordance with the Pre-Design 

Investigation Work Description, Vicinity Properties, St. Louis Downtown Site, St. Louis, 

Missouri (Work Description) (IT, 2001a) (phase I activities), as amended by Field Work 

Variance 105 (phase II activities). In Field Work Variance 105, authorized in May 2002, the 

proposed additional work scope associated with a second phase of DT-11 pre-design 

investigation activities is specified, including the collection of soil samples from borings and test 

pits. In addition, the pre-design investigation activities were performed in accordance with the 

Sampling and Analysis Guide for the St. Louis Sites, St. Louis, Missouri (SAG) (USACE, 2000), 

and the Final Status Survey Plan for Accessible Soil within Mallinckrodt Property and the 

Vicinity Properties, Excluding Plants I, 2 and the City Property at the St. Louis Downtown Site, 

St. Louis, Missouri (FSS Plan) (USACE, 2002a) and its predecessor document, the Final Status 

Survey Plan for Accessible Soil Within Plants 3, 6, 6E, 7N, 7S, 7W, 8, 9, and the Vicinity 

Properties at the St. Louis Downtown Site, St. Louis, Missouri (USACE, 1999a). Each of the 

above-mentioned activities and their associated method(s) of implementation are summarized in 

the following subsections. A brief discussion of investigation-derived waste is also presented. 

Four hundred twenty nine soil samples were collected from 159 sample locations (see Figure 2- 

1) as part of the DT-11 pre-design investigation (phases I and II). The 159 sample locations at 

the DT-11 include 95 potential Class 2 sample locations, 31 pre-design investigation sample 

locations, and 33 gamma walkover sample locations. The term "sample location" is defined as a 

test pit excavation location, 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 

each of the sample locations is specified on the soil boring logs in Appendix A. 

Soil samples were submitted to the Hazelwood Interim Storage Site (HISS) laboratory and 

analyzed by gamma spectroscopy for Ac-227, americium-241 (Am-241), cesium-137 (Cs-137), 

potassium-40 (K-40), Pa-231, Ra-226, Ra-228, Th-228, Th-230, Th-232, U-235, and U-238. 

Subsequent alpha spectroscopy analysis was performed on potential Class 2 soil samples and a 

select number of pre-design soil samples to achieve lower minimum detectable activity values 
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for Th-228, Th-230, and Th-232. The alpha spectroscopy results for Th-228, Th-230, and Th- • 	232 replaced the gamma spectroscopy results and were used as the input for interpretation of the 

pre-design investigation results. The radiological soil sample results for each sample were 

imported into a working database to calculate the sum-of-ratios (SOR) value for each sample. 

The equations used to calculate the SOR values are as follows: 

Samples from 0 to 0.5 feet below ground surface (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 

Samples greater than 0.5 feet below ground surface: 

SOR = Greater of Ra-226 or Th-230 + Greater of Ra-228 or Th-232 + U-238  

	

15 pCi/g 	 15 pCi/g 	50 pCi/g 

• 	Where pCi/g = picocuries per gram 

After calculation of the SOR, the SOR value for each sample was compared to the ROD 

remediation criteria (USACE, 1998) to determine if radiological contamination was present. If 

contamination was identified, the available data and information were evaluated further to 

estimate the areal extent of radiological contamination. This evaluation was performed 

considering adjacent sample analytical data, information pertaining to historical or geological 

features controlling the sample's soil deposition or contaminant deposition. Also considered was 

information pertaining to nearby structural features or barriers that might limit or route migration 

of contamination in a preferred direction or over a specified distance. Based on the foregoing 

evaluation, potential remediation areas and/or contamination contours were identified and used 

to estimate the soil volume to be removed to achieve remediation criteria. 

This PDIR is focused on identifying areas for removal of the potentially contaminated materials 

in accordance with the remedial goals identified in the ROD. The estimated areas of radiological 

contamination provide an aggressive remedial approach to accomplish the ROD goals. 

Alternative methods (e.g. elevated measurement comparison) may result in a lower volume of • 	material required to be remediated. 
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2.1 Historical Information Review 

A review of available historical information sources and documents was performed as part of the 

pre-design investigation to gain insights as to when land development activities and/or related 

physical changes occurred at the DT-11 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 were also identified. The land development 

activities and the locations of the drainage/erosional features were then compared with the 

known MED/AEC operational activities and their associated timeframes to identify areas of the 

DT-11 that may have been affected by MED/AEC operations. 

Specific consideration was given to the identification of the historical topographic surface at the 

DT-11 at the time of the MED/AEC operations. This historical topographic surface likely 

consisted of fill material overlying alluvial deposits referred to as the "natural, in-situ soil 

horizon." This horizon served as a marker zone to ascertain that the MED/AEC-era topographic 

surface had been encountered during the pre-design investigation (phase II), as well as to 

document whether radiological contamination was present at or below the elevation of the 

natural, in-situ soil horizon. The historical topographic surface is known to be present at 

approximately 420 feet mean sea level at other SLDS locations where sampling data have shown 

associated radiological contamination. Therefore, the historical information review included an 

evaluation of the natural, in-situ soil horizon at the DT-11 and the potential for radiological 

contamination conditions similar to those identified at other SLDS locations (including 

preferential pathways for contaminant migration) to be present at the DT-11. 

Radiological and geological data from the remedial investigation, pre-design investigations at the 

DT-11 and surrounding vicinity properties, and remediation activities at nearby vicinity 

properties were also utilized to develop insights as to the nature and extent of the soil units at the 

DT-11. The potential for these soil units to contain radiological contamination was then 

determined. Historical information sources and documents included the following: 

• Historical sampling results, including results for those samples obtained during 
remedial investigations activities at the SLDS (BNI, 1990, 1994) (SAIC, 1995). 

• Historical analytical results from previous sampling at Mallincicrodt Plant 1 (IT, 
1999a), DT-8 (IT, 2000), DT-15 (USACE, 2001a), DT-2 (USACE, 1999b), and the 
Archer Daniels Midland Vicinity Property (DT-1) (USACE, 2002b) 

• Sanborn Maps® (The Sanborn Map Company, 1909, and 1950, 1989, 1990, 1992, 
1993, 1994, 1995, 1998) 
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• Historical topographic maps (United States Geological Survey [USGS], 1933, and 
1935, 1937, 1940, 1950, 1954, 1968, 1993) 

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

• Levee construction plans 

• McKinley Bridge construction plans 

Additionally, a field reconnaissance was performed as part of the historical information review. 

Field reconnaissance activities consisted of a visual assessment and documentation of the 

following: 

• Overall field conditions 

• Surface features that may affect field operations (e.g., structures, utilities, or debris 
that may preclude sample collection in a particular area) 

• Topographic characteristics such as evidence of disturbed ground, depressed areas, 
runoff/erosional areas, etc. 

2.2 Gamma Walkover Surveys and Sampling Consistent with FSS Plan 

Requirements 

Gamma walkover surveys consistent with the FSS Plan (USACE, 2002a and 1999a) 

requirements were conducted by SAIC to identify areas of elevated radiological activity within 

the uppermost layer of soil at the DT-11. The gamma walkover surveys were conducted in 

accessible areas of the DT-11 utilizing a Ludlum Model 2221 together with a Ludlum Model 44- 

10 (2x2 sodium iodide detector) and a global positioning system in areas where satellite coverage 

was adequate. In areas where satellite coverage was not adequate, the surveys were conducted 

by using a 2x2 sodium iodide detector and manually recording the readings (in gross counts per 

minute [cpm]) and their locations on a map of the 1)1-11. The gamma walkover survey results 

for the DT-11 are provided in Appendix B. 

Areas of elevated radiological activity detected during these surveys were marked on the ground 

surface, and surface and/or subsurface soil samples (designated as HTZ samples), were collected. 

SAIC collected soil samples during several sampling events between June 28, 2000 and May 7, 

2002. These samples were collected at 0.5-foot intervals to a maximum depth of 1.5 feet below 

ground surface and submitted for laboratory analysis in accordance with the SAG (USACE, 

2000) and the FSS Plan (USACE, 1999a and 2002a). The HTZ sample locations and results are 

discussed in Section 3.0. 
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2.3 Soil Borings 

The pre-design investigation borings were drilled using a Diedrich D-120 or a Central Mine 

Equipment 55 drill rig equipped with 4.25-inch or 3.25-inch inside diameter hollow stem augers. 

Soil samples were collected using a 2-foot-long by 3-inch outside diameter (OD) 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 4-inch OD steel auger. 

Extensions for the hand auger shaft allowed for the collection of soil samples to a depth of 6 feet 

below ground surface. Soil borings drilled using a hand auger were advanced at 0.5-foot 

increments with a pre-cleaned or decontaminated steel sample bucket. The sample bucket was 

carefully lowered to the bottom of the borehole to prevent scraping and dislodging of sidewall 

material from the borehole. The depth of penetration of the auger was closely monitored to 

ensure that the retrieved soil sample was representative of the appropriate sample interval. 

The soil cores were field screened for radiological activity using a Ludlum 2221 together with a 

Ludlum Model 44-10 (2x2 sodium iodide detector). During drilling activities, soil was screened 

for volatile organic compounds (VOCs) within the breathing zone, for health and safety 

purposes, using a photoionization or flame ionization detector. The field geologist identified and 

lithologically described the soils using American Society for Testing and Materials (ASTM) 

Method D2488-93, Standard Practice for Description and Identification of Soils (Visual-Manual 

Procedure) (ASTM, 1993). The lithological information and the 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 the phase I and phase II 

drilling at the DT-11 are included in Appendix A. 

Soil samples collected from the appropriate 0.5-foot interval for analysis of SLDS radiological 

COCs were placed in one-quart containers with tight-fitting lids. These samples were submitted 

to the HISS laboratory under chain-of-custody, in accordance with SAG procedures (USACE, 

2000). Soil boring samples collected for archiving were placed in double-bagged plastic bags 

with sealable openings. The samples were then transported to the on-site storage trailer under 

chain-of-custody in accordance with SAG procedures. 
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Upon completion, each boring was backfilled in accordance with the SAG or as directed by the 

• 
USACE. There were two situations where the USACE directed the soil borings be backfilled 

with strength grout per the Work Description. The first situation occurred when a boring's total 

depth was equal to or greater than the horizontal distance from that boring to the closest pier 

structure of the McKinley Bridge. This situation was a result of a request from the Illinois 

Department of Transportation. Strength grout was also utilized when a boring was located 

within 300 feet from either side of the levee embankment toe or floodwalls and exceeded 9.9 feet 

in depth. This situation was a direct request by the USACE in an attempt to protect the structural 

and hydraulic integrity of the levee system. Subsequent to backfilling the soil borings, each 

location was either civil surveyed or its distance measured from a known point (nearby surveyed 

feature). A summary of the sample location survey data is presented in Table 2-1. 

2.4 Test Pits 

Test pits were used (instead of soil borings) to allow for characterization of the subsurface by 

direct observation as well as to allow for collection of subsurface samples when drill rig refusal 

occurred at a planned sample location or access restrictions or local conditions limited the 

collection of information or samples using other prescribed methods (e.g., drilling, hand 

sampling, etc). A backhoe was utilized to excavate the test pits. • 	The soil excavated from the test pits was field screened for radiological activity and VOCs and 

lithologically logged using the same methods for soil borings as described in Section 2.3. Field 

screening of the excavated soil occurred as the excavated soil was stockpiled next to the test pit. 

Excavated soil removed from the test pit was temporarily stockpiled on plastic near the 

excavation. During stockpiling, the excavated soil was segregated (based on radiological field 

screening results) into distinctly different piles representing soil encountered within the first 6 

feet below ground surface and soil encountered at more than 6 feet below ground surface. 

Additional soil segregation was also provided if radiological field-screening-instrument count 

rates exceeded the lesser of 2,400 net cpm, or a gross count rate in excess of 1.5 times the 

background count rate. 

During test pit operations, the field geologist recorded descriptions of the encountered material 

on a boring log. Samples were acquired for geological examination and/or radiological 

evaluation by scraping soil from the sidewall or bottom of the test pit with the excavator bucket 

at the requested location or interval. Field screening for radiological activity was remotely 

performed over the sidewalls of the test pit to identify locations of elevated count rates indicative • 	of radiologically contaminated soil. When the depth of the test pit allowed, a sample was 
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acquired by hand-held sampling equipment from one of the sidewalls within each 2 foot 

evaluation length by scraping soil from the sidewall at the location of the elevated count rate, or 

from the bottommost portion of the interval if the count rate was uniform. If the depth of the test 

pit precluded obtaining samples from the sidewall by hand-held sampling equipment, soil was 

moved to the surface using the excavator. The soil was field screened, and a sample was 

collected from the soil within the bucket at the location of the most elevated count rate, or from 

the middle of the excavator bucket if the count rate was uniform. 

Grab samples collected from the test pits were placed in one-quart containers with tight-fitting 

lids. Samples collected from the test pits for analysis of the SLDS radiological COCs were 

submitted to the HISS laboratory under chain-of-custody in accordance with SAG procedures 

(USACE, 2000). Samples collected from the test pits that were archived were placed in double-

bagged plastic bags with sealable openings. The archived samples were transported to the on-

site storage trailer under chain-of-custody in accordance with SAG procedures. 

Test pits were backfilled or covered (with trench plates or plywood) at the end of each work day. 

Upon completion of the test pit excavation operations, the excavated test pit soil was returned to 

the test pit of origin. Soil from the lower portion of the test pit was returned to the test pit first 

and compacted using the excavator bucket. Test pit soil from the top 6 feet of the test pit was 

returned to the top 6 feet of the test pit and compacted using the excavator bucket. If the test pit 

was located from 100 to 300 feet from either side of the levee embankment toe or floodwalls, the 

test pit was backfilled in 10-inch lifts and compacted with the excavator bucket. In addition, any 

removed material from the test pit that had a dimension greater than one-fourth the test pit width 

was not returned as backfill material. If placement and compaction of the backfilled excavated 

soil resulted in a surface below surrounding grade or final surface conditions, 1-inch minus 

gravel was added to the backfilled test pit to bring the surface up to grade. Test pit elevation and 

horizontal control surveys were performed for each test pit. 

2.5 Investigation-Derived Waste 

Investigation-derived waste generated during the pre-design investigation 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 drummed at the site for future disposal by the USACE. 

Waste characterization sampling and analysis (including characterization of investigation-

derived waste and waste characterization in support of remedial actions) will be performed as 

part of remedial design, and in accordance with the SAG (USACE, 2000), the Materials 

Handling and Transportation Plan, FUSRAP St. Louis Downtown Site, St. Louis, Missouri (IT, 
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1999b) and the Small Area Remediation Work Area-Specific Description, FUSRAP St. Louis 

• Downtown Site, St. Louis, Missouri (IT, 2001b) (WASD). 

• 
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3,0 Pre-Design Investigation Results 

Pre-design investigation results include the historical information findings, soil analytical results, 

and geology and hydrogeology information from the DT-11. Analytical results for those soil 

samples that exhibited radiological contamination are summarized in Table 3-1. Radiological 

concentration data for the DT-11 phase I and phase II pre-design investigation samples are 

presented in Table 3-2 

3.1 Historical Information Findings 

As a result of the historical review, several historical/structural features were identified as 

pertinent to the DT-11 pre-design investigation. These features, and their association with the 

DT-11 historical topographic surface believed to have been the exposed ground surface during 

the time of MED/AEC activities (see Section 2.1), are discussed in the following paragraphs. 

McKinley Bridge and Elevated Rail-Line Structures  

The primary structural features of the DT-11 are the McKinley Bridge, its associated elevated 

rail-line structures, and its approach features (e.g., ramps). The construction of the McKinley 

Bridge started in December 1907 and the bridge was opened for traffic in November 1910. The 

bridge was originally designed to carry two rail lines and two traffic lanes. 

As-built construction drawings of the McKinley Bridge illustrate the historical topographic 

surface of 1910 beneath the McKinley Bridge. The 1910 topographic surface beneath the 

McKinley Bridge is important to the DT-11 pre-design investigation because 1) it provides a 

point of reference for the changes in the DT-11 topography from 1910 (pre-MED/AEC) to 

present day and 2) it is the currently available reliable source of topographic information prior to 

the 1940s. This 1910 topographic surface is thought to be similar to the 1940s soil horizon (i.e., 

MED-AEC timeframe) because the presence of the McKinley Bridge structure itself limited the 

potential for topographic changes to be made in the areas beneath the bridge, specifically in the 

area between North Broadway and the DT-12 railroad tracks. Based on a comparison of the 

1910 topographic surface with the with topographic surface interpreted from a 1941 aerial 

photograph, the portion of the DT-11 east of the DT-12 appears to have undergone significant 

topographical changes from 1910 to the early 1940s. The elevations of the 1910 surface, as well 

as other features as shown on the as-built drawings, were based on a zero datum line that was 

reported to be located at the City of Venice, Illinois. Although the conversion factor from the 

City of Venice, Illinois reference datum to a reference datum based on mean sea level is 

• 
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unknown, the relative elevation changes between two points on any one of the drawings were 

• 
noted to help understand the topographic surface of 1910. 

The following is a description of the 1910 topographic surface and associated structures as 

depicted on a 1910 topographic cross section from the as-built construction drawings of the 

McKinley Bridge area. This topographic cross section is included in Appendix C. The 

elevations given on the cross section are relative to the City of Venice, Illinois zero datum line. 

• The McKinley Bridge approach area from North Ninth Street (ground elevation 128.7 
feet) to an alleyway approximately 150 feet to the east has a topographic downward slope 
to the east with an approximate 12-foot relief The bridge abutment bounds this area to 
the north, east, and south. From the alleyway east to North Broadway, the topographic 
surface drops approximately 5 additional feet. From North Broadway east to North 
Second Street and adjacent unnamed railroad tracks, the topographic surface is 
characterized by a small depression. The top-of-rail elevation at North Second Street is 
114.2 feet. From these railroad tracks (ground elevation 111.4 feet) to another set of 
railroad tracks located adjacent to Hall Street (ground elevation 106.3 feet), the 
topographic surface has gentle slopes and drops approximately 5 feet in elevation. 
Further east, the topographic surface decrease in elevation approximately 5 additional 
feet and then remains consistent (a relatively flat surface with gentle slope) eastward to 
the DT-12 railroad track (top-of-rail elevation 108.5 feet) system where the ground 
surface increases in elevation. 

• The western bank of the Mississippi River beneath the McKinley Bridge is located at the 
toe of the Chicago Burlington and Quincy Railroad track system (presently the BNSF 
Railroad track system [DT-12]). Therefore, in 1910, this railroad track system effectively 
served as a levee in this area. As shown on the 1910 as-built drawings, the Mississippi 
River high-water line was at 106.1 feet compared to the DT-12 top-of-rail elevation 
(108.5 feet). The area to the east of this rail line/levee is seasonally submerged by the 
Mississippi River. Therefore, this area to the east is the western bank of the Mississippi 
River in 1910. 

• The western bank of the Mississippi River east of the present day DT-12 railroad tracks 
slopes down with an approximate relief of approximately 35 to 40 feet from the eastern 
edge of the tracks to the east approximately 300 feet. At this location 300 feet east of the 
DT-12 railroad tracks, the topographic relief of the western bank of the Mississippi River 
is minimal and remains relatively flat to the east. In addition, the top of bedrock at this 
location is reported to be at elevation 28.7 feet, 79.8 feet below the DT-12 top-of-rail 
elevation. 

• The 1910 as-built construction drawings did not indicate that the present-day elevated rail 
line structure located south of the McKinley Bridge and east of the DT-12 railroad tracks 
is part of the original McKinley Bridge construction plans. However, according to a 
1941 aerial photograph, the structure is present at that time. 
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The present western entrance/exit of the McKinley Bridge is located between North Ninth Street 

and an alleyway approximately 150 feet to the east, with the bridge abutment on the west side of 

the alley. The bridge abutment was originally constructed with concrete retaining walls on the 

east, north, and south borders (see Figure 3-1). The area had a 12-foot negative relief from the 

west to the east. Based on a 1941 aerial photograph, the non-vegetated area at the entrance/exit 

of McKinley Bridge was elevated above the surrounding grade through the placement of fill 

materials, resulting in the presence of a downward topographic slope to the north. This 

downward-sloping topographic surface was later further elevated through the placement of fill 

materials to match the surrounding grade (1960 aerial photograph; USACE, 2001b), resulting in 

a more gentle slope to the north toward the original concrete retaining walls. 

Between 1958 and 1962, the exit/entrance of the McKinley Bridge to North Ninth Street was 

rerouted to accommodate the newly constructed Interstate 70 (I-70). Prior to these rerouting 

activities, traffic on the McKinley Bridge exited onto North Ninth Street and then further to the 

west onto two additional roads (see Figure 3-1). Subsequent to the construction of 1-70, the 

topographic surface west of North Ninth Street sloped upward to the west, since the roadbed of 

1-70 was constructed approximately 15 feet below the 1958 original ground surface elevation. 

The 1958 and 1962 aerial photographs (USACE, 2001b) indicate that the area between the 

entrance/exit of the McKinley Bridge and North Ninth Street was reworked and material was 

placed in the area to fill/vegetate the northern section of the area. 

In 2001, the McKinley Bridge was closed because it was no longer safe to carry vehicle loads. 

Current plans by the Illinois Department of Transportation to renovate the McKinley Bridge will 

include the demolition and rebuilding of the bridge from the Mississippi River to North Ninth 

Street. 

Mississippi River Flood Protection Levee  

The levee was constructed between 1958 and 1962. It is orientated in a north-south direction and 

is predominantly an earthen levee with a concrete floodwall located beneath the McKinley 

Bridge (see Figure 3-1). Based on the results of the historical information review (including 

review of levee construction drawings and an associated pre-levee-construction geologic cross 

section), the following observations were made: 

• Prior to levee construction, subsurface materials at the planned levee location 
consisted primarily of iron, slag, cinders, stones, asphalt, wood, ashes, brick, gravel, 
and sand. 

• 
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• Prior to the placement of the levee and floodwall, these materials were excavated to • 	depths reaching up to 25 feet below ground surface. 

• The excavated materials were subsequently placed in a drainage gully located south 
of the McKinley Bridge and Mississippi River intersection on portions of what are 
now the DT-11 and DT-2 (see Figure 3-1). 

These excavated materials are pertinent to the DT-11 pre-design investigation since they may 

have been originally located adjacent to the radiologically contaminated areas remediated at 

DT-2 (see Figure 3-1). Since radiologically contaminated material was present to the east and 

west of the current location of the levee, the excavated materials originating from this area may 

also have been radiologically contaminated prior to their excavation and placement on the DT-11 

property between 1958 and 1962. Additionally, the excavated levee material may have been 

placed on the DT-11 in a location previously affected by the deposition of radiologically elevated 

material by surface-water runoff, air dispersion, and/or direct placement. 

St. Louis Riverfront Trail Area  

The St. Louis Riverfront Trail (Trail) is located directly east of the levee and is orientated in a 

north and south direction (Figure 3-1). The Trail is used for biking and pedestrian recreational 

activities and was constructed in approximately 1998. A comparison of the aerial photographs 

• 
(USACE, 2001b) from 1996 (prior to the construction of the Trail) and 1998 (subsequent to Trail 

construction) indicated the following information: 

• The area north of the McKinley Bridge and east of the Trail was potentially 
regraded/vegetated, and fill materials were placed to increase the topographic elevation 
approximately 2 to 3 feet. This area includes portions of the DT-11 and the DT-15. 

• The area to the south of the McKinley Bridge and cast of the Trail was 
regraded/vegetated. This area includes portions of the DT-11 and DT-15. 

According to the Post-Remedial Action Report for the Remedial Actions Conducted in St. Louis, 

Missouri During Calendar Year 1996 (DOE, 1997), radiologically contaminated soil was 

previously removed from DT-2 in an area located on the east side of the levee and south of DT-

11 in the vicinity of the Trail in 1996. Additional information on the DT-2 soil removal is 

contained in the "Nearby SLDS Excavations/Radiological Contamination" discussion later in 

this section. 

• 
Historical Sampling Results  

Although the DT-11 was not specifically targeted for investigation during previous sampling 

activities, radiological activity indicative of contamination levels was identified in six selected 

samples in the interval from 0 to 0.5 feet below ground surface. These samples located on the 
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DT-11, include B16R142, B16R154, E3300N1750, E3575N1870, E3550N1860, and 

E3600N1845. Furthermore, sample location E2165N2198 had an SOR of 0.99. These sample 

locations are further discussed in Section 4.0. 

Nearby SLDS Excavations/Radiological Contamination  

Radiological contamination has been identified on two vicinity properties, DT-2 and DT-8, 

located adjacent to the DT-11 (see Figure 3-1). Information obtained from these properties is 

integral to the understanding and interpretation of the overall the DT-11 pre-design investigation 

results and evaluation, including the nature and extent of radiological contamination. 

Soil excavation on DT-2 was conducted in two phases. The first phase (east of the levee and 

south of DT-11 in the vicinity of the Trail) was completed in 1996 (DOE, 1997). Approximately 

750 cubic yards (volume shipped, not in-situ volume) of material were removed to risk-based 

levels based upon recreational use. The surface area affected by the removal actions was 

estimated to be approximately 26,721 square feet (see Figure 3-1). The second phase (west of 

the levee) of soil excavation occurred in 1998 and was conducted as a remedial action pursuant 

to the ROD (USACE, 1999b). At the time of the 1998 remedial action, most of the ground 

surface area surrounding the shadow of the McKinley Bridge's elevated rail line structure was 

designated as part of DT-2. After additional information later became available regarding the 

actual DT-2 and the DT-11 property boundaries (as discussed in Section 1.0), it became apparent 

that some excavated areas on DT-2 were actually on the DT-11. The second phase of the DT-2 

remedial activities resulted in excavation depths ranging from 0.5 feet below ground surface to 4 

feet below ground surface. In addition to DT-2, several areas of radiological contamination were 

identified on DT-8 at depths from 0.5 to 2.0 feet below ground surface. DT-8 is located south of 

the DT-11 between North Second Street and the DT-12 railroad tracks. The DT-8 areas of 

contamination are located directly north of Mallincicrodt Plant 6 East and have not been 

remediated to date. 

Historical Drainage/Erosional Features 

Surface drainage features were identified during the historical review because such features can 

serve as mechanisms for contaminant transport and deposition. Specifically, through surface 

water flow, radiologically contaminated sediments may be channeled to drainage features where 

they become trapped, concentrated, and deposited or flushed through the drainage system. Based 

on a review of available historical aerial photographs, the following drainage/erosional features 

were noted (see Figure 3-1): 

• 
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• The 1941 aerial photographs (USACE, 2001b) indicate the presence of several 
developed surface drainage features on the eastern portion of the DT-11. The most 
predominant drainage feature is located immediately adjacent to the east side of the 
elevated railroad tracks near the eastern end of the DT-11. The southern boundary of 
this feature is located on DT-2, and the feature extends parallel to the elevated 
railroad tracks to the northeast until it intersects a large drainage feature with 
confluence into the Mississippi River. The other surface drainage features noted on 
the 1941 aerial photographs are associated with railroad spurs and surfaces parallel to 
and underlying the McKinley Bridge's downspouts. 

• The 1947 aerial photograph (USACE, 2001b) indicates that a flood occurred over a 
significant portion of the DT-11. The area beneath the McKinley Bridge structure, 
from the current BNSF railroad tracks to the west side of the current Terminal 
Railroad Association railroad tracks, and an area directly adjacent to the Mississippi 
River are shown submerged by this flood. 

• The 1949 aerial photograph (USACE, 2001b) indicates several developed surface 
drainage features. These features originate on Mallincicrodt Plant 11 and then trend to 
the northwest onto the DT-11 where they traverse the ground surface within the 
McKinley Bridge shadow (i.e., the ground surface directly beneath the bridge 
structure). 

• The 1973 aerial photograph (USACE, 2001b) indicates that the Mississippi River 
exceeded its western banks adjacent to the McKinley Bridge structure. In this 
photograph, the area surrounding the existing location of the Trail (eastern trail) 
appears flooded as well as the area surrounding the former large drainage feature (see 
the 1941 aerial photograph description above). 

3.2 Pre-Design Investigation Analytical Results 

Twenty-four soil samples from 23 of the 159 sample locations exhibited radiological 

contamination. The highest SOR value (26) was identified in the sample collected from 0 to 0.5 

feet below ground surface at sample location SLD70409. This sample had a Ra-226 result of 

130 picocuries per gram. The deepest radiological contamination at the DT-11 was identified at 

sample locations SLD70405 and SLD70409 in samples collected at a depth of 2.0 feet below 

ground surface. The remaining 22 soil samples exhibiting radiological contamination were 

collected from 0 to 0.5 feet below ground surface. The soil analytical results from the 23 sample 

locations exhibiting radiological contamination are summarized in Table 3-1. Radiological data 

for soil samples collected from the 159 sample locations are presented in Table 3-2. The SOR 

values associated with the 24 samples exhibiting radiological contamination and their 

surrounding sample locations on the DT-11 are shown on Figure 3-2 (A through E). This figure 

also includes the primary radionuclide(s) that was/were elevated for each soil sample. 
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3.3 Geology and Hydrogeology 

The geological setting at the SLDS is characterized from surface to bedrock by a fill layer 

present over most of the site, and alluvial sediments located beneath the fill (USACE, 1998). 

The fill, discernable as multiple horizons at some locations, has an average thickness of 13 feet 

and may contain concrete, brick, glass, coal cinders, slag material, and/or other miscellaneous 

material. Along the eastern boundary of the SLDS near the Mississippi River, fill as thick as 30 

feet or more was placed on top of the original floodplain sediments as the SLDS area was 

developed during the late 1800s and early 1900s. Fill thickness along the western boundary of 

the SLDS is generally 10 to 15 feet (USACE, 1998). The alluvial deposits underlying the fill 

consist of stratified clays, silts, sands, and gravels, and range in thickness from 5 to 30 feet. For 

purposes of the SLDS pre-design investigation, the uppermost surface of the alluvial deposits 

underlying the fill is referred to as the "natural, in-situ soil horizon" (as described in Section 2.1). 

Thirteen DT-11 pre-design investigation soil borings penetrated the natural, in-situ soil horizon. 

A summary of the depth, elevation, and soil descriptions of the natural, in-situ soil horizon is 

included in Table 3-3. Limestone bedrock underlies the alluvial deposits at depths of 19 to 80 

feet below ground surface. 

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 DT-11 pre-design 

investigation was solely concentrated on HU-A. Refer to the following section for specific 

geological information that pertains to the areas that exhibited radiological contamination. 

• 

• 
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4.0 Evaluation of Pre-Design Investigation Results 

In this section, the analytical results for each area of radiological contamination identified during 

the DT-11 pre-design investigation are evaluated in conjunction with the relevant geological and 

historical data. The horizontal and vertical extent of contamination is discussed and the presence 

of preferential pathways (if any) is noted. The results of the data quality assessment are also 

presented in this section. 

The evaluation presented in Section 4.1 also includes an assessment of the potential transport 

mechanisms for radiological COCs that may have resulted in the presence of radiological 

contamination on the DT-11. During the pre-design investigation, no historical evidence was 

identified to indicate that radiological operations or activities occurred at the DT-11. Therefore, 

areas of radiological contamination at DT-11 likely resulted from transport mechanisms moving 

radiological contamination to the property or transport mechanisms moving elevated radiological 

materials to the property with subsequent concentration of radiological activity. Four possible 

transport mechanisms may have contributed to contamination on this property (alone or in 

combination): air transport, surface-water transport, subsurface transport, and direct placement. 

Based on visual evidence from aerial photographs and historical maps, multiple 

occurrences/episodes of large-scale fill placement took place at various locations on the DT-11 

over time. Therefore, direct placement may be considered to be one of the most viable transport 

mechanisms for radiological contamination on the DT-11. Based on the location of drainage 

features on the DT-11 and surrounding areas, surface-water transport may have been a viable 

transport mechanism, particularly in areas near the Mississippi River where periodic flood events 

would have resulted in the transportation/dcposition/reworking of sediments. No direct evidence 

was identified to refute the possibility of transportation and deposition of radiological COCs by 

air. However, given that the radiological contamination areas are relatively isolated from one 

another, air transport as the sole mechanism for distribution of remediable levels of radiological 

COCs appears to be less feasible than direct placement or surface-water transport. Subsurface 

transport appears to be the least viable transport mechanism at DT-11, considering the shallow 

depth (less than 3.5 feet below ground surface) of radiological contamination and the visual 

absence of ground water at this depth. 

4.1 Radiological Contamination Areas 

Nine areas (I through IX) of radiological contamination are present on the DT-11. The locations 

of these areas and their associated depths of radiological contamination are identified on Figures 
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4-1. Enlarged views of these radiological contamination areas are illustrated on Figures 4-2 

through 4-6. These areas are located throughout the DT-11 from North Ninth Street to the 

Mississippi River as well as from the McKinley Bridge to Angelrodt Street. 

Areal 

Area I (see Figure 4-2) is located on the northwest corner of North Ninth Street and the 

entrance/exit of the McKinley Bridge. Area I is approximately 445 square feet (41 square 

meters) with a depth of 0.5 foot below ground surface. Radiological contamination (with an 

SOR of 1.72) was detected in Area I at sample location HTZ27444 from 0 to 0.5 feet below 

ground surface (see Figure 3-2A). The primary COCs contributing to the radiological 

contamination in Area I are Th-230 and Ra-226. The sample at location HTZ27444 was 

collected from a localized surface layer of fill material consisting of a dark brown to black, silty 

fine sand. Based on surrounding sample location geological information, this surface layer is 

approximately 1 foot thick and is discontinuous to the south, east, and west. To the south of 

HTZ27444, in the vicinity of sample location SLD70380, the fill layer is still present, but in the 

shallow subsurface at a depth of approximately 0.5 feet. A soil sample collected from this layer 

at sample location SLD70380 from 0.5 to 1.0 feet below ground surface had an SOR of 0.34. 

Because the fill layer at sample location HTZ27444 is discontinuous to the south, east, and west, 

and because a sample collected from the same fill layer to the south had an SOR of 0.34, Area I 

appears to be is an isolated area of radiological contamination. The extent of contamination in 

Area I has been vertically and horizontally delineated by sample data within the DT-11 property 

boundaries to the south, east, and west. To the north, the extent of contamination has been 

inferred based on the subsurface geologic conditions and the presence of the retaining wall built 

in 1909 (see Figure 2-1). 

One potential preferential pathway was identified in Area I in the form of the contact between 

the silty sand (i.e., the surface layer of fill) and a concrete retaining wall. However, it is unlikely 

that radiological contamination has migrated through this pathway to the subsurface based on the 

surrounding subsurface data (i.e., 5LD27444 with an SOR of 0.19 at 0.5 to 1.0 feet below ground 

surface). 

As previously discussed in Section 3.1, between 1958 and 1962, the entrance/exit of the 

McKinley Bridge to North Ninth Street was rerouted to accommodate the newly constructed I-

70. The aerial photographs indicate that this area between the entrance/exit of the McKinley 

Bridge and North Ninth Street was reworked and material was imported to fill/vegetate the 

northern section of the area. The imported fill material introduced to the area between 1958 and 

1962 may have had pre-existing elevated radiological activity. The fill material in Area I consist 

• 
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o'f dark brown to black, silty fine sand and is similar in composition to fill material that is present 

in other areas of the SLDS. The source of the radiological contamination in the DT-11 Area I fill 

material has not been ascertained but local material in the vicinity of the SLDS could have been 

incorporated as fill material at the DT-11. It is also possible that subsequent to the placement of 

the imported fill material, radiologically contaminated sediments may have been deposited and 

concentrated by surface-water runoff in the area adjacent to the northern concrete retaining wall, 

thereby resulting in the radiological contamination in Area I. 

Area II 

Area II (see Figure 4-2) is located directly beneath the south side of the McKinley Bridge 

structure and east of North Broadway approximately 10 feet. This area of contamination is 

approximately 1,193 square feet (111 square meters) with a depth of 1 foot below ground 

surface. Area II is bounded by the piers of the McKinley Bridge structure to the north, west, and 

east, and by Mallinckrodt Plant 9 to the south. Vertical drainage pipes that drain surface water 

from the top of the McKinley Bridge structure discharge into Area II. Mallinckrodt Plant 9, 

located directly south of Area II, is covered by asphalt at a higher elevation than Area II. 

Radiological contamination (with an SOR of 1.1) was detected in Area II at sample location 

SLD69741 from 0 to 0.5 feet below ground surface (see Figure 3-2A). The primary COC 

contributing to the radiological contamination in Area II is Th-230. The sample was collected 

from a surface layer of fill material consisting of black coarse sand with a trace of silt and gravel. 

Based on surrounding sample location information, this surface layer of fill material is 

approximately 1.5 feet thick. Sample location 5LD69741 was moved to the south of its 

originally proposed location due to a previously unknown horizontal concrete layer that was 

present from approximately 1.0 to 1.5 feet below ground surface. The contamination in Area II 

appears to be vertically and horizontally delineated within the DT-11 property boundaries, 

however, contamination is suspected to extend to Mallinckrodt Plant 9 to the south. The 

contamination at DT-11 appears to be vertically contained by the presence of the concrete layer 

that is 1.0-1. 5 feet below ground surface. One potential preferential pathway was observed in 

Area II in the form of the contact between the horizontal concrete layer and the overlying sand 

and gravel layer. 

Surface soil in Area II may have been deposited as a result of years of accumulation of 

windblown particulates settling and sediments from water transportation mechanisms. 

Specifically, sediment may have been transported by surface-water runoff from Mallinckrodt 

Plant 9 and/or the McKinley Bridge drainage pipes. The soil in Area II was wet at the time of 

sampling, due to surface-water runoff from the surrounding areas and ponding above the 

horizontal concrete layer located approximately 1.0 to 1.5 feet below ground surface. The COCs 
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identified in Area II were likely emplaced as a result of water transportation (and subsequent 

concentration through time) of radiologically contaminated sediment originating from the 

surrounding Mallinckrodt plants (i.e., Plant 9). 

Area III  

Area III (see Figure 4-3) is located beneath the McKinley Bridge between Second Street and 

Hall Street. Mallinckrodt Plants 11 and 1 are located directly south and a Mallinckrodt parking 

lot is located directly north of Area III. Area III is approximately 300 square feet (28 square 

meters) with a depth of 1.5 feet below ground surface. Radiological contamination was detected 

at sample locations HTZ00537 (SOR of 1.2) and SLD06018 (SOR 5.0) in samples collected 

from 0 to 0.5 feet below ground surface and 0.2 to 0.7 feet below ground surface, respectively 

(see Figure 3-2B). The primary COC contributing to the radiological contamination in Area III 

is Th-230. The samples at locations HTZ00537 and SLD06018 were collected from a 1.5-foot-

thick fill material consisting of black slag and cinders. A soil sample collected from location 

SLD06018 at 1.7 feet below ground surface had an SOR of 0.01. The depth of contamination at 

Area III is based on the soil sample collected at 1.7 feet below ground surface and the thickness 

(1.5 feet thick) of the material that exhibited radiological contamination. Area III appears to be 

an isolated area of radiological contamination, vertically and horizontally delineated within the 

DT-11 property boundaries, based on radiological data from sample locations surrounding HTZ 

00537. Based on observations made during the pre-design investigation, Area III is currently 

used for equipment/vehicles and storage of miscellaneous materials by Mallincicrodt. The 

presence of radiological contamination in Area III may be the result of historical tracking and/or 

fill placement and subsequent deposition of sediment from vehicles originating in the 

Mallinckrodt plant and passing through or nearby Area III. Surface-water runoff from the 

adjacent Mallinckrodt plant onto Area III may also have contributed to this contamination. No 

preferential pathways in this area were observed during the pre-design investigation. 

Area IV  

Area IV (see Figure 4-4) is located on the southeast corner of Hall Street and the McKinley 

Bridge. This area is located directly north of DT-8. A north-south oriented access road utilized 

by PSC Metals, Inc. is located directly east of Area IV. Area IV is approximately 688 square 

feet (64 square meters). Radiological contamination (with an SOR of 1.2) was detected in Area 

IV at sample location SLD70383 from 0 to 0.5 foot below ground surface (see Figure 3-2C). 

The primary COCs contributing to the radiological contamination in Area IV are Th-230 and Ra-

226. The radiologically contaminated sample was collected from a surface layer of fill material 

consisting of dark brown to black fine silty sand with gravel. This surface fill layer is 

approximately 1.0 to 1.5 feet thick. This area of contamination is horizontally and vertically 

G:Wicinity PropertiesWity of Venice\Rev B.I.PH2 \Rev 0 New \CVIVP PDIR Rev 0 Final.doc 

• 

4-4 



• 

• 

• 

delineated based on radiological data and the physical features (i.e., access road to the east of 

Area IV) in the local surroundings. In addition, no preferential pathways were observed in this 

area during the pre-design investigation. 

Radiologically contaminated sediment may have been deposited on the ground surface in Area 

IV by the tracking of vehicles as they passed by Area IV on the adjacent access road. Area IV is 

located in an area that has little traffic flow and is not used for any operations by PSC Metals, 

Inc. Surface soil with radiological contamination has been identified at DT-8 (see Figure 3-1) 

located immediately north of Mallincicrodt Plant 6 East Half and south of the DT-11. This soil is 

in an area utilized by PSC Metals, Inc. for scrap metal unloading and loading operations. 

Radiologically contaminated sediments may have adhered to the equipment/vehicles and been 

subsequently deposited in Area IV. Since there has been little traffic in Area IV, sediment 

containing radiological COCs may have been deposited and concentrated in Area IV. 

Area V 

Area V (see Figure 4-5) is located approximately 120 feet west of the Mississippi River, and the 

boundaries of this area straddle the McKinley Bridge shadow. The Trail is located 

approximately 60 feet to the west of Area V. The DT-2 and DT-15 properties are located 

directly adjacent to the south and north of Area V, respectively. Area V is approximately 9,457 

square feet (879 square meters) with depths of 1.5 to 3.5 feet below ground surface. 

Radiological contamination was detected from 0 to 0.5 feet below ground surface at sample 

locations HTZ00152, HTZ00488, HTZ00490, HTZ66183, HTZ66184, HTZ27461, and 

SLD70478 (see Figure 3-2D). Samples collected from locations SLD70405 and SLD70409 were 

the only samples that exhibited radiological contamination deeper than 0.5 feet below ground 

surface. Although an SOR value of 16.06 was calculated for the sample obtained from 0 to 0.5 

feet below ground surface at location SLD70748, the sample obtained from this same location at 

1.5 to 2.0 feet below ground surface had an SOR of 0.02. This 0.02 SOR result served to 

delineate the vertical extent of radiological contamination at location SLD70748. At location 

SLD70405, the sample obtained from the 0 to 0.5-foot below ground surface sample interval had 

an SOR of 0.97. However, radiological contamination was identified in the underlying soil to a 

depth of at least 2 feet below ground surface. At location SLD70409, radiological contamination 

was identified from 0 to at least 2 feet below ground surface. Soil samples collected from 

SLD70405 and SLD70409 at 3.5 to 4.0 feet below ground surface both had SOR values of 0.03. 

These samples served to delineate the vertical extent of radiological contamination at these 

locations. The highest SOR value for Area V was 26 at sample location SLD70409 from 0 to 0.5 

foot below ground surface. The primary COCs contributing to the radiological contamination in 

Area V are Th-230, Ra-226, and U-238. 
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For purposes of evaluating the pre-design investigation results, Area V was divided into north 

and south sections based on the geological and radiological trend characteristics observed during 

the pre-design investigation. In the vicinity of sample locations SLD70478, HTZ00490, 

HTZ00488, and HTZ00152 (north section of Area V), a light brown silty fine sand with few 

medium gravel and cinders with a trace of brick fragments was identified. In addition, several 

pieces of asphalt, concrete, and wood surface debris were observed during the DT-11 field 

reconnaissance in the vicinity of sample location SLD70478. Soil in the area directly beneath 

the McKinley Bridge has been eroded by fluctuations in Mississippi River levels up to 

approximately 2 to 3 feet, relative to the surrounding areas north and south of the McKinley 

Bridge. In addition to the erosional effects, driftwood has been deposited in Area V, with the 

majority likely deposited during the recession of Mississippi River floodwaters in May 2002 

(observed during the DT-11 field reconnaissance). During the gamma walkover survey 

conducted using a 2x2 sodium iodide detector, elevated radiological activity in concrete and 

asphalt debris (ranging from 18,000 to 110,000 cpm) was reported at isolated locations at the 

surface and the shallow subsurface throughout Area V. The size of this debris ranged from 0.5 

to 3.0 feet in length. Typical background radiological activity levels in this area ranged from 

7,500 to 9,000 cpm. 

Based on the location-specific information presented in the previous paragraph, the following 

statements may be made regarding the presence of radiological contamination/activity in the 

north section of Area V: 

• The presence of elevated radiological activity in the asphalt and concrete along with 
the broken and cracked nature of the materials and its placement as fill or rip-rap 
suggests that this material may have been relocated to this area from a different 
source or area. The elevated radiological activity within the concrete/asphalt 
materials without commensurate elevated radiological activity in the surrounding 
matrix materials suggests that the concrete/asphalt debris obtained its elevated 
radiological activity prior to its placement in Area V. 

• The asphalt and concrete debris exhibiting radiological activity may be remnants of 
what was present beneath the McKinley Bridge before the Mississippi River 
transported much lighter and smaller sized material downstream. 

• The north section of Area V is contaminated to 1.5 feet below ground surface. 

• No preferential pathways in Area V were observed during this pre-design 
investigation. 

The south section of Area V has different geological and radiological characteristics than the 

north section. Because of these different characteristics (e.g., the presence of cobble-sized rip-

rap material not previously observed at any other SLDS locations), a detailed description of the 
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subsurface geology in the south section of Area V has been included in this report as supporting 

information for future remedial design efforts. A geologic cross section of the south section of 

Area V that includes sample locations SLD69773, SLD70405, and SLD69744 is included as 

Figure 4-7. 

The subsurface geology at sample location SLD70405 consists of gray limestone cobble-sized 

rip-rap material with brown silt from 0 to 1.0 foot below ground surface; sandy gravel, trace slag, 

cinders, brick, and silt from 1.0 to 3.2 feet below ground surface; brown fine sand with trace 

brick fragments and concrete to 5.7 feet below ground surface; and then orange/brown silty clay 

to at least 10 feet below ground surface. No cobble material was identified at sample location 

SLD70409 located directly south of SLD70405. At sample location SLD70409, dark brown silt 

with brick fragments, asphalt debris, and a trace of glass bottles and roots were encountered from 

0 to 2.2 feet below ground surface. From 2.2 feet to 8.2 feet below ground surface, light brown 

sand with brick, concrete, glass bottles, and clay tile was present. Below 8.2 feet below ground 

surface to approximately 19 feet below ground surface, orange/brown clayey sand with a trace of 

gravel and silt was present. 

At sample location SLD69774 (located east of SLD70405 and SLD70409), cobble material was 

observed from 0 to 4 feet below ground surface. Below 4 feet below ground surface, light brown 

silty clay with various thin layers of debris (i.e., concrete fragments, brick, cinders, metal, gravel, 

and slag) was encountered to approximately 20 feet below ground surface. At 20 feet below 

ground surface, a gray silty clay with lesser amounts of urban material than the overlying fill was 

observed. This silty clay is present to a depth of 32 feet below ground surface. At 32 feet below 

ground surface, what appeared to be the natural in-situ soil horizon was encountered. However, 

based on Mississippi River flooding/erosion information obtained from review of historical 

documentation, it is likely that this soil is reworked natural in-situ soil (with the reworking 

probably occurring before 1941). The orange/brown silty clay/clayey sand material that is 

present at sample locations SLD70405 and SLD70409 is not present at sample location 

SLD69774. A sample from SLD70409 was collected from the orange/brown silty clay/clayey 

sand layer and has an SOR value of 0.0 at 13 to 13.5 feet below ground surface. 

Based on geologic information from sample locations SLD70405, SLD70409, and SLD69774, 

the following interpretations were made regarding the subsurface geological conditions and the 

relation of these conditions to the presence of radiological contamination in the south section of 

Area V: 
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• The top of the orange/brown silty clay/clayey sand layer ranges from 5.7 feet below 
ground surface (SLD70405) to 8.2 feet below ground surface (SLD70409) and slopes 
to the south-southeast with a 2.5-feet relief from SLD70405 to SLD70409. This layer 
pinches out approximately 15 feet to the east of sample locations SLD70405 and 
SLD70409. This layer is not delineated to the south of SLD70409, to the north of 
SLD70405, or west of SLD70405 and SLD70409 due to the limited depth of the 
surrounding borings in this area. 

• The gray limestone cobble-sized rip-rap material with brown silt is found in a layer 
approximately 1 foot thick at sample location SLD70405. This layer is discontinuous 
to the north and south of SLD70405, and is up to 4 feet thick at sample location 
SLD69774 (see Figure 4-7). 

• The south section of Area V is radiologically contaminated to approximately 3.5 feet 
below ground surface. 

• No preferential pathways in Area V were observed during the DT-11 pre-design 
investigation. 

Area V is in the direct vicinity of where material from historical flood protection levee activities 

was reported to have been placed between 1958 and 1962. Based on a comparison between the 

flood protection levee geologic cross section soil descriptions and the pre-design investigation 

boring logs in Area V (see Appendix A), the radiologically contaminated material in Area V is 

similar to what was reported in the flood protection levee geologic cross section soil descriptions 

(i.e., iron, slag, cinders, stones, asphalt, wood, brick, gravel, and sand). In addition, the 

orange/brown silty clay/clayey sand is unique to the subsurface material at the SLDS, and this 

soil resembles the type of soil that would be used for the construction of an earthen levee. 

However, since this soil is slightly sandy, it could have failed to meet the engineering 

requirements necessary for use in the Mississippi River Flood Protection Levee (see Section 3.1) 

and subsequently was placed in Area V as discarded levee construction material. Therefore, 

radiological contamination may be the result of transport by heavy equipment from beneath the 

current location of the flood protection levee to the current location in Area V during the 

construction of the Mississippi River Flood Protection Levee. 

Radiological contamination in Area V is horizontally and vertically delineated within the DT-11 

property lines based on radiological data and the physical features in the local surroundings. 

Specifically, the deepest borings (SLD69774 and SLD70409) in Area V were drilled to a depth 

of 31 and 26 feet below ground surface and these borings were sampled to depths of 31 feet 

below ground surface. No radiological contamination was identified in any of the samples 

obtained from these borings at depths greater than 3.5 feet below ground surface. The sampling 

results from these borings were used to help bound the vertical extent of radiological 

contamination in Area V. In addition, no radiological contamination was identified in samples 

• 

• 
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from locations SLD69773, SLD06120, SLD70437, and SLD69774 located southwest, northwest, • 	northeast, and southeast, respectively, of Area V. The sampling results from these locations and 

the locations of the concrete and asphalt debris with elevated radioactive activity were used to 

horizontally bound the Area V radiological contamination. However, the flood protection levee 

material feature has not been delineated to the south (i.e., on the DT-2 property) where the 

material extends beyond the DT-11 investigation boundary. Based on information from the pre-

design investigation and the flood protection levee drawings, this feature likely extends to the 

south/southeast of Area V and slopes downward toward the Mississippi River. In addition, based 

on remedial investigation data, radiological contamination is present from 0 to 0.5 feet below 

ground surface on the adjacent DT-2 property to the south of Area V (see Figure 4-5). 

Area VI  

Area VI (see Figure 4-5) is located approximately 150 feet west of the Mississippi River and 

directly south of the McKinley Bridge. The boundaries of this area straddle but do not include 

the Trail. The east side of the flood protection levee abuts this area to the southwest. The DT-2 

property is located directly adjacent to the south of Area VI. Area VI is approximately 2,857 

square feet (264 square meters) and extends to a depth of 1.5 feet below ground surface. 

Radiological contamination was detected in samples collected from 0 to 0.5 feet below ground 

• 	
surface at locations SLD70393, HTZ27460, HTZ66182, E3550N1860, E3575N1870, and 

E3600N1845. In these samples, the SOR values ranged from 1.9 (SLD70393) to 9.5 

(E3575N1870). The primary COCs contributing to the radiological contamination in Area VI 

are Th-230, Ra-226, and U-238. The subsurface materials in this area are characterized by fill 

consisting of a light brown silty clay extending to approximately 1 foot below ground surface, 

and a dark brown silty fine sand with gravel and few cinders, slag, glass, and brick fragments 

extending from approximately 1.0 to 1.5 feet below ground surface, where a 0.5-foot thick clay 

layer is present. Beneath this clay layer, weathered concrete fragments with few bricks, cinders, 

and slag are present to a depth of 6.2 feet below ground surface, and are in contact with the 

underlying light brown/gray silty clay that extends to at least 15 feet below ground surface. One 

potential preferential pathway is present at approximately 1.5 feet below ground surface between 

the silty fine sand and the underlying clay layer. This potential preferential pathway was 

observed and sampled (from 1.5 to 2.0 feet below ground surface) at sample location SLD70393, 

where an SOR value of 0.49 is exhibited by the associated sample. 

Area VI is located approximately 30 feet to the west of where material from historical flood 

protection levee construction activities was reported to have been placed between 1958 and 1962 

(see Section 3.1). Therefore, the likely scenario that would have resulted in the presence of 
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radiological contamination in Area VI may include one or both of the following 

transport/deposition mechanisms: 

• During flood protection levee construction activities, radiological COCs may have 
been tracked into this area by heavy equipment or vehicles moving in and out of the 
flood protection levee construction areas. 

• Sediments originating in Area V (i.e., the discarded levee construction material area) 
and containing radiological COCs may have been transported to and deposited in 
Area VI during Mississippi River historical flood events when the river level 
exceeded an elevation of approximately 413 feet above mean sea level (i.e., the 
approximate topographic elevation of the eastern portion of Area V; see Figure 4-5). 

The extent of radiological contamination in Area VI is horizontally and vertically delineated 

within the DT-11 property lines based on radiological data and the geologic conditions (clay 

layer at 1.5 feet below ground surface) of Area VI. However, the extent of radiological 

contamination present in the area south of Area VI was not delineated as part of the original DT-

11 work. Based on remedial investigation data, radiological contamination is present at 0 to 0.5 

feet below ground surface on the adjacent DT-2 property to the south of Area VI (see Figure 4- 

5). The Trail area was not included within Area VI under the idea that any radiologically 

contaminated soil in the area underlying the asphalt Trail may have been excavated and removed 

during the construction of the Trail in 1998. If this is not correct, it is possible that the 

radiologically contaminated soil in Area VI could also be present beneath the Trail, thereby 

connecting the two sections of Area VI. 

Area VII, VIII, and IX 

Area VII (see Figure 4-5) is located beneath the elevated rail line structure associated with the 

McKinley Bridge and approximately 60 feet to the west of the DT-12 railroad tracks. Area VII 

is approximately 2,630 square feet (244 square meters). Area VIII (see Figure 4-5) is located 

approximately 100 feet to the south of Area VII and within 30 feet east of the DT-12 railroad 

tracks. Area VIII is approximately 1,322 square feet (123 square meters). Area IX (see Figure 

4-6) is located approximately 350 feet to the south of Area VIII and within 30 feet to the east of 

DT-12 railroad tracks. Area IX is located in the direct vicinity of the concrete bridge 

superstructure of the elevated rail line. This area is approximately 762 square feet (71 square 

meters). Areas VII through IX are located in the general vicinity of previously remediated areas 

at DT-2. Radiological contamination present in Areas VII through IX may be the result of 

materials containing radiological COCs that were deposited in these areas from direct placement, 

air, and/or surface-water transport from the surrounding areas (i.e., DT-2 and DT-12), with some 

potential for sorting/removal of radioactive isotopes via reworking. 
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Radiological contamination in Area VII was detected at the following sample locations from 0 to 

• 
0.5 feet below ground surface: HTZ69475, HTZ69477, HTZ69476, SLD70470, and 

E3300N1750. The SOR values in the samples collected from these locations ranged from 1.0 to 

1.9. The primary COCs contributing to the radiological contamination in Area VII are Th-230, 

Ra-226, and U-238. The surface material in this area is a fill material consisting of dark brown 

silty fine sand with gravel, cinders, slag, and brick fragments, and is at least 0.5 foot thick. The 

extent of radiological contamination in Area VII is horizontally and vertically delineated within 

the DT-11 property lines based on radiological data and the locations and depths (1 foot below 

ground surface) of the adjacent remediated areas on DT-2. Radiologically contaminated soil is 

not present to the southeast of Area VII at sample location SLD70470, where a soil sample with 

an SOR value of 0.98 was collected from a depth of 0 to 0.5 foot below ground surface. No 

preferential pathways were observed in Area VII during the DT-11 pre-design investigation. 

Radiological contamination in Area VIII was detected at sample locations SLD70482 and 

B 16R142 from 0 to 0.5 foot below ground surface, with SOR values of 1.18 and 1.02, 

respectively. The primary COCs contributing to the radiological contamination in Area VIII are 

Th-230, Ra-226, and U-238. A surface fill layer consisting of dark brown silty fine sand with 

gravel, cinders, and slag is present in this area and extends to a depth of at least 4.5 feet below 

ground surface. The extent of radiological contamination in Area VIII is horizontally and 

vertically delineated within the DT-11 property lines based on radiological data and the known 

locations and depths (1 foot below ground surface) of the adjacent remediated areas on DT-2. 

Specifically, the north and south horizontal extent of radiological contamination in Area VIII 

was determined based on sampling data (parallel to Area VIII) from the adjacent property (i.e., 

DT-12), since no additional data were available to the south of sample location SLD70482. In 

addition, remedial investigation data and gamma walkover survey data indicate radiological 

contamination is present from 0 to 0.5 foot below ground surface to the west of Area IX on the 

adjacent DT-12 property. No preferential pathways were observed in Area VIII during the DT-

11 pre-design investigation. 

Radiological contamination in Area IX was detected at sample locations SLD70488 and 

B 16R154 from 0 to 0.5 feet below ground surface, with SOR values of 1.11 and 1.04, 

respectively. The primary COCs contributing to the radiological contamination in Area IX are 

Th-230 and Ra-226. The surface material in this area is a fill material consisting of dark brown 

silty fine sand with gravel to at least 2.0 feet below ground surface, and trace brick fragments, 

glass, and cinders to at least 2.7 feet below ground surface. The extent of radiological 

contamination in Area IX is horizontally and vertically delineated within the DT-11 property 

lines based on radiological data and the known locations and depths (1.5 feet below ground 
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surface) of the adjacent remediated areas on DT-2. Based on remedial investigation data (BNI, 

1994) (SAIC, 1995), radiological contamination is present from 0 to 0.5 feet below ground 

surface to the west of Area IX, on the adjacent DT-12 property. One preferential pathway was 

present in Area IX at the contact between the silty fine sand layer and the adjacent elevated rail-

line concrete superstructure. The likely rationale for radiological contamination to be present in 

Areas VII through IX is that sediments containing radiological COCs were deposited in these 

areas from direct placement, air, and/or surface-water transport from the surrounding areas (i.e. 

DT-2 and DT-12), with some potential for sorting/removal of radioactive isotopes via reworking. 

4.2 Data Quality Assessment 

Data quality objectives (DQ0s) were established for the DT-11 pre-design investigation in 

accordance with U. S. Environmental Protection Agency guidance (U. S. Environmental 

Protection Agency, 2000), and provided qualitative and quantitative statements that clarified the 

analytical project objectives based on the end uses of the data being collected. The results of the 

data quality assessment indicate that each of the DQ0s for the DT-11 pre-design investigation 

was met. A summary of these results is presented in Table 4-1. 

• 

• 
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5.0 Summary and Conclusions 

The DT-11 pre-design investigation activities were designed to determine the extent of 

radiological contamination identified during the remedial investigation and to identify and assess 

geological and historical deposits that may contain radiological contamination. The following 

provides a summary of the pre-design investigation at the DT-11. The pre-design investigation 

activities at the DT-11 were conducted between June 2000 and May 2001 (phase I) and between 

May 2002 to January 2003 (phase II). The activities (phase I and II) included conducting gamma 

walkover surveys, sampling 159 locations, and collecting 429 soil samples for analysis of SLDS 

radiological COCs. 

Although the DT-11 was not specifically targeted for investigation during early sampling 

activities, soil samples from six remedial investigation sample locations at the DT-11 indicated 

the presence of radiological contamination. The samples were collected from 0 to 0.5 feet below 

ground surface and included the following locations: B16R142, B 16R154, E3300N1750, 

E3575N1870, E3550N1860, and E3600N1845. In addition, sample location E2165N2198 had 

an SOR of 0.99. Furthermore, 24 out of the 429 pre-design investigation soil samples (from 23 

sample locations) exhibited radiological contamination at the DT-11. The highest SOR value 

(26) was identified in the sample collected from 0 to 0.5 feet below ground surface at sample 

location SLD70409. This sample had a Ra-226 result of 130 picocuries per gram. The deepest 

radiological contamination at the DT-11 was identified at sample locations SLD70405 and 

SLD70409 at a depth of at least 2.0 feet below ground surface, but less than 3.5 feet below 

ground surface. The remaining 22 soil samples exhibiting radiological contamination were 

collected from 0 to 0.5 feet below ground surface. 

Nine areas of radiological contamination (I through IX) are present on the DT-11. The locations 

of these areas and their associated depths of radiological contamination are identified on Figure 

4-1. These areas are located throughout the DT-11, from North Ninth Street to the Mississippi 

River, as well as from the McKinley Bridge to Angelrodt Street. The total surface area of 

radiological contamination (as shown on Figure 4-1) at the DT-11 is 19,654 square feet (1,845 

square meters). The depths of radiological contamination range from 0.5 feet (Area I) to up to 

3.5 feet (Area V) below ground surface. The primary COCs contributing to the radiological 

contamination at the DT-11 are Th-230, Ra-226, and U-238. Thorium-230 is the most 

widespread radiological COC throughout the DT-11 property. Areas I, II, IV, VII, VIII, and IX 

may be shown to meet the remediation criteria after an evaluation using the process for EMC as 
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described in the MARSSIM (DOD, et al., 2000). The results of the EMC evaluation of these 

areas will be presented in the Remedial Action Work Description for DT-11. 

Notably, radiological contamination in Areas II, V, VI, VIII, and IX could be contiguous with 

such contamination either within the DT-11 and/or at adjacent vicinity properties. Area II could 

potentially extend horizontally beyond the DT-11 property boundary into the adjacent 

Mallinckrodt Plant 9 property (located directly south of Area II) as well as under North 

Broadway to the west. Area V could potentially be contiguous with radiological contamination 

to the south. Radiological contamination is present from 0 to 0.5 feet below ground surface on 

the adjacent DT-2 property to the south of Area V, based on remedial investigation data. The 

flood protection levee material feature in Area V has not been delineated to the south (i.e., on the 

DT-2 property) and where the material extends beyond the DT-11 investigation boundary, and 

may contain radiological contamination. The levee material feature also has the potential to 

extend to the west beneath sample location SLD69773, but it is likely that it would not extend to 

the section of the Trail that is on the DT-11. If radiological contamination associated with the 

levee material does extend to the west, it could undercut sample location SLD69773, where 

radiological contamination is not present from the ground surface to 6 feet below ground surface. 

The area northwest of Area V (DT-15) also has the potential for contamination to extend beneath 

a 2- to 3-foot-thick fill layer that was placed in 1998 (based on a comparison between a 1996 and 

1998 aerial photograph). It should be noted that radiological contamination detected within a 

sample from a particular sample interval (e.g., from 0 to 0.5 feet below ground surface) may 

actually extend vertically from the bottom of the sampled interval to the top of the next sampled 

interval that did not contain radiological contamination. 

Based on remedial investigation data, radiological contamination is present from 0 to 0.5 feet 

below ground surface on the adjacent DT-2 property to the south of Area VI. Additionally, the 

Trail area was not included within Area VI based on the understanding that any radiologically 

contaminated soil in the area underlying the present-day Trail was excavated and removed 

during the construction of the Trail in 1998. However, it is possible that the radiologically 

contaminated soil in Area VI could also be present beneath the Trail, thereby connecting the two 

sections of Area VI. 

Remedial investigation data and/or gamma walkover survey data indicate radiological 

contamination is present from 0 to 0.5 foot below ground surface to the west of Areas VIII and 

IX on the adjacent DT-12 property. This could potentially result in the extension these areas of 

contamination to the west and north onto DT - 12. 
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EPA, see U.S. Environmental Protection Agency 

IT, see IT Corporation 

IT Corporation, 1999a, Hazelwood Interim Storage Site (HISS) Laboratory Analytical Results 
for Mallincicrodt Inc. Plant 1 soil samples, results provided electronically to IT Corporation, 
various dates and sample delivery groups, available in IT Corporation's St. Louis Downtown 
Site Project Files and/or Project Database, Hazelwood, MO. 

IT Corporation, 1999b, Materials Handling and Transportation Plan, FUSRAP St. Louis 
Downtown Site, St. Louis, Missouri, St. Ann MO. 

IT Corporation, 2000, Hazelwood Interim Storage Site (HISS) Laboratory Analytical Results for 
PSC Metals, Inc. Vicinity Property (DT-8) soil samples provided electronically to IT 
Corporation, various dates and sample delivery groups, available in IT Corporation's St. Louis 
Downtown Site Project Files and/or Project Database, Hazelwood, MO. 

IT Corporation, 2001a, Pre-Design Investigation Work Description, Vicinity Properties, St. 
Louis Downtown Site, St. Louis, Missouri, St. Ann, MO. 

IT Corporation, 2001b, Small Area Remediation Work Area-Specific Description, FUSRAP St. 
Louis Downtown Site, St. Louis, Missouri, Revision 0, May, St. Ann, MO. 

SAIC, see Science Applications International Corporation 
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• The Sanborn Map Company, 1909, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

The Sanborn Map Company, 1950, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

The Sanborn May Company, 1989, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

The Sanborn Map Company, 1990, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

The Sanborn Map Company, 1992, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

The Sanborn Map Company, 1993, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. • 
The Sanborn Map Company, 1994, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

The Sanborn Map Company, 1995, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

Science Applications International Corporation, 1995, Remedial Investigation Addendum for the 
St. Louis Site, St. Louis, Missouri, DOE/0R121950-132, St. Louis, MO. 

USACE, see U.S. Army Corps of Engineers 

U.S. Army Corps of Engineers, 1998, Record of Decision for the St. Louis Downtown Site, St. 
Louis, Missouri, Formerly Utilized Sites Remedial Action Program (FUSRAP), St. Louis, 
Missouri, St. Louis, MO. 

U.S. Army Corps of Engineers, 1999a, Final Status Survey Plan for Accessible Soil Within 
Plants 3, 6, 6E, 7N, 7S, 7W, 8, 9, and the Vicinity Properties at the St. Louis Downtown Site, St. 
Louis, Missouri, St. Louis, MO. 
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U.S. Army Corps of Engineers, St. Louis District Office, 1999b, Post-Remedial Action Report 
for the St. Louis Downtown Site City-Owned Vicinity Property, St. Louis, Missouri, St. Louis, 
MO. 

U.S. Army Corps of Engineers, St. Louis District, 2000, Sampling and Analysis Guide for the St. 
Louis Sites, St. Louis, Missouri, Formerly Utilized Sites Remedial Action Program, St. Louis, 
MO. 

U.S. Army Corps of Engineers, 2001a, Final Status Survey Evaluation for the St. Louis 
Downtown Site City-Owned Property North (Metropolitan Sewer District (MSD) Salisbury Lift 
Station) Vicinity Property, St. Louis, MO. 

U.S. Army Corps of Engineers, 2001b, Collection of 86 Aerial Photographs of the Downtown St. 
Louis, Missouri Area: 1941, 1945, 1947, 1949, 1951-1955, 1958, 1962(?), 1968, 1971, 1973, 
1974, 1976, 1979, 1980, 1983, 1986, 1988-1990, 1992, 1994-1996, 1998, and undated, provided 
to IT Corporation by Mr. Dave Kreigbaum, USACE Geospatial Engineering Branch, November, 
2001, St. Louis, MO. 

U.S. Army Corps of Engineers, 2002a, Final Status Survey Plan for Accessible Soil within 
Mallinckrodt Property and the Vicinity Properties, Excluding Plants 1, 2 and the City Property 
at the St. Louis Downtown Site, St. Louis, Missouri, St. Louis, MO. 

U.S. Army Corps of Engineers, St. Louis District Office, 2002b, Final Status Survey Evaluation 
Report for the Archer Daniels Midland Vicinity Property, St. Louis, Missouri, Revision A, St. 
Louis, MO. 

U.S. Department of Energy, Oak Ridge Operations Office, 1997, Post-Remedial Action Report 
for the Remedial Actions Conducted in St. Louis, Missouri During Calendar Year 1996, 
November 1997, DOE/OR/21949-409, Oak Ridge, TN. 

U.S. Department of Defense, U.S. Department of Energy, U.S. Environmental Protection 
Agency, and U.S. Nuclear Regulatory Commission, 2000, Multi-Agency Radiation Survey and 
Site Investigation Manual (MARSSIM), NUREG-157, Revision 1; EPA 402-R-97-016, Revision 
1; DOE/EH-0624, Revision 1. 

U.S. Environmental Protection Agency, 2000, Guidance for the Data Quality Objectives 
Process, EPA QA/G-4, EPA/600/R-96/055, Washington, DC, August. 

USGS, see U.S. Geological Survey 

U.S. Geological Survey, 1933, Missouri Granite City Quadrangle Map, Scale 1:24,000, Reston, 
VA. 

U.S. Geological Survey, 1935, Illinois-Missouri Granite City Quadrangle Map, Scale 1:24,000, 
Reston, VA. 
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• U.S. Geological Survey, 1937, Missouri-Illinois St. Louis Quadrangle Map, Edition of April 
1904, Reprinted 1937, Scale 1:62,500, Reston, VA. 

U.S. Geological Survey, 1940, Illinois-Missouri Granite City Quadrangle Map, Scale 1:24,000, 
Reston, VA. 

U.S. Geological Survey, 1950, Illinois-Missouri Granite City Quadrangle Map, Edition of 1940, 
Reprinted 1950 with Corrections, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 1954, Granite City Quadrangle, Illinois-Missouri, 7.5-Minute Series 
(Topographic) Map, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 1968, Granite City Quadrangle, Illinois-Missouri, 7.5-Minute Series 
(Topographic) Map, 1954 Map Photorevised 1968, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 1993, Granite City Quadrangle, Illinois-Missouri, 7.5-Minute Series 
(Topographic) Map, Scale 1:24,000, Reston, VA. 
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Table 2-1 
City of Venice, Illinois Vicinity Property (DT-11) 

Sample Location Survey Coordinates 
Page 1 of 5 

Sample 
Location 

X 
Coordinate 

Y 
Coordinate 

Elevation 
Coordinate 

System 
Survey 
Method 

Survey 
Source 

HTZ00152 909687.68 1030959.41 NA State Plane GPS - 1 meter GPS-M 

HTZ00153 909142.88 1030806.93 NA State Plane GPS - 1 meter GPS-M 

HTZ00468 908093.30 1030584.00 NA State Plane GPS - 1 meter GPS-M 

HTZ00470 907163.40 1030496.50 NA State Plane GPS - 1 meter GPS-M 

HTZ00480 907708.50 1030597.00 NA State Plane GPS - 1 meter GPS-M 

HTZ00482 907851.34 1030561.94 NA State Plane GPS - 1 meter GPS-M 

HTZ00483 907848.17 1030561.05 NA State Plane GPS -1 meter GPS-M 

HTZ00484 907857.12 1030568.89 NA State Plane GPS - 1 meter GPS-M 

HTZ00485 907849.28 1030567.27 NA State Plane GPS - 1 meter GPS-M 

HTZ00487 909699.61 1030958.82 NA State Plane GPS - 1 meter GPS-M 

HTZ00488 909703.37 1030971.10 NA State Plane GPS - 1 meter GPS-M 

HTZ00490 909747.67 1030981.38 NA State Plane GPS -1 meter GPS-M 

HTZ00537 907876.01 1030562.78 NA State Plane GPS - 1 meter GPS-M 

HTZ00538 907875.88 1030563.41 NA State Plane GPS - 1 meter GPS-M 

HTZ00539 907877.40 1030565.68 NA State Plane GPS - 1 meter GPS-M 

HTZ00540 907872.32 1030565.92 NA State Plane GPS - 1 meter GPS-M 

HTZ27441 906742.00 1030451.00 NA State Plane GPS -1 meter GPS-M 

HTZ27444 906726.00 1030456.00 NA State Plane GPS - 1 meter GPS-M . 

HTZ27448 906852.00 1030243.00 NA State Plane GPS - 1 meter GPS-M 

HTZ27452 906789.00 1030431.00 NA State Plane GPS - 1 meter GPS-M 

HTZ27460 909654.88 1030832.08 422.90 Modified State Plane Survey NA 

HTZ27461 909772.63 1030921.36 NA State Plane GPS - 1 meter GPS-M 

HTZ66182 909654.88 1030832.08 NA State Plane GPS - 1 meter GPS-M 

HTZ66183 909745.52 1030919.08 416.47 Modified State Plane Survey NA 

HTZ66184 909753.58 1030920.96 416.33 Modified State Plane Survey NA 

HTZ69464 909564.09 1029923.05 421.13 Modified State Plane Survey NA 

HTZ69465 909573.36 1029919.93 421.43 Modified State Plane Survey NA 

HTZ69466 909565.92 1029930.63 421.57 Modified State Plane Survey NA 

HTZ69467 909555.22 1029926.53 421.13 Modified State Plane Survey NA 

HTZ69475 909471.22 1030648.71 NA State Plane GPS -1 meter GPS-M 

HTZ69476 909454.04 1030634.19 NA State Plane GPS - 1 meter GPS-M 

HTZ69477 909447.66 1030651.41 NA State Plane GPS - 1 meter GPS-M 

HTZ69478 909455.07 1030620.44 NA State Plane GPS - 1 meter GPS-M 

SLD06002 906873.34 1030415.07 430.45 Modified State Plane Survey LS-TS 

SLD06003 906941.33 1030422.56 427.77 Modified State Plane Survey LS-TS 

SLD06004 907000.13 1030449.78 425.93 Modified State Plane Survey LS-TS 

5LD06005 907086.66 1030484.78 424.82 Modified State Plane Survey LS-TS 

SLD06006 907120.24 1030498.31 425.63 Modified State Plane Survey LS-TS 

SLD06007 907241.40 1030552.18 424.67 Modified State Plane Survey LS-TS 
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Location 

X 
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System 
Survey 
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Survey 
Source 

SLD06008 907241.40 1030552.18 424.98 Modified State Plane Survey LS-TS 

SLD06009 907305.36 1030574.65 425.03 Modified State Plane Survey LS-TS 

SLD06010 907417.01 1030557.52 425.02 Modified State Plane Survey LS-TS 

SLD06011 907477.27 1030584.41 423.00 Modified State Plane Survey LS-TS 

SLD06012 907537.63 1030607.04 423.45 Modified State Plane Survey LS-TS 

SLD06013 907588.71 1030568.28 423.63 Modified State Plane Survey LS-TS 

SLD06014 907649.67 1030594.65 423.00 Modified State Plane Survey LS-TS 

SLD06015 907763.12 1030576.09 421.73 Modified State Plane Survey LS-TS 

SLD06016 907824.50 1030602.02 423.00 Modified State Plane Survey LS-TS 

5LD06017 907885.43 1030626.02 419.93 Modified State Plane Survey LS-TS 

5LD06018 907875.78 1030558.98 420.54 Modified State Plane Survey LS-TS 

SLD06019 907936.76 1030587.68 423.00 Modified State Plane Survey LS-TS 

SLD06020 907999.45 1030610.95 421.23 Modified State Plane Survey LS-TS 

5LD06021 908061.35 1030636.28 421.81 Modified State Plane Survey LS-TS 

SLD06022 908111.42 1030596.73 421.06 Modified State Plane Survey LS-TS 

SLD06023 908156.79 1030612.82 420.78 Modified State Plane Survey LS-TS 

5LD06024 908232.13 1030645.88 422.24 Modified State Plane Survey LS-TS 

SLD06025 908293.03 1030673.32 423.16 Modified State Plane Survey LS-TS 

SLD06026 908353.14 1030695.37 422.83 Modified State Plane Survey LS-TS 

SLD06027 908465.31 1030678.11 422.44 Modified State Plane Survey LS-TS 

SLD06028 908530.93 1030700.43 _422.02 Modified State Plane Survey LS-TS 

SLD06029 908584.32 1030728.85 423.08 Modified State Plane Survey LS-TS 

5LD06030 908647.04 1030752.04 423.68 Modified State Plane Survey LS-TS 

SLD06031 908759.75 1030738.98 421.57 Modified State Plane Survey LS-TS 

SLD06032 908823.40 1030757.72 422.08 Modified State Plane Survey LS-TS 

SLD06033 908883.64 1030781.30 421.13 Modified Slate Plane Survey LS-TS 

SLD06034 908946.22 1030814.11 420.65 Modified State Plane Survey LS-TS 

SLD06035 909054.48 1030797.84 421.32 Modified State Plane Survey LS-TS 

SLD06036 909116.73 1030822.20 420.86 Modified State Plane Survey LS-TS 

SLD06037 909176.36 1030845.99 420.92 Modified State Plane Survey LS-TS 

5LD06038 909237.37 1030870.62 421.36 Modified State Plane Survey LS-TS 

SLD06039 909351.22 1030856.77 423.75 Modified State Plane Survey LS-TS 

SLD06117 909687.20 1030959.93 NA Modified State Plane Survey LS-TS 

SLD06118 909689.80 1030977.28 NA Modified State Plane Survey LS-TS 

SLD06119 909684.49 1030954.51 NA Modified State Plane Survey LS-TS 

SLD06120 909674.73 1030967.32 NA Modified State Plane Survey LS-TS 

SLD06179 908590.32 1030770.62 423.58 Modified State Plane Survey LS-TS 

SLD06185 907555.93 1030629.35 423.33 Modified State Plane Survey LS-TS _ 

SL069727 906713.61 1030433.70 440.57 Modified State Plane Survey Meas-CAD 
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SLD69728 906759.22 1030454.03 440.48 Modified State Plane Survey Meas-CAD 

SLD69729 906761.79 1030413.34 442.02 Modified State Plane Survey LS-TS 

SLD69730 906822.39 1030439.34 441.40 Modified State Plane Survey LS-TS 

SLD69731 906749.97 1030351.03 443.69 Modified State Plane Survey LS-TS 

5LD69732 906811.74 1030378.56 444.58 Modified State Plane Survey LS-TS 

5LD69733 906801.70 1030318.09 444.67 Modified State Plane Survey LS-TS 

SLD69734 906861.73 1030344.37 445.47 Modified State Plane Survey LS-TS 

SLD69735 906795.26 1030253.75 444.63 Modified State Plane Survey Meas-CAD 

SLD69736 906844.66 1030295.75 444.85 Modified State Plane Survey LS-TS 

SLD69737 906822.85 1030234.02 443.76 Modified State Plane Survey Meas-CAD 

SLD69738 906908.53 1030260.06 434.53 Modified State Plane Survey LS-TS 

5LD69739 906918.24 1030370.41 430.05 Modified State Plane Survey LS-TS 

SLD69740 906992.99 1030401.51 427.59 Modified State Plane Survey LS-TS 

SLD69741 907113.34 1030444.47 425.67 Modified State Plane Survey LS-TS 

SLD69742 907168.00 1030467.11 425.99 Modified State Plane Survey LS-TS 

SLD69743 907234.95 1030492.87 429.55 Modified State Plane Survey LS-TS 

SLD69744 907302.66 1030528.71 425.39 Modified State Plane Survey LS-TS 

SLD69745 907353.97 1030541.89 426.72 Modified State Plane Survey LS-TS 

SLD69746 907600.02 1030631.46 423.00 Modified Slate Plane Survey LS-TS 

5LD69747 907700.45 1030619.07 423.00 Modified State Plane Survey LS-TS 

SLD69748 907700.45 1030551.72 423.00 Modified State Plane Survey LS-TS 

5LD69749 908399.20 1030647.32 422.15 Modified State Plane Survey LS-TS 

SLD69750 908418.04 1030712.78 423.25 Modified State Plane Survey LS-TS 

SLD69751 908476.13 1030736.74 424.01 Modified State Plane Survey LS-TS 

SLD69754 908701.69 1030706.37 420.66 Modified State Plane Survey LS-TS 

SLD69755 908697.68 1030761.12 423.05 Modified State Plane Survey LS-TS 

SLD69756 908780.97 1030790.74 424.84 Modified State Plane Survey LS-TS 

SLD69765 908928.37 1030753.99 422.76 Modified State Plane Survey LS-TS 

SLD69766 908999.35 1030753.83 421.93 Modified State Plane Survey Meas-CAD 

SLD69767 909014.79 1030848.93 421.54 Modified State Plane Survey LS-TS 

SLD69768 909069.94 1030864.49 421.46 Modified State Plane Survey LS-TS 

SLD69769 909614.41 1030872.18 421.18 Modified State Plane Survey LS-TS 

SLD69770 909665.65 1030885.01 419.50 Modified State Plane Survey LS-TS 

SLD69771 909828.23 1031002.38 397.57 Modified State Plane Survey LS-TS 

5LD69773 909725.68 1030874.91 421.46 Modified State Plane Survey LS-TS 

SLD69774 909784.09 1030898.52 416.88 Modified State Plane Survey LS-TS 

5LD69775 909839.52 1030949.12 397.29 Modified State Plane Survey LS-TS 

SLD70159 909237.55 1030875.03 421.52 Modified State Plane Survey _ 	LS-TS 

SLD70380 906735.49 1030439.34 440.37 Modified State Plane Survey LS-TS 

• 

• 

• 
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Method 
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SLD70383 908267.86 1030610.94 422.45 Modified State Plane Survey LS-TS 

SLD70389 908646.97 1030691.31 420.62 Modified State Plane Survey LS-TS 

SLD70393 909661.34 1030828.73 422.96 Modified State Plane Survey LS-TS 

5LD70397 908823.74 1030814.02 424.52 Modified State Plane Survey LS-TS 

5LD70401 909186.65 1030798.87 421.25 Modified State Plane Survey LS-TS 

5LD70405 909758.36 1030884.81 418.34 Modified State Plane Survey LS-TS 

5LD70409 909762.87 1030876.18 418.32 Modified State Plane Survey LS-TS 

5LD70413 907668.68 1030640.90 423.00 Modified State Plane Survey LS-TS 

SLD70417 907779.02 1030631.39 423.00 Modified State Plane Survey LS-TS 

SLD70421 907925.00 1030548.29 423.00 Modified State Plane Survey LS-TS 

5LD70425 907465.08 1030555.86 423.00 Modified State Plane Survey LS-TS 

SLD70433 909572.83 1030794.18 422.04 Modified State Plane Survey LS-TS 

SLD70437 909763.42 1030982.62 416.45 Modified State Plane Survey LS-TS 

SLD70441 909525.17 1030754.55 423.36 Modified State Plane Survey LS-TS 

SLD70446 909448.76 1030786.76 422.40 Modified State Plane Survey LS-TS 

SLD70450 909500.58 1030819.53 422.77 Modified State Plane Survey LS-TS 

5LD70452 909421.63 1030587.50 423.78 Modified State Plane Survey LS-TS 

SLD70457 909610.33 1029766.10 421.51 Modified State Plane Survey LS-TS 

SLD70462 909656.50 1029501.14 421.31 Modified State Plane Survey LS-TS 

5LD70470 909459.97 1030616.70 422.28 Modified State Plane Survey LS-TS 

5LD70474 909428.40 1030601.71 422.57 Modified State Plane Survey LS-TS 

SLD70478 909723.05 1030952.08 416.15 Modified State Plane Survey LS-TS 

SL070482 909428.13 1030502.75 421.99 Modified State Plane Survey LS-TS 

SLD70488 909547.74 1029909.38 420.96 Modified State Plane Survey LS-TS 

SLD70490 909547.58 1029901.12 421.12 Modified State Plane Survey LS-TS 

SLD70694 909095.49 1030780.85 420.73 Modified State Plane Survey LS-TS 

SLD70696 908793.11 1030745.89 422.54 Modified State Plane Survey Meas-CAD 

SLD70705 908643.56 1030751.93 424.03 Modified State Plane Survey LS-TS 

SLD70707 908941.28 1030815.74 421.05 Modified State Plane Survey LS-TS 

SLD70711 908562.88 1030676.27 422.94 Modified State Plane Survey LS-TS 

SLD70729 908338.24 1030625.82 422.35 Modified State Plane Survey LS-TS 

SLD70733 908462.80 1030685.35 422.57 Modified State Plane Survey LS-TS 

SLD70735 908299.28 1030672.51 423.61 Modified State Plane Survey LS-TS 

SLD70745 907649.67 1030594.65 423.31 Modified State Plane Survey LS-TS 

SLD70756 907477.27 1030584.41 425.05 Modified State Plane Survey LS-TS 

SLD70758 907824.50 1030602.02 420.70 Modified State Plane Survey LS-TS 

SLD70760 907936.76 1030587.68 420.71 Modified State Plane Survey LS-TS 

SLD70762 908111.42 1030596.74 421.06 Modified State Plane Survey LS-TS 

SLD70772 907120.37 1030497.67 425.64 Modified State Plane Survey LS-TS 
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SLD70774 909468.57 1030932.68 424.61 Modified State Plane Survey LS-TS 

SLD70776 909596.44 1030900.31 421.74 Modified State Plane Survey LS-TS 

SLD70778 909350.86 1030856.57 424.17 Modified State Plane Survey LS-TS 

GPS-M - Global Positioning System, submeter accuracy 

LS-TS - Land Survey-Total Station 

Meas-CAD - Position measured with tape from known point, point plotted and coordinates determined in AutoCAD 

NA - Not available 

• 

• 



Table 3-1 
CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT-11) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 1 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g)4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

HTZ00152 HTZ00152 06/28/00 0.0 0.5 0.0 RADIUM-226 4.34 0.22 0.08 8.51 

RADIUM-228 0.70 0.11 0.12 

THORIUM-230 44.07 8.52 0.29 

THORIUM-232 0.91 0.49 0.29 

URANIUM-238 5.35 1.59 5.1 

HTZ00488 HTZ00488 03/23/01 0.0 0.5 0.0 RADIUM-226 9.26 0.44 0.07 8.53 

RADIUM-228 0.68 0.09 0.1 

THORIUM-230 38.39 6.91 0.13 

THORIUM-232 0.74 0.39 0.24 

URANIUM-238 62.88 5.17 4.13 

HTZ00489 03/23/01 0.5 1.0 0.5 RADIUM-226 0.96 0.06 0.03 0.07 

RADIUM-228 0.66 0.07 0.05 

THORIUM-230 1.81 0.69 0.26 

THORIUM-232 1.19 0.54 0.14 

URANIUM-238 4.23 0.57 1.98 

HTZ00490 HTZ00490 03/23/01 0.0 0.5 0.0 RADIUM-226 10.97 0.51 0.06 10.13 

RADIUM-228 0.63 0.08 0.09 

THORIUM-230 52.23 9.22 0.13 

THORIUM-232 0.93 0.44 0.13 

URANIUM-238 4.84 0.84 4.01 

H1Z00491 03/23/01 0.5 1.0 0.5 RADIUM-226 1.76 0.1 0.04 0.30 

RADIUM-228 0.71 0.08 0.05 

THORIUM-230 6.13 1.61 0.38 

THORIUM-232 1.17 0.56 0.28 

URANIUM-238 1.26 0.45 2.59 

HTZ00537 H1Z00537 05/15/01 0.0 0.6 0.0 RADIUM-226 1.66 0.11 0.64 1.15 

RADIUM-228 0.58 0.09 0.09 

THORIUM-230 7.19 1.79 0.15 

THORIUM-232 0.56 0.37 0.15 

URANIUM-238 6.24 1.45 3.78 

HTZ27444 HTZ27444 11/02/01 0.0 0.5 0.0 RADIUM-226 7.41 0.25 0.09 1.72 

RADIUM-228 0.90 0.11 0.12 

THORIUM-230 9.64 2.17 0.31 

THORIUM-232 1.03 0.49 0.14 

URANIUM-238 9.14 1.98 2.09 

HTZ27445 11/02/01 0.5 1.0 0.5 RADIUM-226 2.83 0.12 0.07 0.19 

RADIUM-228 1.11 0.12 0.1 

THORIUM-230 3.91 1.16 0.15 

THORIUM-232 0.98 0.5 0.28 

URANIUM-238 3.70 1.43 1.51 

HTZ27460 HTZ27460 11/16/01 0.0 0.5 0.0 RADIUM-226 7.56 0.26 0.08 2.03 

RADIUM-228 0.64 0.11 0.15 

THORIUM-230 11.28 2.74 0.33 

THORIUM-232 0.99 0.54 0.18 

URANIUM-238 8.48 2.17 2.05 

HTZ27461 H1Z27461 11/16/01 0.0 0.5 0.0 RADIUM-226 5.01 0.18 0.07 5.19 

RADIUM-228 0.81 0.1 0.1 

THORIUM-230 27.34 5.52 0.16 

THORIUM-232 1.10 0.55 0.29 

URANIUM-238 5.16 1.31 1.57 

Printed 21-May.03 
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CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT-11) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g)4  

Error Detection 
Limit 

(pCi/g) 

Ill 
Sum of 
Ratios 
Value 5  

HTZ66182 H1Z66182 11/20/01 0.0 0.5 0.0 RADIUM-226 10.02 0.285 0.06147 4.01 

RADIUM-228 0.77 0.061 0.07891 

THORIUM-230 20.92 4.413 0.1644 

THORIUM-232 1.44 0.649 0.3049 

URANIUM-238 6.88 1.941 2.22 

HTZ66183 HTZ66183 11/20/01 0.0 0.5 0.0 RADIUM-226 39.81 1.072 0.1095 8.52 

RADIUM-228 0.84 0.093 0.1368 

THORIUM-230 43.06 7.352 0.213 

THORIUM-232 0.74 0.378 0.2533 

URANIUM-238 15.70 2.863 3.908 

HTZ66184 HTZ66184 11/20/01 0.0 0.5 0.0 RADIUM-226 6.11 0.179 0.04778 1.80 

RADIUM-228 0.75 0.055 0.06162 

THORIUM-230 10.17 2.151 0.2755 

THORIUM-232 1.05 0.472 0.1242 

URANIUM-238 7.45 1.413 1.795 

HTZ69475 HTZ69475 05/07/02 0.0 0.5 0.0 RADIUM-226 7.18 0.24 0.09 1.81 

RADIUM-228 0.76 0.08 0.09 

THORIUM-230 10.56 2.38 0.15 

THORIUM-232 0.92 0.48 0.15 

URANIUM-238 5.50 0.94 0.76 

HTZ69476 HTZ69476 05/07/02 0.0 0.5 0.0 RADIUM-226 3.69 0.14 0.08 1.01 

41 RADIUM-228 0.54 0.07 0.08 

THORIUM-230 5.08 1.33 0.26 

THORIUM-232 1.02 0.49 0.14 

URANIUM-238 19.40 1.64 0.69 

HTZ69480 05/07/02 0.5 1.0 RADIUM-226 4.08 0.15 0.07 0.20 

RADIUM-228 0.87 0.08 0.08 

THORIUM-230 3.49 1.04 0.14 

THORIUM-232 0.99 0.48 0.14 

URANIUM-238 5.85 0.79 0.57 

HTZ69477 HTZ69477 05/07/02 0.0 0.5 0.0 RADIUM-226 4.39 0.22 0.16 1.85 

RADIUM-228 0.60 0.13 0.15 

THORIUM-230 6.95 1.79 0.3 

THORIUM-232 0.59 0.39 0.16 

URANIUM-238 43.39 3.5 1.46 

HTZ69479 05/07/02 0.5 1.0 RADIUM-226 3.59 0.14 0.08 0.86 

RADIUM-228 0.63 0.07 0.08 

THORIUM-230 6.05 1.64 0.36 

THORIUM-232 1.02 0.53 0.16 

URANIUM-238 30.27 2.3 0.79 

SLD06018 SLD06018 10/05/00 0.2 0.7 0.2 RADIUM-226 1.99 0.13 0.07 5.02 

RADIUM-228 0.78 0.12 0.08 

THORIUM-230 26.59 5.04 0.24 

THORIUM-232 0.70 0.39 0.29 

URANIUM-238 5.72 1.5 4.53 

SLD05978 10/05/00 1.7 2.2 1.7 RADIUM-226 0.96 0.07 0.06 0.01 

I 
RADIUM-228 0.96 0.12 0.08 

THORIUM-230 1.32 0.51 0.21 

THORIUM-232 1.12 0.46 0.11 

URANIUM-238 1.55 0.98 4.75 

Printed 21-May-03 
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CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT-11) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/gt 

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69741 SLD69741 08/14/02 0.0 0.5 0.0 RADIUM-226 3.08 0.144 0.09117 1.11 

RADIUM-228 0.88 0.095 0.09449 

THORIUM-230 6.48 1.88 0.21 

THORIUM-232 1.69 0.79 0.21 

URANIUM-238 3.73 0.969 1.286 

SLD70764 08/14/02 1.5 2.0 RADIUM-226 3.79 0.167 0.09759 0.20 

RADIUM-228 1.10 0.115 0.1067 

THORIUM-230 3.56 1.09 0.29 

THORIUM-232 1.73 0.69 0.16 

URANIUM-238 3.03 1.43 1.386 

SLD70765 08/14/02 3.5 4.0 RADIUM-226 1.26 0.079 0.07323 0.02 

RADIUM-228 0.81 0.081 0.07042 

THORIUM-230 1.54 0.64 0.15 

THORIUM-232 1.31 0.59 0.15 

URANIUM-238 0.71 0.707 0.9895 

SLD70383 SLD70383 06/13/02 0.0 0.5 0.0 RADIUM-226 5.14 0.21 0.11 1.17 

RADIUM-228 0.68 0.1 0.11 

THORIUM-230 7.28 1.82 0.3 

THORIUM-232 0.95 0.5 0.16 

URANIUM-238 6.00 1.64 1.55 

SLD70384 06/13/02 1.5 2.0 RADIUM-226 3.07 0.15 0.09 0.18 

RADIUM-228 0.79 0.1 0.1 

THORIUM-230 4.42 7.47 12.63 

THORIUM-232 0.79 0.1 0.1 

URANIUM-238 1.78 1.24 1.33 

SLD70385 06/13/02 3.2 3.7 RADIUM-226 3.90 0.17 0.1 0.11 

RADIUM-228 1.02 0.11 0.1 

THORIUM-230 2.03 7.65 12.72 

THORIUM-232 1.02 0.11 0.1 

URANIUM-238 3.02 1.29 1.37 

SLD70386 06/13/02 4.4 4.9 RADIUM-226 1.85 0.1 0.07 0.26 

RADIUM-228 0.51 0.06 0.07 

THORIUM-230 5.79 6.87 8.72 

THORIUM-232 0.51 0.06 0.07 

URANIUM-238 1.65 0.83 0.96 

SLD70496 06/13/02 6.3 6.8 RADIUM-226 0.92 0.12 0.14 0.09 

RADIUM-228 0.18 0.11 0.22 

THORIUM-230 0.97 0.51 0.16 

THORIUM-232 0.18 0.21 0.16 

URANIUM-238 6.05 4.17 1.14 

SLD70387 06/13/02 10.1 10.6 RADIUM-226 1.41 0.08 0.07 0.00 

RADIUM-228 0.90 0.08 0.08 

THORIUM-230 -2.16 5.29 9.04 

THORIUM-232 0.90 0.08 0.08 

URANIUM-238 1.36 0.9 1.02 

SLD70497 06/13/02 10.6 11.1 RADIUM-226 1.80 0.13 0.12 0.09 

RADIUM-228 0.73 0.13 0.13 

THORIUM-230 2.26 0.79 0.27 

THORIUM-232 0.86 0.45 0.15 

URANIUM-238 4.89 3.98 1.79 

Printed 21-May-03 



Table 3-1 
CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT-11) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g)4  

Error Detection 
Limit 

(pCi/g) 

MI 
Sum of 
Ratios 
Value 5  

SLD70393 SLD70393 06/25/02 0.0 0.5 0.0 RADIUM-226 2.06 0.119 0.08865 1.92 

RADIUM-228 0.81 0.101 0.09428 

THORIUM-230 10.23 2.46 0.18 

THORIUM-232 1.38 0.65 0.18 

URANIUM-238 9.68 1.766 1.489 

SLD70394 06/25/02 1.5 2.0 RADIUM-226 1.38 0.099 0.08799 0.49 

RADIUM-228 0.76 0.100 0.09809 

THORIUM-230 8.71 7.517 12.3 

THORIUM-232 0.76 0.100 0.09809 

URANIUM-238 3.25 1.513 1.328 

SLD70395 06/25/02 3.5 4.0 RADIUM-226 0.79 0.071 0.0741 0.18 

RADIUM-228 0.29 0.076 0.07932 

THORIUM-230 3.20 6.36 10.26 

THORIUM-232 0.29 0.076 0.07932 

URANIUM-238 6.02 1.254 1.13 

SLD70396 06/25/02 5.5 6.0 RADIUM-226 0.76 0.062 0.066 0.03 

RADIUM-228 0.45 0.068 0.07118 

THORIUM-230 -0.75 5.215 8.102 

THORIUM-232 0.45 0.068 0.07118 

URANIUM-238 2.72 0.98 0.9032 

SLD70498 06/24/02 6.2 6.7 RADIUM-226 1.20 0.07 0.06 0.01 

1 RADIUM-228 0.90 0.07 0.06 

T HORIUM-230 1.02 3.1 4.66 

THORIUM-232 0.90 0.07 0.06 

URANIUM-238 1.87 0.57 0.45 

SLD70499 06/25/02 14.5 15.0 RADIUM-226 1.42 0.12 0.13 0.04 

RADIUM-228 0.93 0.13 0.13 

THORIUM-230 1.34 0.54 0.13 

THORIUM-232 1.29 0.53 0.13 

URANIUM-238 2.03 1.56 1.61 

SLD70405 SLD70405 07/29/02 0.0 0.5 0.0 RADIUM-226 3.78 0.17 0.1 0.97 

RADIUM-228 0.75 0.1 0.1 

THORIUM-230 6.28 1.7 0.18 

THORIUM-232 1.05 0.55 0.18 

URANIUM-238 5.06 1.53 1.56 

SLD70406 07/29/02 1.5 2.0 RADIUM-226 13.89 0.45 0.13 1.66 

RADIUM-228 0.67 0.1 0.14 

THORIUM-230 24.67 4.6 0.26 

THORIUM-232 1.05 0.5 0.25 

URANIUM-238 8.00 1.65 2.1 

SLD70407 07/29/02 3.5 4.0 RADIUM-226 1.59 0.1 0.08 0.03 

RADIUM-228 0.82 0.09 0.08 

THORIUM-230 -0.05 6.33 10.47 

THORIUM-232 0.82 0.09 0.08 

URANIUM-238 3.04 1.04 1.13 

5LD70400 07/29/02 4.0 4.5 RADIUM-220 2.13 0.11 0.08 0.05 

1 
RADIUM-228 0.71 0.08 0.08 

THORIUM-230 -5.48 6.95 10.45 

THORIUM-232 0.71 0.08 0.08 

_ URANIUM-238 3.70 1.1 1.12 

Printed 21-May-03 
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CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT-11) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g)4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70409 SLD70409 07/31/02 0.0 0.5 0.0 RADIUM-226 127.44 3.56 0.32 25.56 

RADIUM-228 0.49 0.18 0.33 

THORIUM-230 39.05 45.3 71.03 

THORIUM-232 0.49 0.18 0.33 

URANIUM-238 33.24 6.83 8.33 

SLD70410 07/31/02 1.5 2.0 RADIUM-226 12.48 0.39 0.09 2.63 

RADIUM-228 0.82 0.07 0.09 

THORIUM-230 39.64 6.87 0.13 

THORIUM-232 0.88 0.44 0.13 

URANIUM-238 7.24 1.72 2.11 

SLD70411 07/31/02 3.5 4.0 RADIUM-226 1.51 0.08 0.06 0.03 

RADIUM-228 0.29 0.05 0.06 

THORIUM-230 -3.74 5.56 9.63 

THORIUM-232 0.29 0.05 0.06 

URANIUM-238 2.80 1.07 1.21 

SLD70412 08/01/02 4.6 5.1 RADIUM-226 1.27 0.08 0.06 0.23 

RADIUM-228 0.51 0.07 0.07 

THORIUM-230 4.96 7.18 11.73 

THORIUM-232 0.51 0.07 0.07 

URANIUM-238 2.49 1.37 1.31 

SLD70525 01/20/03 13.0 13.5 RADIUM-226 1.15 0.08 0.07 0.00 

RADIUM-228 0.83 0.08 0.08 

THORIUM-230 -2.51 3.77 5.68 

THORIUM-232 0.83 0.08 0.08 

URANIUM-238 1.24 0.59 0.59 

SLD70526 01/20/03 22.0 22.5 RADIUM-226 1.41 0.08 0.08 0.00 

RADIUM-228 0.85 0.08 0.08 

THORIUM-230 1.05 3.62 5.99 

THORIUM-232 0.85 0.08 0.08 

URANIUM-238 1.08 0.55 0.59 

SLD70478 SLD70478 09/11/02 0.0 0.5 0.0 RADIUM-226 82.77 2.24 0.19 16.06 

RADIUM-228 0.74 0.12 0.2 

THORIUM-230 11.71 11.31 17.06 

THORIUM-232 0.74 0.12 0.2 

URANIUM-238 4.76 1.39 1.72 

SLD70479 09/11/02 1.5 2.0 RADIUM-226 1.63 0.07 0.05 0.02 

RADIUM-228 0.55 0.06 0.05 

THORIUM-230 -0.23 2.65 3.92 

THORIUM-232 0.55 0.06 0.05 

URANIUM-238 2.41 0.52 0.38 

SLD70480 09/11/02 3.5 4.0 RADIUM-226 1.35 0.07 0.06 0.08 

RADIUM-228 0.92 0.07 0.05 

THORIUM-230 2.93 2.59 4.28 

THORIUM-232 0.92 0.07 0.05 

URANIUM-238 1.92 0.85 0.41 

SLD70481 09/11/02 5.5 6.0 RADIUM-226 1.35 0.06 0.05 0.02 

RADIUM-228 0.87 0.06 0.05 

THORIUM-230 2.14 2.61 3.95 

THORIUM-232 0.87 0.06 0.05 

URANIUM-238 1.22 0.57 0.38 

Printed 21-May-03 
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CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT-11) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g)4  

Error Detection 
Limit 

(pCi/g) 

Mil 
Sum of 
Ratios 
Value 5  

SLD70482 SLD70482 09/12/02 0.0 0.5 0.0 RADIUM-226 5.83 0.2 0.08 1.18 

RADIUM-228 0.83 0.08 0.08 

THORIUM-230 5.71 1.53 0.3 

THORIUM-232 0.84 0.47 0.16 

URANIUM-238 22.25 1.85 0.73 

SLD70483 09/12/02 1.0 1.5 RADIUM-226 3.79 0.14 0.06 0.14 

RADIUM-228 0.86 0.06 0.06 

THORIUM-230 0.36 3.36 4.96 

THORIUM-232 0.86 0.06 0.06 

URANIUM-238 5.00 0.69 0.48 

SLD70484 09/12/02 2.5 3.0 RADIUM-226 2.02 0.09 0.06 0.00 

RADIUM-228 0.52 0.06 0.05 

THORIUM-230 0.55 2.64 4.28 

THORIUM-232 0.52 0.06 0.05 

URANIUM-238 1.43 0.36 0.42 

SLD70485 09/12/02 4.0 4.5 RADIUM-226 2.84 0.2 0.21 0.07 

RADIUM-228 0.65 0.14 0.21 

THORIUM-230 1.71 0.67 0.14 

THORIUM-232 0.87 0.45 0.26 

URANIUM-238 4.84 1.48 1.35 

SLD70488 SLD70488 09/16/02 0.0 0.5 0.0 RADIUM-226 3.59 0.17 0.12 1.11 

II RADIUM-228 0.73 0.11 0.11 

0.15 T HORIUM-230 6.41 1.6 

THORIUM-232 0.98 0.49 0.15 

URANIUM-238 11.71 2.34 2.35 

SLD70489 09/16/02 0.5 1.0 RADIUM-226 4.23 0.18 0.11 0.72 

RADIUM-228 0.54 0.08 0.1 

THORIUM-230 10.01 2.41 0.33 

THORIUM-232 0.44 0.36 0.33 

URANIUM-238 10.22 1.58 2.15 

ft feet 
bgs - below ground surface 

3  Analytical data includes background values (i.e., concentrations reflect gross radionuclide values) 
° pCi/g - Picocuries per gram 
5  Prior to calculating the SOR, background values for each radionuclide were subtracted from their respective gross radionuclide 

values 

Background Values: 	Radium-226=2.80 pCi/g 
Radium-228=0.95 pCi/g 
Thorium-230=1.90 pCi/g 
Thorium-232=0.95 pCi/g 
Uranium-238=1.40 pCi/g 

Printed 21-May-03 



Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
Page 1 of 108 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

HTZ00152 H1Z00152 06/28/00 0.0 0.50 0.0 

, 

ACTINIUM-227 0.63 0.17 0.25 8.51 

AMERICIUM-241 0.11 0.11 0.18 

CESIUM-137 0.01 0.03 0.05 

POTASSIUM-40 10.55 1.25 0.41 

PROTACTINIUM-2 0.13 0.88 1.34 

RADIUM-226 4.34 0.22 0.08 

RADIUM-228 0.70 0.11 0.12 

THORIUM-228 1.14 0.56 0.34 
THORIUM-230 44.07 8.52 0.29 

THORIUM-232 0.91 0.49 0.29 

URANIUM-235 0.60 0.22 0.29 

URANIUM-238 5.35 1.59 5.1 

HTZ00153 HTZ00153 06/28/02 0.0 0.50 0.0 ACTINIUM-227 0.13 0.14 0.21 0.31 

AMERICIUM-241 0.09 0.1 0.16 

CESIUM-137 0.55 0.08 0.03 

POTASSIUM-40 3.73 0.61 0.29 

PROTACTINIUM-2 -0.27 0.58 0.86 

RADIUM-226 1.34 0.09 0.06 

RADIUM-228 0.37 0.07 0.09 

THORIUM-228 0.79 0.43 0.14 

THORIUM-230 1.77 0.68 0.26 

THORIUM-232 0.84 0.44 0.14 

URANIUM-235 1.15 0.2 0.23 

URANIUM-238 16.82 1.83 5.7 

HTZ00468 HTZ00468 03/08/01 0.0 0.50 0.0 ACTINIUM-227 0.45 0.12 0.18 0.47 

AMERICIUM-241 0.03 0.04 0.04 

CESIUM-137 0.03 0.02 0.02 

POTASSIUM-40 9.59 1.06 0.22 

PROTACTINIUM-2 0.21 0.45 0.68 

RADIUM-226 2.05 0.11 0.04 

RADIUM-228 1.15 0.1 0.06 

THORIUM-228 1.18 0.52 0.32 

THORIUM-230 3.62 1.03 0.13 

THORIUM-232 1.48 0.59 0.24 

URANIUM-235 0.19 0.12 0.15 

URANIUM-238 2.41 0.44 3.32 

HTZ00470 HTZ00470 03/08/01 0.0 0.50 0.0 ACTINIUM-227 0.19 0.11 0.2 0.25 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.16 0.03 0.03 

POTASSIUM-40 11.00 1.21 0.25 

PROTACTINIUM-2 -0.01 0.55 0.81 

RADIUM-226 2.95 0.15 0.05 

RADIUM 228 1.04 0.1 U.U8 

THORIUM-228 1.55 0.65 0.28 

THORIUM-230 2.78 0.93 0.15 

THORIUM-232 1.17 0.55 0.15 

URANIUM-235 0.24 0.12 0.17 

URANIUM-238 2.99 0.54 3.33 

Printed 21-May-03 



Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

HTZ00480 HTZ00480 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.28 0.11 0.17 0.13 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 12.09 1.32 0.23 

PROTACTINIUM-2 -0.27 0.67 0.7 

RADIUM-226 2.10 0.12 0.04 

RADIUM-228 0.85 0.09 0.06 

THORIUM-228 1.16 0.56 0.34 

THORIUM-230 2.13 0.79 0.28 

THORIUM-232 1.24 0.57 0.15 

URANIUM-235 0.13 0.1 0.14 

URANIUM-238 2.71 0.53 3.06 

HTZ00481 03/23/01 0.5 1.00 0.5 ACTINIUM-227 0.42 0.11 0.17 0.06 

AMERICIUM-241 -0.01 0.03 0.04 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 15.39 1.61 0.22 

PROTACTINIUM-2 -0.02 0.41 0.62 

RADIUM-226 1.30 0.08 0.04 

RADIUM-228 0.90 0.09 0.06 

THORIUM-228 1.53 0.67 0.48 

THORIUM-230 2.74 0.93 0.29 

THORIUM-232 0.97 0.5 0.15 

41111 URANIUM-235 0.00 0,0g 0 11 

URANIUM-238 1.56 0.53 3.2 

HTZ00482 HTZ00482 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.47 0.12 0.19 0.58 

AMERICIUM-241 0.04 0.03 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 11.82 1.28 0.23 

PROTACTINIUM-2 0.41 0.49 0.76 

RADIUM-226 2.73 0.14 0.05 

RADIUM-228 1.05 0.1 0.06 

THORIUM-228 1.21 0.59 0.53 

THORIUM-230 3.93 1.17 0.37 

THORIUM-232 1.61 0.67 0.37 

URANIUM-235 0.33 0.12 0.15 

URANIUM-238 3.25 0.56 3.05 

HTZ00483 HTZ00483 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.00 0.07 0.1 0.00 

AMERICIUM-241 0.01 0.02 0.03 

CESIUM-137 0.00 0.01 0.01 

POTASSIUM-40 3.26 0.42 0.14 

PROTACTINIUM-2 -0.04 0.26 0.39 

RADIUM-226 0.67 0.04 0.02 

RADIUM-228 0.22 0.03 0.03 

THORIUM-228 0.60 0.36 0.29 

THORIUM-230 1.53 0.6 0.13 

THORIUM-232 0.37 0.28 0.24 

URANIUM-235_ 0.0q 0.06 0.08 

URANIUM-238 1.37 0.33 1.69 dli_ 

Printed 21-May-03 
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City of Venice, Illinois Vicinity Property (DT-11) 
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• 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

HTZ00484 HTZ00484 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.49 0.12 0.19 0.42 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 12.96 1.42 0.25 

PROTACTINIUM-2 0.09 0.49 0.74 

RADIUM-226 2.22 0.12 0.05 

RADIUM-228 1.29 0.11 0.07 

THORIUM-228 2.49 0.87 0.15 

THORIUM-230 3.50 1.09 0.38 

THORIUM-232 0.95 0.49 0.15 

URANIUM-235 0.20 0.11 0.16 

URANIUM-238 2.76 0.58 2.93 

HTZ00486 03/23/01 0.5 1.00 0.5 ACTINIUM-227 0.43 0.13 0.2 0.19 

AMERICIUM-241 -0.01 0.04 0.05 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 13.44 1.46 0.29 

PROTACTINIUM-2 0.45 0.54 0.82 

RADIUM-226 2.84 0.15 0.05 

RADIUM-228 1.56 0.14 0.07 

THORIUM-228 2.72 0.86 0.24 

THORIUM-230 3.67 1.04 0.13 

THORIUM-232 1.57 0.61 0.13 

URANIUM-235 0.23 0.11 0.16 

URANIUM-238 2.85 0.48 3.16 

HTZ00485 HTZ00485 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.20 0.07 0.12 0.58 

AMERICIUM-241 0.02 0.02 0.03 

CESIUM-137 0.04 0.01 0.02 

POTASSIUM-40 4.21 0.55 0.15 

PROTACTINIUM-2 0.18 0.31 0.49 

RADIUM-226 1.12 0.07 0.03 

RADIUM-228 0.31 0.04 0.04 

THORIUM-228 0.95 0.51 0.39 

THORIUM-230 4.75 1.36 0.29 

THORIUM-232 0.81 0.46 0.16 

URANIUM-235 0.13 0.08 0.1 

URANIUM-238 • 1.74 0.28 1.95 

HTZ00487 HTZ00487 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.19 0.1 0.15 0.73 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.01 0.01 0.02 

POTASSIUM-40 14.50 1.5 0.19 

PROTACTINIUM-2 0.12 0.39 0.59 

RADIUM-226 1.74 0.1 0.04 

RADIUM-228 0.85 0.08 0.05 

THORIUM-228 1.68 0.64 0.24 

THORIUM-230 5.16 1.32 0.29 

THORIUM-232 1.25 0.53 0.13 

URANIUM-235 0.19 0.1 0.13 

URANIUM-238 2.09 0.45 2.46 

Printed 21-May-03 



Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 
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Page 4 of 108 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Ratio. 
Value 5  

HTZ00488 HTZ00488 03/23/01 0.0 0.50 0.0 ACTINIUM-227 0.97 0.16 0.25 8.53 

AMERICIUM-241 0.12 0.07 0.1 

CESIUM-137 0.03 0.03 0.04 

POTASSIUM-40 7.84 0.95 0.35 

PROTACTINIUM-2 0.36 0.81 1.21 

RADIUM-226 9.26 0.44 0.07 

RADIUM-228 0.68 0.09 0.1 

THORIUM-228 0.62 0.37 0.32 

THORIUM-230 38.39 6.91 0.13 

THORIUM-232 0.74 0.39 0.24 

URANIUM-235 3.95 0.34 0.29 

URANIUM-238 62.88 5.17 4.13 

HTZ00489 03/23/01 0.5 1.00 0.5 ACTINIUM-227 0.23 0.08 0.13 0.07 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.01 0.02 0.02 

POTASSIUM-40 11.83 1.24 0.16 

PROTACTINIUM-2 0.13 0.34 0.52 

RADIUM-226 0.96 0.06 0.03 

RADIUM-228 0.66 0.07 0.05 

THORIUM-228 1.14 0.53 0.26 

THORIUM-230 1.81 0.69 0.26 

THORIUM-232 1.19 0.54 0.14 

URANIUM-235 0.28 0.08 0.11 

URANIUM-238 4.23 0.57 1.98 

HTZ00490 HTZ00490 03/23/01 0.0 0.50 0.0 ACTINIUM-227 1.18 0.14 0.21 10.13 

AMERICIUM-241 0.06 0.05 0.07 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 11.53 1.26 0.36 

PROTACTINIUM-2 1.16 0.78 1.09 

RADIUM-226 10.97 0.51 0.06 

RADIUM-228 0.63 0.08 0.09 

THORIUM-228 1.61 0.61 0.28 

THORIUM-230 52.23 9.22 0.13 

THORIUM-232 0.93 0.44 0.13 

URANIUM-235 0.60 0.16 0.23 

URANIUM-238 4.84 0.84 4.01 

HTZ00491 03/23/01 0.5 1.00 0.5 ACTINIUM-227 0.23 0.09 0.15 0.30 

AMERICIUM-241 0.02 0.03 0.04 

CESIUM-137 0.04 0.02 0.02 

POTASSIUM-40 11.67 1.25 0.19 

PROTACTINIUM-2 0.40 0.42 0.65 

RADIUM-226 1.76 0.1 0.04 

RADIUM-228 0.71 0.08 0.05 

THORIUM-228 1.36 0.61 0.15 

THORIUM-230 6.13 1.61 0.38 

THORIUM-232 1.17 0.56 0.28 

URANIUM-235 0.21 0.12 0.14 

URANIUM-238 1.26 0.45 2.59 III■ 

Printed 21-May-03 



Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

HTZ00537 HTZ00537 05/15/01 0.0 0.60 0.0 ACTINIUM-227 0.22 0.15 0.25 1.15 

AMERICIUM-241 0.11 0.12 0.15 

CESIUM-137 0.35 0.06 0.04 

POTASSIUM-40 4.49 0.7 0.28 

PROTACTINIUM-2 0.32 0.68 1.07 

RADIUM-226 1.66 0.11 0.64 

RADIUM-228 0.58 0.09 0.09 

THORIUM-228 1.60 0.67 0.34 

THORIUM-230 7.19 1.79 0.15 

THORIUM-232 0.56 0.37 0.15 

URANIUM-235 0.29 0.14 0.23 

URANIUM-238 6.24 1.45 3.78 

HTZ00538 HTZ00538 05/15/01 0.0 0.50 0.0 ACTINIUM-227 0.21 0.18 0.28 0.57 

AMERICIUM-241 0.11 0.11 0.17 

CESIUM-137 0.01 0.03 0.04 

POTASSIUM-40 10.62 1.34 0.36 

PROTACTINIUM-2 0.19 0.8 1.23 

RADIUM-226 2.47 0.15 0.76 

RADIUM-228 0.94 0.13 0.1 

THORIUM-228 1.28 0.59 0.16 

THORIUM-230 4.23 1.25 0.16 

THORIUM-232 1.27 0.59 0.16 

URANIUM-235 0.36 0.26 0.28 

URANIUM-238 3.61 1.32 6.68 

HTZ00539 HTZ00539 05/15/01 0.0 0.50 0.0 ACTINIUM-227 0.34 0.16 0.27 0.86 

AMERICIUM-241 0.07 0.06 0.16 

CESIUM-137 0.03 0.04 0.04 

POTASSIUM-40 7.13 1.04 0.39 

PROTACTINIUM-2 -0.05 0.78 1.17 

RADIUM-226 1.63 0.11 0.7 

RADIUM-228 0.62 0.1 0.1 

THORIUM-228 0.63 0.39 0.27 

THORIUM-230 5.59 1.46 0.15 

THORIUM-232 0.27 0.24 0.15 

URANIUM-235 0.47 0.19 0.24 

URANIUM-238 7.61 1.34 4.63 

HTZ00540 

• 

HTZ00540 05/15/01 0.0 0.50 0.0 ACTINIUM-227 0.15 0.11 0.25 0.86 

AMERICIUM-241 0.02 0.11 0.17 

CESIUM-137 0.02 0.03 0.05 

POTASSIUM-40 6.12 0.9 0.27 

PROTACTINIUM-2 0.07 0.69 1.06 

RADIUM-226 1.22 0.09 0.7 

RADIUM-228 0.68 0.1 0.1 

THORIUM-228 0.85 0.49 0.31 

THORIUM-230 5.55 1.56 0.31 

THORIUM-232 0.74 0.45 0.17 

URANIUM-235 0.41 0.16 0.23 

URANIUM-238 7.69 1.51 3.86 

Printed 21-May-03 



Table 3-2 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

HTZ27441 HTZ27441 11/02/01 0.0 0.50 0.0 ACTINIUM-227 0.18 0.19 0.22 0.71 

AMERICIUM-241 0.04 0.08 0.13 

CESIUM-137 0.50 0.06 0.03 

POTASSIUM-40 13.24 1.19 0.29 

PROTACTINIUM-2 0.19 0.6 0.96 

RADIUM-226 0.97 0.06 0.06 

RADIUM-228 0.78 0.09 0.08 

THORIUM-228 1.13 0.52 0.26 

THORIUM-230 5.36 1.41 0.5 

THORIUM-232 0.93 0.49 0.48 

URANIUM-235 0.15 0.11 0.2 

URANIUM-238 2.05 1.03 1.14 

HTZ27442 11/02/01 0.5 1.00 0.5 ACTINIUM-227 0.35 0.25 0.36 0.43 

AMERICIUM-241 0.14 0.15 0.23 

CESIUM-137 0.06 0.04 0.05 

POTASSIUM-40 10.92 1.14 0.55 

PROTACTINIUM-2 0.39 1.04 1.61 

RADIUM-226 6.42 0.22 0.08 

RADIUM-228 1.00 0.13 0.14 

THORIUM-228 1.56 0.64 0.38 

THORIUM-230 6.41 1.6 0.5 

THORIUM-232 1.29 0.57 0.38 

URANIUM-235 0.61 0.24 0.33 

URANIUM-238 6.86 1.85 1.98 

HTZ27443 11/02/01 1.0 1.50 1.0 ACTINIUM-227 0.09 0.18 0.27 0.21 

AMERICIUM-241 0.12 0.11 0.17 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 13.84 1.18 0.34 

PROTACTINIUM-2 0.59 0.75 1.18 

RADIUM-226 3.54 0.14 0.06 

RADIUM-228 0.93 0.1 0.1 

THORIUM-228 1.76 0.66 0.29 

THORIUM-230 4.07 1.11 0.24 

THORIUM-232 1.05 0.48 0.13 

URANIUM-235 0.34 0.21 0.25 

URANIUM-238 4.12 1.18 1.43 

HTZ27444 HTZ27444 11/02/01 0.0 0.50 0.0 ACTINIUM-227 0.66 0.33 0.39 1.72 

AMERICIUM-241 0.22 0.16 0.25 

CESIUM-137 0.13 0.04 0.05 

POTASSIUM-40 8.72 1.06 0.57 

PROTACTINIUM-2 0.82 1.12 1.76 

RADIUM-226 7.41 0.25 0.09 

RADIUM-228 0.90 0.11 0.12 

THORIUM-228 0.87 0.45 0.26 

THORIUM-230 9.64 2.17 0.31 

THORIUM-232 1.03 0.49 0.14 

URANIUM-235 0.74 0.28 0.41 

URANIUM-238 9.14 1.98 2.09 ilk 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5 

HTZ27444 HTZ27445 11/02/01 0.5 1.00 0.5 ACTINIUM-227 0.07 0.19 0.28 0.19 

AMERICIUM-241 0.05 0.11 0.18 

CESIUM-137 0.01 0.03 0.05 

POTASSIUM-40 14.92 1.32 0.4 

PROTACTINIUM-2 -0.15 0.71 1.23 

RADIUM-226 2.83 0.12 0.07 

RADIUM-228 1.11 0.12 0.1 

THORIUM-228 1.83 0.71 0.15 

THORIUM-230 3.91 1.16 0.15 

THORIUM-232 0.98 0.5 0.28 

URANIUM-235 0.29 0.24 0.28 

URANIUM-238 3.70 1.43 1.51 

HTZ27448 HTZ27448 11/02/01 0.0 0.50 0.0 ACTINIUM-227 0.12 0.14 0.21 0.03 

AMERICIUM-241 0.05 0.09 0.14 

CESIUM-137 0.13 0.03 0.04 

POTASSIUM-40 15.42 1.29 0.31 

PROTACTINIUM-2 -0.14 0.62 0.94 

RADIUM-226 0.89 0.06 0.06 

RADIUM-228 1.09 0.1 0.09 

THORIUM-228 1.44 0.63 0.37 

THORIUM-230 1.52 0.64 0.28 

THORIUM-232 0.86 0.46 0.28 

URANIUM-235 0.08 0.12 0.2 

URANIUM-238 1.15 0.84 1.16 

HTZ27449 11/02/01 0.5 1.00 0.5 ACTINIUM-227 0.13 0.12 0.19 0.01 

AMERICIUM-241 -0.03 0.07 0.11 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 15.25 1.27 0.21 

PROTACTINIUM-2 0.33 0.52 0.85 

RADIUM-226 0.74 0.05 0.05 

RADIUM-228 0.77 0.08 0.07 

THORIUM-228 0.82 0.44 0.26 

THORIUM-230 1.25 0.55 0.14 

THORIUM-232 0.61 0.37 0.26 

URANIUM-235 0.10 0.1 0.18 

URANIUM-238 1.87 0.94 0.94 

HTZ27452 H1Z27452 11/02/01 0.0 0.50 0.0 ACTINIUM-227 0.10 0.11 0.18 0.00 

AMERICIUM-241 0.05 0.14 0.23 

CESIUM-137 0.15 0.04 0.03 

POTASSIUM-40 14.24 1.14 0.22 

PROTACTINIUM-2 0.40 0.52 0.83 

RADIUM-226 0.69 0.05 0.05 

RADIUM-228 0.83 0.08 0.07 

THORIUM-228 0.90 0.46 0.14 

THORIUM-230 1.72 0.68 0.32 • 

THORIUM-232 0.74 0.42 0.14 

URANIUM-235 0.06 0.11 0.17 

URANIUM-238 	_ 1.20 1.02 1.87 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

HTZ27452 HTZ27453 11/02/01 0.5 1.00 0.5 ACTINIUM-227 0.14 0.18 0.19 0.03 

AMERICIUM-241 -0.03 0.15 0.23 

CESIUM-137 0.06 0.03 0.03 

POTASSIUM-40 14.27 1.13 0.2 

PROTACTINIUM-2 0.56 0.51 0.83 

RADIUM-226 0.80 0.05 0.04 

RADIUM-228 0.77 0.07 0.07 

THORIUM-228 1.12 0.53 0.41 

THORIUM-230 1.78 0.68 0.26 

THORIUM-232 1.33 0.57 0.14 

URANIUM-235 0.06 0.1 0.18 

URANIUM-238 0.09 0.99 1.77 

HTZ27454 11/02/01 1.0 1.50 1.0 ACTINIUM-227 0.17 0.09 0.18 0.13 

AMERICIUM-241 0.08 0.15 0.22 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 7.85 0.69 0.24 

PROTACTINIUM-2 0.11 0.51 0.76 

RADIUM-226 2.46 0.09 0.04 

RADIUM-228 0.92 0.07 0.07 

THORIUM-228 1.02 0.52 0.38 

THORIUM-230 3.38 1.05 0.28 

THORIUM-232 0.89 0.47 0.15 

URANIUM-235 0.16 0.11 0.17 

URANIUM-238 3.07 1.76 1.64 

HTZ27460 HTZ27460 11/16/01 0.0 0.50 0.0 ACTINIUM-227 1.43 0.2 0.31 2.03 

AMERICIUM-241 0.15 0.15 0.24 

CESIUM-137 0.16 0.04 0.04 

POTASSIUM-40 11.17 1.1 0.48 

PROTACTINIUM-2 1.10 1.09 1.71 

RADIUM-226 7.56 0.26 0.08 

RADIUM-228 0.64 0.11 0.15 

THORIUM-228 0.81 0.51 0.44 

THORIUM-230 11.28 2.74 0.33 

THORIUM-232 0.99 0.54 0.18 

URANIUM-235 0.79 0.28 0.37 

URANIUM-238 8.48 2.17 2.05 

HTZ27461 HTZ27461 11/16/01 0.0 0.50 0.0 ACTINIUM-227 0.66 0.16 0.25 5.19 

AMERICIUM-241 0.01 0.15 0.19 

CESIUM-137 0.08 0.03 0.04 

POTASSIUM-40 11.43 1.12 0.42 

PROTACTINIUM-2 1.32 0.81 1.31 

RADIUM-226 5.01 0.18 0.07 

RADIUM-228 0.81 0.1 0.1 

THORIUM-228 1.81 0.74 0.46 

THORIUM-230 27.34 5.52 0.16 

THORIUM-232 1.10 0.55 0.29 

URANIUM-235 0.59 0.23 0.3 

URANIUM-238 5.16 1.31 1.57 Ilk 

Printed 21-May-03 
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City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
Page 9 of 108 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

HTZ66182 HTZ66182 11/20/01 0.0 0.50 0.0 ACTINIUM-227 0.86 0.119 0.1983 4.01 

AMERICIUM-241 0.02 0.207 0.2983 

CESIUM-137 0.04 0.023 0.02753 

POTASSIUM-40 11.29 0.853 0.3228 

PROTACTINIUM-2 0.79 0.686 1.024 

RADIUM-226 10.02 0.285 0.06147 

RADIUM-228 0.77 0.061 0.07891 

THORIUM-228 2.84 0.983 0.3634 

THORIUM-230 20.92 4.413 0.1644 

THORIUM-232 1.44 0.649 0.3049 

URANIUM-235 0.59 0.168 0.229 

URANIUM-238 6.88 1.941 2.22 

HTZ66183 HTZ66183 11/20/01 0.0 0.50 0.0 ACTINIUM-227 3.64 0.245 0.3529 8.52 

AMERICIUM-241 0.24 0.362 0.521 

CESIUM-137 0.05 0.033 0.04828 

POTASSIUM-40 9.41 0.886 0.5598 

PROTACTINIUM-2 3.67 1.232 1.821 

RADIUM-226 39.81 1.072 0.1095 

RADIUM-228 0.84 0.093 0.1368 

THORIUM-228 5.76 1.35 0.2847 

THORIUM-230 43.06 7.352 0.213 

THORIUM-232 0.74 0.378 0.2533 

URANIUM-235 1.55 0.276 0.4125 

URANIUM-238 15.70 2.863 3.908 

HTZ66184 HTZ66184 11/20/01 0.0 0.50 0.0 ACTINIUM-227 1.05 0.101 0.1568 1.80 

AMERICIUM-241 0.13 0.164 0.239 

CESIUM-137 0.05 0.017 0.02293 

POTASSIUM-40 11.35 0.808 0.2478 

PROTACTINIUM-2 1.46 0.727 0.8544 

RADIUM-226 6.11 0.179 0.04778 

RADIUM-228 0.75 0.055 0.06162 

THORIUM-228 1.33 0.543 0.231 

THORIUM-230 10.17 2.151 0.2755 

THORIUM-232 1.05 0.472 0.1242 

URANIUM-235 0.52 0.147 0.1827 

URANIUM-238 7.45 1.413 1.795 

H1Z69464 HTZ69464 

_ 

05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.03 0.11 0.17 0.04 

AMERICIUM-241 -0.03 0.1 0.17 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 15.16 1.19 0.2 

PROTACTINIUM-2 0.25 0.47 0.76 

RADIUM-226 0.82 0.06 0.07 

RADIUM-228 0.77 0.07 0.07 

THORIUM-228 0.94 0.45 0.13 

THORIUM-230 1.27 0.53 0.13 

THORIUM-232 1.17 0.51 0.13 

URANIUM-235 0.16 0.21 0.36 

URANIUM-238 0.83 0.81 1.47 

Printed 21-May-03 
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City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum • 
Ratios 
Value 5  

HTZ69465 HTZ69465 05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.06 0.1 0.16 0.00 

AMERICIUM-241 0.07 0.09 0.17 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 13.76 1.1 0.2 

PROTACTINIUM-2 -0.24 0.48 0.72 

RADIUM-226 0.87 0.06 0.06 

RADIUM-228 0.67 0.07 0.07 

THORIUM-228 1.08 0.5 0.14 

THORIUM-230 0.70 0.4 0.26 

THORIUM-232 0.85 0.45 0.26 

URANIUM-235 0.03 0.21 0.35 

URANIUM-238 0.66 0.77 1.39 

HTZ69466 H1Z69466 05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.07 0.11 0.17 0.00 

AMERICIUM-241 0.00 0.1 0.18 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 15.55 1.23 0.22 

PROTACTINIUM-2 0.19 0.52 0.82 

RADIUM-226 0.94 0.07 0.07 

RADIUM-228 0.87 0.08 0.07 

THORIUM-228 1.30 0.56 0.33 

THORIUM-230 1.16 0.52 0.3 

THORIUM-232 0.96 0.47 0.29 

• 
URANIUM-235 -0.05 0.23 0.38 

URANIUM-238 0.16 0.85 1.51 

HTZ69467 HTZ69467 05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.16 0.07 0.18 0.01 

AMERICIUM-241 -0.01 0.1 0.18 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 15.06 1.22 0.24 

PROTACTINIUM-2 -0.47 0.55 0.81 

RADIUM-226 1.06 0.07 0.08 

RADIUM-228 0.77 0.08 0.08 

THORIUM-228 0.92 0.46 0.35 

THORIUM-230 1.40 0.57 0.13 	. 

THORIUM-232 1.00 0.47 0.24 

URANIUM-235 0.09 0.24 0.41 

URANIUM-238 0.87 0.86 1.56 

HTZ69475 HTZ69475 

_ 

05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.55 0.11 0.21 1.81 

AMERICIUM-241 0.05 0.05 0.08 

CESIUM-137 0.36 0.04 0.03 

POTASSIUM-40 10.50 0.94 0.4 

PROTACTINIUM-2 0.50 0.71 1.1 

RADIUM-226 7.18 0.24 0.09 

RADIUM-228 0.76 0.08 0.09 

THORIUM-228 0.82 0.45 0.15 

THORIUM-230 10.56 2.38 0.15 

THORIUM-232 0.92 0.48 0.15 

URANIUM-235 U.b9 0.47 0.51 

URANIUM-238 5.50 0.94 0.76 All 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

HTZ69476 HTZ69476 05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.18 0.14 0.21 1.01 

AMERICIUM-241 0.08 0.08 0.08 

CESIUM-137 1.11 0.08 0.03 

POTASSIUM-40 10.11 0.88 0.29 

PROTACTINIUM-2 0.24 0.57 0.88 

RADIUM-226 3.69 0.14 0.08 

RADIUM-228 0.54 0.07 0.08 

THORIUM-228 0.70 0.4 0.26 

THORIUM-230 5.08 1.33 0.26 

THORIUM-232 1.02 0.49 0.14 

URANIUM-235 1.11 0.26 0.44 

URANIUM-238 19.40 1.64 0.69 

HTZ69480 05/07/02 0.5 1.00 ACTINIUM-227 0.19 0.13 0.19 0.20 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 0.15 0.02 0.03 

POTASSIUM-40 10.84 0.88 0.23 

PROTACTINIUM-2 -0.05 0.54 0.82 

RADIUM-226 4.08 0.15 0.07 

RADIUM-228 0.87 0.08 0.08 

THORIUM-228 1.19 0.54 0.26 

THORIUM-230 3.49 1.04 0.14 

THORIUM-232 0.99 0.48 0.14 

URANIUM-235 0.39 0.31 0.4 

URANIUM-238 5.85 0.79 0.57 

HTZ69477 HTZ69477 05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.40 0.2 0.38 1.85 

AMERICIUM-241 0.11 0.11 0.17 

CESIUM-137 1.45 0.13 0.07 

POTASSIUM-40 7.87 0.98 0.52 

PROTACTINIUM-2 -0.96 1.02 1.69 

RADIUM-226 4.39 0.22 0.16 

RADIUM-228 0.60 0.13 0.15 

THORIUM-228 0.65 0.43 0.43 

THORIUM-230 6.95 1.79 0.3 

THORIUM-232 0.59 0.39 0.16 

URANIUM-235 2.51 0.49 0.76 

URANIUM-238 43.39 3.5 1.46 

HTZ69479 05/07/02 0.5 1.00 ACTINIUM-227 0.15 0.14 0.21 0.86 

AMERICIUM-241 0.05 0.06 0.09 

CESIUM-137 0.92 0.07 0.03 

POTASSIUM-40 8.75 0.76 0.29 

PROTACTINIUM-2 0.24 0.57 0.88 

RADIUM-226 3.59 0.14 0.08 

RADIUM-228 0.63 0.07 0.08 

THORIUM-228 1.43 0.65 0.3 

THORIUM-230 6.05 1.64 0.36 

THORIUM-232 1.02 0.53 0.16 

URANIUM-235 1.61 0.25 0.44 

URANIUM-238 30.27 2.3 0.79 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
li Ratio 

 

Value 5  

HTZ69478 HTZ69478 05/07/02 0.0 0.50 0.0 ACTINIUM-227 0.25 0.09 0.17 0.49 

AMERICIUM-241 0.00 0.05 0.08 

CESIUM-137 1.23 0.1 0.03 

POTASSIUM-40 7.78 0.79 0.35 

PROTACTINIUM-2 -0.12 0.61 0.92 

RADIUM-226 3.72 0.15 0.08 

RADIUM-228 0.53 0.07 0.09 

THORIUM-228 0.56 0.33 0.13 

THORIUM-230 2.76 0.85 0.23 

THORIUM-232 0.41 0.28 0.12 

URANIUM-235 0.85 0.28 0.44 

URANIUM-238 16.73 1.52 0.71 

SLD06002 SLD06002 10/04/00 2.5 3.00 0.5 ACTINIUM-227 0.13 0.28 0.46 0.11 

AMERICIUM-241 -0.03 0.15 0.25 

CESIUM-137 0.05 0.05 0.1 

POTASSIUM-40 15.33 2.49 0.74 

PROTACTINIUM-2 0.48 .1.45 2.47 

RADIUM-226 0.87 0.13 0.13 

RADIUM-228 0.86 0.19 0.19 

THORIUM-228 1.11 0.53 0.4 

THORIUM-230 1.57 0.62 0.14 

THORIUM-232 1.01 0.48 0.14 

URANIUM-235 0.13 0.34 0.42 

URANIUM-238 6.52 5.85 13.48 

SLD05962 10/04/00 4.0 . 4.50 4.0 ACTINIUM-227 -0.07 0.32 0.48 0.11 

AMERICIUM-241 -0.08 0.18 0.27 

CESIUM-137 -0.03 0.06 0.1 

POTASSIUM-40 15.93 2.74 0.69 

PROTACTINIUM-2 -0.07 1.71 2.77 

RADIUM-226 1.44 0.17 0.18 

RADIUM-228 0.91 0.23 0.3 

THORIUM-228 1.20 0.57 0.33 

THORIUM-230 3.05 0.99 0.15 

THORIUM-232 0.94 0.49 0.15 

URANIUM-235 0.11 0.28 0.5 

URANIUM-238 2.82 2.41 15.01 

SLD06003 S1_006003 09/18/00 0.5 1.00 0.5 ACTINIUM-227 0.05 0.1 0.17 0.00 

AMERICIUM-241 -0.02 0.03 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 8.00 0.96 0.19 

PROTACTINIUM-2 -0.24 0.48 0.7 

RADIUM-226 0.80 0.06 0.05 

RADIUM-228 0.31 0.06 0.08 

THORIUM-228 0.82 0.43 0.25 

THORIUM-230 1.09 0.5 0.3 

THORIUM-232 0.37 0.28 0.25 

URANIUM-236 0.14 0.14 0.15 

URANIUM-238 0.95 0.43 3.78 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

Ot t  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06003 SLD05963 

' 

09/18/00 2.0 2.50 2.0 ACTINIUM-227 0.07 0.09 0.14 0.00 

AMERICIUM-241 -0.02 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 6.62 0.85 0.23 

PROTACTINIUM-2 0.15 0.44 0.69 

RADIUM-226 0.52 0.05 0.04 

RADIUM-228 0.26 0.05 0.06 

THORIUM-228 0.82 0.46 0.16 

THORIUM-230 1.26 0.59 0.3 

THORIUM-232 0.66 0.42 0.36 

URANIUM-235 -0.01 0.08 0.13 

URANIUM-238 0.54 0.41 2.82 

SLD06004 SLD06004 09/14/00 0.2 0.70 0.2 ACTINIUM-227 0.03 0.07 0.11 0.00 

AMERICIUM-241 -0.01 0.04 0.06 

CESIUM-137 0.04 0.02 0.02 

POTASSIUM-40 4.15 0.55 0.17 

PROTACTINIUM-2 -0.12 0.31 0.48 

RADIUM-226 0.62 0.05 0.03 

RADIUM-228 0.19 0.04 0.05 

THORIUM-228 0.64 0.4 0.33 

THORIUM-230 1.14 0.54 0.27 

THORIUM-232 0.27 0.25 0.15 

URANIUM-235 0.03 0.06 0.11 

URANIUM-238 1.00 0.48 2.54 

SLD05964 09/14/00 1.2 1.70 1.2 ACTINIUM-227 0.07 0.12 0.18 0.01 

AMERICIUM-241 0.05 0.09 0.09 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 10.05 1.24 0.38 

PROTACTINIUM-2 -0.02 0.52 0.83 

RADIUM-226 0.81 0.07 0.06 

RADIUM-228 0.47 0.08 0.08 

THORIUM-228 0.45 0.34 0.36 

THORIUM-230 1.08 0.52 0.15 

THORIUM-232 0.26 0.25 0.27 

URANIUM-235 0.01 0.11 0.19 

URANIUM-238 1.68 0.87 3.4 

5LD06005 SLD06005 09/14/00 0.2 0.70 0.2 ACTINIUM-227 0.06 0.11 0.17 0.35 

AMERICIUM-241 -0.04 0.08 0.1 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 8.99 1.05 0.29 

PROTACTINIUM-2 0.25 0.49 0.8 

RADIUM-226 0.93 0.07 0.05 

RADIUM-228 0.52 0.07 0.08 

THORIUM-228 0.61 0.38 0.15 

THORIUM-230 3.57 1.09 0.15 

THORIUM-232 0.75 0.43 0.27 

URANIUM-235 0.14 0.12 0.18 

URANIUM-238 2.17 0.85 3.15 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD06005 SLD05965 09/14/00 1.7 2.20 1.7 ACTINIUM-227 0.00 0.27 0.24 0.02 

AMERICIUM-241 0.10 0.09 0.15 

CESIUM-137 0.01 0.02 0.04 

POTASSIUM-40 12.93 1.61 0.45 

PROTACTINIUM-2 0.55 0.67 1.14 

RADIUM-226 1.41 0.1 0.07 

RADIUM-228 0.96 0.12 0.12 

THORIUM-228 0.62 0.42 0.53 

THORIUM-230 1.89 0.7 0.34 

THORIUM-232 1.09 0.51 0.3 

URANIUM-235 0.03 0.14 0.24 

URANIUM-238 1.97 1.42 5.7 

SLD06006 SLD06006 09/14/00 0.2 0.70 0.2 ACTINIUM-227 0.09 0.07 0.21 0.03 

AMERICIUM-241 0.00 0.09 0.14 

CESIUM-137 0.00 0.04 0.05 

POTASSIUM-40 5.03 0.89 0.34 

PROTACTINIUM-2 -0.06 0.65 1.04 

RADIUM-226 0.89 0.08 0.07 

RADIUM-228 0.56 0.1 0.1 

THORIUM-228 1.33 0.65 0.43 

THORIUM-230 1.96 0.81 0.18 

THORIUM-232 0.52 0.38 0.18 

URANIUM-235 0.22 0.22 0.23 

URANIUM-238 2.48 1.19 5.82 

SLD05966 09/14/00 1.7 2.20 1.7 ACTINIUM-227 0.17 0.21 0.25 0.06 

AMERICIUM-241 0.02 0.09 0.14 

CESIUM-137 -0.01 0.03 0.04 

POTASSIUM-40 14.63 1.71 0.37 

PROTACTINIUM-2 0.30 0.72 1.18 

RADIUM-226 0.97 0.09 0.07 

RADIUM-228 1.00 0.12 0.12 

THORIUM-228 0.93 0.48 0.41 

THORIUM-230 2.05 0.73 0.14 

THORIUM-232 1.45 0.59 0.14 

URANIUM-235 0.07 0.14 0.24 

URANIUM-238 2.12 1.16 5.21 

SLD06007 SLD06007 09/18/00 3.0 

- 

3.50 1.0 ACTINIUM-227 0.27 0.1 0.16 0.00 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 11.09 1.22 0.23 

PROTACTINIUM-2 -0.30 0.63 0.65 

RADIUM-226 0.79 0.06 0.04 

RADIUM-228 0.48 0.07 0.06 

THORIUM-228 0.59 0.35 0.31 

THORIUM-230 0.65 0.36 0.23 

THORIUM-232 0.43 0.29 0.23 

URANIUM-235 0.07 0.11 0.14 

URANIUM-238 0.90 0.53 2.98 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06008 SLD06008 09/14/00 0.2 0.70 0.2 ACTINIUM-227 0.06 0.11 0.18 0.21 

AMERICIUM-241 0.00 0.07 0.11 

CESIUM-137 0.04 0.02 0.03 

POTASSIUM-40 6.38 0.87 0.19 

PROTACTINIUM-2 -0.08 0.47 0.74 

RADIUM-226 0.76 0.06 0.05 

RADIUM-228 0.60 0.08 0.08 

THORIUM-228 0.50 0.41 0.46 

THORIUM-230 2.96 1.07 0.19 

THORIUM-232 0.72 0.48 0.41 

URANIUM-235 0.08 0.16 0.19 

URANIUM-238 1.43 0.83 3.68 

SLD05968 09/14/00 1.7 2.20 1.7 ACTINIUM-227 -0.02 0.15 0.22 0.01 

AMERICIUM-241 0.03 0.08 0.13 

CESIUM-137 0.00 0.03 0.05 

POTASSIUM-40 13.83 1.63 0.41 

PROTACTINIUM-2 0.30 0.64 1.05 

RADIUM-226 0.86 0.07 0.07 

RADIUM-228 0.87 0.11 0.1 

THORIUM-228 1.03 0.53 0.34 

THORIUM-230 1.91 0.75 0.29 

THORIUM-232 0.93 0.49 0.16 

URANIUM-235 -0.07 0.13 0.21 

URANIUM-238 1.66 0.93 5.63 

SLD06009 SLD06009 09/18/00 0.5 1.00 0.5 ACTINIUM-227 0.53 0.19 0.29 0.21 

AMERICIUM-241 0.02 0.05 0.08 

CESIUM-137 0.02 0.03 0.04 

POTASSIUM-40 13.89 1.56 0.39 

PROTACTINIUM-2 0.88 0.77 1.21 

RADIUM-226 3.81 0.22 0.07 

RADIUM-228 1.44 0.14 0.13 

THORIUM-228 1.62 0.66 0.28 

THORIUM-230 4.04 1.18 0.34 

THORIUM-232 1.34 0.59 0.28 

URANIUM-235 0.23 0.21 0.27 

URANIUM-238 2.92 0.82 4.86 

SLD05969 09/18/00 

, 

2.0 2.50 2.0 ACTINIUM-227 0.11 0.09 0.15 0.00 

AMERICIUM-241 -0.01 0.03 0.04 

CESIUM-137 0.05 0.02 0.02 

POTASSIUM-40 6.72 0.83 0.22 

PROTACTINIUM-2 0.08 0.39 0.61 

RADIUM-226 0.90 0.07 0.04 

RADIUM-228 0.34 0.05 0.06 

THORIUM-228 0.29 0.27 0.32 

THORIUM-230 1.01 0.5 0.32 

THORIUM-232 0.47 0.32 0.14 

URANIUM-235 0.12 0.09 0.13 

URANIUM-238 0.91 0.39 3.13 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD06010 SLD06010 09/14/00 0.2 0.70 0.2 ACTINIUM-227 0.02 0.14 0.21 0.23 

AMERICIUM-241 0.04 0.08 0.13 

CESIUM-137 0.14 0.03 0.03 

POTASSIUM-40 7.83 0.96 0.31 

PROTACTINIUM-2 0.34 0.53 1.04 

RADIUM-226 1.96 0.11 0.06 

RADIUM-228 0.78 0.1 0.08 

THORIUM-228 1.03 0.52 0.15 

THORIUM-230 3.01 0.99 0.28 

THORIUM-232 0.74 0.43 0.15 

URANIUM-235 0.14 0.16 0.22 

URANIUM-238 1.75 1.02 4.1 

SLD05970 09/14/00 1.7 2.20 1.7 ACTINIUM-227 0.09 0.13 0.2 0.00 

AMERICIUM-241 -0.01 0.07 0.11 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 12.64 1.4 0.26 

PROTACTINIUM-2 -0.40 0.56 0.83 

RADIUM-226 1.22 0.08 0.06 

RADIUM-228 0.71 0.1 0.08 

THORIUM-228 0.80 0.42 0.28 

THORIUM-230 1.54 0.6 0.13 

THORIUM-232 0.76 0.41 0.24 

• 
URANIUM-235 0.16 0.14 0.2 

URANIUM-238 1.22 0.98 4.34 

SLD06011 SLD06011 09/18/00 0.2 0.70 0.2 ACTINIUM-227 0.15 0.12 0.16 0.00 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.09 0.02 0.02 

POTASSIUM-40 4.35 0.63 0.25 

PROTACTINIUM-2 0.35 0.41 0.66 

RADIUM-226 1.09 0.07 0.04 

RADIUM-228 0.37 0.06 0.06 

THORIUM-228 1.09 0.53 0.33 

THORIUM-230 1.70 0.67 0.14 

THORIUM-232 0.74 0.42 0.14 

URANIUM-235 0.07 0.09 0.13 

URANIUM-238 1.33 0.46 3.48 

SLD05971 09/18/00 1.7 2.20 1.7 ACTINIUM-227 0.35 0.12 0.19 0.04 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 17.60 1.8 0.25 

PROTACTINIUM-2 0.55 0.52 0.82 

RADIUM-226 1.03 0.08 0.05 

RADIUM-228 0.95 0.1 0.08 

THORIUM-228 1.65 0.63 0.13 

THORIUM-230 1.35 0.56 0.13 

All 

THORIUM-232 1.58 0.61 0.13 

URANIUM-235 0.13 0.1 0.16 

URANIUM-238 0.92 0.49 3.48 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06012 SLD06012 10/04/00 0.2 0.70 0.2 ACTINIUM-227 0.09 0.13 0.21 0.01 

AMERICIUM-241 0.05 0.08 0.12 

CESIUM-137 0.02 0.02 0.04 

POTASSIUM-40 15.36 1.67 0.32 

PROTACTINIUM-2 -0.01 0.63 0.99 

RADIUM-226 1.06 0.08 0.06 

RADIUM-228 0.81 0.1 0.1 

THORIUM-228 0.86 0.42 0.4 

THORIUM-230 1.76 0.62 0.38 

THORIUM-232 0.91 0.42 0.28 

URANIUM-235 0.07 0.11 0.2 

URANIUM-238 1.88 1.06 4.89 

SLD05972 10/04/00 1.7 2.20 1.7 ACTINIUM-227 0.08 0.15 0.22 0.00 

AMERICIUM-241 -0.01 0.08 0.13 

CESIUM-137 -0.01 0.03 0.04 

POTASSIUM-40 16.34 1.82 1.62 

PROTACTINIUM-2 0.33 0.56 0.93 

RADIUM-226 0.82 0.07 0.06 

RADIUM-228 0.99 0.11 0.09 

THORIUM-228 0.85 0.41 0.25 

THORIUM-230 0.99 0.43 0.11 	- 

THORIUM-232 1.02 0.44 0.21 

URANIUM-235 0.14 0.12 0.21 

URANIUM-238 0.79 0.95 5.14 

5LD06013 SLD06013 09/18/00 0.2 0.70 0.2 ACTINIUM-227 0.24 0.13 0.21 0.64 

AMERICIUM-241 -0.03 0.04 0.06 

CESIUM-137 0.37 0.05 0.03 

POTASSIUM-40 7.26 0.91 0.32 

PROTACTINIUM-2 -0.10 0.58 0.86 

RADIUM-226 2.22 0.14 0.05 

RADIUM-228 0.63 0.08 0.08 

THORIUM-228 0.98 0.55 0.34 

THORIUM-230 4.88 1.46 0.18 

THORIUM-232 0.72 0.46 0.18 

URANIUM-235 0.21 0.14 0.2 

URANIUM-238 3.76 0.8 3.8 

SLD05973 09/18/00 1.7 2.20 1.7 ACTINIUM-227 0.10 0.09 0.14 0.00 

AMERICIUM-241 -0.01 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 8.20 0.93 0.18 

PROTACTINIUM-2 0.32 0.38 0.61 

RADIUM-226 0.68 0.05 0.04 

RADIUM-228 0.27 0.06 0.00 

THORIUM-228 0.55 0.37 0.38 

THORIUM-230 1.36 0.58 0.35 

THORIUM-232 0.47 0.33 0.31 

URANIUM-235 0.08 0.07 0.12 
URANIUM-238 0.38 0.32 2.76 

Printed 21-May-03 



Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
Page 18 of 108 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD06014 

... 

SLD06014 09/27/00 0.2 0.70 0.2 ACTINIUM-227 0.18 0.11 0.17 0.23 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.08 0.02 0.02 

POTASSIUM-40 4.31 0.61 0.24 

PROTACTINIUM-2 -0.09 0.49 0.73 

RADIUM-226 1.80 0.11 0.04 

RADIUM-228 0.61 0.07 0.07 

THORIUM-228 1.23 0.56 0.27 

THORIUM-230 2.53 0.86 0.15 

THORIUM-232 1.40 0.6 0.15 

URANIUM-235 0.21 0.14 0.16 

URANIUM-238 2.01 0.51 3.02 

SLD05974 09/27/00 1.7 2.20 1.7 ACTINIUM-227 0.23 0.12 0.19 0.11 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 9.86 1.09 0.28 

PROTACTINIUM-2 -0.08 0.55 0.82 

RADIUM-226 2.05 0.12 0.05 

RADIUM-228 0.70 0.08 0.07 

THORIUM-228 1.15 0.56 0.29 

THORIUM-230 3.35 1.07 0.29 

THORIUM-232 0.77 0.46 0.39 

• 
URANIUM-235 0.13 0.11 0.18 

URANIUM-238 2.05 0.62 4.02 

SLD06015 SLD06015 09/27/00 0.5 1.00 0.5 ACTINIUM-227 0.00 0.1 0.16 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.05 0.03 0.03 

POTASSIUM-40 4.11 0.66 0.27 

PROTACTINIUM-2 0.03 0.42 0.73 

RADIUM-226 1.02 0.07 0.05 

RADIUM-228 0.40 0.06 0.07 

THORIUM-228 0.30 0.32 0.5 

THORIUM-230 1.08 0.53 0.15 

THORIUM-232 0.18 0.24 0.38 

URANIUM-235 0.08 0.1 0.14 

URANIUM-238 1.60 0.51 3.55 

SLD05975 09/27/00 2.0 2.50 2.0 ACTINIUM-227 0.11 0.13 0.2 0.02 

AMERICIUM-241 0.00 0.05 0.08 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 14.58 1.53 0.27 

PROTACTINIUM-2 0.06 0.58 0.89 

RADIUM-226 1.49 0.1 0.06 

RADIUM-228 0.86 0.1 0.08 

THORIUM-228 1.09 0.52 0.32 

THORIUM-230 1.80 0.69 0.14 

THORIUM-232 1.11 0.52 0.14 

URANIUM-235 0.09 0.14 0.2 

URANIUM-238 2.04 0.79 4.53 All 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06016 SLD06016 09/27/00 0.2 0.70 0.2 ACTINIUM-227 0.00 0.09 0.14 0.56 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.15 0.02 0.02 

POTASSIUM-40 5.03 0.61 0.2 

PROTACTINIUM-2 0.64 0.43 0.63 

RADIUM-226 1.35 0.09 0.04 

RADIUM-228 0.34 0.06 0.06 

THORIUM-228 0.50 0.35 0.36 

THORIUM-230 4.45 1.25 0.36 

THORIUM-232 1.12 0.53 0.14 

URANIUM-235 0.18 0.1 0.14 

URANIUM-238 1.96 0.45 2.42 

SLD05976 09/27/00 1.7 2.20 1.7 ACTINIUM-227 0.21 0.14 0.22 0.15 

AMERICIUM-241 0.02 0.04 0.07 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 9.45 1.13 0.31 

PROTACTINIUM-2 0.30 0.61 0.94 

RADIUM-226 2.83 0.16 0.06 

RADIUM-228 0.85 0.09 0.08 

THORIUM-228 1.13 0.56 0.5 

THORIUM-230 3.27 1.02 0.36 

THORIUM-232 1.43 0.61 0.27 

URANIUM-235 0.28 0.14 0.19 

URANIUM-238 2.78 0.75 4.01 

SL006017 SLD06017 10/02/00 0.5 1.00 0.5 ACTINIUM-227 0.11 0.1 0.15 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 6.50 0.79 0.17 

PROTACTINIUM-2 0.13 0.45 0.7 

RADIUM-226 0.89 0.07 0.04 

RADIUM-228 0.44 0.06 0.06 

THORIUM-228 0.79 0.46 0.35 

THORIUM-230 1.94 0.76 0.35 

THORIUM-232 0.32 0.29 0.35 

URANIUM-235 0.00 0.1 0.14 

URANIUM-238 0.80 0.43 3.36 

5LD05977 10/02100 2.0 2.50 1.7 ACTINIUM-227 0.11 0.1 0.17 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 7.14 0.9 0.28 

PROTACTINIUM-2 -0.05 0.5 0.76 

RADIUM-226 1.18 0.08 0.05 

RADIUM-228 0.51 0.07 0.07 

THORIUM-228 0.89 0.45 0.33 

THORIUM-230 1.80 0.66 0.13 

THORIUM-232 0.63 0.36 0.13 

URANIUM-235 0.09 0.12 0.17 

URANIUM-238 1.05 0.46 3.27 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD06018 SLD06018 10/05/00 0.2 0.70 0.2 ACTINIUM-227 0.31 0.13 0.23 5.02 

AMERICIUM-241 0.09 	. 0.11 0.16 

CESIUM-137 0.42 0.07 0.04 

POTASSIUM-40 6.01 0.9 0.32 

PROTACTINIUM-2 0.02 0.74 1.17 

RADIUM-226 1.99 0.13 0.07 

RADIUM-228 0.78 0.12 0.08 

THORIUM-228 0.95 0.46 0.29 

THORIUM-230 26.59 5.04 0.24 

THORIUM-232 0.70 0.39 0.29 

URANIUM-235 0.34 0.2 0.24 

URANIUM-238 5.72 1.5 4.53 

SL005978 10/05/00 1.7 2.20 

. 

1.7 ACTINIUM-227 0.07 0.13 0.2 0.01 

AMERICIUM-241 0.04 0.08 0.13 

CESIUM-137 -0.01 0.02 0.03  
POTASSIUM-40 15.07 1.65 0.3 

PROTACTINIUM-2 0.15 0.59 0.94 

RADIUM-226 0.96 0.07 0.06 

RADIUM-228 0.96 0.12 0.08 

THORIUM-228 0.89 0.42 0.28 

THORIUM-230 1.32 0.51 0.21 

THORIUM-232 1.12 0.46 0.11 

• 
URANIUM-235 0.09 0.12 0.2 

URANIUM-238 1.55 0.98 4.75 

SLD06019 SLD06019 09/28/00 0.2 0.70 0.2 ACTINIUM-227 0.06 0.08 0.13 0.00 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.10 0.02 0.02 

POTASSIUM-40 6.11 0.71 0.21 

PROTACTINIUM-2 0.03 0.41 0.63 

RADIUM-226 0.93 0.06 0.04 

RADIUM-228 0.28 0.05 0.05 

THORIUM-228 0.71 0.42 0.44 

THORIUM-230 1.85 0.68 0.14 

THORIUM-232 0.36 0.29 0.34 

URANIUM-235 0.11 0.09 0.12 

URANIUM-238 1.17 0.38 3.04 

SLD05979 09/28/00 1.7 2.20 1.7 ACTINIUM-227 0.29 0.12 0.2 0.05 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 12.96 1.39 0.28 

PROTACTINIUM-2 0.34 0.58 0.9 

RADIUM-226 1.30 0.09 0.05 

RADIUM-228 1.05 0.1 0.08 

THORIUM-228 1.25 0.59 0.38 

THORIUM-230 2.20 0.81 0.38 

THORIUM-232 0.89 0.47 0.15 

URANIUM-235 U.31 0.17 0.19 

URANIUM-238 2.37 0.6 3.97 
All 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06020 SLD06020 10/02/00 0.2 0.70 0.2 ACTINIUM-227 0.08 0.11 0.16 0.10 

AMERICIUM-241 -0.02 0.03 0.05 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 10.38 1.14 0.26 

PROTACTINIUM-2 0.26 0.44 0.7 

RADIUM-226 1.20 0.08 0.05 

RADIUM-228 0.60 0.07 0.06 

THORIUM-228 0.83 0.42 0.27 

THORIUM-230 2.41 0.77 0.23 

THORIUM-232 0.57 0.34 0.23 

URANIUM-235 0.25 0.13 0.14 

URANIUM-238 1.31 0.49 2.78 

SLD05980 10/02/00 1.7 2.20 1.7 ACTINIUM-227 0.11 0.11 0.17 0.02 

AMERICIUM-241 -0.01 0.03 0.05 

CESIUM-137 0.07 0.03 0.02 

POTASSIUM-40 4.63 0.66 0.25 

PROTACTINIUM-2 0.04 0.48 0.74 

RADIUM-226 1.44 0.09 0.05 

RADIUM-228 0.52 0.07 0.06 

THORIUM-228 0.59 0.37 0.31 

THORIUM-230 1.94 0.72 0.26 

THORIUM-232 0.19 0.21 0.26 

URANIUM-235 0.12 0.13 0.17 

URANIUM-238 2.03 0.55 3.8 

5LD06021 SL006021 10/02/00 0.2 0.70 0.2 ACTINIUM-227 0.20 0.11 0.17 0.11 

AMERICIUM-241 0.00 0.04 0.05 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 11.35 1.24 0.24 

PROTACTINIUM-2 0.11 0.45 0.7 

RADIUM-226 1.32 0.09 0.05 

RADIUM-228 0.62 0.08 0.07 

THORIUM-228 0.83 0.42 0.27 

THORIUM-230 2.41 0.77 0.23 

THORIUM-232 0.57 0.34 0.23 

URANIUM-235 0.28 0.13 0.16 

URANIUM-238 1.92 0.5 3.19 

SLD05981 10/02/00 1.7 2.20 1.7 ACTINIUM-227 0.03 0.09 0.13 0.01 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.08 0.03 0.02 

POTASSIUM-40 6.59 0.8 0.22 

PROTACTINIUM-2 -0.17 0.4 0.6 

RADIUM-226 0.98 0.07 0.04 

RADIUM-228 0.32 0.05 0.06 

THORIUM-228 0.78 0.46 0.34 

THORIUM-230 1.89 0.74 0.16 

THORIUM-232 0.69 0.42 0.16 

URANIUM-235 0.10 0.09 0.13 

URANIUM-238 1.84 0.46 3.5 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Pa 
Value 5  

SLD06022 SL006022 10/02/00 0.2 0.70 0.2 ACTINIUM-227 0.15 0.09 0.14 0.01 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 8.03 0.9 0.23 

PROTACTINIUM-2 0.43 0.4 0.64 

RADIUM-226 1.25 0.08 0.04 

RADIUM-228 0.53 0.07 0.06 

THORIUM-228 0.84 0.46 0.38 

THORIUM-230 1.93 0.72 0.14 

THORIUM-232 0.83 0.44 0.14 

URANIUM-235 0.10 0.08 0.13 

URANIUM-238 1.18 0.46 3.17 

SLD05982 10/02/00 1.7 2.20 1.7 ACTINIUM-227 0.13 0.1 0.15 0.11 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 -0.01 0.02 0.02 

POTASSIUM-40 10.29 1.1 0.24 

PROTACTINIUM-2 0.31 0.44 0.7 

RADIUM-226 1.50 0.09 0.04 

RADIUM-228 0.65 0.07 0.06 

THORIUM-228 1.29 0.56 0.36 

THORIUM-230 3.50 1.02 0.13 

THORIUM-232 0.87 0.44 0.25 

III URANIUM-235 0.13 0.12 0.14 

URANIUM-238 1.50 0.48 3.05 

SLD06023 5LD06023 10/04/00 0.2 0.70 0.2 ACTINIUM-227 0.07 0.12 0.18 0.01 

AMERICIUM-241 0.06 0.07 0.11 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 8.12 0.96 0.23 

PROTACTINIUM-2 -0.01 0.53 0.82 

RADIUM-226 1.31 0.08 0.05 

RADIUM-228 0.63 0.09 0.08 

THORIUM-228 1.07 0.48 0.22 

THORIUM-230 1.65 0.61 0.12 

THORIUM-232 0.62 0.35 0.12 

URANIUM-235 0.14 0.12 0.18 

URANIUM-238 1.65 0.91 3.71 

5LD05983 10/04/00 1.7 2.20 1.7 ACTINIUM-227 0.09 0.12 0.18 0.00 

AMERICIUM-241 0.05 0.07 0.11 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 10.63 1.19 0.29 

PROTACTINIUM-2 0.16 0.49 0.78 

RADIUM-226 1.28 0.08 0.05 

RADIUM-228 0.69 0.09 0.07 

THORIUM-228 0.87 0.44 0.24 

THORIUM-230 1.55 0.61 0.25 

THORIUM-232 0.73 0.4 0.13 

URANIUM-235 0.13 0,16 0.19 

_ URANIUM-238 1.62 0.89 4.19 
Ak 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06024 SLD06024 10/04/00 0.2 0.70 
. 

0.2 ACTINIUM-227 0.01 0.11 0.17 0.25 

AMERICIUM-241 0.09 0.06 0.11 

CESIUM-137 0.12 0.03 0.03 

POTASSIUM-40 6.31 0.83 0.29 

PROTACTINIUM-2 0.28 0.55 0.89 

RADIUM-226 1.34 0.09 0.05 

RADIUM-228 0.40 0.07 0.07 

THORIUM-228 0.64 0.36 0.31 

THORIUM-230 3.01 0.87 0.26 

THORIUM-232 0.54 0.32 0.21 

URANIUM-235 0.24 0.13 0.17 

URANIUM-238 2.58 0.86 3.42 

SLD05984 10/04/00 1.7 2.20 1.7 ACTINIUM-227 0.01 0.13 0.2 0.02 

AMERICIUM-241 0.01 0.08 0.12 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 8.60 1.04 0.27 

PROTACTINIUM-2 0.03 0.58 0.91 

RADIUM-226 1.51 0.09 0.06 

RADIUM-228 0.75 0.1 0.08 

THORIUM-228 1.14 0.49 0.36 

THORIUM-230 2.00 0.67 0.22 

THORIUM-232 0.77 0.38 0.12 

URANIUM-235 0.23 0.14 0.19 

URANIUM-238 2.24 1.05 3.75 

SLD06025 SL006025 10/02100 0.2 0.70 0.2 ACTINIUM-227 0.08 0.07 0.11 0.00 

AMERICIUM-241 -0.01 0.02 0.03 

CESIUM-137 0.02 0.01 0.01 

POTASSIUM-40 3.09 0.42 0.14 

PROTACTINIUM-2 0.00 0.29 0.45 

RADIUM-226 0.75 0.05 0.03 

RADIUM-228 0.17 0.04 0.04 

THORIUM-228 0.43 0.33 0.16 

THORIUM-230 1.39 0.63 0.16 

THORIUM-232 0.18 0.21 0.16 

URANIUM-235 0.13 0.09 0.11 

URANIUM-238 0.87 0.3 1.96 

SLD05985 10/02/00 1.7 2.20 1.7 ACTINIUM-227 0.22 0.14 0.19 0.28 

AMERICIUM-241 0.02 0.03 0.06 

CESIUM-137 0.08 0.02 0.03 

POTASSIUM-40 3.03 0.61 0.35 

PROTACTINIUM-2 0.13 0.5 0.78 

RADIUM-226 1.49 0.1 0.05 

RADIUM-228 0.56 0.07 0.07 

THORIUM-228 1.22 0.57 0.28 

THORIUM-230 5.63 1.51 0.28 

THORIUM-232 0.56 0.37 0.15 

URANIUM-235 0.28 0.14 0.16 

URANIUM-238 2.93 0.58 3.29 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

r 

Sum 
Rat, 

 

Value 5  

SLD06026 SLD06026 09/13/00 0.2 0.70 0.2 ACTINIUM-227 0.02 0.11 0.16 0.02 

AMERICIUM-241 0.02 0.13 0.19 

CESIUM-137 0.19 0.05 0.03 

POTASSIUM-40 4.86 0.68 0.2 

PROTACTINIUM-2 -0.15 0.5 0.75 

RADIUM-226 1.18 0.09 0.05 . 

RADIUM-228 0.43 0.07 0.07 

THORIUM-228 0.50 0.34 0.32 

THORIUM-230 1.93 0.69 0.13 

THORIUM-232 0.63 0.36 0.13 

URANIUM-235 0.18 0.1 0.16 

URANIUM-238 1.98 1.35 3.17 

SLD05986 09/13/00 1.5 2.00 1.5 ACTINIUM-227 1.67 0.32 0.44 0.59 

AMERICIUM-241 0.05 0.51 0.79 

CESIUM-137 0.08 0.06 0.13 

POTASSIUM-40 6.37 1.38 1.04 

PROTACTINIUM-2 2.55 2.32 2.7 

RADIUM-226 1.36 0.17 0.15 

RADIUM-228 0.47 0.16 0.25 

THORIUM-228 0.91 0.44 0.28 

THORIUM-230 7.24 1.64 0.23 

THORIUM-232 0.83 0.41 0.12 

• 
URANIUM-235 1.07 0.47 0.5 

URANIUM-238 12.86 4.98 11.19 

SLD06027 SLD06027 10/03/00 0.2 0.70 0.2 ACTINIUM-227 0.05 0.08 0.12 0.00 

AMERICIUM-241 -0.01 0.02 0.04 

CESIUM-137 0.11 0.03 0.02 

POTASSIUM-40 3.60 0.52 0.2 

PROTACTINIUM-2 -0.26 0.35 0.51 

RADIUM-226 0.79 0.06 0.04 

RADIUM-228 0.24 0.05 0.05 

THORIUM-228 0.60 0.38 0.31 

THORIUM-230 0.98 0.48 0.14 

THORIUM-232 0.41 0.3 0.14 

URANIUM-235 0.08 0.07 0.12 

URANIUM-238 0.93 0.29 2.47 

SLD05987 10/03/00 1.7 2.20 1.7 ACTINIUM-227 0.32 0.15 0.22 0.53 

AMERICIUM-241 0.03 0.21 0.34 

CESIUM-137 0.16 0.04 0.03 

POTASSIUM-40 5.94 0.86 0.29 

PROTACTINIUM-2 -0.13 1.11 1.2 

RADIUM-226 4.15 0.24 0.07 

RADIUM-228 0.35 0.09 0.1 

THORIUM-228 1.06 0.52 0.46 

THORIUM-230 8.27 1.91 0.48 

THORIUM-232 0.41 0.31 0.34 

URANIUM-235 0.64 0.25 0.26 

URANIUM-238 6.47 2.32 4.13 AI 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Perimeter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06028 SLD06028 10/03/00 0.2 0.70 0.2 ACTINIUM-227 0.14 0.08 0.13 0.39 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.13 0.03 0.02 

POTASSIUM-40 4.22 0.61 0.19 

PROTACTINIUM-2 0.06 0.37 0.58 

RADIUM-226 0.74 0.05 0.03 

RADIUM-228 0.30 0.05 0.05 

THORIUM-228 0.27 0.27 0.39 

THORIUM-230 3.87 1.14 0.14 

THORIUM-232 0.30 0.27 0.27 

URANIUM-235 0.05 0.07 0.12 

URANIUM-238 0.97 0.26 2.65 

SLD05988 10/03/00 1.7 2.20 1.7 ACTINIUM-227 0.24 0.14 0.21 0.23 

AMERICIUM-241 -0.02 0.17 0.26 

CESIUM-137 0.23 0.05 0.03 

POTASSIUM-40 5.92 0.82 0.24 

PROTACTINIUM-2 -0.18 0.62 0.92 

RADIUM-226 1.76 0.12 0.05 

RADIUM-228 0.46 0.08 0.08 

THORIUM-228 0.97 0.44 0.26 

THORIUM-230 4.54 1.15 0.22 

THORIUM-232 0.88 0.42 0.26 

URANIUM-235 0.19 0.2 0.22 

URANIUM-238 4.34 1.66 3.61 

SLD06029 SLD06029 10/02/00 0.2 0.70 0.2 ACTINIUM-227 0.15 0.07 0.12 0.30 

AMERICIUM-241 0.03 0.03 0.05 

CESIUM-137 0.10 0.02 0.02 

POTASSIUM-40 3.59 0.57 0.21 

PROTACTINIUM-2 0.08 0.37 0.66 

RADIUM-226 1.28 0.08 0.04 

RADIUM-228 0.18 0.05 0.06 
THORIUM-228 0.23 0.26 0.46 

THORIUM-230 3.23 0.96 0.42 

THORIUM-232 0.44 0.31 0.32 

URANIUM-235 0.22 0.1 0.13 

URANIUM-238 3.09 0.55 2.38 

SLD05989 10/02/00 1.7 2.20 1.7 ACTINIUM-227 0.03 0.15 0.22 0.37 

AMERICIUM-241 0.04 0.04 0.07 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 6.07 0.79 0.36 

PROTACTINIUM-2 -0.02 0.62 0.95 

RADIUM-226 3.65 0.2 0.06 

RADIUM-220 0.30 0.00 0.09 

THORIUM-228 0.80 0.44 0.27 

THORIUM-230 5.96 1.55 0.27 

THORIUM-232 0.86 0.46 0.15 

URANIUM-235 0.43 0.17 0.2 
URANIUM-238 6.27 0.92 3.98 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD06030 SLD06030 10/03/00 0.2 0.70 0.2 ACTINIUM-227 0.04 0.06 0.1 0.00 

AMERICIUM-241 -0.01 0.02 0.03 

CESIUM-137 0.01 0.01 0.02 

POTASSIUM-40 2.65 0.38 0.15 

PROTACTINIUM-2 -0.04 0.26 0.45 

RADIUM-226 0.71 0.05 0.03 

RADIUM-228 0.13 0.03 0.04 

THORIUM-228 0.27 0.29 0.42 

THORIUM-230 1.23 0.6 0.31 

THORIUM-232 0.37 0.31 0.17 

URANIUM-235 0.09 0.07 0.1 

URANIUM-238 0.67 0.28 2.18 

SLD05990 10/03/00 1.7 2.20 1.7 ACTINIUM-227 0.16 0.13 0.19 0.14 

AMERICIUM-241 0.03 0.04 0.06 

CESIUM-137 0.28 0.06 0.03 

POTASSIUM-40 5.18 0.79 0.31 

PROTACTINIUM-2 0.67 0.52 0.85 

RADIUM-226 1.97 0.12 0.06 

RADIUM-228 0.33 0.07 0.07 

THORIUM-228 0.38 0.27 0.22 

THORIUM-230 3.13 0.89 0.12 

THORIUM-232 0.34 0.25 0.12 

• 
URANIUM-235 0.30 0.13 0.17 

URANIUM-238 4.12 0.7 3.55 

SLD06031 SLD06031 10/03/00 0.2 0.70 0.2 ACTINIUM-227 0.07 0.06 0.12 0.00 

AMERICIUM-241 0.00 0.02 0.04 

CESIUM-137 0.07 0.02 0.02 

POTASSIUM-40 5.05 0.62 0.2 

PROTACTINIUM-2 0.03 0.33 0.51 

RADIUM-226 0.75 0.05 0.03 

RADIUM-228 0.33 0.05 0.05 

THORIUM-228 0.63 0.37 0.25 

THORIUM-230 1.67 0.64 0.13 

THORIUM-232 0.29 0.25 0.13 

URANIUM-235 0.05 0.08 0.11 

URANIUM-238 0.96 0.36 1.93 

5LD05991 10/03/00 1.7 2.20 1.7 ACTINIUM-227 0.09 0.09 0.13 0.01 

AMERICIUM-241 0.02 0.02 0.04 

CESIUM-137 0.11 0.02 0.02 

POTASSIUM-40 3.90 0.52 0.2 

PROTACTINIUM-2 -0.05 0.34 0.52 

RADIUM-226 0.80 0.06 0.03 

RADIUM-228 0.30 0.05 0.05 

THORIUM-228 0.28 0.26 0.34 

THORIUM-230 1.56 0.6 0.28 

THORIUM-232 0.37 0.27 0.13 

URANIUM-235 - 0.12 0.1 0.13 

URANIUM-238 1.71 0.39 2.35 AI 

Printed 21-May-03 
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Sample - 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06032 SLD06032 09/13/00 0.2 0.70 0.2 ACTINIUM-227 0.18 0.16 0.13 0.01 

AMERICIUM-241 -0.02 0.12 0.18 

CESIUM-137 0.04 0.02 0.02 

POTASSIUM-40 3.46 0.54 0.17 

PROTACTINIUM-2 0.15 0.4 0.64 

RADIUM-226 0.84 0.06 0.04 

RADIUM-228 0.37 0.06 0.05 

THORIUM-228 0.88 0.45 0.32 

THORIUM-230 1.82 0.67 0.13 

THORIUM-232 0.34 0.26 0.13 

URANIUM-235 0.07 0.09 0.14 

URANIUM-238 1.85 0.99 2.89 

SLD05992 09/13/00 1.7 2.20 1.7 ACTINIUM-227 0.01 0.1 0.15 0.05 

AMERICIUM-241 0.02 0.13 0.2 

CESIUM-137 0.14 0.03 0.03 

POTASSIUM-40 5.29 0.69 0.2 

PROTACTINIUM-2 -0.16 0.45 0.68 

RADIUM-226 1.18 0.08 0.04 

RADIUM-228 0.61 0.08 0.07 

THORIUM-228 0.64 0.37 0.37 

THORIUM-230 1.72 0.62 0.12 

THORIUM-232 0.71 0.37 0.12 

URANIUM-235 0.23 0.14 0.18 

URANIUM-238 3.66 1.21 2.52 

SLD06033 SLD06033 09/13/00 0.5 1.00 0.5 ACTINIUM-227 0.01 0.09 0.13 0.10 

AMERICIUM-241 0.02 0.12 0.19 

CESIUM-137 0.14 0.03 0.02 

POTASSIUM-40 2.68 0.44 0.18 

PROTACTINIUM-2 -0.30 0.37 0.62 

RADIUM-226 1.10 0.08 0.04 

RADIUM-228 0.20 0.05 0.06 

THORIUM-228 0.53 0.36 0.35 

THORIUM-230 2.33 0.8 0.14 

THORIUM-232 0.62 0.37 0.14 

URANIUM-235 0.34 0.11 0.14 

URANIUM-238 5.19 1.48 2.03 

SLD05993 09/13/00 2.0 2.50 2.0 ACTINIUM-227 0.08 0.13 0.19 0.29 

AMERICIUM-241 0.11 0.17 0.26 

CESIUM-137 0.13 0.03 0.03 

POTASSIUM-40 4.63 0.66 0.24 

PROTACTINIUM-2 0.10 0.53 0.83 

RADIUM-226 2.25 0.14 0.05 

RADIUM-228 0.39 0.07 0.08 

THORIUM-228 0.75 0.43 0.48 

THORIUM-230 2.83 0.88 0.35 

THORIUM-232 0.75 0.4 0.24 

URANIUM-235 0.84 0.19 0.2 

URANIUM-238 12.65 2.07 3.22 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD06034 SLD06034 09/13/00 0.2 0.70 0.2 ACTINIUM-227 0.03 0.08 0.12 0.03 

AMERICIUM-241 0.02 0.1 0.16 

CESIUM-137 0.05 0.02 0.02 

POTASSIUM-40 3.84 0.56 0.17 

PROTACTINIUM-2 0.07 0.33 0.59 

RADIUM-226 0.79 0.06 0.03 

RADIUM-228 0.16 0.04 0.06 

THORIUM-228 0.35 0.28 0.26 

THORIUM-230 1.57 0.63 0.26 

THORIUM-232 0.20 0.21 0.14 

URANIUM-235 0.08 0.08 0.13 

URANIUM-238 3.12 2.92 3.26 

SLD05994 09/13/00 1.7 2.20 1.7 ACTINIUM-227 0.12 0.15 0.23 0.35 

AMERICIUM-241 0.01 0.21 0.32 

CESIUM-137 0.00 0.03 0.03 

POTASSIUM-40 4.84 0.74 0.26 

PROTACTINIUM-2 0.27 0.68 1.07 

RADIUM-226 2.64 0.16 0.07 

RADIUM-228 0.42 0.08 0.09 

THORIUM-228 0.91 0.47 0.37 

THORIUM-230 3.01 0.93 0.14 

THORIUM-232 0.55 0.35 0.14 

• 
URANIUM-235 0.83 0.21 0.23 

URANIUM-238 15.43 2.93 3.61 

5LD06035 SLD06035 10/03/00 0.2 0.70 0.2 ACTINIUM-227 0.05 0.09 0.13 0.27 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.36 0.05 0.02 

POTASSIUM-40 3.81 0.53 0.22 

PROTACTINIUM-2 0.14 0.36 0.56 

RADIUM-226 0.85 0.06 0.04 

RADIUM-228 0.25 0.05 0.05 

THORIUM-228 0.36 0.29 0.26 

THORIUM-230 2.79 0.91 0.35 

THORIUM-232 0.21 0.21 0.14 

URANIUM-235 0.46 0.12 0.12 

URANIUM-238 6.10 0.74 2.22 

SLD05995 10/03/00 1.7 2.20 1.7 ACTINIUM-227 0.13 0.17 0.26 0.24 

AMERICIUM-241 0.06 0.05 0.08 

CESIUM-137 -0.02 0.02 0.04 

POTASSIUM-40 4.76 0.74 0.4 

PROTACTINIUM-2 0.49 0.79 1.23 

RADIUM-226 6.00 0.32 0.08 

RADIUM-228 0.49 0.08 0.1 

THORIUM-228 0.75 0.48 0.44 

THORIUM-230 2.77 1 0.18 

THORIUM-232 0.26 0.27 0.18 

URANIUM-235 0.23 0.27 0.27 

URANIUM-238 2.60 0.64 4.75 ah 

Printed 21-May-03 



• 

Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
Page 29 of 108 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter 

. 

Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06036 SLD06036 09/12/00 2.2 2.70 0.2 ACTINIUM-227 -0.02 0.12 0.18 0.05 

AMERICIUM-241 0.07 0.15 0.24 

CESIUM-137 0.23 0.05 0.03 

POTASSIUM-40 4.83 0.78 0.27 

PROTACTINIUM-2 0.13 0.49 0.79 

RADIUM-226 0.93 0.08 0.05 

RADIUM-228 0.69 0.09 0.07 

THORIUM-228 0.95 0.52 0.16 

THORIUM-230 1.20 0.58 0.16 

THORIUM-232 0.60 0.39 0.16 

URANIUM-235 0.08 0.16 0.2 

URANIUM-238 3.68 1.5 2.91 

SLD06037 SLD06037 09/12/00 0.2 0.90 0.2 ACTINIUM-227 0.02 0.12 0.17 0.13 

AMERICIUM-241 -0.02 0.14 0.23 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 14.41 1.67 0.26 

PROTACTINIUM-2 0.12 0.53 0.84 

RADIUM-226 0.86 0.07 0.06 

RADIUM-228 0.84 0.1 0.08 

THORIUM-228 1.04 0.53 0.36 

THORIUM-230 2.00 0.75 0.15 

THORIUM-232 1.51 0.63 0.15 

URANIUM-235 0.06 0.11 0.19 

URANIUM-238 1.31 1.7 4.01 

SLD05997 09/12/00 1.8 2.30 1.8 ACTINIUM-227 0.00 0.09 0.13 0.17 

AMERICIUM-241 -0.01 0.13 0.19 

CESIUM-137 0.20 0.04 0.02 

POTASSIUM-40 5.73 0.74 0.19 

PROTACTINIUM-2 0.24 0.39 0.63 

RADIUM-226 1.17 0.08 0.04 

RADIUM-228 0.43 0.06 0.06 

THORIUM-228 1.10 0.52 0.13 

THORIUM-230 3.18 0.96 0.13 

THORIUM-232 0.89 0.45 0.13 

URANIUM-235 0.28 0.11 0.14 

URANIUM-238 5.63 1.42 2.42/ 

SLD06038 SLD06038 10/03/00 0.2 0.70 0.2 ACTINIUM-227 0.09 0.07 0.16 0.00 

AMERICIUM-241 -0.01 0.03 0.05 

CESIUM-137 0.03 0.03 0.02 

POTASSIUM-40 11.97 1.24 0.24 

PROTACTINIUM-2 0.22 0.4 0.63 

RADIUM-226 0.87 0.06 0.04 

RADIUM-228 0.58 0.07 0.06 

THORIUM-228 0.68 0.39 0.35 

THORIUM-230 1.63 0.62 0.13 

THORIUM-232 0.77 0.4 0.13 

URANIUM-235 0.07 0.11 0.14 

URANIUM-238 1.45 0.47 3.39 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD06038 SLD05998 10/03/00 1.7 2.20 1.7 ACTINIUM-227 0.08 0.12 0.17 0.18 

AMERICIUM-241 -0.02 0.04 0.06 

CESIUM-137 0.16 0.03 0.03 

POTASSIUM-40 10.72 1.18 0.27 

PROTACTINIUM-2 0.06 0.49 0.75 

RADIUM-226 1.33 0.09 0.05 

RADIUM-228 0.43 0.07 0.07 

THORIUM-228 0.87 0.48 0.34 

THORIUM-230 3.69 1.13 0.28 

THORIUM-232 0.60 0.39 0.28 

URANIUM-235 0.35 0.13 0.15 

URANIUM-238 4.39 0.76 3.33 

SLD06039 SL006039 10/04/00 0.2 0.70 0.2 ACTINIUM-227 0.02 0.11 0.16 0.06 

AMERICIUM-241 0.04 0.07 0.1 

CESIUM-137 0.07 0.03 0.03 

POTASSIUM-40 6.76 0.85 0.23 

PROTACTINIUM-2 -0.09 0.47 0.73 

RADIUM-226 0.90 0.06 0.05 

RADIUM-228 0.47 0.07 0.06 

THORIUM-228 0.77 0.41 0.31 

THORIUM-230 2.15 0.73 0.13 

THORIUM-232 0.47 0.31 0.13 

1111 URANIUM-235 0.12 0.17 0.18 

URANIUM-238 2.02 0.86 2.97 

SLD05999 10/04/00 1.7 2.20 1.7 ACTINIUM-227 0.00 0.17 0.19 0.11 

AMERICIUM-241 -0.01 0.08 0.12 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 12.09 1.34 0.31 

PROTACTINIUM-2 0.29 0.56 0.9 

RADIUM-226 1.34 0.09 0.05 

RADIUM-228 0.79 0.1 0.09 

THORIUM-228 1.48 0.62 0.27 

THORIUM-230 2.50 0.85 0.36 

THORIUM-232 1.27 0.56 0.14 

URANIUM-235 0.29 0.15 0.18 

URANIUM-238 3.66 1.2 5.23 

SLD06117 SLD06117 09/06/00 0.2 0.70 0.2 ACTINIUM-227 0.12 0.1 0.16 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 10.69 1.16 0.2 

PROTACTINIUM-2 0.28 0.65 0.75 

RADIUM-226 0.89 0.07 0.04 

RADIUM-228 0.56 0.07 0.06 	' 

THORIUM-228 0.56 0.07 0.06 

THORIUM-230 0.35 2.92 4.61 

THORIUM-232 0.56 0.07 0.06 

URANIUM-235 0.11 0.11 0.14 

URANIUM-238 1.43 0.53 3.3  AI 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD06117 SLD06121 09/06/00 1.7 2.20 ACTINIUM-227 -0.03 0.14 0.2 0.03 

AMERICIUM-241 -0.04 0.17 0.25 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 11.34 1.4 0.3 

PROTACTINIUM-2 -0.06 0.58 0.89 

RADIUM-226 1.03 0.08 0.06 

RADIUM-228 0.74 0.11 0.09 

THORIUM-228 0.74 0.11 0.09 

THORIUM-230 -0.01 10.68 16.08 

THORIUM-232 0.74 0.11 0.09 

URANIUM-235 0.23 0.15 0.18 

URANIUM-238 3.09 1.78 4.31 

SLD06118 SLD06118 09/06/00 0.2 0.80 0.2 ACTINIUM-227 0.09 0.13 0.19 0.03 

AMERICIUM-241 0.00 0.15 0.24 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 12.82 1.53 0.28 

PROTACTINIUM-2 0.41 0.53 0.87 

RADIUM-226 0.95 0.07 0.06 

RADIUM-228 0.93 0.1 0.08 

THORIUM-228 0.93 0.1 0.08 

THORIUM-230 -5.19 10.08 15.92 

THORIUM-232 0.93 0.1 0.08 

URANIUM-235 0.15 0.13 0.19 

URANIUM-238 2.72 2.49 4.27 

SL006122 09/06/00 1.7 2.20 0.0 ACTINIUM-227 0.15 0.11 0.18 0.00 

AMERICIUM-241 0.05 0.15 0.24 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 11.82 1.43 3 

PROTACTINIUM-2 0.17 0.71 0.83 

RADIUM-226 0.92 0.08 0.05 

RADIUM-228 0.87 0.11 0.08 

THORIUM-228 0.87 0.11 0.08 

THORIUM-230 -7.33 9.63 14.96 

THORIUM-232 0.87 6.11 0.08 

URANIUM-235 0.14 0.11 0.19 

URANIUM-238 1.28 • 	1.74 4.21 

SLD06119 SLD06119 09/06/00 0.2 0.70 0.2 ACTINIUM-227 0.09 0.13 0.19 0.86 

AMERICIUM-241 -0.02 0.14 0.23 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 13.79 1.61 0.24 

PROTACTINIUM-2 0.01 0.54 0.85 

RADIUM-226 0.96 0.08 0.05 

RADIUM-228 0.85 0.1 0.1 

THORIUM-228 0.85 0.1 0.1 

THORIUM-230 6.22 9.7 16.19 

THORIUM-232 0.85 0.1 0.1 

URANIUM-235 0.05 0.11 0.19 

URANIUM-238 1.00 2.21 3.98 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD06119 SLD06123 09/06/00 1.7 2.20 ACTINIUM-227 0.10 0.12 0.19 0.00 

AMERICIUM-241 0.10 0.15 0.25 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 13.06 1.55 0.2 

PROTACTINIUM-2 0.08 0.56 0.88 

RADIUM-226 0.96 0.08 0.05 

RADIUM-228 0.86 0.1 0.08 

THORIUM-228 0.86 0.1 0.08 

THORIUM-230 -5.44 11.12 16.11 

THORIUM-232 0.86 0.1 0.08 

URANIUM-235 0.11 0.14 0.2 

URANIUM-238 1.52 1.82 4.21 

SLD06120 SLD06120 09/06/00 0.2 0.70 0.2 ACTINIUM-227 0.11 0.12 0.18 0.02 

AMERICIUM-241 0.11 0.15 0.25 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 14.38 1.69 0.29 

PROTACTINIUM-2 0.09 0.57 0.89 

RADIUM-226 0.91 0.07 0.058 

RADIUM-228 0.94 0.11 0.08 

THORIUM-228 0.94 0.11 0.08 

THORIUM-230 -6.03 10.22 16.05 

THORIUM-232 0.94 0.11 0.08 

URANIUM-235 0.04 0.14 0.2 

URANIUM-238 2.29 2.26 4.05 

SLD06124 09/06/00 1.7 2.20 ACTINIUM-227 0.23 0.2 0.16 0.01 

AMERICIUM-241 -0.02 0.13 0.21 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 13.94 1.59 0.23 

PROTACTINIUM-2 0.16 0.47 0.74 

RADIUM-226 0.87 0.07 0.05 

RADIUM-228 0.90 0.09 0.08 

THORIUM-228 0.90 0.09 0.08 

THORIUM-230 -4.30 8.78 13.83 

THORIUM-232 0.90 0.09 0.08 

URANIUM-235 0.13 0.1 0.17 

URANIUM-238 2.04 2.18 3.22 

SLD06178 SLD06178 11/07/00 0.0 0.50 0.0 ACTINIUM-227 0.14 0.07 0.11 0.00 

AMERICIUM-241 0.01 0.02 0.03 

CESIUM-137 0.01 0.02 0.02 

POTASSIUM-40 3.06 0.41 0.15 

PROTACTINIUM-2 0.07 0.3 0.47 

RADIUM-226 0.76 0.05 0.03 

RADIUM-228 0.34 0.05 0.04 

THORIUM-228 0.83 0.5 0.33 

THORIUM-230 1.62 0.72 0.18 

THORIUM-232 0.78 0.47 0.18 

URANIUM-235 0.06 0.09 0.1 

UHANIUM-238 0.82 0.31 	_ 1.82 
AI 

Printed 2I-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value s  

SLD06185 SLD06185 11/13/00 0.0 0.50 0.0 ACTINIUM-227 0.06 0.13 0.2 0.18 

AMERICIUM-241 -0.03 0.08 0.12 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 7.20 0.92 0.33 

PROTACTINIUM-2 0.36 0.55 0.9 

RADIUM-226 1.76 0.11 0.06 

RADIUM-228 0.61 0.09 0.08 

THORIUM-228 0.87 0.52 0.38 

THORIUM-230 2.67 0.99 0.18 

THORIUM-232 0.73 0.46 0.18 

URANIUM-235 0.17 0.17 0.22 

URANIUM-238 2.45 1.08 3.67 

SLD69727 SLD69727 06/03/02 0.0 0.50 0.0 ACTINIUM-227 0.13 0.11 0.17 0.02 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.22 0.03 0.03 

POTASSIUM-40 16.11 1.22 0.24 

PROTACTINIUM-2 -0.44 0.48 0.68 

RADIUM-226 1.28 0.07 0.07 

RADIUM-228 0.79 0.07 0.07 

THORIUM-228 1.12 0.57 0.41 

THORIUM-230 1.17 0.53 0.26 

THORIUM-232 1.03 0.49 0.14 

URANIUM-235 0.37 0.33 0.34 

URANIUM-238 0.91 0.45 0.5 

SLD70142 06/03/02 1.4 1.90 ACTINIUM-227 0.24 0.08 0.14 0.00 

AMERICIUM-241 0.00 0.02 0.03 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 8.83 0.72 0.16 

PROTACTINIUM-2 0.08 0.33 0.51 

RADIUM-226 0.90 0.05 0.05 

RADIUM-228 0.28 0.04 0.04 

THORIUM-228 0.28 0.04 0.04 

THORIUM-230 1.31 1.94 3.24 

THORIUM-232 0.28 0.04 0.04 

URANIUM-235 -0.02 0.14 0.24 

URANIUM-238 0.59 0.33 0.32 

SLD70143 06/03/02 3.0 3.50 ACTINIUM-227 0.80 0.14 0.23 0.03 

AMERICIUM-241 -0.02 0.04 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 18.83 1.37 0.25 

PROTACTINIUM-2 0.07 0.47 0.72 

RADIUM-226 1.66 0.08 0.07 

RADIUM-228 0.92 0.07 0.00 

THORIUM-228 0.92 0.07 0.06 

THORIUM-230 2.33 3.31 5.03 

THORIUM-232 0.92 0.07 0.06 

URANIUM-235 0.21 0.21 0.33 

URANIUM-238 1.02 0.64 0.5 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio r 

 

Value 5  

SLD69727 SLD70144 06/03/02 5.0 5.50 ACTINIUM-227 0.51 0.11 0.19 0.00 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 16.29 1.2 0.2 

PROTACTINIUM-2 0.03 0.41 0.63 

RADIUM-226 1.09 0.06 0.06 

RADIUM-228 0.65 0.05 0.05 

THORIUM-228 0.65 0.05 0.05 

THORIUM-230 -0.14 2.59 4.17 

THORIUM-232 0.65 0.05 0.05 

URANIUM-235 0.01 0.17 0.28 

URANIUM-238 0.65 0.36 0.42 

SLD69728 SLD69728 06/11/02 0.0 0.50 

, 

0.0 ACTINIUM-227 0.34 0.11 0.18 0.05 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.22 0.03 0.02 

POTASSIUM-40 16.85 1.26 0.22 

PROTACTINIUM-2 -0.28 0.47 0.69 

RADIUM-226 1.08 0.07 0.06 

RADIUM-228 0.69 0.07 0.07 

THORIUM-228 0.80 0.47 0.35 

THORIUM-230 1.05 0.53 0.16 

THORIUM-232 1.22 0.58 0.16 

• 
URANIUM-235 0.02 0.19 0.32 

URANIUM-238 0.81 0.51 0.48 

SLD70155 06/11/02 1.3 1.80 ACTINIUM-227 0.16 0.17 0.26 0.00 

AMERICIUM-241 0.06 0.05 0.08 

CESIUM-137 -0.02 0.02 0.04 

POTASSIUM-40 1.17 0.41 0.39 

PROTACTINIUM-2 -1.18 0.66 1.02 

RADIUM-226 2.22 0.12 0.11 

RADIUM-228 0.28 0.11 0.1 

THORIUM-228 0.21 0.22 0.14 

THORIUM-230 1.42 0.6 0.14 

THORIUM-232 0.05 0.11 0.14 

URANIUM-235 -0.06 0.27 0.45 

URANIUM-238 1.33 0.78 0.72 

SLD70156 06/11/02 2.7 3.20 ACTINIUM-227 0.33 0.1 0.17 0.01 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 13.96 1.07 0.23 

PROTACTINIUM-2 0.21 0.39 0.62 

RADIUM-226 1.23 0.07 0.06 

RADIUM-228 0.68 0.07 0.06 

THORIUM-228 1.17 0.58 0.4 

THORIUM-230 1.51 0.67 0.4 

THORIUM-232 1.16 0.57 0.36 

URANIUM-235 0.05 0.17 0.3 

URANIUM-238 0.50 0.45 0.46 III, 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69728 SLD70388 06/11/02 15.5 16: 00 

• 

ACTINIUM-227 0.07 0.17 0.25 0.03 

AMERICIUM-241 0.08 0.1 0.16 

CESIUM-137 -0.03 0.02 0.03 

POTASSIUM-40 17.90 1.52 0.35 

PROTACTINIUM-2 0.22 0.65 1.03 

RADIUM-226 1.62 0.1 0.1 

RADIUM-228 1.14 0.12 0.1 

THORIUM-228 1.55 0.68 0.33 

THORIUM-230 1.58 0.65 0.28 

THORIUM-232 1.43 0.61 0.15 

URANIUM-235 -0.09 0.31 0.49 

URANIUM-238 1.33 1.16 1.29 

SL069729 SLD69729 05/29/02 

- 

0.0 0.50 0.0 ACTINIUM-227 0.22 0.23 0.37 0.00 

AMERICIUM-241 0.02 0.08 0.12 

CESIUM-137 0.26 0.06 0.07 

POTASSIUM-40 15.55 1.63 0.59 

PROTACTINIUM-2 0.17 1.05 1.66 

RADIUM-226 1.37 0.12 0.15 

RADIUM-228 0.80 0.13 0.16 

THORIUM-228 0.98 0.55 0.41 

THORIUM-230 1.45 0.62 0.15 

THORIUM-232 0.73 0.42 0.15 

URANIUM-235 -0.32 0.42 0.61 

URANIUM-238 1.37 1.02 0.99 

SLD70133 05/29/02 1.4 1.90 ACTINIUM-227 0.32 0.1 0.16 0.12 

AMERICIUM-241 0.03 0.04 0.06 

CESIUM-137 0.09 0.02 0.03 

POTASSIUM-40 16.20 1.21 0.29 

PROTACTINIUM-2 -0.04 0.52 0.79 

RADIUM-226 3.05 0.12 0.07 

RADIUM-228 1.04 0.09 0.07 

THORIUM-228 1.04 0.09 0.07 

THORIUM-230 3.19 3.65 5.99 

THORIUM-232 1.04 0.09 0.07 

URANIUM-235 -0.30 0.24 0.39 

URANIUM-238 2.99 0.59 0.6 

SLD70134 05/29/02 2.8 3.30 ACTINIUM-227 0.30 0.31 0.49 0.19 

AMERICIUM-241 0.01 0.1 0.14 

CESIUM-137 0.01 0.05 0.08 

POTASSIUM-40 10.73 1.39 0.75 

PROTACTINIUM-2 0.59 1.41 2.26 

RADIUM-226 4.25 0.25 0.19 

RADIUM-228 1.02 0.16 0.21 

THORIUM-228 2.20 0.94 0.47 

THORIUM-230 4.20 1.32 0.35 

THORIUM-232 0.93 0.55 0.41 

URANIUM-235 -0.12 0.54 0.91 

URANIUM-238 2.94 1.42 1.45 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD69730 SLD69730 05/30/02 0.0 0.50 0.0 ACTINIUM-227 0.20 0.11 0.17 0.03 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.15 0.03 0.03 

POTASSIUM-40 16.73 1.27 0.23 

PROTACTINIUM-2 0.08 0.41 0.65 

RADIUM-226 0.87 0.06 0.06 

RADIUM-228 0.78 0.07 0.06 

THORIUM-228 0.69 0.43 0.36 

THORIUM-230 1.01 0.48 0.29 

THORIUM-232 1.08 0.49 0.13 

URANIUM-235 -0.06 0.19 0.31 

URANIUM-238 1.11 0.46 0.48 

SLD70135 05/30/02 1.5 2.00 ACTINIUM-227 0.26 0.13 0.21 0.04 

AMERICIUM-241 0.03 0.04 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 7.76 0.78 0.28 

PROTACTINIUM-2 -0.26 0.54 0.8 

RADIUM-226 3.19 0.13 0.08 

RADIUM-228 0.96 0.09 0.07 

THORIUM-228 0.96 0.09 0.07 

THORIUM-230 2.19 3.36 5.52 

THORIUM-232 0.96 0.09 0.07 

II URANIUM-235 0.25 0.29 0.4 

URANIUM-238 2.03 0.58 0.52 

SLD70136 05/30/02 2.8 3.30 ACTINIUM-227 0.18 0.1 0.16 0.00 

AMERICIUM-241 0.03 0.03 • 	0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 18.22 1.3 0.22 

PROTACTINIUM-2 0.12 0.42 0.66 

RADIUM-226 1.76 0.08 0.06 

RADIUM-228 1.02 0.08 0.06 

THORIUM-228 1.02 0.08 0.06 

THORIUM-230 0.65 2.95 4.77 

THORIUM-232 1.02 0.08 0.06 

URANIUM-235 -0.02 0.19 0.32 

URANIUM-238 0.83 0.49 0.48 

SLD70137 05/30/02 5.0 5.50 ACTINIUM-227 0.19 0.1 0.16 0.00 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 -0.02 0.01 0.02 

POTASSIUM-40 16.54 1.2 0.23 

PROTACTINIUM-2 0.30 0.4 0.64 

RADIUM-226 1.78 0.09 0.06 

RADIUM-228 0.83 0.07 0.06 

THORIUM-228 0.83 0.07 0.06 

THORIUM-230 -0.38 2.85 4.57 

THORIUM-232 0.83 0.07 0.06 

URANIUM-235 -0.03 0.18 0.3 

URANIUM-238 1.17 0.42 0.44 al 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum of 
Ratios 
Value 5 

SLD69731 SLD69731 05/30/02 0.0 0.50 0.0 ACTINIUM-227 0.18 0.12 0.2 0.00 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.03 0.02 0.04 

POTASSIUM-40 18.05 1.42 0.29 

PROTACTINIUM-2 -0.42 0.56 0.82 

RADIUM-226 1.15 0.08 0.08 

RADIUM-228 0.74 0.08 0.08 

THORIUM-228 1.30 0.61 0.27 

THORIUM-230 1.27 0.57 0.27 

THORIUM-232 0.96 0.48 0.15 

URANIUM-235 0.12 0.21 0.37 

URANIUM-238 1.18 0.63 0.56 

SL070138 05/30/02 1.3 1.80 ACTINIUM-227 0.23 0.09 0.15 0.00 

AMERICIUM-241 -0.01 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 
. 

POTASSIUM-40 16.76 1.18 0.14 

PROTACTINIUM-2 -0.31 0.39 0.57 

RADIUM-226 1.10 0.06 0.05 

RADIUM-228 0.79 0.06 0.06 

THORIUM-228 0.79 0.06 0.06 

THORIUM-230 0.37 2.6 4.2 

THORIUM-232 0.79 0.06 0.06 

URANIUM-235 0.03 0.16 0.27 

URANIUM-238 0.87 0.49 0.42 

SLD70139 05/30/02 3.4 3.80 ACTINIUM-227 0.34 0.08 0.14 0.00 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 15.54 1.11 0.18 

PROTACTINIUM-2 0.17 0.35 0.54 

RADIUM-226 1.19 0.06 0.05 

RADIUM-228 0.63 0.06 0.05 

THORIUM-228 0.63 0.06 0.05 

THORIUM-230 0.97 2.36 3.85 

THORIUM-232 0.63 0.06 0.05 

URANIUM-235 0.02 0.15 0.25 

URANIUM-238 0.71 0.33 0.37 

SLD69732 SLD69732 06/03/02 0.2 0.70 0.2 ACTINIUM-227 0.17 0.09 0.15 0.02 

AMERICIUM-241 0.02 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 10.51 0.88 0.17 

PROTACTINIUM-2 0.19 0.39 0.61 

RADIUM-226 1.21 0.07 0.06 

RADIUM•228 0.57 0.00 0.00 

THORIUM-228 1.57 0.71 0.42 

THORIUM-230 2.00 0.76 0.34 

THORIUM-232 0.66 0.41 0.28 

URANIUM-235 0.06 0.18 0.3 

URANIUM-238 1.01 0.41 0.42 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

ye bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD69732 SLD70140 06/03/02 1.7 2.20 ACTINIUM-227 0.47 0.27 0.45 0.01 

AMERICIUM-241 0.00 0.08 0.12 

CESIUM-137 0.00 0.03 0.06 

POTASSIUM-40 14.07 1.61 0.53 

PROTACTINIUM-2 -0.67 1 1.69' 

RADIUM-226 1.43 0.15 0.18 

RADIUM-228 0.72 0.16 0.18 

THORIUM-228 1.49 0.69 0.3 

THORIUM-230 1.54 0.66 0.16 

THORIUM-232 0.93 0.5 0.3 

URANIUM-235 0.03 0.43 0.75 

URANIUM-238 1.76 1.09 1.14 

SLD70141 06/03/02 3.2 3.70 ACTINIUM-227 1.02 0.14 0.25 0.00 

AMERICIUM-241 0.03 0.04 0.06 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 18.85 1.38 0.28 

PROTACTINIUM-2 0.15 0.47 0.73 

RADIUM-220 1.80 0.09 0.07 

RADIUM-228 1.00 0.08 0.07 

THORIUM-228 1.00 0.08 0.07 

THORIUM-230 1.73 3.34 5.46 

THORIUM-232 1.00 0.08 0.07 

• 
URANIUM-235 0.04 0.21 0.35 

URANIUM-238 1.24 0.58 0.53 

SLD69733 SLD69733 06/04/02 1.6 2.10 0.3 ACTINIUM-227 0.16 0.09 0.14 0.00 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.01 0.01 0.02 

POTASSIUM-40 12.73 1 0.19 

PROTACTINIUM-2 0.51 0.53 0.63 

RADIUM-226 1.07 0.06 0.06 

RADIUM-228 0.57 0.06 0.05 

THORIUM-228 0.75 0.45 0.35 

THORIUM-230 1.18 0.57 0.16 

THORIUM-232 0.77 0.45 0.16 

URANIUM-235 0.16 0.14 0.26 

URANIUM-238 0.63 0.4 0.4 

SLD70145 06/04/02 2.1 2.60 ACTINIUM-227 0.26 0.11 0.18 0.00 

AMERICIUM-241 0.00 0.04 0.05 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 17.57 1.3 0.25 - 

PROTACTINIUM-2 -0.20 0.5 0.74 

RADIUM-226 1.42 0.08 0.07 

RADIUM-228 0.97 0.07 0.06 

THORIUM-228 1.37 0.58 0.14 

THORIUM-230 1.10 0.51 0.14 

THORIUM-232 0.95 0.46 0.14 

URANIUM-235 -0.01 0.2 0.33 

URANIUM-238 0.85 0.45 0.51 gib 

Printed 21.May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69733 SLD70146 06/04/02 3.6 4.10 ACTINIUM-227 0.08 0.09 0.14 0.00 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 10.28 0.84 0.2 

PROTACTINIUM-2 0.00 0.37 0.56 

RADIUM-226 1.01 0.06 0.05 

RADIUM-228 0.51 0.06 0.06 

THORIUM-228 0.70 0.4 0.25 

THORIUM-230 1.00 0.48 0.14 

THORIUM-232 0.85 0.44 0.14 

URANIUM-235 0.15 0.15 0.27 

URANIUM-238 0.86 0.38 0.36 

5LD69734 SLD69734 06/04/02 2.3 2.80 0.2 ACTINIUM-227 0.18 0.11 0.17 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 16.40 1.22 0.25 

PROTACTINIUM-2 0.41 0.53 0.75 

RADIUM-226 1.31 0.07 0.07 

RADIUM-228 0.98 0.08 0.06 

THORIUM-228 1.22 0.55 0.37 

THORIUM-230 1.24 0.54 0.25 

THORIUM-232 0.70 0.39 0.14 

URANIUM-235 0.21 0.23 0.33 

URANIUM-238 0.89 0.44 0.5 

SLD70147 06/04/02 3.0 3.50 ACTINIUM-227 0.12 0.08 0.13 0.00 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 9.86 0.8 0.19 

PROTACTINIUM-2 0.15 0.34 0.54 

RADIUM-226 1.14 0.06 0.05 

RADIUM-228 0.57 0.06 0.05 

THORIUM-228 0.76 0.39 0.26 

THORIUM-230 1.00 0.45 0.26 

THORIUM-232 0.67 0.36 0.21 

URANIUM-235 -0.10 0.15 0.24 

URANIUM-238 0.96 0.46 0.38 

5LD70148 06/04/02 5.0 5.50 ACTINIUM-227 0.13 0.07 0.2 0.01 

AMERICIUM-241 0.01 0.04 0.06 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 18.23 1.39 0.29 

PROTACTINIUM-2 0.45 0.55 0.89 

RADIUM-226 1.89 0.09 0.08 

RADIUM-228 1.01 0.09 0.07 

THORIUM-228 1.34 0.58 0.26 

THORIUM-230 1.39 0.59 0.14 

THORIUM-232 1.13 0.52 0.14 

URANIUM-235 0.15 0.24 0.41 

URANIUM-238 1.46 0.61 0.62 

Printed 2I-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD69735 SLD69735 06/06/02 0.0 0.50 0.0 ACTINIUM-227 0.38 0.12 0.2 0.00 

AMERICIUM-241 0.01 0.04 0.06 

CESIUM-137 0.34 0.04 0.03 

POTASSIUM-40 14.16 1.13 0.24 

PROTACTINIUM-2 0.00 0.52 0.8 

RADIUM-226 1.35 0.08 0.07 

RADIUM-228 0.76 0.07 0.07 

THORIUM-228 1.33 0.64 0.32 

THORIUM-230 1.77 0.75 0.17 

THORIUM-232 0.88 0.5 0.17 

URANIUM-235 0.11 0.21 0.36 

URANIUM-238 1.01 0.63 0.52 

SLD70149 06/06/02 1.2 1.70 ACTINIUM-227 0.16 0.12 0.19 0.01 

AMERICIUM-241 -0.02 0.04 0.06 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 20.00 1.48 0.27 

PROTACTINIUM-2 0.17 0.51 0.79 

RADIUM-226 1.52 0.08 0.07 

RADIUM-228 1.14 0.09 0.07 

THORIUM-228 1.12 0.49 0.27 

THORIUM-230 1.83 0.65 0.23 

THORIUM-232 0.95 0.45 0.3 

• 
URANIUM-235 0.13 0.21 0.37 

URANIUM-238 1.23 0.61 0.54 

SLD70150 06/06/02 3.4 3.90 ACTINIUM-227 0.41 0.11 0.18 0.02 

AMERICIUM-241 -0.01 0.04 0.05 

CESIUM-137 0.01 0.01 0.03 

POTASSIUM-40 19.12 1.38 0.22 

PROTACTINIUM-2 -0.04 0.45 0.68 

RADIUM-226 1.69 0.08 0.06 

RADIUM-228 1.12 0.08 0.06 

THORIUM-228 1.11 0.48 0.22 

THORIUM-230 1.11 0.48 0.12 

THORIUM-232 1.24 0.51 0.12 

URANIUM-235 0.07 0.19 0.32 

URANIUM-238 1.09 0.43 0.5 

5LD69736 SLD69736 06/06/02 0.0 0.50 0.0 ACTINIUM-227 0.00 0.14 0.21 0.01 

AMERICIUM-241 0.04 0.08 0.13 

CESIUM-137 0.17 0.05 0.03 

POTASSIUM-40 14.00 1.32 0.33 

PROTACTINIUM-2 -0.03 0.59 0.92 

RADIUM-226 1.00 0.08 0.09 

RADIUM-228 0.76 0.1 0.1 

THORIUM-228 1.22 0.56 0.35 

THORIUM-230 0.74 0.43 0.35 

THORIUM-232 0.94 0.47 0.14 

URANIUM-235 0.09 0.25 0.43 

URANIUM-238 2.13 1.13 1.1 AIL 

Printed 21-May-03 



• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum of 
Ratios 

s 
Value 

SLD69736 SLD70153 06/06/02 0.7 1.20 ACTINIUM-227 0.05 0.11 0.17 0.00 

AMERICIUM-241 0.05 0.07 0.12 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 10.73 1.06 0.3 

PROTACTINIUM-2 0.41 0.52 0.87 

RADIUM-226 0.86 0.08 0.08 

RADIUM-228 0.57 0.08 0.08 

THORIUM-228 0.98 0.51 0.16 

THORIUM-230 1.15 0.55 0.16 

THORIUM-232 0.52 0.36 0.16 

URANIUM-235 0.13 0.22 0.38 

URANIUM-238 1.07 0.91 0.95 

SLD70154 06/06/02 3.2 3.70 ACTINIUM-227 -0.01 0.1 0.14 0.00 

AMERICIUM-241 0.04 0.06 0.09 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 7.39 0.73 0.21 

PROTACTINIUM-2 0.06 0.39 0.61 

RADIUM-226 1.01 0.07 0.05 

RADIUM-228 0.39 0.06 0.06 

THORIUM-228 0.74 0.43 0.15 

THORIUM-230 1.24 0.57 0.15 

THORIUM-232 0.56 0.37 0.15 

URANIUM-235 0.04 0.18 0.3 

URANIUM-238 0.99 0.77 0.77 

SLD69737 SLD69737 06/06/02 0.0 0.50 0.0 ACTINIUM-227 0.60 0.12 0.21 0.01 

AMERICIUM-241 0.01 0.04 0.05 

CESIUM-137 0.22 0.04 0.03 

POTASSIUM-40 17.85 1.31 0.23 

PROTACTINIUM-2 -0.08 0.46 0.7 

RADIUM-226 1.34 0.07 0.07 

RADIUM-228 1.01 0.08 0.07 

THORIUM-228 0.80 0.45 0.35 

THORIUM-230 1.71 0.67 0.26 

THORIUM-232 0.99 0.48 0.14 

URANIUM-235 -0.03 0.19 0.32 

URANIUM-238 0.71 0.51 0.5 

SL070151 06/06/02 1.4 1.90 ACTINIUM-227 0.54 0.12 0.21 0.01 

AMERICIUM-241 -0.02 0.04 0.05 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 20.38 1.46 0.24 

PROTACTINIUM-2 0.17 0.47 0.73 

RADIUM-226 1.38 0.08 0.07 

RADIUM 220 0.97 0.08 0.0 .6 

THORIUM-228 1.03 0.59 0.5 

THORIUM-230 1.84 0.79 0.18 

THORIUM-232 1.16 0.6 0.18 

URANIUM-235 0.02 0.21 0.32 

URANIUM-238 1.17 0.47 0.5 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD69737 SLD70152 06/06/02 3.0 3.50 ACTINIUM-227 0.62 0.32 0.53 0.06 

AMERICIUM-241 -0.02 0.1 0.15 

CESIUM-137 0.03 0.05 0.09 

POTASSIUM-40 16.77 1.86 0.74 

PROTACTINIUM-2 -0.31 1.21 2.12 

RADIUM-226 1.56 0.18 0.21 

RADIUM-228 0.93 0.2 0.2 

THORIUM-228 1.42 0.63 0.34 

THORIUM-230 2.21 0.82 0.34 

THORIUM-232 1.36 0.61 0.29 

URANIUM-235 0.03 0.46 0.8 

URANIUM-238 1.81 1.69 1.32 

SLD69738 SLD69738 06/11/02 0.0 0.50 0.0 ACTINIUM-227 0.10 0.07 0.21 0.05 

AMERICIUM-241 -0.01 0.04 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 20.30 1.44 0.19 

PROTACTINIUM-2 -0.17 0.47 0.71 

RADIUM-226 1.41 0.08 0.07 

RADIUM-228 1.00 0.08 0.07 

THORIUM-228 0.66 0.47 0.47 

THORIUM-230 1.32 0.67 0.36 

THORIUM-232 1.20 0.63 0.19 

• 
URANIUM -235 0.11 11.1Y 0.33 

URANIUM-238 1.26 0.56 0.49 

SLD70157 06/11/02 1.2 1.70 ACTINIUM-227 0.09 0.11 0.18 0.01 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 14.27 1.1 0.23 

PROTACTINIUM-2 -0.11 0.45 0.68 

RADIUM-226 1.16 0.07 0.06 

RADIUM-228 0.76 0.07 0.06 

THORIUM-228 1.32 0.54 0.27 

THORIUM-230 1.77 0.64 0.23 

THORIUM-232 1.09 0.48 0.12 

URANIUM-235 0.07 0.17 0.3 

URANIUM-238 1.05 0.48 0.46 

SLD70158 06/11/02 3.1 3.60 ACTINIUM-227 0.56 0.17 0.29 0.00 

AMERICIUM-241 -0.03 0.04 0.07 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 18.47 1.48 0.31 

PROTACTINIUM-2 -0.57 0.63 0.91 

RADIUM-226 1.63 0.1 0.09 

RADIUM-228 1.00 0.1 0.09 

THORIUM-228 0.87 0.44 0.32 

THORIUM-230 1.42 0.57 0.13 

THORIUM-232 0.99 0.46 0.13 

IJRANIUM-235 0.12 0.25 0.44 

URANIUM-238 0.56 0.44 0.76 /Ilk 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum of 
Ratios 
Value 5 

SLD69739 SLD69739 08/05/02 0.0 0.50 0.0 ACTINIUM-227 0.05 0.02 0.08 0.00 

AMERICIUM-241 0.00 0.02 0.03 

CESIUM-137 0.03 0.01 0.01 

POTASSIUM-40 4.33 0.42 0.13 

PROTACTINIUM-2 0.30 0.28 0.42 

RADIUM-226 0.83 0.05 0.03 

RADIUM-228 0.19 0.03 0.03 

THORIUM-228 0.29 0.28 0.28 

THORIUM-230 1.12 0.54 0.15 

THORIUM-232 0.34 0.28 0.15 

URANIUM-235 0.09 0.11 0.19 

URANIUM-238 0.89 0.29 0.25 

SLD70751 08/05/02 1.5 2.00 ACTINIUM-227 0.06 0.04 0.08 0.00 

AMERICIUM-241 0.00 0.02 0.02 

CESIUM-137 0.00 0.01 0.01 

POTASSIUM-40 5.54 0.47 0.13 

PROTACTINIUM-2 -0.03 0.21 0.32 

RADIUM-226 0.56 0.03 0.03 

RADIUM-228 0.16 0.03 0.03 

THORIUM-228 0.16 0.03 0.03 

THORIUM-230 1.46 1.35 2.28 

THORIUM-232 0.16 0.03 0.03 

URANIUM-235 -0.03 0.09 0.15 

URANIUM-238 0.42 0.22 0.21 

SLD70752 08/05/02 3.5 4.00 ACTINIUM-227 0.03 0.05 0.07 0.00 

AMERICIUM-241 -0.01 0.02 0.02 

CESIUM-137 0.00 0.01 0.01 

POTASSIUM-40 5.99 0.5 0.11 

PROTACTINIUM-2 -0.19 0.19 0.32 

RADIUM-226 0.56 0.03 0.03 

RADIUM-228 0.16 0.02 0.03 

THORIUM-228 0.16 0.02 0.03 

THORIUM-230 -0.82 1.35 2.14 

THORIUM-232 0.16 0.02 0.03 

URANIUM-235 0.07 0.09 0.16 

URANIUM-238 0.50 0.28 0.21 

SLD70753 08/05/02 4.0 4.50 ACTINIUM-227 0.05 0.05 0.08 0.00 

AMERICIUM-241 0.01 0.02 0.02 

CESIUM-137 0.00 0.01 0.01 

POTASSIUM-40 6.18 0.5 0.11 

PROTACTINIUM-2 0.00 0.22 0.34 

RADIUM-226 0.63 0.04 0.03 

RADIUM-228 0.20 0.03 0.04 

THORIUM-228 0.20 0.03 0.04 

THORIUM-230 0.86 1.46 2.41 

THORIUM-232 0.20 0.03 0.04 

URANIUM-235 0.02 0.09 0.16 

URANIUM-238 0.55 0.26 0.24 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD69740 SLD69740 07/24/02 0.0 0.50 0.0 ACTINIUM-227 0.02 0.22 0.32 0.04 

AMERICIUM-241 -0.01 0.07 0.1 

CESIUM-137 0.00 0.04 0.06 

POTASSIUM-40 4.57 0.89 0.61 

PROTACTINIUM-2 0.59 0.9 1.66 

RADIUM-226 2.88 0.19 0.14 

RADIUM-228 ' 0.09 0.11 0.21 

THORIUM-228 0.14 0.19 0.29 

THORIUM-230 1.12 0.5 0.13 

THORIUM-232 0.15 0.17 0.13 

URANIUM-235 -0.01 0.4 0.69 

URANIUM-238 2.79 1.86 1.03 

SLD70742 07/24/02 0.8 1.20 ACTINIUM-227 0.08 0.07 0.1 0.00 

AMERICIUM-241 0.00 0.02 0.03 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 5.15 0.49 0.16 

PROTACTINIUM-2 0.10 0.31 0.49 

RADIUM-226 0.70 0.05 0.04 

RADIUM-228 0.32 0.04 0.04 

THORIUM-228 0.32 0.04 0.04 

THORIUM-230 1.11 2.01 3.11 

THORIUM-232 0.32 0.04 0.04 

• 
URANIUM-235 0.05 0.13 0.22 

URANIUM-238 0.56 0.23 0.3 

SLD70743 07/24/02 3.5 4.00 

• 

ACTINIUM-227 0.01 0.08 0.13 0.00 

AMERICIUM-241 -0.03 0.09 0.13 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 5.72 0.64 0.23 

PROTACTINIUM-2 -0.05 0.39 0.57 

RADIUM-226 0.77 0.06 0.06 

RADIUM-228 0.27 0.04 0.06 

THORIUM-228 0.92 0.48 0.3 

THORIUM-230 1.28 0.55 0.3 

THORIUM-232 0.45 0.31 0.14 

URANIUM-235 0.06 0.17 0.3 

URANIUM-238 0.97 0.99 1.01 

SL070744 07/24/02 5.0 5.50 ACTINIUM-227 -0.01 0.15 0.22 0.02 

AMERICIUM-241 0.04 0.13 0.22 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 16.62 1.39 0.35 

PROTACTINIUM-2 0.28 0.64 0.97 

RADIUM-226 1.71 0.1 0.09 

RADIUM-228 1.00 0.1 0.1 

THORIUM-228 1.06 0.51 0.32 

THORIUM-230 1.73 0.64 0.28 

THORIUM-232 1.18 0.51 0.13 

URANIUM-235 -0.09 0.27 0.46 

URANIUM-238 0.77 1.13 1.85 dik 

Printed 2I-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69741 SLD69741 08/14/02 0.0 0.50 0.0 ACTINIUM-227 0.12 0.164 0.2451 1.11 

AMERICIUM-241 0.04 0.096 0.152 

CESIUM-137 0.14 0.031 0.03305 

POTASSIUM-40 9.35 0.976 0.3414 

PROTACTINIUM-2 0.57 0.684 1.105 

RADIUM-226 3.08 0.144 0.09117 

RADIUM-228 0.88 0.095 0.09449 

THORIUM-228 3.10 1.19 0.39 

THORIUM-230 6.48 1.88 0.21 

THORIUM-232 1.69 0.79 0.21 

URANIUM-235 -0.19 0.313 0.5088 

URANIUM-238 3.73 0.969 1.286 

SLD70764 08/14/02 1.5 2.00 ACTINIUM-227 0.18 0.171 0.259 0.20 

AMERICIUM-241 0.06 0.103 0.1632 

CESIUM-137 0.02 0.025 0.04103 

POTASSIUM-40 12.46 1.122 0.3516 

PROTACTINIUM-2 0.56 0.74 1.183 

RADIUM-226 3.79 0.167 0.09759 

RADIUM-228 1.10 0.115 0.1067 

THORIUM-228 2.90 0.99 0.16 

THORIUM-230 3.56 1.09 0.29 

THORIUM-232 1.73 0.69 0.16 

URANIUM-235 0.11 0.328 0.5495 

URANIUM-238 3.03 1.43 1.386 

SLD70765 08/14/02 3.5 4.00 ACTINIUM-227 0.10 0.116 0.1766 0.02 

AMERICIUM-241 -0.06 0.074 0.1125 

CESIUM-137 0.00 0.017 0.02649 

POTASSIUM-40 12.48 1.053 0.2084 

PROTACTINIUM-2 -0.08 0.521 0.7961 

RADIUM-226 1.26 0.079 0.07323 

RADIUM-228 0,81 0.081 0.07042 

THORIUM-228 1.40 0.64 0.34 

THORIUM-230 1.54 0.64 0.15 

THORIUM-232 1.31 0.59 0.15 

URANIUM-235 0.24 0.275 0.3673 

URANIUM-238 0.71 0.707 0.9895 

SLD69742 SLD69742 08/15/02 0.0 0.50 0.0 ACTINIUM-227 0.10 0.14 0.21 0.26 

AMERICIUM-241 0.04 0.15 0.22 

CESIUM-137 0.31 0.04 0.03 

POTASSIUM-40 8.09 0.85 0.34 

PROTACTINIUM-2 -0.14 0.63 0.92 

RADIUM-226 2.35 0.12 0.08 

RADIUM-228 0.65 0.08 0.09 

THORIUM-228 1.65 0.73 0.38 

THORIUM-230 3.06 1.06 0.17 

THORIUM-232 , 1.00 0.55 0.32 

URANIUM-235 0.05 0.31 0.47 

URANIUM-238 2.05 1.3 1.72 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Rat, 

 

Value 5  

SL069742 SLD70769 08/15/02 1.5 2.00 ACTINIUM-227 0.18 0.06 0.12 0.01 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.03 0.02 0.02 

POTASSIUM-40 5.55 0.56 0.2 

PROTACTINIUM-2 0.28 0.39 0.62 

RADIUM-226 1.84 0.09 0.05 

RADIUM-228 0.38 0.05 0.06 

THORIUM-228 0.38 0.05 0.06 

THORIUM-230 -0.86 2.71 4.33 

THORIUM-232 0.38 0.05 0.06 

URANIUM-235 -0.01 0.17 0.29 

URANIUM-238 1.82 0.46 0.44 

SLD70770 08/15/02 3.0 3.50 ACTINIUM-227 0.35 0.14 0.23 0.30 

AMERICIUM-241 0.01 0.05 0.07 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 14.12 1.13 0.33 

PROTACTINIUM-2 0.30 0.63 0.97 

RADIUM-226 6.13 0.21 0.08 

RADIUM-228 1.20 0.1 0.09 

THORIUM-228 1.20 0.1 0.09 

THORIUM-230 1.55 4.6 6.84 

THORIUM-232 1.20 0.1 0.09 

• 
URANIUM-235 0.23 0.28 0.47 

URANIUM-238 4.60 0.87 0.66 

SLD70771 08/15/02 5.0 5.50 ACTINIUM-227 0.01 0.3 0.44 0.08 

AMERICIUM-241 0.02 0.09 0.16 

CESIUM-137 -0.01 0.04 0.08 

POTASSIUM-40 20.11 2.13 0.72 

PROTACTINIUM-2 -0.07 1.49 2.29 

RADIUM-226 3.06 0.21 0.22 

RADIUM-228 1.54 0.21 0.19 

THORIUM-228 1.29 0.59 0.15 

THORIUM-230 1.92 0.72 0.27 

THORIUM-232 1.82 0.69 0.15 

URANIUM-235 0.31 0.52 0.91 

URANIUM-238 1.28 0.99 1.78 

SLD70517 08/15/02 6.0 6.50 ACTINIUM-227 0.15 0.14 0.22 0.04 

AMERICIUM-241 0.02 0.08 0.14 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 15.85 1.3 0.33 

PROTACTINIUM-2 0.24 0.61 0.97 

RADIUM-226 1.27 0.09 0.08 

RADIUM-228 1.09 0.1 0.09 

THORIUM-228 1.17 0.53 0.29 

THORIUM-230 1.74 0.64 0.13 

THORIUM-232 1.49 0.59 0.13 

URANIUM-235 0.18 0.27 0.46 

URANIUM-238 0.12 2.23 1.32 /111 

Printed 21 -May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69743 

• 

SLD69743 08/14/02 0.0 0.50 0.0 ACTINIUM-227 0.08 0.121 0.1836 0.60 

AMERICIUM-241 0.06 0.074 0.1194 

CESIUM-137 0.38 0.045 0.02978 

POTASSIUM-40 5.96 0.653 0.2089 

PROTACTINIUM-2 0.16 0.523 0.8276 

RADIUM-226 1.74 0.095 0.065295 

RADIUM-228 0.48 0.067 0.06097 

THORIUM-228 1.60 0.8 0.45 

THORIUM-230 4.24 1.39 0.45 

THORIUM-232 1.50 0.73 0.2 

URANIUM-235 0.09 0.228 0.3866 

URANIUM-238 2.44 0.879 1.007 

SLD70766 08/14/02 1.6 2.00 ACTINIUM-227 0.01 0.138 0.2013 0.13 

AMERICIUM-241 0.10 0.093 0.1509 

CESIUM-137 0.02 0.024 0.03274 

POTASSIUM-40 12.08 1.079 0.271 

PROTACTINIUM-2 0.45 0.549 0.8995 

RADIUM-226 1.93 0.102 0.07905 

RADIUM-228 0.77 0.086 0.09031 

THORIUM-228 1.22 0.59 0.28 

THORIUM-230 2.28 0.82 0.38 

THORIUM-232 0.49 0.35 0.28 

URANIUM-235 0.51 0.279 0.4432 

URANIUM-238 6.71 1.336 1.237 

SLD70767 08/14/02 3.5 

• 

4.00 ACTINIUM-227 0.38 0.162 0.2961 0.33 

AMERICIUM-241 0.01 0.117 0.1824 

CESIUM-137 -0.01 0.029 0.04419 

POTASSIUM-40 12.02 1.223 0.4356 

PROTACTINIUM-2 0.37 0.832 1.307 

RADIUM-226 5.26 0.210 0.125115 

RADIUM-228 1.20 0.114 0.1185 

THORIUM-228 1.99 0.85 0.4 

THORIUM-230 5.54 1.56 0.33 

THORIUM-232 1.44 0.67 0.33 

URANIUM-235 0.54 0.289 0.6033 

URANIUM-238 3.93 1.561 1.553 

SLD70768 08/14/02 5.5 6.00 ACTINIUM-227 0.23 0.133 0.2888 0.05 

AMERICIUM-241 0.08 0.116 0.1892 

CESIUM-137 -0.03 0.027 0.04377 

POTASSIUM-40 17.11 1.636 0.3366 

PROTACTINIUM-2 0.27 0.834 1.342 

RADIUM-226 1.55 0.121 0.120015 

RADIUM-228 1.19 0.128 0.1239 

THORIUM-228 2.10 0.83 0.35 

THORIUM-230 1.40 0.63 0.3 

THORIUM-232 1.64 0.68 0.3 

URANIUM-235 0.02 0.355 0.5998 

URANIUM-238 1.65 1.485 1.614 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value 5  

SLD69744 SLD69744 07/23/02 0.0 0.50 0.0 ACTINIUM-227 0.11 0.1 0.16 0.11 

AMERICIUM-241 -0.01 0.03 0.05 

CESIUM-137 0.35 0.04 0.02 

POTASSIUM-40 6.55 0.64 0.22 

PROTACTINIUM-2 -0.33 0.45 0.66 

RADIUM-226 1.60 0.08 0.06 

RADIUM-228 0.52 0.06 0.06 

THORIUM-228 1.06 0.55 0.28 

THORIUM-230 2.46 0.86 0.34 

THORIUM-232 0.78 0.44 0.28 

URANIUM-235 0.23 0.17 0.3 

URANIUM-238 1.34 0.46 0.44 

SLD70740 07/23/02 1.4 1.70 ACTINIUM-227 0.03 0.24 0.36 0.00 

AMERICIUM-241 0.07 0.08 0.13 

CESIUM-137 0.00 0.04 0.07 

POTASSIUM-40 8.56 1.33 0.72 

PROTACTINIUM-2 -0.63 1.09 1.61 

RADIUM-226 1.66 0.17 0.18 

RADIUM-228 0.51 0.14 0.19 

THORIUM-228 0.76 0.45 0.27 

THORIUM-230 1.55 0.63 0.14 

THORIUM-232 0.59 0.37 0.14 

URANIUM-235 0.25 0.43 0.77 

URANIUM-238 0.81 0.82 1.48 

SLD70741 07/23/02 3.0 3.50 ACTINIUM-227 0.04 0.12 0.18 0.12 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 20.74 1.56 0.29 

PROTACTINIUM-2 0.20 0.56 0.88 

RADIUM-226 1.34 0.08 0.08 

RADIUM-228 1.29 0.09 0.08 

THORIUM-228 1.29 0.09 0.08 

THORIUM-230 3.32 3.88 5.97 

THORIUM-232 1.29 0.09 0.08 

URANIUM-235 0.12 0.23 0.4 

URANIUM-238 1.69 0.53 0.56 

SLD70404 07/23/02 5.5 6.00 ACTINIUM-227 0.25 0.32 0.52 0.06 

AMERICIUM-241 -0.04 0.1 0.16 

CESIUM-137 -0.03 0.05 0.09 

POTASSIUM-40 10.00 1.6 1.11 

PROTACTINIUM-2 -0.01 1.49 2.34 

RADIUM-226 2.05 0.21 0.23 

RADIUM-228 0.55 0.2 0.21 

THORIUM-228 2.38 0.85 0.14 

THORIUM-230 2.01 0.74 0.27 

THORIUM-232 1.33 0.58 0.14 

URANIUM-235 -0.07 0.6 1.02 

URANIUM-238 2.64 1.65 1.39  

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69744 SLD70723 07/02/02 5.5 6.00 

( 

ACTINIUM-227 0.00 0.1 0.15 0.02 

AMERICIUM-241 0.02 0.06 0.1 

CESIUM-137 -0.01 0.02 0.02 

POTASSIUM-40 6.86 0.74 0.24 

PROTACTINIUM-2 0.42 0.48 0.72 

RADIUM-226 1.07 0.07 0.07 

RADIUM-228 0.36 0.05 0.07 

THORIUM-228 0.75 0.5 0.41 

THORIUM-230 2.24 0.86 0.31 

THORIUM-232 0.29 0.29 0.37 

URANIUM-235 0.05 0.2 0.34 

URANIUM-238 0.90 0.85 0.86 

SLD70518 07/23/02 7.3 7.80 ACTINIUM-227 -0.15 0.32 0.45 0.04 

AMERICIUM-241 0.04 0.1 0.16 

CESIUM-137 -0.02 0.04 0.08 

POTASSIUM-40 20.84 2.24 0.71 

PROTACTINIUM-2 -0.51 1.34 2.03 

RADIUM-226 1.57 0.18 0.22 

RADIUM-228 1.28 0.19 0.22 

THORIUM-228 1.28 0.19 0.22 

THORIUM-230 -1.24 8.73 14.24 

THORIUM-232 1.28 0.19 0.22 

URANIUM-235 0.54 0.55 0.99 

URANIUM-238 2.53 1.44 1.49 

SLD69745 SLD69745 07/22/02 0.0 0.50 0.0 ACTINIUM-227 0.40 0.2 0.33 0.13 

AMERICIUM-241 0.00 0.07 0.1 

CESIUM-137 0.06 0.04 0.05 

POTASSIUM-40 8.59 1.07 0.56 

PROTACTINIUM-2 -0.29 0.95 1.44 

RADIUM-226 1.95 0.14 0.14 

RADIUM-228 0.90 0.12 0.14 

THORIUM-228 1.28 0.65 0.41 

THORIUM-230 2.34 0.92 0.19 

THORIUM-232 1.03 0.57 0.19 

URANIUM-235 0.21 0.37 0.64 

URANIUM-238 2.88 1 0.92 

SLD70737 07/22/02 1.2 1.70 ACTINIUM-227 0.22 0.2 0.31 0.21 

AMERICIUM-241 0.03 0.12 0.18 

CESIUM-137 0.02 0.03 0.05 

POTASSIUM-40 10.71 1.12 0.38 

PROTACTINIUM-2 0.36 0.85 1.34 

RADIUM-226 4.36 0.19 0.12 

RADIUM-228 1.17 0.12 0.12 

THORIUM-228 3.14 1.08 0.17 

THORIUM-230 3.03 1.02 0.31 

THORIUM-232 1.93 0.77 0.17 

URANIUM-235 0.38 0.37 0.63 

URANIUM-238 3.52 1.55 1.59 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value 5  

SL069745 SLD70738 07/22/02 3.0 3.50 ACTINIUM-227 -0.06 0.2 0.28 0.12 

AMERICIUM-241 0.05 0.11 0.18 

CESIUM-137 -0.01 0.02 0.04 

POTASSIUM-40 8.34 0.98 0.42 

PROTACTINIUM-2 0.88 0.79 1.33 

RADIUM-226 3.35 0.17 0.11 

RADIUM-228 0.78 0.11 0.13 

THORIUM-228 1.57 0.71 0.17 

THORIUM-230 3.40 1.09 0.31 

THORIUM-232 0.97 0.52 0.17 

URANIUM-235 0.17 0.37 0.62 

URANIUM-238 2.33 1.72 1.54 

SLD70739 07/22/02 5.2 5.70 ACTINIUM-227 0.19 0.18 0.28 0.15 

AMERICIUM-241 0.01 0.11 0.17 

CESIUM-137 -0.02 0.03 0.04 

POTASSIUM-40 18.63 1.67 0.45 

PROTACTINIUM-2 -0.83 0.83 1.19 

RADIUM-226 1.56 0.12 0.11 

RADIUM-228 1.20 0.13 0.11 

THORIUM-228 2.03 0.79 0.33 

THORIUM-230 2.55 0.87 0.28 

THORIUM-232 2.23 0.8 0.15 

• 
URANIUM-235 0.13 0.33 0.57 

URANIUM-238 2.27 1.53 1.46 

SLD69746 SLD69746 07/25/02 0.0 0.50 0.0 ACTINIUM-227 0.01 0.09 0.13 0.06 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.08 0.02 0.02 

POTASSIUM-40 8.38 0.71 0.24 

PROTACTINIUM-2 0.09 0.37 0.57 

RADIUM-226 1.27 0.06 0.05 

RADIUM-228 0.43 0.05 0.05 

THORIUM-228 1.81 0.75 0.34 

THORIUM-230 2.15 0.79 0.29 

THORIUM-232 0.84 0.46 0.29 

URANIUM-235 0.19 0.16 0.28 

URANIUM-238 1.75 0.44 0.38 

SLD70749 07/25/02 1.0 1.60 ACTINIUM-227 0.11 0.09 0.14 0.00 

AMERICIUM-241 -0.02 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 16.54 1.18 0.18 

PROTACTINIUM-2 -0.01 0.38 0.58 

RADIUM-226 1.07 0.06 0.05 

RADIUM-228 0.79 0.06 0.06 

THORIUM-228 0.79 0.06 0.06 

THORIUM-230 0.28 2.54 4.11 

THORIUM-232 0.79 0.06 0.06 

URANIUM-235 0.00 0.18 0.28 

URANIUM-238 0.68 0.4 0.4  MI 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5 

SLD69746 SLD70750 07/25/02 3.2 3.70 ACTINIUM-227 0.10 0.07 0.11 0.01 

AMERICIUM-241 0.01 0.02 0.03 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 14.20 0.99 0.16 

PROTACTINIUM-2 -0.05 0.3 0.45 

RADIUM-226 0.81 0.05 0.04 

RADIUM-228 0.69 0.05 0.04 

THORIUM-228 0.69 0.05 0.04 

THORIUM-230 2.08 2.14 3.27 

THORIUM-232 0.69 0.05 0.04 

URANIUM-235 -0.11 0.13 0.21 

URANIUM-238 0.79 0.35 0.31 

SLD69747 5LD69747 

, 

07/25/02 0.0 

., 

0.50 0.0 ACTINIUM-227 0.01 0.1 0.14 0.04 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.30 0.03 0.02 

POTASSIUM-40 4.58 0.52 0.2 

PROTACTINIUM-2 0.04 0.41 0.64 

RADIUM-226 1.54 0.08 0.06 

RADIUM-228 0.37 0.05 0.06 

THORIUM-228 1.05 0.57 0.36 

THORIUM-230 1.93 0.77 0.31 

THORIUM-232 0.59 0.4 0.31 

URANIUM-235 0.05 0.17 0.29 

URANIUM-238 2.94 0.55 0.4 

SLD70747 07/25/02 1.5 2.00 ACTINIUM-227 0.06 0.1 0.15 0.06 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 10.19 0.81 0.23 

PROTACTINIUM-2 -0.07 0.45 0.68 

RADIUM-226 2.30 0.1 0.06 

RADIUM-228 0.76 0.07 0.07 

THORIUM-228 0.76 0.07 0.07 

THORIUM-230 2.51 3.25 4.95 

THORIUM-232 0.76 0.07 0.07 

URANIUM-235 0.09 0.19 0.33 

URANIUM-238 2.18 0.54 0.47 

SLD70748 07/25/02 3.3 3.80 ACTINIUM-227 0.04 • 	0.07 0.1 0.01 

AMERICIUM-241 0.00 0.02 0.03 

CESIUM-137 -0.01 0.01 0.01 

POTASSIUM-40 11.87 0.86 0.12 

PROTACTINIUM-2 0.18 0.26 0.41 

RADIUM-226 0.65 0.04 0.04 

RADIUM-228 0.42 0.04 0.04 

THORIUM-228 0.42 0.04 0.04 

THORIUM-230 2.03 1.76 2.74 

THORIUM-232 0.42 0.04 0.04 

URANIUM-235 0.04 0.11 0.19 

URANIUM-238 0.73 0.28 0.28 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 
Value 5  

SLD69748 SLD69748 08/07/02 0.3 0.80 0.3 ACTINIUM-227 0.02 0.26 0.39 0.00 

AMERICIUM-241 0.00 0.09 0.13 

CESIUM-137 0.01 0.04 0.07 

POTASSIUM-40 11.37 1.46 0.55 

PROTACTINIUM-2 -0.26 1.12 1.72 

RADIUM-226 2.41 0.17 0.16 

RADIUM-228 0.74 0.17 0.19 

THORIUM-228 1.38 0.62 0.34 

THORIUM-230 1.58 0.66 0.15 

THORIUM-232 0.90 0.48 0.15 

URANIUM-235 0.14 0.44 0.77 

URANIUM-238 1.36 1.24 1.17 

SLD70754 

• 

08/07/02 1.3 1.80 ACTINIUM-227 0.06 0.14 0.21 0.02 

AMERICIUM-241 0.06 0.07 0.13 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 17.47 1.42 0.28 

PROTACTINIUM-2 0.36 0.6 0.97 

RADIUM-226 1.33 0.09 0.09 

RADIUM-228 0.92 0.09 0.09 

THORIUM-228 1.04 0.55 0.34 

THORIUM-230 1.65 0.67 0.15 

THORIUM-232 1.25 0.57 0.15 

III URANIUM-235 0.19 0.25 0.44 

URANIUM-238 0.67 0.7 1.24 

SLD70755 08/07/02 3.3 3.80 ACTINIUM-227 0.12 0.11 0.2 0.00 

AMERICIUM-241 -0.01 0.08 0.13 

CESIUM-137 0.01 0.02 0.04 

POTASSIUM-40 15.76 1.36 0.26 

PROTACTINIUM-2 0.55 0.57 0.95 

RADIUM-226 1.23 0.08 0.08 

RADIUM-228 0.92 0.09 0.09 

THORIUM-228 1.47 0.61 0.24 

THORIUM-230 1.41 0.57 0.32 

THORIUM-232 0.90 0.44 0.24 

URANIUM-235 -0.06 0.25 0.41 

URANIUM-238 1.21 0.97 1.1 

SLD69749 SLD69749 07/08/02 0.0 0.50 0.0 ACTINIUM-227 0.04 0.13 0.2 0.07 

AMERICIUM-241 -0.05 0.08 0.12 

CESIUM-137 0.07 0.04 0.04 

POTASSIUM-40 3.66 0.57 0.33 

PROTACTINIUM-2 0.15 0.61 0.98 

RADIUM-226 1.70 0.1 0.07 

RADIUM-228 0.29 0.06 0.1 

THORIUM-228 0.51 0.43 0.48 

THORIUM-230 2.26 0.87 0.31 

THORIUM-232 0.52 0.38 0.18 

URANIUM 235 -0.01 0.26 0.44 

URANIUM-238 1.47 0.81 1.09 All_ 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69749 SLD70727 07/08/02 1.4 1.90 ACTINIUM-227 0.06 0.19 0.28 0.23 

AMERICIUM-241 0.09 0.12 0.19 

CESIUM-137 0.01 0.03 0.05 

POTASSIUM-40 8.64 1 0.38 

PROTACTINIUM-2 -0.22 0.83 1.27 

RADIUM-226 3.10 0.16 0.13 

RADIUM-228 0.92 0.12 0.13 

THORIUM-228 3.28 1.44 0.51 

THORIUM-230 4.10 1.59 0.29 

THORIUM-232 1.34 0.81 0.51 

URANIUM-235 0.37 0.37 0.64 

URANIUM-238 4.47 1.43 1.63 

SLD70728 07/08/02 3.4 3.90 ACTINIUM-227 0.19 0.22 0.28 0.14 

AMERICIUM-241 0.13 0.11 0.19 

CESIUM-137 -0.01 0.02 0.04 

POTASSIUM-40 10.62 1.15 0.36 

PROTACTINIUM-2 0.46 0.61 1.23 

RADIUM-226 2.35 0.14 0.11 

RADIUM-228 0.80 0.11 0.12 

THORIUM-228 0.84 0.58 0.45 

THORIUM-230 2.88 1.1 0.38 

THORIUM-232 0.84 0.54 0.38 

URANIUM-235 0.14 0.35 0.6 

URANIUM-238 5.22 1.6 1.54 

SLD69750 

' 

SLD69750 06/24/02 0.0 0.90 0.0 ACTINIUM-227 0.47 0.26 0.43 0.27 

AMERICIUM-241 0.00 0.08 0.12 

CESIUM-137 0.14 0.05 0.05 

POTASSIUM-40 6.06 0.94 0.72 

PROTACTINIUM-2 -0.65 1.14 1.69 

RADIUM-226 2.20 0.17 0.16 

RADIUM-228 0.70 0.13 0.15 

THORIUM-228 1.52 0.74 0.42 

THORIUM-230 2.94 1.02 0.32 

THORIUM-232 1.11 0.57 0.18 

URANIUM-235 0.68 0.51 0.76 

URANIUM-238 3.02 1.3 1.12 

SLD70713 06/24/02 1.5 2.00 ACTINIUM-227 0.58 0.3 0.48 0.49 

AMERICIUM-241 0.01 0.11 0.17 

CESIUM-137 -0.03 0.05 0.07 

POTASSIUM-40 11.53 1.65 0.69 

PROTACTINIUM-2 -0.33 1.27 1.92 

RADIUM-226 5.98 0.28 018 

RADIUM 228 1.10 0.17 0.19 

THORIUM-228 1.55 0.76 0.4 

THORIUM-230 5.12 1.52 0.34 

THORIUM-232 1.04 0.57 0.19 

URANIUM-235 0.70 0.57 0.99 

URANIUM-238 14.28 2.08 1.48 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value 5  

SLD69750 SLD70714 

, 

06/24/02 3.1 3.60 ACTINIUM-227 0.49 0.3 0.7 0.62 

AMERICIUM-241 0.03 0.14 0.22 

CESIUM-137 0.05 0.06 0.09 

POTASSIUM-40 11.29 1.51 0.91 

PROTACTINIUM-2 1.49 1.76 2.88 

RADIUM-226 9.94 0.45 0.28 

RADIUM-228 1.18 0.23 0.28 

THORIUM-228 2.62 1.05 0.5 

THORIUM-230 7.62 2.04 0.41 

THORIUM-232 1.34 0.67 0.35 

URANIUM-235 -0.57 0.76 1.25 

URANIUM-238 7.44 2.1 1.88 

SLD70520 06/24/02 5.1 5.60 ACTINIUM-227 0.25 0.26 0.56 0.24 

AMERICIUM-241 -0.04 0.26 0.41 

CESIUM-137 -0.01 0.06 0.1 

POTASSIUM-40 11.17 1.76 1.1 

PROTACTINIUM-2 0.64 1.59 2.59 

RADIUM-226 5.25 0.31 0.25 

RADIUM-228 1.17 0.21 0.27 

THORIUM-228 1.80 0.75 0.28 

THORIUM-230 1.68 0.68 0.33 

THORIUM-232 0.87 0.46 0.28 

• 
URANIUM-235 0.20 0.7 1.2 

URANIUM-238 4.59 3.05 3.3 

SLD69751 SL069751 07/08/02 0.0 0.50 0.0 ACTINIUM-227 0.04 0.07 0.11 0.00 

AMERICIUM-241 0.01 0.04 0.07 

CESIUM-137 0.02 0.01 0.01 

POTASSIUM-40 2.05 0.32 0.18 

PROTACTINIUM-2 0.12 0.28 0.52 

RADIUM-226 1.09 0.06 0.04 

RADIUM-228 0.16 0.04 0.04 

THORIUM-228 0.49 0.34 0.13 

THORIUM-230 1.62 0.62 0.24 

THORIUM-232 0.29 0.24 0.13 

URANIUM-235 0.05 0.15 0.25 

URANIUM-238 0.73 0.58 0.58 

SLD70724 '07/08/02 1.5 2.00 ACTINIUM-227 0.47 0.14 0.24 0.55 

AMERICIUM-241 0.05 0.12 0.19 

CESIUM-137 -0.01 0.03 0.04 

POTASSIUM-40 7.27 0.92 0.44 

PROTACTINIUM-2 0.22 0.78 1.23 

RADIUM-226 4.06 0.18 0.11 

RADIUM-228 0.52 0.08 0.12 

THORIUM-228 0.51 0.43 0.47 

THORIUM-230 7.66 1.94 0.38 

THORIUM-232 0.64 0.42 0.17 

URANIUM-235 0.38 0.38 0.65 

URANIUM-238 9.90 1.86 1.57  

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69751 SLD70725 07/08/02 3.5 4.00 ACTINIUM-227 0.06 0.2 0.3 0.14 

AMERICIUM-241 -0.04 0.12 0.18 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 10.82 1.1 0.41 

PROTACTINIUM-2 -0.08 0.76 1.33 

RADIUM-226 4.11 0.19 0.11 

RADIUM-228 0.81 0.11 0.12 

THORIUM-228 1.85 0.78 0.31 

THORIUM-230 3.70 1.14 0.16 

THORIUM-232 1.03 0.53 0.16 

URANIUM-235 0.04 0.37 0.62 

URANIUM-238 1.98 1.19 1.59 

SLD70726 07/08/02 5.5 6.00 ACTINIUM-227 0.09 0.15 0.22 0.00 

AMERICIUM-241 0.08 0.08 0.13 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 13.32 1.21 0.28 

PROTACTINIUM-2 -0.41 0.61 0.89 

RADIUM-226 1.84 0.1 0.09 

RADIUM-228 0.88 0.09 0.09 

THORIUM-228 0.88 0.09 0.09 

THORIUM-230 1.79 6.95 10.96 

THORIUM-232 0.88 0.09 0.09 

URANIUM-235 -0.17 0.27 0.44 

URANIUM-238 1.21 1.04 1.14 

SLD69754 SLD69754 06/18/02 0.0 

, 

0.50 0.0 ACTINIUM-227 0.05 0.09 0.13 0.22 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.11 0.03 0.02 

POTASSIUM-40 4.27 0.46 0.21 

PROTACTINIUM-2 0.36 0.42 0.63 

RADIUM-226 1.60 0.08 0.05 

RADIUM-228 0.36 0.05 0.05 

THORIUM-228 0.83 0.54 0.45 

THORIUM-230 2.93 1.02 0.18 

THORIUM-232 0.58 0.4 0.18 

URANIUM-235 0.12 0.17 0.29 

URANIUM-238 2.06 0.53 0.38 

SLD70698 06/18/02 1.3 1.80 ACTINIUM-227 0.31 0.24 0.28 0.27 

AMERICIUM-241 0.05 0.06 0.09 

CESIUM-137 0.03 0.03 0.04 

POTASSIUM-40 12.47 1.12 0.42 

PROTACTINIUM-2 0.86 0.89 1.22 

RADIUM-226 5.98 0.22 0.11 

RADIUM-228 1.06 0.1 0.11 

THORIUM-228 1.41 0.73 0.4 

THORIUM-230 4.69 1.43 0.19 

THORIUM-232 1.05 0.57 0.19 

URANIUM-235 0.19 0.33 0.56 

URANIUM-238 4.06 0.88 0.8 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD69754 SLD70699 06/18/02 3.0 3.50 ACTINIUM-227 0.06 0.1 0.15 0.00 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 15.16 1.13 0.24 

PROTACTINIUM-2 0.28 0.46 0.73 

RADIUM-226 1.95 0.09 0.06 

RADIUM-228 0.53 0.06 0.05 

THORIUM-228 0.53 0.06 0.05 

THORIUM-230 -0.10 2.91 4.69 

THORIUM-232 0.53 0.06 0.05 

URANIUM-235 0.03 0.19 0.31 

URANIUM-238 1.35 0.52 0.45 

SLD69755 SLD69755 06/19/02 0.0 0.50 0.0 

• 

ACTINIUM-227 0.13 0.09 0.14 0.62 

AMERICIUM-241 0.03 0.03 0.04 

CESIUM-137 0.11 0.02 0.02 

POTASSIUM-40 8.62 0.69 0.21 

PROTACTINIUM-2 -0.06 0.39 0.58 

RADIUM-226 3.08 0.11 0.05 

RADIUM-228 0.43 0.05 0.05 

THORIUM-228 0.93 0.51 0.32 

THORIUM-230 4.89 1.29 0.14 

THORIUM-232 0.68 0.4 0.14 

IP URANIUM-235 0.31 0.17 0.29 

URANIUM-238 2.44 0.43 0.42 

SLD70703 06/19/02 1.5 2.00 ACTINIUM-227 0.14 0.11 0.18 0.21 

AMERICIUM-241 0.02 0.04 0.05 

CESIUM-137 -0.02 0.02 0.02 

POTASSIUM-40 18.64 1.34 0.23 

PROTACTINIUM-2 0.16 0.44 0.69 

RADIUM-226 1.39 0.07 0.07 

RADIUM-228 0.97 0.08 0.06 

THORIUM-228 0.97 0.08 0.06 

THORIUM-230 4.59 3.15 5.25 

THORIUM-232 0.97 0.08 0.06 

URANIUM-235 0.30 0.29 0.34 

URANIUM-238 2.64 0.51 0.49 

SLD70704 06/19/02 2.7 3.20 

• 

ACTINIUM-227 0.39 0.11 0.17 0.24 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 18.55 1.32 0.24 

PROTACTINIUM-2 0.25 0.44 0.69 

RADIUM-226 1.48 0.08 0.06 

RADIUM-228 1.03 0.08 0.06 

THORIUM-228 1.03 0.08 0.06 

THORIUM-230 5.25 4.04 4.69 

THORIUM-232 1.03 0.08 0.06 

WIANIUM-235 -0.06 0.18 0.31 

URANIUM-238 2.20 0.58 .0.47 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69756 SLD69756 07/18/02 0.0 0.50 0.0 ACTINIUM-227 -0.02 0.08 0.11 0.00 

AMERICIUM-241 0.04 0.04 0.07 

CESIUM-137 0.01 0.01 0.02 

POTASSIUM-40 2.11 0.35 0.19 

PROTACTINIUM-2 -0.17 0.33 0.49 

RADIUM-226 1.04 0.06 0.04 

RADIUM-228 0.17 0.04 0.04 

THORIUM-228 0.38 0.33 0.3 

THORIUM-230 1.59 0.67 0.16 

THORIUM-232 0.18 0.21 0.16 

URANIUM-235 0.01 0.16 0.26 

URANIUM-238 1.11 0.6 0.62 

SLD70700 07/18/02 1.0 1.50 ACTINIUM-227 0.05 0.1 0.16 0.00 

AMERICIUM-241 0.02 0.05 0.09 

CESIUM-137 0.06 0.02 0.03 

POTASSIUM-40 1.67 0.39 0.22 

PROTACTINIUM-2 0.15 0.42 0.78 

RADIUM-226 0.71 0.07 0.07 

RADIUM-228 0.25 0.05 0.07 

THORIUM-228 0.25 0.05 0.07 

THORIUM-230 1.23 4.15 6.77 

THORIUM-232 0.25 0.05 0.07 

URANIUM-235 0.23 0.12 0.3 

URANIUM-238 0.75 0.74 0.75 

SLD70701 07/18/02 3.5 4.00 ACTINIUM-227 0.17 0.1 0.24 0.16 

AMERICIUM-241 0.00 0.09 0.15 

CESIUM-137 0.02 0.02 0.04 

POTASSIUM-40 11.45 1.15 0.32 

PROTACTINIUM-2 0.11 0.72 1.13 

RADIUM-226 2.19 0.13 0.1 

RADIUM-228 0.79 0.1 0.1 

THORIUM-228 1.49 0.72 0.39 

THORIUM-230 2.74 0.97 0,39 

THORIUM-232 1.42 0.65 0.17 

URANIUM-235 -0.08 0.31 0.51 

URANIUM-238 5.17 1.82 1.26 

SLD70702 07/18/02 4.7 5.30 ACTINIUM-227 0.06 0.13 0.2 0.05 

AMERICIUM-241 0.03 0.08 0.13 

CESIUM-137 0.03 0.02 0.03 

POTASSIUM-40 8.24 0.93 0.38 

PROTACTINIUM-2 0.47 0.57 0.97 

RADIUM-226 1.46 0.1 0.08 

RADIUM-228 0.62 0.08 0.09 

THORIUM-228 1.05 0.56 0.39 

THORIUM-230 2.56 0.88 0.34 

THORIUM-232 0.80 0.45 0.16 

URANIUM-235 0.09 0.25 0.43 

URANIUM-238 1.59 1.09 1.11 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

SumSum 
Ratio  
Value 5  

SLD69765 SLD69765 06/20/02 0.0 0.50 0.0 ACTINIUM-227 0.23 0.12 0.2 0.15 

AMERICIUM-241 -0.06 0.15 0.22 

CESIUM-137 0.08 0.04 0.02 

POTASSIUM-40 4.46 0.54 0.25 

PROTACTINIUM-2 -0.09 0.53 0.76 

RADIUM-226 1.37 0.08 0.07 

RADIUM-228 0.43 0.07 0.06 

THORIUM-228 0.75 0.54 0.5 

THORIUM-230 2.55 0.98 0.41 

THORIUM-232 0.93 0.54 0.19 

URANIUM-235 0.27 0.22 0.39 

URANIUM-238 2.56 1.6 1.69 

SLD70709 06/20/02 1.5 2.00 ACTINIUM-227 0.15 0.12 0.26 0.11 

AMERICIUM-241 0.03 0.11 0.18 

CESIUM-137 0.01 0.02 0.04 

POTASSIUM-40 16.59 1.48 0.35 

PROTACTINIUM-2 0.89 0.76 1.27 

RADIUM-226 2.90 0.15 0.11 

RADIUM-228 1.16 0.12 0.11 

THORIUM-228 2.24 0.93 0.33 

THORIUM-230 2.30 0.9 0.33 

THORIUM-232 1.41 0.67 0.33 

IP URANIUM-235 0.16 0.35 0.59 

URANIUM-238 4.07 1.44 1.53 

SLD70710 06/20/02 2.8 3.30 ACTINIUM-227 0.02 0.14 0.2 0.06 

AMERICIUM-241 0.05 0.08 0.13 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 8.32 0.86 0.25 

PROTACTINIUM-2 0.15 0.54 0.86 

RADIUM-226 1.87 0.1 0.09 

RADIUM-228 0.42 0.07 0.08 

THORIUM-228 1.21 0.69 0.21 

THORIUM-230 2.72 1.05 0.37 

THORIUM-232 1.06 0.6 0.21 

URANIUM-235 0.30 0.25 0.39 

URANIUM-238 1.49 0.93 1.05 

SLD69766 SLD69766 06/17/02 0.0 0.50 0.0 ACTINIUM-227 0.17 0.12 0.18 0.23 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 0.26 0.03 0.02 

POTASSIUM-40 7.98 0.73 0.26 

PROTACTINIUM-2 0.48 0.57 0.78 

RADIUM-226 2.45 0.11 0.07 

RADIUM-228 0.82 0.08 0.07 

THORIUM-228 1.22 0.59 0.27 

THORIUM-230 2.70 0.89 0.27 

THORIUM-232 0.91 0.47 0.27 

URANIUM-235 0.51 0.32 0.39 

URANIUM-238 5.03 0.72 0.51 
All 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69766 SLD70690 06/17/02 1.3 1.80 ACTINIUM-227 0.10 0.14 0.2 0.38 

AMERICIUM-241 0.01 0.04 0.06 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 13.72 1.05 0.3 

PROTACTINIUM-2 0.48 0.59 0.91 

RADIUM-226 7.22 0.23 0.08 

RADIUM-228 1.23 0.09 0.08 

THORIUM-228 1.23 0.09 0.08 

THORIUM-230 5.31 4.72 6.05 

THORIUM-232 1.23 0.09 0.08 

URANIUM-235 0.47 0.25 0.41 

URANIUM-238 4.94 0.75 0.6 

SLD70691 06/17/02 3.1 3.60 ACTINIUM-227 0.22 0.11 0.17 0.08 

AMERICIUM-241 -0.01 0.04 0.05 

CESIUM-137 -0.01 0.02 0.02 

POTASSIUM-40 17.85 1.32 0.24 

PROTACTINIUM-2 -0.14 0.46 0.69 

RADIUM-226 1.45 0.08 0.06 

RADIUM-228 0.90 0.07 0.06 

THORIUM-228 0.90 0.07 0.06 

THORIUM-230 3.03 3.22 4.95 

THORIUM-232 0.90 0.07 0.06 

URANIUM-235 0.08 0.18 0.31 

URANIUM-238 0.93 0.68 0.5 

SLD69767 SLD69767 06/17/02 1.0 1.50 1.0 ACTINIUM-227 0.16 0.19 0.3 0.22 

AMERICIUM-241 0.02 0.08 0.12 

CESIUM-137 0.10 0.05 0.05 

POTASSIUM-40 4.06 0.75 0.53 

PROTACTINIUM-2 -0.41 0.8 1.38 

RADIUM-226 1.52 0.12 0.13 

RADIUM-228 0.33 0.09 0.13 

THORIUM-228 0.59 0.44 0.32 

THORIUM-230 1.84 0.77 0.32 

THORIUM-232 0.73 0.46 0.18 

URANIUM-235 1.02 0.37 0.61 

URANIUM-238 12.53 1.72 1.09 

SLD70692 06/17/02 1.5 1.90 ACTINIUM-227 0.12 0.11 0.2 0.20 

AMERICIUM-241 0.03 0.05 0.07 

CESIUM-137 0.08 0.03 0.03 

POTASSIUM-40 11.57 0.96 0.26 

PROTACTINIUM-2 0.08 0.55 0.84 

RADIUM-226 3.13 0.13 0.08 

RADIUM-228 0.62 0.07 0.08 

THORIUM-228 0.62 0.07 0.08 

THORIUM-230 0.17 4.06 6.54 

THORIUM-232 0.62 0.07 0.08 

URANIUM-235 0.48 0.24 0.41 

URANIUM-238 10.19 1.11 0.64 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD69767 SLD70693 06/17/02 3.2 3.80 ACTINIUM-227 0.31 0.18 0.27 0.27 

AMERICIUM-241 -0.01 0.05 0.08 

CESIUM-137 0.03 0.03 0.04 

POTASSIUM-40 14.74 1.24 0.37 

PROTACTINIUM-2 -0.01 0.72 1.1 

RADIUM-226 4.64 0.19 0.11 

RADIUM-228 1.42 0.11 0.09 

THORIUM-228 2.28 0.89 0.29 

THORIUM-230 4.87 1.37 0.16 

THORIUM-232 1.46 0.65 0.16 

URANIUM-235 0.35 0.33 0.52 

URANIUM-238 3.45 0.76 0.78 

5LD69768 SLD69768 06/13/02 0.0 0.50 0.0 ACTINIUM-227 0.28 0.07 0.13 0.00 

AMERICIUM-241 0.00 0.02 0.03 

CESIUM-137 0.03 0.02 0.01 

POTASSIUM-40 1.35 0.22 0.11 

PROTACTINIUM-2 -0.10 0.27 0.41 

RADIUM-226 0.76 0.05 0.04 

RADIUM-228 0.28 0.03 0.03 

THORIUM-228 0.59 0.38 0.35 

THORIUM-230 0.78 0.43 0.14 

THORIUM-232 0.26 0.24 0.14 

III URANIUM-235 0.20 0.16 0.22 

URANIUM-238 0.91 0.29 0.24 

SLD70687 06/13/02 1.5 2.00 ACTINIUM-227 0.24 0.11 0.17 0.01 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.06 0.02 0.02 

POTASSIUM-40 11.85 0.94 0.22 

PROTACTINIUM-2 0.80 0.45 0.65 

RADIUM-226 1.87 0.09 0.06 

RADIUM-228 0.54 0.06 0.06 

THORIUM-228 0.75 0.4 0.24 

THORIUM-230 1.30 0.54 0.24 

THORIUM-232 0.61 0.35 0.13 

URANIUM-235 0.22 0.19 0.33 

URANIUM-238 1.79 0.52 0.46 

SLD70688 06/13/02 3.0 3.50 ACTINIUM-227 0.45 0.12 0.19 0.41 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 -0.03 0.02 0.02 

POTASSIUM-40 19.27 1.37 0.22 

PROTACTINIUM-2 -0.17 0.46 0.68 

RADIUM-226 1.70 0.08 0.06 

RADIUM-228 0.97 0.07 0.07 

THORIUM-228 2.39 0.94 0.19 

THORIUM-230 8.07 2.16 0.19 

THORIUM-232 0.97 0.55 0.19 

URANIUM-236 0.09 0.18 0.31 

URANIUM-238 1.48 0.53 0.48 ah 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios  
Value

s  

SLD69768 SLD70689 06/13/02 5.1 5.60 ACTINIUM-227 0.41 0.11 0.18 0.02 

AMERICIUM-241 -0.01 0.03 0.05 

CESIUM-137 -0.02 0.01 0.02 

POTASSIUM-40 17.08 1.23 0.2 

PROTACTINIUM-2 -0.17 0.43 0.64 

RADIUM-226 1.79 0.08 0.06 

RADIUM-228 0.91 0.07 0.06 

THORIUM-228 0.61 0.37 0.26 

THORIUM-230 1.57 0.63 0.26 

THORIUM-232 1.23 0.54 0.14 

URANIUM-235 0.04 0.18 0.3 

URANIUM-238 1.51 0.47 0.46 

SLD69769 SLD69769 07/01/02 0.0 0.50 0.0 ACTINIUM-227 0.05 0.11 0.17 0.17 

AMERICIUM-241 -0.01 0.06 0.11 

CESIUM-137 0.09 0.03 0.03 

POTASSIUM-40 14.63 1.17 0.23 

PROTACTINIUM-2 0.45 0.52 0.81 

RADIUM-226 1.09 0.07 0.07 

RADIUM-228 0.88 0.08 0.08 

THORIUM-228 1.71 0.82 0.5 

THORIUM-230 2.50 0.96 0.19 

THORIUM-232 1.21 0.63 0.19 

URANIUM-235 0.13 0.2 0.35 

URANIUM-238 0.80 0.57 1.02 

SLD70717 07/01/02 1.0 1.50 ACTINIUM-227 0.00 0.15 0.22 0.02 

AMERICIUM-241 0.02 0.08 0.14 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 14.81 1.31 0.26 

PROTACTINIUM-2 0.10 0.58 0.92 

RADIUM-226 1.16 0.09 0.09 

RADIUM-228 0.90 0.1 0.09 

THORIUM-228 1.84 0.77 0.34 

THORIUM-230 1.65 0.69 0.16 

THORIUM-232 1.18 0.56 0.16 

URANIUM-235 0.14 0.25 0.44 

URANIUM-238 0.73 0.69 1.25 

SLD70718 07/01/02 3.5 4.00 ACTINIUM-227 0.16 0.13 0.21 0.00 

AMERICIUM-241 0.03 0.07 0.13 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 14.72 1.26 0.24 

PROTACTINIUM-2 0.31 0.57 0.92 

RADIUM-226 1.24 0.09 0.08 

RADIUM-228 0.91 0.09 0.08 

THORIUM-228 2.11 0.86 0.3 

THORIUM-230 1.95 0.78 0.17 

THORIUM-232 0.81 0.47 0.17 

(JRANIUM-235 0.03 0.25 0.42 

URANIUM-238 0.54 0.69 1.22 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
R P  A 
Value 5  

SLD69770 SLD69770 07/01/02 0.0 0.50 0.0 ACTINIUM-227 0.06 0.1 0.16 0.10 

AMERICIUM-241 0.06 0.06 0.1 

CESIUM-137 0.03 0.02 0.03 

POTASSIUM-40 7.74 0.76 0.21 

PROTACTINIUM-2 0.11 0.44 0.7 

RADIUM-226 1.08 0.07 0.07 

RADIUM-228 0.48 0.06 0.07 

THORIUM-228 0.79 0.54 0.48 

THORIUM-230 2.39 0.93 0.39 

THORIUM-232 0.83 0.5 0.19 

URANIUM-235 0.05 0.19 0.33 

URANIUM-238 1.29 0.73 0.82 

SLD70719 07/01/02 1.0 1.50 ACTINIUM-227 0.18 0.16 0.25 0.17 

AMERICIUM-241 0.10 0.1 0.17 

CESIUM-137 0.09 0.03 0.04 

POTASSIUM-40 11.39 1.11 0.35 

PROTACTINIUM-2 0.52 0.68 1.1 

RADIUM-226 3.08 0.15 0.1 

RADIUM-228 0.79 0.09 0.1 

THORIUM-228 1.24 0.64 0.36 

THORIUM-230 3.26 1.07 0.17 

THORIUM-232 0.62 0.41 0.17 

URANIUM-235 0.22 0.32 0.55 

URANIUM-238 5.53 1.31 1.35 

SLD70720 07/01/02 2.9 3.40 ACTINIUM-227 -0.02 0.13 0.18 0.04 

AMERICIUM-241 0.05 0.09 0.14 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 8.52 0.97 0.31 

PROTACTINIUM-2 0.14 0.57 0.92 

RADIUM-226 1.21 0.09 0.08 

RADIUM-228 0.60 0.08 0.08 

THORIUM-228 1.66 0.81 0.36 

THORIUM-230 1.70 0.78 0.36 

THORIUM-232 1.47 0.72 0.36 

URANIUM-235 0.08 0.26 0.44 

URANIUM-238 1.76 0.93 1.13 

SLD69771 SLD69771 09/10/02 0.0 0.50 0.0 ACTINIUM-227 0.03 0.12 0.18 0.05 

AMERICIUM-241 -0.01 0.07 0.11 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 11.56 1.06 0.3 

PROTACTINIUM-2 0.19 0.51 0.81 

RADIUM-226 1.34 0.08 0.06 

RADIUM-228 0.90 0.08 0.08 

THORIUM-228 1.31 0.57 0.25 

THORIUM-230 0.81 0.42 0.14 

THORIUM-232 1.21 0.53 0.14 

URANIUM-235 0.04 0.22 0.37 

_URANIUM-238 1.28 0.7 0.99 gk 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter 
, 

Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69771 SLD70780 09/10/02 1.5 2.00 ACTINIUM-227 0.11 0.13 0.2 0.09 

AMERICIUM-241 0.00 0.08 0.13 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 14.27 1.22 0.27 

PROTACTINIUM-2 0.15 0.56 0.89 

RADIUM-226 1.80 0.1 0.09 

RADIUM-228 0.93 0.1 0.08 

THORIUM-228 1.91 0.77 0.43 

THORIUM-230 2.82 0.94 0.16 

THORIUM-232 1.23 0.58 0.16 

URANIUM-235 0.09 0.27 0.46 

URANIUM-238 1.95 1.47 1.11 

SLD70781 09/10/02 3.5 4.00 ACTINIUM-227 0.14 0.13 0.23 0.01 

AMERICIUM-241 0.09 0.08 0.14 

CESIUM-137 -0.01 0.02 0.04 

POTASSIUM-40 14.73 1.3 0.31 

PROTACTINIUM-2 0.57 0.6 1.01 

RADIUM-226 1.48 0.1 0.09 

RADIUM-228 1.02 0.1 0.08 

THORIUM-228 1.60 0.64 0.34 

THORIUM-230 1.50 0.6 0.25 

THORIUM-232 1.00 0.48 0.14 

URANIUM-235 0.03 0.26 0.44 

URANIUM-238 1.60 1.28 1.18 

SLD70782 09/10/02 5.5 6.00 ACTINIUM-227 0.33 0.29 0.47 0.06 

AMERICIUM-241 -0.01 0.1 0.16 

CESIUM-137 -0.04 0.05 0.07 

POTASSIUM-40 17.49 1.99 0.69 

PROTACTINIUM-2 -0.03 1.45 2.25 

RADIUM-226 3.30 0.23 0.22 

RADIUM-228 0.82 0.18 0.22 

THORIUM-228 1.41 0.62 0.36 

THORIUM-230 2.05 0.75 0.27 

THORIUM-232 1.30 0.58 0.27 

URANIUM-235 0.13 0.52 0.89 

URANIUM-238 1.66 1.25 1.43 

SLD69773 SLD69773 06/27/02 0.0 0.50 0.0 ACTINIUM-227 0.09 0.124 0.191 0.01 

AMERICIUM-241 0.01 0.077 0.1226 

CESIUM-137 0.04 0.031 0.02408 

POTASSIUM-40 9.62 0.968 0.2364 

PROTACTINIUM-2 -0.61 0.507 0.8291 

RADIUM-226 1.15 0.084 0.07425 

RADIUM-228 0.54 0.080 0.08324 

THORIUM-228 1.31 0.67 0.44 

THORIUM-230 1.95 0.79 0.36 

THORIUM-232 0.94 0.52 0.31 

URANIUM-235 0,04 0.239 0.4044 

URANIUM-238 1.29 0.944 1.058 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 
Value 5  

SLD69773 SLD70715 06/27/02 1.5 2.00 ACTINIUM-227 0.07 0.136 0.2049 0.07 

AMERICIUM-241 -0.04 0.085 0.1308 

CESIUM-137 0.05 0.029 0.0338 

POTASSIUM-40 14.00 1.231 0.3111 

PROTACTINIUM-2 0.10 0.600 0.9393 

RADIUM-226 1.84 0.11 0.08175 

RADIUM-228 0.85 0.092 0.07847 

THORIUM-228 1.06 0.62 0.39 

THORIUM-230 2.39 0.92 0.33 

THORIUM-232 1.43 0.68 0.33 

URANIUM-235 0.08 0.272 0.4584 

URANIUM-238 1.50 1.044 1.17 

SLD70716 06/27/02 3.5 4.00 ACTINIUM-227 0.17 0.176 0.266 0.36 

AMERICIUM-241 -0.01 0.106 0.1655 

CESIUM-137 0.07 0.025 0.03256 

POTASSIUM-40 9.74 1.04 0.3496 

PROTACTINIUM-2 0.48 0.727 1.163 

RADIUM-226 3.56 0.16 0.09018 

RADIUM-228 0.75 0.098 0.09181 

THORIUM-228 1.15 0.6 0.29 

THORIUM-230 6.09 1.61 0.16 

THORIUM-232 1.51 0.66 0.16 

URANIUM-235 0.19 0.324 --07589 ----111111 

1.444 URANIUM-238 3.63 1.316 

SLD70519 06/27/02 5.5 6.00 ACTINIUM-227 0.12 0.13 0.2 0.10 

AMERICIUM-241 0.06 0.08 0.13 

CESIUM-137 0.05 0.03 0.03 

POTASSIUM-40 9.01 0.84 0.29 

PROTACTINIUM-2 0.08 0.57 0.89 

RADIUM-226 2.16 0.11 0.09 

RADIUM-228 0.58 0.08 0.07 

THORIUM-228 1.75 0.71 0.3 

THORIUM-230 2.43 0.81 0.14 

THORIUM-232 1.46 0.59 0.25 

URANIUM-235 0.12 0.25 0.42 

URANIUM-238 2.98 1.11 1.09 

SLD69774 SLD69774 07/02102 0.0 0.50 0.0 

_ 

ACTINIUM-227 0.38 0.1 0.18 0.72 

AMERICIUM-241 0.03 0.05 0.07 

CESIUM-137 0.11 0.03 0.03 

POTASSIUM-40 15.98 1.21 0.32 

PROTACTINIUM-2 -0.31 0.63 0.93 

RADIUM-226 4.11 0.16 0.08 

RADIUM-228 1.01 0.09 0.08 

THORIUM-228 1.15 0.55 0.14 

THORIUM-230 5.08 1.32 0.26 

THORIUM-232 0.83 0.44 0.14 

URANIUM-236 0.14 0.27 0.46 

URANIUM-238 5.02 0.84 0.68 gik- 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD69774 SLD70721 

' 

07/02/02 1.5 2.00 ACTINIUM-227 0.50 0.1 0.14 0.24 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.07 0.02 0.02 

POTASSIUM-40 12.72 0.98 0.23 

PROTACTINIUM-2 0.76 0.49 0.79 

RADIUM-226 3.67 0.13 0.06 

RADIUM-228 0.75 0.07 0.07 

THORIUM-228 0.75 0.07 0.07 

THORIUM-230 4.11 4.23 5.5 

THORIUM-232 0.75 0.07 0.07 

URANIUM-235 0.34 0.21 0.36 

URANIUM-238 5.81 0.77 0.55 

SLD70722 07/02/02 3.5 4.00 ACTINIUM-227 0.02 0.11 0.16 0.02 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.08 0.02 0.02 

POTASSIUM-40 14.23 1.06 0.24 

PROTACTINIUM-2 0.29 0.47 0.73 

RADIUM-226 2.25 0.1 0.06 

RADIUM-228 0.89 0.07 0.06 

THORIUM-228 0.89 0.07 0.06 

THORIUM-230 1.54 3.33 4.99 

THORIUM-232 0.89 0.07 0.06 

URANIUM-235 0.00 0.19 0.32 

URANIUM-238 2.63 0.56 0.47 

5LD70492 07/02/02 8.0 8.50 ACTINIUM-227 0.11 0.06 0.14 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 13.55 1.02 0.21 

PROTACTINIUM-2 0.12 0.45 0.7 

RADIUM-226 1.33 0.07 0.06 

RADIUM-228 0.76 0.07 0.07 

THORIUM-228 0.92 0.55 0.42 

THORIUM-230 1.93 0.77 0.17 
THORIUM-232 0.87 0.49 0.17 

URANIUM-235 0.07 0.18 0.31 

URANIUM-238 1.22 0.5 0.48 

5LD70493 07/02/02 14.0 14.50 ACTINIUM-227 0.13 0.14 0.23 0.06 

AMERICIUM-241 0.02 0.08 0.13 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 11.75 1.13 0.24 

PROTACTINIUM-2 -0.01 0.6 0.94 

RADIUM-226 1.24 0.1 0.08 

RADIUM-228 0.62 0.08 0.08 

THORIUM-228 1.42 0.68 0.37 

THORIUM-230 2.85 0.97 0.17 

THORIUM-232 0.74 0.45 0.17 

URANIUM-235_ -0.11 0.25 0.42 

URANIUM-238 0.99 1.06 1.13 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Ratio l  
Value 5  

SLD69774 SLD70494 07/02/02 19.5 20.00 ACTINIUM-227 0.41 0.3 0.49 0.01 

AMERICIUM-241 -0.06 0.09 0.13 

CESIUM-137 -0.02 0.05 0.08 

POTASSIUM-40 18.88 2.03 0.75 

PROTACTINIUM-2 -2.23 1.29 2 

RADIUM-226 1.60 0.16 0.19 

RADIUM-228 0.86 0.16 0.2 

THORIUM-228 1.38 0.67 0.41 

THORIUM-230 1.50 0.66 0.31 

THORIUM-232 0.91 0.49 0.16 

URANIUM-235 0.36 0.49 0.88 

URANIUM-238 1.72 1.25 1.25 

SLD70495 07/02102 30.0 31.00 ACTINIUM-227 0.46 0.29 0.49 0.02 

AMERICIUM-241 0.05 0.09 0.15 

CESIUM-137 0.01 0.05 0.08 

POTASSIUM-40 16.95 2 0.68 

PROTACTINIUM-2 -0.68 1.38 2.05 

RADIUM-226 1.74 0.16 0.2 

RADIUM-228 0.88 0.17 0.2 

THORIUM-228 1.17 0.61 0.46 

THORIUM-230 1.88 0.74 0.16 

THORIUM-232 1.00 0.51 0.16 

IP 
URANIUM-235 -0.35 0.48 0.79 

URANIUM-238 2.42 5.02 1.75 

SLD69775 SLD69775 09/10/02 0.0 0.50 0.0 ACTINIUM-227 0.18 0.19 0.37 0.00 

AMERICIUM-241 0.05 0.15 0.27 

CESIUM-137 -0.01 0.04 0.07 

POTASSIUM-40 10.47 1.51 0.7 

PROTACTINIUM-2 -0.05 1.19 1.89 

RADIUM-226 1.77 0.17 0.16 

RADIUM-228 0.84 0.14 0.15 

THORIUM-228 1.52 0.66 0.34 

THORIUM-230 1.59 0.66 0.15 

THORIUM-232 0.78 0.44 0.28 

URANIUM-235 0.19 0.46 0.77 

URANIUM-238 0.20 1.24 2.26 

SLD70783 09/10/02 1.5 2.00 

- 

ACTINIUM-227 0.03 0.13 0.19 0.02 

AMERICIUM-241 0.04 0.07 0.12 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 10.64 1 0.25 

PROTACTINIUM-2 -0.10 0.55 0.84 

RADIUM-226 1.30 0.09 0.08 

RADIUM-228 0.76 0.08 0.08 

THORIUM-228 1.58 0.69 0.35 

THORIUM-230 1.99 0.76 0.16 

THORIUM-232 1.11 0.54 0.16 

URANIUM-235 0.21 0.22 0.39 

URANIUM-238 0.86 0.83 1.01 
gli_ 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70159 SLD70159 06/12/02 2.8 3.30 _ ACTINIUM-227 0.43 0.14 0.23 0.03 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 20.69 1.52 0.32 

PROTACTINIUM-2 0.18 0.53 0.83 

RADIUM-226 1.53 0.09 0.07 

RADIUM-228 1.18 0.1 0.08 

THORIUM-228 1.54 0.63 0.26 

THORIUM-230 1.69 0.66 0.14 

THORIUM-232 1.07 0.5 0.14 

URANIUM-235 -0.01 0.23 0.38 

URANIUM-238 1.91 0.62 0.55 

SLD70160 06/12/02 4.9 6.00 ACTINIUM-227 0.44 0.31 0.51 0.03 

AMERICIUM-241 0.09 0.1 0.16 

CESIUM-137 -0.01 0.04 0.08 

POTASSIUM-40 16.24 1.87 0.69 

PROTACTINIUM-2 2.72 1.15 2.01 

RADIUM-226 2.58 0.19 0.1 

RADIUM-228 0.91 0.17 0.19 

THORIUM-228 1.64 0.66 0.27 

THORIUM-230 1.62 0.65 0.27 

THORIUM-232 1.11 0.52 0.14 

URANIUM-235 0.50 0.52 0.9 

URANIUM-238 2.53 1.81 1.46 

SLD70380 SLD70380 06/03/02 0.0 0.50 0.0 ACTINIUM-227 0.29 0.23 0.38 0.00 

AMERICIUM-241 -0.01 0.07 0.11 

CESIUM-137 0.40 0.08 0.06 

POTASSIUM-40 14.76 1.68 0.71 

PROTACTINIUM-2 -0.84 1.14 1.76 

RADIUM-226 1.23 0.13 0.17 

RADIUM-228 0.79 0.14 0.16 

THORIUM-228 0.43 0.33 0.28 

THORIUM-230 0.61 0.38 0.15 

THORIUM-232 0.15 0.2 0.28 

URANIUM-235 0.10 0.37 0.66 

URANIUM-238 1.24 1.08 1.08 

SLD70521 12116/02 0.5 1.00 ACTINIUM-227 0.39 0.14 0.23 0.34 

AMERICIUM-241 0.03 0.05 0.07 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 11.05 0.88 0.3 

PROTACTINIUM-2 0.52 0.62 0.95 

RADIUM-226 6.30 0.21 0.08 

RADIUM-228 1.01 0.09 0.08 

THORIUM-228 1.57 0.62 0.25 

THORIUM-230 5.65 1.4 0.14 

THORIUM-232 1.30 0.55 0.14 

URANIUM-235 -0.06 0.29 0.47 

URANIUM-238 4.59 0.78 0.65 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD70380 SLD70381 06/03/02 1.3 1.70 ACTINIUM-227 0.27 0.28 0.44 0.41 

AMERICIUM-241 0.09 0.09 0.15 

CESIUM-137 0.01 0.04 0.07 

POTASSIUM-40 15.41 1.72 0.68 

PROTACTINIUM-2 -0.67 1.15 1.95 

RADIUM-226 3.23 0.21 0.17 

RADIUM-228 1.03 0.17 0.17 

THORIUM-228 1.19 0.53 0.33 

THORIUM-230 6.78 1.61 0.13 

THORIUM-232 1.32 0.55 0.13 

URANIUM-235 0.31 0.46 0.82 

URANIUM-238 4.57 2.4 1.27 

SLD70382 06/03/02 2.9 3.40 ACTINIUM-227 0.23 0.17 0.29 0.58 

AMERICIUM-241 0.00 0.05 0.09 

CESIUM-137 -0.02 0.03 0.05 

POTASSIUM-40 14.63 1.49 0.46 

PROTACTINIUM-2 -0.19 0.76 1.34 

RADIUM-226 0.50 0.09 0.12 

RADIUM-228 0.21 0.1 0.12 

THORIUM-228 1.90 0.7 0.25 

THORIUM-230 10.24 2.23 0.14 

THORIUM-232 1.30 0.55 0.14 

• 
URANIUM-235 •0.13 0.3 0.5 

URANIUM-238 0.00 0.53 0.95 

5LD70522 12/16/02 5.5 6.00 

, 

ACTINIUM-227 0.08 0.08 0.12 0.00 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-'137 0.00 0.01 0.02 

POTASSIUM-40 15.22 1.1 0.22 

PROTACTINIUM-2 -0.14 0.36 0.53 

RADIUM-226 0.69 0.05 0.05 

RADIUM-228 0.38 0.05 0.05 

THORIUM-228 0.75 0.45 0.17 

THORIUM-230 0.89 0.5 0.37 

THORIUM-232 0.31 0.28 0.17 

URANIUM-235 0.02 0.15 0.24 

URANIUM-238 0.57 0.32 0.36 

SLD70523 12/16/02 6.0 6.50 ACTINIUM-227 0.26 0.11 0.19 0.01 

AMERICIUM-241 0.06 0.04 0.06 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 16.51 1.23 0.24 

PROTACTINIUM-2 0.24 	. 0.51 0.79 

RADIUM-226 1.59 0.09 0.07 

RADIUM-228 0.97 0.08 0.07 

THORIUM-228 1.19 0.53 0.25 

THORIUM-230 1.86 0.67 0.13 

THORIUM-232 1.17 0.51 0.13 

URANIUM-235 0.14 0.21 0.36 

URANIUM-238 1.09 0.51 0.56 alb 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
ye bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SL070380 SLD70524 12116/02 9.0 9.40 ACTINIUM-227 0.29 0.12 0.2 0.01 

AMERICIUM-241 0.07 0.04 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 17.18 1.27 0.28 

PROTACTINIUM-2 0.28 0.48 0.74 

RADIUM-226 1.71 0.08 0.07 

RADIUM-228 1.12 0.09 0.07 

THORIUM-228 1.72 0.66 0.14 

THORIUM-230 1.72 0.66 0.26 

THORIUM-232 1.02 0.48 0.14 

URANIUM-235 0.16 0.23 0.38 

URANIUM-238 0.92 0.54 0.58 

SLD70383 SLD70383 06/13/02 0.0 0.50 0.0 ACTINIUM-227 0.13 0.19 0.29 1.17 

AMERICIUM-241 0.10 0.12 0.19 

CESIUM-137 0.08 0.03 0.04 

POTASSIUM-40 8.02 0.9 0.4 

PROTACTINIUM-2 -0.01 0.86 1.31 

RADIUM-226 5.14 0.21 0.11 

RADIUM-228 0.68 0.1 0.11 

THORIUM-228 1.37 0.66 0.16 

THORIUM-230 7.28 1.82 0.3 

THORIUM-232 0.95 0.5 0.16 

URANIUM-235 0.45 0.37 0.64 

URANIUM-238 6.00 1.64 1.55 

5LD70384 06/13/02 1.5 2.00 ACTINIUM-227 0.28 0.14 0.25 0.18 

AMERICIUM-241 0.04 0.1 0.16 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 8.60 0.95 0.4 

PROTACTINIUM-2 0.07 0.67 1.05 

RADIUM-226 3.07 0.15 0.09 

RADIUM-228 0.79 0.1 0.1 

THORIUM-228 0.79 0.1 0.1 

THORIUM-230 4.42 7.47 12.63 

THORIUM-232 0.79 0.1 0.1 

URANIUM-235 -0.18 0.32 0.52 

URANIUM-238 1.78 1.24 1.33 

SLD70385 06/13/02 3.2 3.70 ACTINIUM-227 0.17 0.16 0.25 0.11 

AMERICIUM-241 0.03 0.1 0.16 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 10.01 0.97 0.34 

PROTACTINIUM-2 0.00 0.74 1.13 

RADIUM-226 3.90 0.17 0.1 

RADIUM-228 1.02 0.11 0.1 

THORIUM-228 1.02 0.11 0.1 

THORIUM-230 2.03 7.65 12.72 

THORIUM-232 1.02 0.11 0.1 

URANIUM-235 0.08 0.33 0.55 

URANIUM-238 3.02 1.29 1.37 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value 5  

SLD70383 SL070386 06/13/02 4.4 4.90 ACTINIUM-227 0.09 0.12 0.18 0.26 

AMERICIUM-241 0.06 0.07 0.12 

CESIUM-137 -0.02 0.02 0.02 

POTASSIUM-40 9.15 0.86 0.19 

PROTACTINIUM-2 -0.10 0.51 0.77 

RADIUM-226 1.85 0.1 0.07 

RADIUM-228 0.51 0.06 0.07 

THORIUM-228 0.51 0.06 0.07 

THORIUM-230 5.79 6.87 8.72 

THORIUM-232 0.51 0.06 0.07 

URANIUM-235 -0.01 0.23 0.38 

URANIUM-238 1.65 0.83 0.96 

SLD70496 06/13/02 6.3 6.80 ACTINIUM-227 -0.03 0.22 0.32 0.09 

AMERICIUM-241 0.01 0.06 0.1 

CESIUM-137 0.00 0.03 0.06 

POTASSIUM-40 8.19 1.16 0.53 

PROTACTINIUM-2 -0.44 1.01 1.51 _ 

RADIUM-226 0.92 0.12 0.14 

RADIUM-228 0.18 0.11 0.22 

THORIUM-228 0.38 0.35 0.36 

THORIUM-230 0.97 0.51 0.16 

THORIUM-232 0.18 0.21 0.16 

URANIUM-235 -0.13 0.35 0.6 

URANIUM-238 6.05 4.17 1.14 

SLD70387 06/13/02 10.1 10.60 ACTINIUM-227 0.09 0.12 0.18 0.00 

AMERICIUM-241 0.03 0.07 0.12 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 15.67 1.25 0.21 

PROTACTINIUM-2 0.32 0.46 0.83 

RADIUM-226 1.41 0.08 0.07 

RADIUM-228 0.90 0.08 0.08 

THORIUM-228 0.90 0.08 0.08 

THORIUM-230 -2.16 5.29 9.04 

THORIUM-232 0.90 0.08 0.08 

URANIUM-235 -0.28 0.23 0.37 

URANIUM-238 1.36 0.9 1.02 

SLD70497 06/13/02 10.6 11.10 ACTINIUM-227 0.12 0.18 0.29 0.09 

AMERICIUM-241 -0.02 0.11 0.2 

CESIUM-137 -0.03 0.03 0.04 

POTASSIUM-40 14.38 1.46 0.51 

PROTACTINIUM-2 -0.39 0.86 1.28 

RADIUM-226 1.80 0.13 0.12 

RADIUM-228 0.73 0.13 0.13 

THORIUM-228 1.54 0.68 0.4 

THORIUM-230 2.26 0.79 0.27 

THORIUM-232 0.86 0.45 0.15 

URANIUM 235 0.07 0.33 0.56 

URANIUM-238 4.89 3.98 1.79 All■ 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5 

SLD70389 SLD70389 06/20/02 0.0 0.50 0.0 ACTINIUM-227 0.07 0.12 0.18 0.28 

AMERICIUM-241 0.08 0.08 0.13 

CESIUM-137 0.12 0.03 0.02 

POTASSIUM-40 5.01 0.64 0.21 

PROTACTINIUM-2 -0.17 0.51 0.87 

RADIUM-226 1.68 0.1 0.07 

RADIUM-228 0.38 0.07 0.08 

THORIUM-228 0.30 0.31 0.49 

THORIUM-230 3.05 0.99 0.28 

THORIUM-232 0.18 0.23 0.37 

URANIUM-235 0.14 0.23 0.4 

URANIUM-238 3.68 1.04 0.99 

SLD70390 06/20/02 1.5 2.00 ACTINIUM-227 0.09 0.3 0.35 0.04 

AMERICIUM-241 0.11 0.15 0.25 

CESIUM-137 -0.02 0.03 0.06 

POTASSIUM-40 8.17 1.24 0.63 

PROTACTINIUM-2 -0.38 0.94 1.63 

RADIUM-226 2.06 0.17 0.15 

RADIUM-228 0.82 0.15 0.15 

THORIUM-228 0.85 0.48 0.41 

THORIUM-230 1.60 0.67 0.34 

THORIUM-232 1.29 0.58 0.15 

URANIUM-235 0.58 0.4 0.73 

URANIUM-238 2.44 1.74 1.89 

5LD70391 06/20/02 3.3 3.70 ACTINIUM-227 0.16 0.12 0.19 0.00 

AMERICIUM-241 0.01 0.07 0.11 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 10.49 0.97 0.24 

PROTACTINIUM-2 -0.04 0.47 0.74 

RADIUM-226 1.30 0.08 0.07 

RADIUM-228 	_ 0.57 0.07 0.07 

THORIUM-228 0.97 0.53 0.37 

THORIUM-230 1.73 0.73 0.17 

THORIUM-232 0.92 0.51 0.17 

URANIUM-235 0.31 0.37 0.38 

URANIUM-238 1.03 0.76 0.92 

SLD70392 06/20/02 5.3 5.70 ACTINIUM-227 0.04 0.1 0.15 0.00 

AMERICIUM-241 0.06 0.06 0.1 

CESIUM-137 0.01 0.01 0.03 

POTASSIUM-40 6.73 0.73 0.24 

PROTACTINIUM-2 0.37 0.44 0.73 

RADIUM-226 1.15 0.07 0.06 

RADIUM-228 0.37 0.06 0.06 

THORIUM-228 0.69 0.42 0.15 

THORIUM-230 1.82 0.72 0.15 

THORIUM-232 0.50 0.35 0.29 

URANIUM-235 -0.08 0.19 0.31 

URANIUM-238 0.79 0.67 0.86 

Printed 21-May.03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value 5  

SLD70393 SLD70393 06/25/02 0.0 0.50 0.0 ACTINIUM-227 0.57 0.156 0.2118 1.92 

AMERICIUM-241 -0.03 0.113 0.1747 

CESIUM-137 0.12 0.033 0.03783 

POTASSIUM-40 10.09 1.014 0.3594 

PROTACTINIUM-2 1.45 0.708 1.239 

RADIUM-226 2.06 0.119 0.08865 

RADIUM-228 0.81 0.101 0.09428 

THORIUM-228 1.39 0.7 0.38 

THORIUM-230 10.23 2.46 0.18 

THORIUM-232 1.38 0.65 0.18 

URANIUM-235 0.36 0.330 0.5723 

URANIUM-238 9.68 1.766 1.489 

SLD70394 06/25/02 1.5 2.00 ACTINIUM-227 0.09 0.139 0.2135 0.49 

AMERICIUM-241 -0.01 0.099 0.1542 

CESIUM-137 -0.02 0.019 0.03255 

POTASSIUM-40 13.79 1.269 0.309 -1 
PROTACTINIUM-2 0.54 0.758 0.9774 

RADIUM-226 1.38 0.099 0.08799 

RADIUM-228 0.76 0.100 0.09809 

THORIUM-228 0.76 0.100 0.09809 

THORIUM-230 8.71 7.517 12.3 

THORIUM-232 0.76 0.100 0.09809 

URANIUM-235 0.30 0.285 0.4992 

URANIUM-238 3.25 1.513 1.328 

SLD70395 06/25/02 3.5 4.00 ACTINIUM-227 0.02 0.115 0.1736 0.18 

AMERICIUM-241 0.08 0.083 0.138 

CESIUM-137 0.00 0.015 0.02793 

POTASSIUM-40 7.67 0.877 0.2812 

PROTACTINIUM-2 -0.06 0.520 0.8112 

RADIUM-226 0.79 0.071 0.0741 

RADIUM-228 0.29 0.076 0.07932 

THORIUM-228 0.29 0.076 0.07932 

THORIUM-230 3.20 6.36 10.26 

THORIUM-232 0.29 0.076 0.07932 

URANIUM-235 0.33 0.248 0.4461 

URANIUM-238 6.02 1.254 1.13 

SLD70396 06/25/02 5.5 6.00 ACTINIUM-227 -0.01 0.105 0.152 0.03 

AMERICIUM-241 0.04 0.068 0.1093 

CESIUM-137 0.00 0.014 0.02633 

POTASSIUM-40 12.22 1.047 0.2328 

PROTACTINIUM-2 -0.07 0.448 0.6893 

RADIUM-226 0.76 0.062 0.066 

RADIUM-228 0.45 0.068 0.07118 

THORIUM-228 0.45 0.068 0.07118 

THORIUM-230 -0.75 5.215 8.102 

THORIUM-232 0.45 0.068 0.07118 

URANIUM-235 0.13 0.204 0.3517 

URANIUM-238 2.72 0.98 0.9032 1111. 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70393 SLD70498 06/24/02 6.2 6.70 ACTINIUM-227 0.03 0.09 0.14 0.01 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 0.01 0.01 0.02 

POTASSIUM-40 15.64 1.11 0.2 

PROTACTINIUM-2 -0.07 0.42 0.64 

RADIUM-226 1.20 0.07 0.06 

RADIUM-228 0.90 0.07 0.06 

THORIUM-228 0.90 0.07 0.06 

THORIUM-230 1.02 3.1 4.66 

THORIUM-232 0.90 0.07 0.06 

URANIUM-235 0.13 0.17 0.3 

URANIUM-238 1.87 0.57 0.45 

SLD70499 06/25/02 14.5 15.00 ACTINIUM-227 0.21 0.18 0.3 0.04 

AMERICIUM-241 0.06 0.12 0.19 

CESIUM-137 0.01 0.03 0.05 

POTASSIUM-40 15.52 1.52 0.43 

PROTACTINIUM-2 0.63 0.76 1.27 

RADIUM-226 1.42 0.12 0.13 

RADIUM-228 0.93 0.13 0.13 

THORIUM-228 0.97 0.47 0.23 

THORIUM-230 1.34 0.54 0.13 

THORIUM-232 1.29 0.53 0.13 

URANIUM-235 -0.12 0.33 0.55 

URANIUM-238 2.03 1.56 1.61 

SLD70397 SLD70397 06/18/02 1.0 1.50 1.0 ACTINIUM-227 0.02 0.19 0.29 0.00 

AMERICIUM-241 -0.03 0.12 0.18 

CESIUM-137 0.05 0.04 0.05 

POTASSIUM-40 6.19 1.18 0.71 

PROTACTINIUM-2 -0.54 0.81 1.38 

RADIUM-226 0.94 0.11 0.14 

RADIUM-228 0.37 0.1 0.17 

THORIUM-228 0.37 0.1 0.17 

THORIUM-230 -2.99 9.01 14.08 

THORIUM-232 0.37 0.1 0.17 

URANIUM-235 -0.15 0.37 0.61 

URANIUM-238 1.53 1.41 1.59 

SLD70398 06/18/02 1.5 2.00 ACTINIUM-227 0.04 0.12 0.17 0.06 

AMERICIUM-241 0.02 0.08 0.13 

CESIUM-137 0.03 0.02 0.02 

POTASSIUM-40 7.30 0.78 0.25 

PROTACTINIUM-2 -0.09 0.52 0.8 

RADIUM-226 2.05 0.1 0.08 

RADIUM-228 0.51 0.u8 U.0 / 

THORIUM-228 0.51 0.08 0.07 

THORIUM-230 -3.11 6.29 9.58 

THORIUM-232 0.51 0.08 0.07 

URANIUM-235 0.26 0.26 0.44 

URANIUM-238 4.64 1.14 1.1 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD70397 SLD70399 06/18/02 3.3 3.80 ACTINIUM-227 -0.02 0.32 0.46 0.18 

AMERICIUM-241 0.01 0.18 0.31 

CESIUM-137 0.00 0.04 0.07 

POTASSIUM-40 11.63 1.67 0.88 

PROTACTINIUM-2 -0.77 1.25 2.13 

RADIUM-226 4.33 0.25 0.22 

RADIUM-228 1.16 0.16 0.19 

THORIUM-228 2.11 0.89 0.32 

THORIUM-230 4.10 1.28 0.32 

THORIUM-232 1.33 0.64 0.18 

URANIUM-235 0.24 0.53 0.92 

URANIUM-238 1.91 1.63 2.98 

SLD70400 06/18/02 5.1 5.60 ACTINIUM-227 0.07 0.07 0.15 0.00 

AMERICIUM-241 0.03 0.06 0.1 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 7.36 0.77 0.22 

PROTACTINIUM-2 0.40 0.53 0.76 

RADIUM-226 1.23 0.08 0.07 

RADIUM-228 0.43 0.06 0.07 

THORIUM-228 0.43 0.06 0.07 

THORIUM-230 0.01 4.65 7.74 

THORIUM-232 0.43 0.06 0.07 

• 
URANIUM-235 -0.08 0.2 0.32 

URANIUM-238 0.81 0.67 0.83 

SLD70500 06/18/02 7.4 7.90 ACTINIUM-227 0.09 0.09 0.15 0.00 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 12.85 0.95 0.24 

PROTACTINIUM-2 -0.28 0.42 0.61 

RADIUM-226 1.42 0.07 0.06 

RADIUM-228 0.66 0.07 0.06 

THORIUM-228 0.66 0.07 0.06 

THORIUM-230 -0.17 2.72 4.39 

THORIUM-232 0.66 0.07 0.06 

URANIUM-235 0.04 0.18 0.3 

URANIUM-238 1.05 0.52 0.43 

SLD70401 SLD70401 07/17/02 0.0 0.50 0.0 ACTINIUM-227 0.11 0.1 0.15 0.06 

AMERICIUM-241 0.04 0.03 0.05 

CESIUM-137 0.21 0.03 0.02 

POTASSIUM-40 9.03 0.76 0.21 

PROTACTINIUM-2 -0.17 0.42 0.62 

RADIUM-226 1.79 0.08 0.06 

RADIUM-228 0.56 0.05 0.06 

THORIUM-228 0.56 0.05 0.06 

THORIUM-230 -1.73 2.8 4.42 

THORIUM-232 0.56 0.05 0.06 

UHANIUM-235 0.29 0.16 0.3 

URANIUM-238 4.20 0.61 0.46 /Ilk 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

1 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70401 

• 

SLD70402 07/17/02 1.5 2.00 ACTINIUM-227 0.06 0.1 0.15 0.02 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 15.94 1.15 0.2 

PROTACTINIUM-2 0.09 0.42 0.64 

RADIUM-226 1.63 0.08 0.06 

RADIUM-228 0.87 0.07 0.06 

THORIUM-228 0.87 0.07 0.06 

THORIUM-230 1.16 2.82 4.58 

THORIUM-232 0.87 0.07 0.06 

URANIUM-235 0.15 0.18 0.3 

URANIUM-238 2.51 0.54 0.44 

SLD70403 07/17/02 3.1 3.60 ACTINIUM-227 0.15 0.09 0.14 0.00 

AMERICIUM-241 0.02 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 16.01 1.12 0.21 

PROTACTINIUM-2 -0.03 0.36 0.54 

RADIUM-226 1.38 0.07 0.05 

RADIUM-228 0.79 0.06 0.05 

THORIUM-228 0.79 0.06 0.05 

THORIUM-230 0.69 2.49 4.03 

THORIUM-232 0.79 0.06 0.05 

URANIUM-235 0.10 0.17 0.27 

URANIUM-238 1.41 0.42 0.4 

SLD71639 07/17/02 4.5 5.00 

. 

ACTINIUM-227 0.04 8.08 0.09 0.00 

AMERICIUM-241 0.01 0.02 0.03 

CESIUM-137 0.00 0.01 0.01 

POTASSIUM-40 8.14 0.62 0.13 

PROTACTINIUM-2 -0.09 0.25 0.38 

RADIUM-226 0.92 0.05 0.03 

RADIUM-228 0.39 0.04 0.04 

THORIUM-228 0.39 0.04 0.04 

THORIUM-230 0.88 1.73 2.83 

THORIUM-232 0.39 0.04 0.04 

URANIUM-235 0.01 0.11 0.19 

URANIUM-238 0.71 0.28 0.27 

SLD70405 SLD70405 07/29/02 0.0 

, 

0.50 0.0 ACTINIUM-227 0.21 0.19 0.29 0.97 

AMERICIUM-241 0.12 0.11 0.18 

CESIUM-137 0.07 0.03 0.05 

POTASSIUM-40 10.73 1.08 0.41 

PROTACTINIUM-2 0.10 0.81 1.25 

RADIUM-226 3.78 0.17 0.1 

RADIUM 228 0.75 0.1 0.1 

THORIUM-228 1.56 0.74 0.39 

THORIUM-230 6.28 1.7 0.18 

THORIUM-232 1.05 0.55 0.18 

URANIUM-235 0.40 0.35 0.57 

URANIUM-238 5.06 1.53 1.56 

Printed 21-May-0.3 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Re 
Value 5  

SLD70405 SLD70406 07/29/02 1.5 2.00 ACTINIUM-227 1.52 0.2 0.32 1.66 

AMERICIUM-241 0.07 0.16 0.25 

CESIUM-137 0.02 0.03 0.05 

POTASSIUM-40 9.59 1.08 0.53 

PROTACTINIUM-2 2.49 1.5 1.82 

RADIUM-226 13.89 0.45 0.13 

RADIUM-228 0.67 0.1 0.14 . 

THORIUM-228 1.45 0.62 0.25 

THORIUM-230 24.67 4.6 0.26 

THORIUM-232 1.05 0.5 0.25 

URANIUM-235 0.98 0.45 0.83 

URANIUM-238 8.00 1.65 2.1 

SLD70407 07/29/02 3.5 4.00 ACTINIUM-227 0.17 0.1 0.21 0.03 

AMERICIUM-241 0.05 0.08 0.13 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 12.91 1.12 0.28 

PROTACTINIUM-2 0.04 0.53 0.83 

RADIUM-226 1.59 0.1 0.08 

RADIUM-228 0.82 0.09 0.08 

THORIUM-228 0.82 0.09 0.08 

THORIUM-230 -0.05 6.33 10.47 

THORIUM-232 0.82 0.09 0.08 

• 
URANIUM-235 0.26 0.26 0.43 

URANIUM-238 3.04 1.04 1.13 

SLD70408 07/29/02 4.0 4.50 ACTINIUM-227 0.19 0.14 0.22 0.05 

AMERICIUM-241 0.02 0.09 0.14 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 11.41 1.02 0.31 

PROTACTINIUM-2 -0.06 0.57 0.88 

RADIUM-226 2.13 0.11 0.08 

RADIUM-228 0.71 0.08 0.08 

THORIUM-228 0.71 0.08 0.08 

THORIUM-230 -5.48 6.95 10.45 

THORIUM-232 0.71 0.08 0.08 

URANIUM-235 0.31 0.23 0.42 

URANIUM-238 3.70 1.1 1.12 

SLD70409 SLD70409 07/31/02 0.0 0.50 0.0 ACTINIUM-227 13.09 0.69 0.95 25.56 

AMERICIUM-241 -0.21 0.73 1.04 

CESIUM-137 0.09 0.08 0.11 

POTASSIUM-40 10.10 1.49 1.38 

PROTACTINIUM-2 12.52 2.58 4.29 

RADIUM-226 127.44 3.56 0.32 

RADIUM-228 0.49 0.18 0.33 

THORIUM-228 0.49 0.18 0.33 

THORIUM-230 39.05 45.3 71.03 

THORIUM-232 0.49 0.18 0.33 

URANIUM-235 2.22 1.26 2.28 

URANIUM-238 33.24 6.83 8.33 Al 11- 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70409 SLD70410 07/31/02 1.5 2.00 ACTINIUM-227 1.42 0.14 0.23 2.63 

AMERICIUM-241 -0.05 0.19 0.27 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 10.93 0.87 0.35 

PROTACTINIUM-2 1.75 0.82 1.05 

RADIUM-226 12.48 0.39 0.09 

RADIUM-228 0.82 0.07 0.09 

THORIUM-228 0.61 0.39 0.33 

THORIUM-230 39.64 6.87 0.13 

THORIUM-232 0.88 0.44 0.13 

URANIUM-235 0.31 0.37 0.6 

URANIUM-238 7.24 1.72 2.11 

SLD70411 07/31/02 3.5 4.00 ACTINIUM-227 0.10 0.1 0.15 0.03 

AMERICIUM-241 -0.01 0.1 0.15 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 3.79 0.51 0.24 

PROTACTINIUM-2 0.47 0.52 0.7 

RADIUM-226 1.51 0.08 0.06 

RADIUM-228 0.29 0.05 0.06 

THORIUM-228 0.29 0.05 0.06 

THORIUM-230 -3.74 5.56 9.63 

THORIUM-232 0.29 0.05 0.06 

URANIUM-235 -0.12 0.21 0.35 

URANIUM-238 2.80 1.07 1.21 

5LD70412 08/01/02 4.6 5.10 

• 

ACTINIUM-227 0.04 0.11 0.16 0.23 

AMERICIUM-241 0.05 0.11 0.17 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 9.97 0.88 0.21 

PROTACTINIUM-2 0.39 0.42 0.73 

RADIUM-226 1.27 0.08 0.06 

RADIUM-228 0.51 0.07 0.07 

THORIUM-228 0.51 0.07 0.07 

THORIUM-230 4.96 7.18 11.73 

THORIUM-232 0.51 0.07 0.07 

URANIUM-235 0.27 0.19 0.35 

URANIUM-238 2.49 1.37 1.31 

SLD70525 01/20/03 13.0 13.50 ACTINIUM-227 0.18 0.12 0.19 0.00 

AMERICIUM-241 0.05 0.04 0.06 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 15.33 1.24 0.27 

PROTACTINIUM-2 0.40 0.54 0.86 

RADIUM-226 1.15 0.08 0.07 

RADIUM-228 0.83 0.08 0.08 

THORIUM-228 0.83 0.08 0.08 

THORIUM-230 -2.51 3.77 5.68 

THORIUM-232 0.83 0.08 0.08 

URANIUM-235 0.08 0.23 0.39 

URANIUM-238 1.24 0.59 0.59 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 
" 

Sum 
Rath! 

 

Value 5  

SLD70409 SLD70526 01/20/03 22.0 22.50 ACTINIUM-227 0.20 0.12 0.2 0.00 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 17.48 1.31 0.28 

PROTACTINIUM-2 0.95 0.54 0.9 

RADIUM-226 1.41 0.08 0.08 

RADIUM-228 0.85 0.08 0.08 

THORIUM-228 0.85 0.08 0.08 

THORIUM-230 1.05 3.62 5.99 

THORIUM-232 0.85 0.08 0.08 

URANIUM-235 0.45 0.31 0.39 

URANIUM-238 1.08 0.55 0.59 

SLD70413 SLD70413 08/06/02 0.3 0.80 0.3 ACTINIUM-227 0.16 0.18 0.28 0.00 

AMERICIUM-241 0.03 0.05 0.09 

CESIUM-137 0.00 0.03 0.05 

POTASSIUM-40 11.91 1.25 0.46 

PROTACTINIUM-2 0.47 0.83 1.36 

RADIUM-226 1.25 0.11 0.12 

RADIUM-228 0.39 0.1 0.14 

THORIUM-228 0.46 0.35 0.16 

THORIUM-230 1.64 0.69 0.3 

THORIUM-232 0.89 0.48 0.16 

Ili URANIUM-235 -0.02 0.31 0.54 

URANIUM-238 0.66 0.59 1.05 

5LD70414 08/06/02 0.9 1.40 ACTINIUM-227 0.07 0.1 0.15 0.04 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 11.43 0.92 0.24 

PROTACTINIUM-2 0.16 0.41 0.64 

RADIUM-226 1.21 0.07 0.06 

RADIUM-228 0.58 0.06 0.05 

THORIUM-228 0.58 0.06 0.05 

THORIUM-230 2.53 2.58 4.31 

THORIUM-232 0.58 0.06 0.05 

URANIUM-235 0.06 0.17 0.29 

URANIUM-238 1.21 0.46 0.41 

SLD70415 08/06/02 3.6 4.10 ACTINIUM-227 0.19 0.11 0.17 0.01 

AMERICIUM-241 0.00 0.04 0.05 

CESIUM-137 -0.01 0.02 0.02 

POTASSIUM-40 19.12 1.39 0.24 

PROTACTINIUM-2 0.39 0.46 0.74 

RADIUM-226 1.51 0.08 0.07 

RADIUM-228 1.13 0.08 0.07 

THORIUM-228 1.13 0.08 0.07 

THORIUM-230 0.81 3.19 5.18 

THORIUM-232 1.13 0.08 0.07 

URANIUM-235 0.02 0.2 0.33 

URANIUM-238 0.90 0.44 0.51 ak 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70413 SLD70416 08/06/02 5.8 6.30 

• 

ACTINIUM-227 0.19 0.28 0.45 0.01 

AMERICIUM-241 -0.01 0.09 0.15 

CESIUM-137 -0.04 0.04 0.07 

POTASSIUM-40 18.65 2 0.74 

PROTACTINIUM-2 -0.06 1.32 2.05 

RADIUM-226 1.67 0.17 0.2 

RADIUM-228 1.14 0.18 0.2 

THORIUM-228 1.14 0.18 0.2 

THORIUM-230 1.33 8.18 13.57 

THORIUM-232 1.14 0.18 0.2 

URANIUM-235 0.57 0.51 0.93 

URANIUM-238 1.10 0.96 1.72 

SLD70417 SLD70417 08/06/02 1.0 1.50 1.0 ACTINIUM-227 0.04 0.07 0.11 0.00 

AMERICIUM-241 0.00 0.02 0.03 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 5.70 0.53 0.16 

PROTACTINIUM-2 -0.02 0.32 0.49 

RADIUM-226 0.91 0.05 0.05 

RADIUM-228 0.20 0.04 0.04 

THORIUM-228 0.20 0.04 0.04 

THORIUM-230 -0.09 1.98 3.22 

THORIUM-232 0.20 0.04 0.04 

URANIUM-235 0.08 0.12 0.21 

URANIUM-238 0.70 0.31 0.31 

SLD70418 08/06/02 2.0 2.50 ACTINIUM-227 0.30 0.32 0.5 0.12 

AMERICIUM-241 0.10 0.1 0.17 

CESIUM-137 0.00 0.05 0.08 

POTASSIUM-40 10.83 1.62 0.76 

PROTACTINIUM-2 -0.58 1.51 2.26 

RADIUM-226 3.71 0.25 0.23 

RADIUM-228 0.76 0.21 0.23 

THORIUM-228 0.76 0.21 0.23 

THORIUM-230 -1.45 8.84 14.35 

THORIUM-232 0.76 0.21 0.23 

URANIUM-235 0.61 0.56 1 

URANIUM-238 4.19 1.55 1.55 

5LD70419 08/06/02 3.8 4.30 ACTINIUM-227 0.12 0.12 0.19 0.01 

AMERICIUM-241 -0.01 0.04 0.05 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 7.04 0.71 0.31 

PROTACTINIUM-2 -0.08 0.51 0.78 

RADIUM-226 2.49 0.12 0.07 

RADIUM-228 0.54 0.07 0.07 

THORIUM-228 0.54 0.07 0.07 

THORIUM-230 0.81 3.3 5.41 

THORIUM-232 0.54 0.07 0.07 

URANIUM-235 0.03 0.22 0.38 

URANIUM-238 1.75 0.61 0.51 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sums 
Ratios 
Value 5  

SLD70417 SLD70420 08/06/02 5.5 6.00 ACTINIUM-227 0.28 0.29 0.48 0.01 

AMERICIUM-241 0.04 0.09 0.16 

CESIUM-137 -0.03 0.05 0.08 

POTASSIUM-40 8.65 1.55 0.85 

PROTACTINIUM-2 0.16 1.45 2.6 

RADIUM-226 2.20 0.21 0.22 

RADIUM-228 0.70 0.17 0.24 

THORIUM-228 0.70 0.17 0.24 

THORIUM-230 2.05 8.59 14.44 

THORIUM-232 0.70 0.17 0.24 

URANIUM-235 0.13 0.58 1.02 

URANIUM-238 1.46 1.09 1.99 

SLD70421 5LD70421 08/08/02 0.0 0.50 0.0 ACTINIUM-227 0.03 0.08 0.12 0.03 

AMERICIUM-241 -0.02 0.03 0.04 

CESIUM-137 0.11 0.02 0.02 

POTASSIUM-40 4.83 0.45 0.15 

PROTACTINIUM-2 0.02 0.32 0.49 

RADIUM-226 1.72 0.07 0.04 

RADIUM-228 0.26 0.04 0.05 

THORIUM-228 0.26 0.04 0.05 

THORIUM-230 1.69 2.36 3.6 

THORIUM-232 0.26 0.04 0.05 

1111 URANIUM-235 0.08 0.15 0.25 

URANIUM-238 2.66 0.45 0.36 

SLD70422 08/08/02 1.5 2.00 ACTINIUM-227 0.12 0.13 0.2 0.06 

AMERICIUM-241 0.03 0.04 0.06 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 12.51 1.02 0.28 

PROTACTINIUM-2 0.49 0.55 0.87 

RADIUM-226 3.10 0.13 0.07 

RADIUM-228 1.30 0.09 0.07 

THORIUM-228 1.30 0.09 0.07 

THORIUM-230 1.76 3.61 5.88 

THORIUM-232 1.30 0.09 0.07 

URANIUM-235 0.13 0.23 0.4 

URANIUM-238 2.21 0.57 0.58 

SLD70423 08/08/02 3.3 3.80 ACTINIUM-227 0.13 0.1 0.15 0.05 

AMERICIUM-241 0.04 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 16.40 1.2 0.23 

PROTACTINIUM-2 0.00 0.41 0.63 

RADIUM-226 1.44 0.07 0.06 

RADIUM-228 0.84 0.07 0.06 

THORIUM-228 0.84 0.07 0.06 

THORIUM-230 2.69 3.03 4.64 

THORIUM-232 0.84 0.07 0.06 

URANIUM-235 0.23 0.21 0.3 

URANIUM-238 1.45 0.38 0.4 A& 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70421 SLD70424 08/08/02 5.0 5.50 ACTINIUM-227 0.13 0.11 0.17 0.00 

AMERICIUM-241 0.03 0.04 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 17.64 1.32 0.27 

PROTACTINIUM-2 0.41 0.48 0.78 

RADIUM-226 1.50 0.08 0.07 

RADIUM-228 0.93 0.08 0.07 

THORIUM-228 0.93 0.08 0.07 

THORIUM-230 0.86 3.25 5.3 

THORIUM-232 0.93 0.08 0.07 

URANIUM-235 0.00 0.2 0.34 

URANIUM-238 1.58 0.56 0.52 

SLD70425 SLD70425 08/12/02 0.2 0.70 0.2 ACTINIUM-227 0.03 0.07 0.11 0.00 

AMERICIUM-241 -0.01 0.02 0.03 

CESIUM-137 0.03 0.02 0.02 

POTASSIUM-40 9.53 0.77 0.17 

PROTACTINIUM-2 0.04 0.32 0.5 

RADIUM-226 0.89 0.05 0.05 

RADIUM-228 0.23 0.04 0.05 

THORIUM-228 0.23 0.04 0.05 

THORIUM-230 -1.54 2.05 3.22 

THORIUM-232 0.23 0.04 0.05 

URANIUM-235 -0.01 0.13 0.22 

URANIUM-238 0.18 0.22 0.38 

SLD70426 08/12/02 1.0 1.50 

" 

ACTINIUM-227 0.17 0.1 0.16 0.00 

AMERICIUM-241 -0.02 0.03 0.05 

CESIUM-137 0.01 0.01 0.02 

POTASSIUM-40 17.16 1.24 0.24 

PROTACTINIUM-2 0.04 0.41 0.63 

RADIUM-226 1.32 0.07 0.06 

RADIUM-228 0.85 0.07 0.06 

THORIUM-228 0.85 0.07 0.06 

THORIUM-230 0.96 2.78 4.52 

THORIUM-232 0.85 0.07 0.06 

URANIUM-235 0.15 0.19 0.29 

URANIUM-238 1.15 0.44 0.44 

5LD70427 08/12/02 3.2 3.70 ACTINIUM-227 0.21 0.1 0.15 0.00 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 17.72 1.25 0.18 

PROTACTINIUM-2 0.03 0.39 0.6 

RADIUM-226 1.30 0.07 0.06 

RADIUM-228 0.88 0.06 0.05 

THORIUM-228 0.88 0.06 0.05 

THORIUM-230 0.29 2.64 4.27 

THORIUM-232 0.88 0.06 0.05 

URANIUM-235 0.01 0.17 0.28 

URANIUM-238 1.10 0.46 0.42 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value s  

SLD70425 SLD70428 08/12/02 5.5 6.00 

' 

ACTINIUM-227 0.28 0.11 0.18 0.02 

AMERICIUM-241 -0.01 0.04 0.05 

CESIUM-137 -0.02 0.02 0.02 

POTASSIUM-40 19.98 1.43 0.27 

PROTACTINIUM-2 -0.05 0.47 0.71 

RADIUM-226 1.28 0.08 0.07 

RADIUM-228 1.18 0.08 0.07 

THORIUM-228 1.18 0.08 0.07 

THORIUM-230 -0.93 3.13 5 

THORIUM-232 1.18 0.08 0.07 

URANIUM-235 0.16 0.19 0.33 

URANIUM-238 1.47 0.51 0.5 

SLD70429 08/12/02 8.2 8.70 ACTINIUM-227 0.25 0.1 0.15 0.08 

AMERICIUM-241 0.01 0.03 0.05 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 19.06 1.33 0.23 

PROTACTINIUM-2 -0.03 0.4 0.61 

RADIUM-226 1.36 0.07 0.06 

RADIUM-228 1.15 0.08 0.06 

THORIUM-228 1.15 0.08 0.06 

THORIUM-230 2.92 2.78 4.58 

THORIUM-232 1.15 0.08 0.06 

IP URANIUM-235 -0.03 0.17 0.28 

URANIUM-238 1.15 0.53 0.43 

SLD70433 SLD70433 08/19/02 0.0 0.50 0.0 ACTINIUM-227 0.16 0.09 0.18 0.37 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.09 0.02 0.03 

POTASSIUM-40 17.15 1.23 0.26 

PROTACTINIUM-2 0.08 0.51 0.78 

RADIUM-226 4.50 0.16 0.07 

RADIUM-228 0.93 0.08 0.07 

THORIUM-228 1.76 0.73 0.38 

THORIUM-230 1.80 0.71 0.34 

THORIUM-232 1.08 0.53 0.15 

URANIUM-235 -0.06 0.22 0.37 

URANIUM-238 1.75 0.57 0.56 

SLD70434 08/19/02 1.5 2.00 ACTINIUM-227 1.13 0.13 0.2 0.76 

AMERICIUM-241 0.03 0.05 0.08 

CESIUM-137 0.03 0.02 0.03 

POTASSIUM-40 10.64 0.88 0.32 

PROTACTINIUM-2 0.97 0.69 1.07 

RADIUM-226 12.85 0.38 0.08 

RADIUM-228 0.66 0.07 0.09 

THORIUM-228 0.66 0.07 0.09 

THORIUM-230 9.18 5.82 7.41 

THORIUM-232 0.66 0.07 0.09 

URANIUM-235 0.44 0.27 0.5 

URANIUM-238 5.98 0.87 0.74 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

Ot t  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70433 

. 

SL070435 08/19/02 3.5 4.00 ACTINIUM-227 0.11 0.08 0.12 0.00 

AMERICIUM-241 -0.02 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 17.45 1.21 0.18 

PROTACTINIUM-2 0.00 0.36 0.54 

RADIUM-226 1.32 0.07 0.05 

RADIUM-228 0.91 0.06 0.05 

THORIUM-228 0.91 0.06 0.05 

THORIUM-230 0.81 2.51 4.06 

THORIUM-232 0.91 0.06 0.05 

URANIUM-235 0.00 0.16 0.26 

URANIUM-238 0.97 0.41 0.4 

SLD70436 08/19/02 5.0 5.50 ACTINIUM-227 0.13 0.09 0.14 0.00 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 17.17 1.22 0.18 

PROTACTINIUM-2 0.06 0.4 0.62 

RADIUM-226 1.49 0.07 0.06 

RADIUM-228 0.87 0.07 0.05 

THORIUM-228 0.87 0.07 0.05 

THORIUM-230 -0.21 2.99 4.42 

THORIUM-232 0.87 0.07 0.05 

URANIUM-235 0.21 0.21 0.29 

URANIUM-238 1.05 0.49 0.45 

5LD70501 08/20/02 9.3 9.90 ACTINIUM-227 0.16 0.24 0.37 0.33 

AMERICIUM-241 0.05 0.08 0.13 

CESIUM-137 -0.04 0.04 0.06 

POTASSIUM-40 11.16 1.44 0.65 

PROTACTINIUM-2 -0.69 1.19 1.72 

RADIUM-226 4.00 0.21 0.16 

RADIUM-228 1.15 0.15 	• 0.17 
THORIUM-228 3.13 1.15 0.53 

THORIUM-230 5.22 1.56 0.36 

THORIUM-232 2.08 0.86 0.19 

URANIUM-235 0.12 0.45 0.77 

URANIUM-238 2.86 1.22 1.15 

SLD70502 08/20/02 14.5 15.00 ACTINIUM-227 0.33 0.11 0.17 0.26 

AMERICIUM-241 0.00 0.05 0.06 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 13.24 1.01 0.3 

PROTACTINIUM-2 0.29 0.59 0.91 

RADIUM-226 4.52 0.17 0.08 

RADIUM-228 1.13 0.09 0.08 

THORIUM-228 2.20 0.86 0.37 

THORIUM-230 4.61 1.33 0.17 

THORIUM-232 1.60 0.68 0.17 

URANIUM-235 0.34 0.2 0.41 

URANIUM-238 3.40 0.63 0.63 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sums 
Ratios 
Value 5  

SLD70437 SLD70437 08/21/02 0.0 0.50 0.0 ACTINIUM-227 -0.01 0.11 0.16 0.51 

AMERICIUM-241 0.03 0.04 0.05 

CESIUM-137 0.08 0.02 0.02 

POTASSIUM-40 14.02 1.08 0.24 

PROTACTINIUM-2 0.27 0.48 0.75 

RADIUM-226 2.64 0.11 0.06 

RADIUM-228 0.78 0.07 0.07 

THORIUM-228 1.06 0.56 0.35 

THORIUM-230 4.34 1.26 0.35 

THORIUM-232 1.00 0.52 0.16 

URANIUM-235 -0.04 0.21 0.34 

URANIUM-238 1.77 0.53 0.51 

SLD70438 08/21/02 1.0 1.50 ACTINIUM-227 0.06 0.08 0.12 0.12 

AMERICIUM-241 0.02 0.03 0.04 

CESIUM-137 0.06 0.01 0.02 

POTASSIUM-40 14.12 1 0.2 

PROTACTINIUM-2 0.11 0.36 0.55 

RADIUM-226 1.25 0.06 0.05 

RADIUM-228 0.69 0.06 0.05 

THORIUM-228 0.69 0.06 0.05 

THORIUM-230 3.70 3.17 3.63 

THORIUM-232 0.69 0.06 0.05 

ID URANIUM-235 -0.05 0.15 0.25 

URANIUM-238 1.18 0.32 0.38 

SLD70439 08/21/02 3.1 3.60 ACTINIUM-227 0.25 0.23 0.37 0.09 

AMERICIUM-241 0.14 0.15 0.24 

CESIUM-137 0.07 0.04 0.06 

POTASSIUM-40 14.68 1.63 0.75 

PROTACTINIUM-2 0.06 1.09 1.92 

RADIUM-226 2.98 0.18 0.16 

RADIUM-228 0.99 0.14 0.17 

THORIUM-228 1.17 0.54 0.31 

THORIUM-230 2.91 0.93 0.26 

THORIUM-232 0.72 0.4 0.14 

URANIUM-235 0.22 0.43 0.75 

URANIUM-238 2.64 1.84 1.97 

SLD70440 08/21/02 5.8 6.30 ACTINIUM-227 0.13 0.07 0.13 0.26 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 8.97 0.76 0.22 

PROTACTINIUM-2 0.29 0.37 0.6 

RADIUM-226 1.49 0.07 0.06 

RADIUM-228 0.56 0.06 0.05 

THORIUM-228 0.56 0.06 0.05 

THORIUM-230 5.75 4.75 4.02 

THORIUM-232 0.56 0.06 0.05 

URANIUM-235 0.09 0.17 0.29 

_URANIUM-238 	_ 1.28 0.42 0.4  All 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5 

SLD70441 SLD70441 08/21/02 0.0 0.50 0.0 ACTINIUM-227 0.09 0.09 0.14 0.00 

AMERICIUM-241 -0.01 0.03 0.04 

CESIUM-137 0.02 0.01 0.02 

POTASSIUM-40 16.12 1.18 0.22 

PROTACTINIUM-2 0.10 0.39 0.6 

RADIUM-226 1.16 0.06 0.05 

RADIUM-228 0.88 0.07 0.06 

THORIUM-228 0.88 0.07 0.06 

THORIUM-230 1.33 2.9 4.37 

THORIUM-232 0.88 0.07 0.06 

URANIUM-235 -0.05 0.17 0.28 

URANIUM-238 0.97 0.47 0.42 

SLD70442 08/21/02 1.5 2.00 ACTINIUM-227 0.33 0.09 0.16 0.22 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 0.30 0.03 0.02 

POTASSIUM-40 13.24 0.99 0.26 

PROTACTINIUM-2 0.30 0.52 0.8 

RADIUM-226 5.41 0.18 0.06 

RADIUM-228 0.76 0.07 0.07 

THORIUM-228 0.76 0.07 0.07 

THORIUM-230 4.06 3.58 5.81 

THORIUM-232 0.76 0.07 0.07 

URANIUM-235 0.42 0.24 0.39 

URANIUM-238 3.85 0.66 0.55 

SLD70443 08/21/02 2.5 3.00 ACTINIUM-227 0.39 0.09 0.15 0.54 

AMERICIUM-241 0.04 0.04 0.06 

CESIUM-137 0.06 0.03 0.03 

POTASSIUM-40 11.41 0.88 0.25 

PROTACTINIUM-2 0.71 0.53 0.84 

RADIUM-226 4.61 0.16 0.07 

RADIUM-228 0.78 0.07 0.07 

THORIUM-228 0.78 0.07 0.07 

THORIUM-230 8.08 5.14 5.91 

THORIUM-232 0.78 0.07 0.07 

URANIUM-235 0.59 0.24 0.37 

URANIUM-238 7.96 0.94 0.57 

5LD70503 08/21/02 3.4 3.90 ACTINIUM-227 0.25 0.15 0.25 0.09 

AMERICIUM-241 0.05 0.1 0.16 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 15.75 1.33 0.33 

PROTACTINIUM-2 0.19 0.69 1.09 

RADIUM-226 1.53 0.1 0.09 

RADIUM-228 1,05 01 0,1 

THORIUM-228 1.30 0.58 0.26 

THORIUM-230 1.99 0.72 0.26 

THORIUM-232 1.52 0.61 0.26 

URANIUM-235 0.16 0.3 0.5 

URANIUM-238 3.49 1.3 1.3 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Rat, 

 

Value 5  

SLD70441 SLD70444 08/21/02 4.8 5.30 ACTINIUM-227 0.18 0.09 0.23 0.34 

AMERICIUM-241 0.04 0.05 0.08 
-I 

CESIUM-137 0.02 0.02 0.03 

POTASSIUM-40 14.04 1.09 0.34 

PROTACTINIUM-2 0.72 0.66 1.04 

RADIUM-226 6.40 0.22 0.09 

RADIUM-228 1.14 0.1 0.09 

THORIUM-228 1.14 0.1 0.09 

THORIUM-230 2.08 4.5 7.28 

THORIUM-232 1.14 0.1 0.09 

URANIUM-235 0.34 0.29 0.49  
URANIUM-238 5.87 0.92 0.69 

SLD70504 08/22/02 12.2 12.70 

. 

ACTINIUM-227 0.18 0.18 0.3 0.17 

AMERICIUM-241 0.00 0.12 0.18 

CESIUM-137 -0.03 0.03 0.04 

POTASSIUM-40 11.48 1.12 0.38 

PROTACTINIUM-2 0.42 0.8 1.27 

RADIUM-226 3.98 0.19 0.11 

RADIUM-228 0.92 0.11 0.11 

THORIUM-228 1.59 0.7 0.36 

THORIUM-230 3.59 1.12 0.16 

THORIUM-232 1.70 0.71 0.16 

IP 
URANIUM-235 0.13 0.37 0.61 

URANIUM-238 1.79 1.44 1.56 

SLD70505 08/22/02 19.5 20.00 ACTINIUM-227 0.07 0.19 0.28 0.00 

AMERICIUM-241 0.01 0.06 0.09 

CESIUM-137 0.00 0.03 0.05 

POTASSIUM-40 15.52 1.4 0.4 

PROTACTINIUM-2 -0.59 0.82 1.35 

RADIUM-226 1.53 0.12 0.12 

RADIUM-228 0.87 0.11 0.12 

THORIUM-228 1.51 0.74 0.36 

THORIUM-230 1.85 0.81 0.36 

THORIUM-232 0.63 0.45 0.36 

URANIUM-235 0.05 0.31 0.53 

URANIUM-238 1.42 1.02 0.87 

SLD70506 08/22/02 23.5 24.00 ACTINIUM-227 0.29 0.29 0.46 0.07 

AMERICIUM-241 0.01 0.09 0.15 

CESIUM-137 0.01 0.04 0.08 

POTASSIUM-40 18.51 2.02 0.71 

PROTACTINIUM-2 -1.02 1.2 1.99 

RADIUM-226 1.89 0.17 0.19 

RADIUM-228 0.95 0.17 0.2 

THORIUM-228 1.42 0.67 0.37 

THORIUM-230 2.11 0.81 0.17 

THORIUM-232 1.55 0.68 0.17 

URANIUM-235 -0.15 0.51 0.87 

URANIUM-238 2.10 1.35 1.29 Aft 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70441 SLD70507 08/22/02 26.0 26.50 ACTINIUM-227 0.33 0.23 0.38 0.00 

AMERICIUM-241 -0.01 0.08 0.13 

CESIUM-137 -0.05 0.04 0.06 

POTASSIUM-40 17.86 1.89 0.56 

PROTACTINIUM-2 -0.13 1.09 1.69 

RADIUM-226 1.55 0.15 0.16 

RADIUM-228 0.93 0.13 0.17 

THORIUM-228 1.42 0.64 0.34 

THORIUM-230 1.01 0.51 0.29 

THORIUM-232 0.89 0.48 0.29 

URANIUM-235 0.38 0.44 0.79 

URANIUM-238 1.28 1.3 1.21 

SLD70445 08/22102 26.5 27.00 ACTINIUM-227 0.02 0.1 0.14 0.00 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 16.77 1.21 0.22 

PROTACTINIUM-2 0.01 0.4 0.61 

RADIUM-226 1.39 0.07 0.06 

RADIUM-228 0.80 0.07 0.06 

THORIUM-228 0.80 0.07 0.06 

THORIUM-230 1.77 2.72 4.46 

THORIUM-232 0.80 0.07 0.06 

URANIUM-235 0.19 0.17 0.28 

URANIUM-238 0.88 0.43 0.42 

5LD70446 SLD70446 08/28/02 0.0 0.50 0.0 ACTINIUM-227 0.12 0.05 0.22 0.29 

AMERICIUM-241 0.02 0.09 0.14 

CESIUM-137 0.29 0.05 0.03 

POTASSIUM-40 9.02 0.9 0.29 

PROTACTINIUM-2 0.04 0.62 0.95 

RADIUM-226 2.40 0.12 0.08 

RADIUM-228 0.68 0.08 0.08 

THORIUM-228 1.19 0.61 0.41 

THORIUM-230 3.24 1.05 0.36 

THORIUM-232 0.79 0.46 0.16 

URANIUM-235 0.04 0.28 0.47 

URANIUM-238 2.62 1.12 1.22 

5LD70447 08/28/02 1.5 2.00 ACTINIUM-227 0.15 0.17 0.28 0.18 

AMERICIUM-241 0.06 0.12 0.2 

CESIUM-137 -0.04 0.03 0.04 

POTASSIUM-40 10.86 1.12 0.44 

PROTACTINIUM-2 0.36 0.76 1.21 

RADIUM-226 3.03 0.16 0.1 

RADIUM-228 0.98 0.11 0.11 

THORIUM-228 2.10 0.84 0.37 

THORIUM-230 2.37 0.87 0.37 

THORIUM-232 1.35 0.62 0.17 

URANIUM-235 0.15 0.36 0.6 

URANIUM-238 7.43 1.7 1.63 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Pa 
Value 5  

SLD70446 SLD70448 08/28/02 

' 

2.5 3.00 ACTINIUM-227 0.30 0.18 0.29 0.49 

AMERICIUM-241 0.18 0.12 0.19 

CESIUM-137 0.02 0.02 0.04 

POTASSIUM-40 11.42 1.02 0.4 

PROTACTINIUM-2 0.40 0.8 1.23 

RADIUM-226 7.36 0.26 0.1 

RADIUM-228 1.00 0.11 0.11 

THORIUM-228 1.63 0.64 0.25 

THORIUM-230 6.71 1.57 0.13 

THORIUM-232 1.42 0.57 0.13 

URANIUM-235 0.70 0.31 0.59 

URANIUM-238 8.50 1.67 1.57 

SLD70449 08/28/02 5.0 5.50 ACTINIUM-227 0.15 0.11 0.21 0.07 

AMERICIUM-241 0.11 0.08 0.13 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 7.94 0.8 0.31 

PROTACTINIUM-2 0.09 0.59 _ 	0.92 

RADIUM-226 2.56 0.12 0.08 

RADIUM-228 0.79 0.08 0.08 

THORIUM-228 2.02 0.8 0.16 

THORIUM-230 2.77 0.95 0.16 

THORIUM-232 1.08 0.54 0.16 

0 URANIUM-235 0.17 0.27 0.45 

URANIUM-238 1.22 0.9 1.1 

SLD70508 08/26/02 9.5 10.00 ACTINIUM-227 0.13 0.13 0.19 0.27 

AMERICIUM-241 0.02 0.04 0.06 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 13.59 1.03 0.29 

PROTACTINIUM-2 0.03 0.52 0.8 

RADIUM-226 3.97 0.15 0.07 

RADIUM-228 0.95 0.08 0.08 

THORIUM-228 1.74 0.74 0.31 

THORIUM-230 4.66 1.34 0.17 

THORIUM-232 1.90 0.76 0.17 

URANIUM-235 0.36 0.32 0.41 

URANIUM-238 2.40 0.61 0.56 

5LD70509 08/28/02 13.3 13.80 ACTINIUM-227 0.18 0.11 0.18 0.01 

AMERICIUM-241 0.02 0.07 0.11 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 16.08 1.22 0.25 

PROTACTINIUM-2 -0.12 0.51 0.76 

RADIUM-226 1.37 0.08 0.07 

RADIUM-228 0.84 0.08 0.08 

THORIUM-228 1.54 0.63 0.31 

THORIUM-230 1.59 0.62 0.14 

THORIUM-232 0.65 0.38 0.26 

UnANIUM-235 -0.05 0.22 0.37 

_ URANIUM-238 1.80 1.04 0.97 

Printed 21.May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) °  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70450 SLD70450 08/19/02 0.0 0.50 0.0 ACTINIUM-227 0.01 0.16 0.24 0.01 

AMERICIUM-241 0.02 0.05 0.08 

CESIUM-137 0.10 0.03 0.04 

POTASSIUM-40 15.30 1.42 0.45 

PROTACTINIUM-2 -0.39 0.71 1.05 

RADIUM-226 1.93 0.12 0.09 

RADIUM-228 0.76 0.1 0.1 

THORIUM-228 0.76 0.1 0.1 

THORIUM-230 1.75 4.56 7.57 

THORIUM-232 0.76 0.1 0.1 

URANIUM-235 -0.02 0.28 0.47 

URANIUM-238 1.67 0.77 0.72 

SLD70430 08/19/02 1.5 2.00 ACTINIUM-227 -0.01 0.19 0.27 0.08 

AMERICIUM-241 0.02 0.06 0.09 

CESIUM-137 0.00 0.03 0.04 

POTASSIUM-40 12.71 1.24 0.4 

PROTACTINIUM-2 -0.04 0.79 1.22 

RADIUM-226 3.71 0.17 0.11 

RADIUM-228 1.00 0.11 0.11 

THORIUM-228 1.00 0.11 0.11 

THORIUM-230 0.15 5.43 8.81 

THORIUM-232 1.00 0.11 0.11 

URANIUM-235 0.48 0.31 0.56 

URANIUM-238 2.43 0.86 0.86 

SLD70431 08/19/02 3.0 3.50 ACTINIUM-227 -0.27 0.33 0.45 0.04 

AMERICIUM-241 0.03 0.1 0.16 

CESIUM-137 -0.01 0.04 0.07 

POTASSIUM-40 12.18 1.53 0.66 

PROTACTINIUM-2 0.10 1.4 2.19 

RADIUM-226 3.25 0.22 0.21 

RADIUM-228 1.01 0.2 0.21 

THORIUM-228 1.01 0.2 0.21 

THORIUM-230 1.93 8.82 14.5 

THORIUM-232 1.01 0.2 0.21 

URANIUM-235 0.00 0.55 0.93 

URANIUM-238 1.74 1.49 1.49 

SLD70432 08/19/02 5.3 5.80 ACTINIUM-227 0.33 0.11 0.2 0.47 

AMERICIUM-241 0.00 0.05 0.07 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 12.23 1 0.36 

PROTACTINIUM-2 0.24 0.66 1.01 

RADIUM-226 8.62 0.28 0.09 

RADIUM-228 1.10 0.08 0.09 

THORIUM-228 1.10 0.08 0.09 

THORIUM-230 6.10 5.42 7.26 

THORIUM-232 1.10 0.08 0.09 

URANIUM-235 0.39 0.32 0.5 

URANIUM-238 5.15 0.87 0.71 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD70450 SLD70510 08/19/02 7.0 7.50 ACTINIUM-227 0.08 0.08 0.12 0.00 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 13.15 0.92 0.19 

PROTACTINIUM-2 0.10 0.38 0.59 

RADIUM-226 1.68 0.07 0.05 

RADIUM-228 0.74 0.06 0.05 

THORIUM-228 0.74 0.06 0.05 

THORIUM-230 1.78 2.64 4 

THORIUM-232 0.74 0.06 0.05 

URANIUM-235 0.12 0.15 0.26 

URANIUM-238 0.99 0.29 0.38 

SLD70511 08/19/02 10.9 11.40 ACTINIUM-227 0.06 0.05 0.08 0.00 

AMERICIUM-241 0.01 0.01 0.02 

CESIUM-137 0.00 0.01 0.01 

POTASSIUM-40 1.94 0.25 0.13 

PROTACTINIUM-2 0.09 0.22 0.35' 

RADIUM-226 0.83 0.04 0.03 

RADIUM-228 0.11 0.03 0.03 

THORIUM-228 0.11 0.03 0.03 

THORIUM-230 -0.40 1.58 2.34 

THORIUM-232 0.11 0.03 0.03 

• 
URANIUM-235 0.00 0.1 0.17 

URANIUM-238 0.60 0.27 0.21 

SLD70452 SLD70452 08/29/02 0.0 0.50 0.0 ACTINIUM-227 0.09 0.09 0.15 0.23 

AMERICIUM-241 0.02 0.06 0.09 

CESIUM-137 0.07 0.02 0.02 

POTASSIUM-40 4.65 0.52 0.18 

PROTACTINIUM-2 -0.04 0.42 0.64 

RADIUM-226 1.54 0.08 0.06 

RADIUM-228 0.33 0.06 0.05 

THORIUM-228 0.71 0.49 0.41 

THORIUM-230 2.49 0.95 0.19 

THORIUM-232 1.52 0.7 0.19 

URANIUM-235 -0.01 0.19 0.31 

URANIUM-238 0.91 0.72 0.82 

SL070453 08/29/02 1.5 2.00 ACTINIUM-227 0.29 0.28 0.46 0.34 

AMERICIUM-241 0.04 0.19 0.3 

CESIUM-137 -0.03 0.04 0.06 

POTASSIUM-40 11.80 1.38 0.64 

PROTACTINIUM-2 0.97 1.23 1.97 

RADIUM-226 5.00 0.25 0.18 

RADIUM-228 2.50 0.2 0.18 

THORIUM-228 3.02 0.98 0.27 

THORIUM-230 3.17 0.98 0.32 

THORIUM-232 2.47 0.84 0.27 

URANIUM-235 0.55 0.51 038 

URANIUM-238 5.80 2.77 2.45 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70452 SLD70454 08/29/02 3.5 4.00 ACTINIUM-227 0.28 0.18 0.3 0.38 

AMERICIUM-241 0.12 0.12 0.19 

CESIUM-137 0.01 0.03 0.04 

POTASSIUM-40 10.73 1.07 0.4 

PROTACTINIUM-2 0.36 0.76 1.19 

RADIUM-226 5.34 0.21 0.12 

RADIUM-228 1.22 0.12 0.12 

THORIUM-228 2.29 0.82 0.31 

THORIUM-230 6.00 1.49 0.26 

THORIUM-232 1.71 0.66 0.26 

URANIUM-235 0.18 0.36 0.6 

URANIUM-238 4.15 1.41 1.57 

SLD70455 08/29/02 5.5 6.00 ACTINIUM-227 0.32 0.21 0.34 0.34 

AMERICIUM-241 0.06 0.13 0.21 

CESIUM-137 -0.01 0.03 0.04 

POTASSIUM-40 11.65 1.26 0.5 

PROTACTINIUM-2 0.59 0.87 1.39 

RADIUM-226 4.95 0.22 0.13 

RADIUM-228 1.18 0.12 0.13 

THORIUM-228 2.13 0.89 0.45 

THORIUM-230 5.39 1.55 0.34 

THORIUM-232 1.74 0.76 0.34 

URANIUM-235 0.05 0.4 0.66 

URANIUM-238 4.25 1.58 1.72 

SLD70513 09/03/02 10.3 10.80 ACTINIUM-227 0.19 0.23 0.34 0.00 

AMERICIUM-241 0.05 0.07 0.12 

CESIUM-137 -0.01 0.04 0.06 

POTASSIUM-40 12.51 1.46 0.61 

PROTACTINIUM-2 -0.48 1.09 1.73 

RADIUM-226 1.24 0.14 0.16 

RADIUM-228 0.52 0,13 0.16 

THORIUM-228 0.62 0.41 0.43 

THORIUM-230 0.93 0.46 0.14 

THORIUM-232 0.61 0.37 0.26 

URANIUM-235 0.04 0.41 0.71 

URANIUM-238 1.32 1.14 1.07 

SLD70512 08/29/02 12.0 12.50 ACTINIUM-227 0.16 0.12 0.33 0.03 

AMERICIUM-241 0.09 0.14 0.25 

CESIUM-137 0.00 0.04 0.06 

POTASSIUM-40 19.43 1.85 0.51 

PROTACTINIUM-2 0.09 0.98 1.53 

RADIUM-226 1.64 0.14 0.15 

RADIUM 228 1.00 0.14 0.14 

THORIUM-228 1.40 0.58 0.24 

THORIUM-230 1.63 0.61 0.13 

THORIUM-232 1.29 0.54 0.13 

URANIUM-235 0.18 0,4 0.68 

URANIUM-238 1.57 3.76 2.14 

Printed 2I-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Re 
Value 5  

SLD70457 SLD70457 09/03/02 0.0 0.50 0.0 ACTINIUM-227 0.08 0.08 0.13 0.00 

AMERICIUM-241 0.02 0.05 0.08 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 2.35 0.35 0.17 

PROTACTINIUM-2 -0.17 0.36 0.53 

RADIUM-226 1.09 0.06 0.05 

RADIUM-228 0.17 0.04 0.05 

THORIUM-228 0.17 0.04 0.05 

THORIUM-230 0.00 3.8 5.99 

THORIUM-232 0.17 0.04 0.05 

URANIUM-235 0.16 0.16 0.28 

URANIUM-238 1.10 0.65 0.66 

SLD70458 09/03/02 0.8 2.00 ACTINIUM-227 0.23 0.36 0.54 0.38 

AMERICIUM-241 0.02 0.12 0.18 

CESIUM-137 0.08 0.07 0.06 

POTASSIUM-40 5.84 1.3 0.98 

PROTACTINIUM-2 0.44 1.56 2.46 

RADIUM-226 6.88 0.32 . 0.22 

RADIUM-228 1.64 0.23 0.21 

THORIUM-228 1.82 0.7 0.3 

THORIUM-230 3.55 1.05 0.14 

THORIUM-232 0.94 0.47 0.25 

URANIUM-235 -0.08 0.65 1.09 

URANIUM-238 4.45 1.89 1.66 

SLD70459 09/03/02 3.4 3.90 ACTINIUM-227 0.03 0.19 0.28 0.11 

AMERICIUM-241 0.08 0.11 0.18 

CESIUM-137 -0.02 0.03 0.04 

POTASSIUM-40 11.92 1.16 0.38 

PROTACTINIUM-2 0.22 0.77 1.21 

RADIUM-226 3.93 0.18 0.11 

RADIUM-228 1.14 0.11 0.11 

THORIUM-228 1.14 0.11 0.11 

THORIUM-230 -0.79 8.57 14.1 

THORIUM-232 1.14 0.11 0.11 

URANIUM-235 0.05 0.41 0.61 

URANIUM-238 2.74 1.23 1.55 

SLD70460 09/03/02 5.5 6.00 ACTINIUM-227 0.16 0.36 0.56 0.20 

AMERICIUM-241 0.23 0.28 0.41 

CESIUM-137 -0.02 0.05 0.09 

POTASSIUM-40 13.65 1.96 1.14 

PROTACTINIUM-2 -1.12 1.61 2.35 

RADIUM-226 4.11 0.3 0.27 

RADIUM-228 1.36 0.26 0.25 

THORIUM-228 1.77 0.69 0.31 

THORIUM-230 4.21 1.16 0.14 

THORIUM-232 1.28 0.55 0.14 

URANIUM-235 0.35 0.66 1.16 

URANIUM-238 2.09 2.11 3.89 All 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70457 SLD70514 09/04/02 11.0 11.50 ACTINIUM-227 0.09 0.28 0.42 0.05 

AMERICIUM-241 -0.05 0.1 0.14 

CESIUM-137 0.04 0.04 0.07 

POTASSIUM-40 20.93 2.03 0.64 

PROTACTINIUM-2 0.71 1.36 2.2 

RADIUM-226 1.90 0.16 0.19 

RADIUM-228 1.23 0.17 0.2 

THORIUM-228 1.32 0.6 0.33 

THORIUM-230 2.28 0.81 0.15 

THORIUM-232 1.28 0.57 0.15 

URANIUM-235 0.35 0.49 0.87 

URANIUM-238 1.51 1.19 1.38 

SL070515 09/04/02 15.1 15.60 ACTINIUM-227 0.09 0.09 0.13 0.01 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 17.50 1.17 0.21 

PROTACTINIUM-2 0.07 0.38 0.58 

RADIUM-226 1.57 0.07 0.05 

RADIUM-228 1.00 0.07 0.05 

THORIUM-228 1.61 0.64 0.14 

THORIUM-230 1.53 0.61 0.14 

THORIUM-232 1.17 0.52 0.14 

URANIUM-235 -0.04 0.16 0.27 

URANIUM-238 0.99 0.46 0.42 

SLD70462 SLD70462 09/04/02 0.0 0.50 0.0 ACTINIUM-227 0.07 0.16 0.24 0.64 

AMERICIUM-241 0.07 0.09 0.14 

CESIUM-137 0.04 0.02 0.04 

POTASSIUM-40 2.11 0.43 0.37 

PROTACTINIUM-2 1.51 0.77 1 

RADIUM-226 3.49 0.16 0.09 

RADIUM-228 0.70 0.09 0.09 

THORIUM-228 1.85 0.9 0.42 

THORIUM-230 5.03 1.64 0.42 

THORIUM-232 0.90 0.59 0.42 

URANIUM-235 0.09 0.31 0.52 

URANIUM-238 1.90 1.17 1.27 

SLD70463 09/04/02 1.3 1.80 ACTINIUM-227 0.27 0.38 0.6 0.30 

AMERICIUM-241 0.09 0.26 0.42 

CESIUM-137 -0.05 0.06 0.08 

POTASSIUM-40 10.34 2.03 1.21 

PROTACTINIUM-2 -0.87 1.65 2.46 

RADIUM-226 4.89 0.32 0.26 

RADIUM-228 1.02 0.25 0.3 

THORIUM-228 1.12 0.59 0.41 

THORIUM-230 5.03 1.42 0.31 

THORIUM-232 1.38 0.64 0.37 

URANIUM-235 -0.04 0.75 1.27 

URANIUM-238 4.64 3.31 3.29 

Printed 21-May-03 
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Location 

• 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

"

Sample Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Rat! 

 

Value 5  

SL070462 SLD70464 09/04/02 3.5 4.00 ACTINIUM-227 0.14 0.07 0.26 0.09 

AMERICIUM-241 0.11 0.1 0.17 

CESIUM-137 0.02 0.03 0.04 

POTASSIUM-40 7.10 0.89 0.48 

PROTACTINIUM-2 -0.48 0.75 1.1 

RADIUM-226 3.57 0.17 0.11 

RADIUM-228 0.91 0.1 0.1 

THORIUM-228 0.91 0.1 0.1 

THORIUM-230 2.64 8.62 13.58 

THORIUM-232 0.91 0.1 0.1 

URANIUM-235 0.08 0.34 0.57 

URANIUM-238 3.45 1.48 1.43 

SLD70465 09/04/02 5.0 5.50 ACTINIUM-227 0.13 0.14 0.21 0.01 

AMERICIUM-241 0.06 0.08 0.14 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 15.60 1.31 0.32 

PROTACTINIUM-2 0.51 0.63 1.02 

RADIUM-226 1.78 0.1 0.09 

RADIUM-228 1.13 0.1 0.09 

THORIUM-228 1.13 0.1 0.09 

THORIUM-230 0.36 6.51 10.77 

THORIUM-232 1.13 0.1 0.09 

URANIUM-235 -0.01 0.27 0.44 

URANIUM-238 1.00 0.96 1.19 

SLD70516 09/04/02 7.3 7.80 ACTINIUM-227 0.25 0.21 . 	0.36 0.03 

AMERICIUM-241 0.03 0.15 0.23 

CESIUM-137 -0.03 0.04 0.06 

POTASSIUM-40 20.06 1.89 0.57 

PROTACTINIUM-2 -0.03 0.99 1.53 

RADIUM-226 2.00 0.15 0.15 

RADIUM-228 1.38 0.15 0.15 

THORIUM-228 1.37 0.58 0.4 

THORIUM-230 1.75 0.64 0.13 

THORIUM-232 0.93 0.45 0.24 

URANIUM-235 0.08 0.4 0.68 

URANIUM-238 1.71 1.75 1.93 

SLD70470 SLD70470 09/05/02 0.0 0.50 

- 

0.0 ACTINIUM-227 0.19 0.42 0.66 0.98 

AMERICIUM-241 0.01 0.32 0.51 

CESIUM-137 0.61 0.14 0.12 

POTASSIUM-40 10.98 1.85 0.87 

PROTACTINIUM-2 -0.03 1.85 2.94 

RADIUM-226 4.76 0.33 0.28 

RADIUM-228 0.72 0.21 0.28 

THORIUM-228 1.77 0.79 0.19 

THORIUM-230 4.09 1.3 0.35 

THORIUM-232 1.60 0.73 0.19 

URANIUM-235 1.24 0.72 1.45 

URANIUM-238 21.98 4.54 3.99 AA 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70470 SLD70471 09/05/02 1.3 1.80 ACTINIUM-227 0.34 0.36 0.59 0.30 

AMERICIUM-241 -0.01 0.24 0.39 

CESIUM-137 0.05 0.05 0.1 

POTASSIUM-40 8.67 1.8 1 

PROTACTINIUM-2 0.10 1.8 2.87 

RADIUM-226 5.09 0.35 0.25 

RADIUM-228 1.24 0.23 0.27 

THORIUM-228 1.38 0.64 0.35 

THORIUM-230 4.81 1.34 0.29 

THORIUM-232 1.45 0.63 0.16 

URANIUM-235 0.23 0.72 1.26 

URANIUM-238 5.15 3.35 3.4 

SLD70472 09/05/02 3.1 3.60 ACTINIUM-227 0.05 0.11 0.16 0.00 

AMERICIUM-241 0.02 0.07 0.11 

CESIUM-137 -0.01 0.01 0.03 

POTASSIUM-40 9.22 . 0.89 0.23 

PROTACTINIUM-2 0.36 0.47 0.78 

RADIUM-226 1.25 0.08 0.07 

RADIUM-228 0.54 0.07 0.07 

THORIUM-228 0.54 0.07 0.07 

THORIUM-230 1.13 4.72 8.27 

THORIUM-232 0.54 0.07 0.07 

URANIUM-235 0.01 0.23 0.35 

URANIUM-238 1.40 0.91 0.88 

SLD70473 09/05/02 4.8 5.30 ACTINIUM-227 -0.04 0.15 0.22 0.06 

AMERICIUM-241 -0.06 0.09 0.13 

CESIUM-137 0.00 0.02 0.04 

POTASSIUM-40 11.98 1.16 0.34 

PROTACTINIUM-2 -0.09 0.61 0.93 

RADIUM-226 1.84 0.11 0.09 

RADIUM-228 0.90 0.1 0.09 

THORIUM-228 0.90 0.1 0.09 

THORIUM-230 2.87 6.82 10.83 

THORIUM-232 0.90 0.1 0.09 

URANIUM-235 0.03 0.27 0.45 

URANIUM-238 0.97 1.03 1.16 

SLD70474 SLD70474 09/09/02 0.0 0.50 0.0 ACTINIUM-227 0.12 0.11 0.16 0.39 

AMERICIUM-241 0.05 0.04 0.05 

CESIUM-137 0.00 0.02 0.02 ' 

POTASSIUM-40 5.51 0.58 0.23 

PROTACTINIUM-2 0.16 0.48 0.74 

RADIUM-226 3.02 0.12 0.06 

RADIUM-228 0.67 0.07 0.07 

THORIUM-228 1.60 0.7 0.36 

THORIUM-230 3.73 1.14 0.3 

THORIUM-232 0.93 0.5 0.3 

URANIUM-235 0.37 0.21 0.33 

URANIUM-238 2.73 0.65 0.5 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD70474 SLD70475 09/09/02 1.5 2.00 ACTINIUM-227 0.18 0.28 0.44 0.05 

AMERICIUM-241 0.02 0.09 0.16 

CESIUM-137 -0.01 0.04 0.07 

POTASSIUM-40 15.97 1.84 0.73 

PROTACTINIUM-2 -0.46 1.27 2.19 

RADIUM-226 2.95 0.2 0.2 

RADIUM-228 1.04 0.18 0.21 

THORIUM-228 1.04 0.18 0.21 

THORIUM-230 2.54 8.38 13.96 

THORIUM-232 1.04 0.18 0.21 

URANIUM-235 0.09 0.52 0.88 

URANIUM-238 0.91 0.96 1.72 

SLD70476 09/09/02 3.2 3.70 

• 

ACTINIUM-227 0.31 0.31 0.48 0.13 

AMERICIUM-241 -0.02 0.1 0.14 

CESIUM-137 0.00 0.04 0.07 

POTASSIUM-40 9.57 1.4 0.71 

PROTACTINIUM-2 -0.23 1.3 2.25 

RADIUM-226 4.31 0.25 0.2 

RADIUM-228 1.12 0.19 0.19 

THORIUM-228 1.12 0.19 0.19 

THORIUM-230 1.95 8.79 13.41 

THORIUM-232 1.12 0.19 0.19 

URANIUM-235 0.18 0.55 0.95 

URANIUM-238 2.38 1.84 1.37 

SL D70477 

, 

09/09/02 4.8 5.30 ACTINIUM-227 0.06 0.11 0.17 0.00 

AMERICIUM-241 -0.02 0.14 0.24 

CESIUM-137 -0.02 0.02 0.02 

POTASSIUM-40 9.15 0.8 0.22 

PROTACTINIUM-2 -0.10 0.49 0.74 

RADIUM-226 1.77 0.09 0.06 

RADIUM-228 0.61 0.07 0.07 

THORIUM-228 0.99 0.49 0.14 

THORIUM-230 1.75 0.68 0.14 

THORIUM-232 0.93 0.47 0.14 

URANIUM-235 -0.04 0.22 0.37 

URANIUM-238 1.07 1.1 1.99 

SLD70478 SLD70478 09/11/02 0.0 0.50 0.0 ACTINIUM-227 0.89 0.25 0.48 16.06 

AMERICIUM-241 0.14 0.14 0.16 

CESIUM-137 0.08 0.05 0.07 

POTASSIUM-40 12.59 1.28 0.9 

PROTACTINIUM-2 -0.06 2.24 2.41 

RADIUM-226 82.77 2.24 0.19 

RADIUM-228 0.74 0.12 0.2 

THORIUM-228 0.74 0.12 0.2 

THORIUM-230 11.71 11.31 17.06 

THORIUM-232 0.74 0.12 0.2 

URANIUM-235 0.30 0.75 1.24 

_URANIUM-238 4.76 1.39 1.72 
Ah 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70478 SLD70479 09/11/02 1.5 2.00 

' 

ACTINIUM-227 0.02 0.09 0.13 0.02 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 0.05 0.02 0.02 

POTASSIUM-40 11.37 0.88 0.22 

PROTACTINIUM-2 0.37 0.37 0.59 

RADIUM-226 1.63 0.07 0.05 

RADIUM-228 0.55 0.06 0.05 

THORIUM-228 0.55 0.06 0.05 

THORIUM-230 -0.23 2.65 3.92 

THORIUM-232 0.55 0.06 0.05 

URANIUM-235 0.19 0.14 0.27 

URANIUM-238 2.41 0.52 0.38 

SLD70480 09/11/02 3.5 4.00 ACTINIUM-227 0.10 0.09 0.13 0.08 

AMERICIUM-241 0.00 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 15.56 1.1 0.18 

PROTACTINIUM-2 -0.05 0.39 0.59 

RADIUM-226 1.35 0.07 0.06 

RADIUM-228 0.92 0.07 0.05 

THORIUM-228 0.92 0.07 0.05 

THORIUM-230 2.93 2.59 4.28 

THORIUM-232 0.92 0.07 0.05 

URANIUM-235 0.00 0.16 0.27 

URANIUM-238 1.92 0.85 0.41 

SLD70481 09/11/02 5.5 6.00 ACTINIUM-227 0.09 0.08 0.12 0.02 

AMERICIUM-241 0.01 0.03 0.04 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 17.62 1.21 0.16 

PROTACTINIUM-2 0.11 0.35 0.54 

RADIUM-226 1.35 0.06 0.05 

RADIUM-228 0.87 0.06 0.05 

THORIUM-228 0.87 0.06 0.05 

THORIUM-230 2.1 ,1 2.61 3.95 

THORIUM-232 0.87 0.06 0.05 

URANIUM-235 0.07 0.15 0.26 

URANIUM-238 1.22 0.57 0.38 

5LD70482 SLD70482 09/12/02 0.0 0.50 0.0 ACTINIUM-227 0.43 0.11 0.18 1.18 

AMERICIUM-241 0.07 0.05 0.08 

CESIUM-137 1.05 0.08 0.04 

POTASSIUM-40 10.78 0.88 0.31 

PROTACTINIUM-2 0.54 0.6 0.94 

RADIUM-226 5.83 0.2 0.08 

RADIUM-228 0.83 0.08 0.08 

THORIUM-228 1.19 0.59 0.3 

THORIUM-230 5.71 1.53 0.3 

THORIUM-232 0.84 0.47 0.16 

URANIUM-235 1.27 0.29 0.45 

URANIUM-238 22.25 1.85 0.73 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Ratio 

 

Value 5  

SLD70482 SLD70483 09/12/02 1.0 1.50 ACTINIUM-227 0.21 0.09 0.15 0.14 
AMERICIUM-241 0.02 0.03 0.05 
CESIUM-137 0.06 0.02 0.02 
POTASSIUM-40 10.71 0.81 0.24 
PROTACTINIUM-2 0.00 0.45 0.68 
RADIUM-226 3.79 0.14 0.06 
RADIUM-228 0.86 0.06 0.06 
THORIUM-228 0.86 0.06 0.06 
THORIUM-230 0.36 3.36 4.96 
THORIUM-232 0.86 0.06 0.06 
URANIUM-235 0.32 0.2 0.34 
URANIUM-238 5.00 0.69 0.48 

SLD70484 09/12/02 2.5 3.00 

. 

ACTINIUM-227 0.09 0.09 0.13 0.00 
AMERICIUM-241 0.03 0.04 0.04 
CESIUM-137 0.04 0.02 0.02 
POTASSIUM-40 8.22 0.69 0.2 
PROTACTINIUM-2 0_27 0.39 0.63 
RADIUM-226 2.02 0.09 0.06 
RADIUM-228 0.52 0.06 0.05 
THORIUM-228 0.52 0.06 0.05 
THORIUM-230 0.55 2.64 4.28 

THORIUM-232 0.52 0.06 0.05 

• 
URANIUM-235 0.17 0.18 0.:31 

URANIUM-238 1.43 0.36 0.42 
SLD70485 09/12/02 4.0 4.50 ACTINIUM-227 0.18 0.29 0.45 0.07 

AMERICIUM-241 0.05 0.1 0.16 
CESIUM-137 0.19 0.09 0.08 
POTASSIUM-40 15.35 1.77 0.61 
PROTACTINIUM-2 0.52 1.25 2.26 
RADIUM-226 2.84 0.2 0.21 
RADIUM-228 0.65 0.14 0.21 
THORIUM-228 1.94 0.73 0.26 
THORIUM-230 1.71 0.67 0.14 
THORIUM-232 0.87 0.45 0.26 
URANIUM-235 -0.13 0.53 0.89 
URANIUM-238 4.84 1.48 1.35 

SLD70488 SLD70488 09/16/02 0.0 0.50 0.0 

' 

ACTINIUM-227 0.24 0.18 0.29 1.11 
AMERICIUM-241 0.07 0.2 0.3 
CESIUM-137 0.71 0.07 0.04 
POTASSIUM-40 9.30 1.04 0.4 
PROTACTINIUM-2 -0.02 0.84 1.22 
RADIUM-226 3.59 0.17 0.12 
RADIUM-228 0.73 0.11 0.11 
THORIUM-228 1.32 0.59 0.15 
THORIUM-230 6.41 1.6 0.15 
THORIUM-232 0.98 0.49 0.15 

URANIUM-235 0.31 0.39 0.68 
_ URANIUM-238 11.71 2.34 2.35 AIL 

Printed 21•May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70488 SLD70489 09/16/02 0.5 1.00 ACTINIUM-227 0.31 0.16 0.25 0.72 

AMERICIUM-241 0.18 0.19 0.28 

CESIUM-137 0.41 0.05 0.03 

POTASSIUM-40 7.12 0.84 0.38 

PROTACTINIUM-2 0.31 0.77 1.15 

RADIUM-226 4.23 0.18 0.11 

RADIUM-228 0.54 0.08 0.1 

THORIUM-228 0.70 0.48 0.44 

THORIUM-230 10.01 2.41 0.33 

THORIUM-232 0.44 0.36 0.33 

URANIUM-235 0.57 0.32 0.59 

URANIUM-238 10.22 1.58 2.15 

5LD70490 5LD70490 09/16/02 0.0 0.50 0.0 ACTINIUM-227 0.06 0.13 0.2 0.39 

AMERICIUM-241 -0.10 0.13 0.19 

CESIUM-137 0.28 0.04 0.03 

POTASSIUM-40 7.56 0.76 0.27 

PROTACTINIUM-2 0.14 0.58 0.86 

RADIUM-226 2.56 0.12 0.08 

RADIUM-228 0.52 0.07 0.08 

THORIUM-228 1.39 0.65 0.31 

THORIUM-230 3.68 1.15 0.41 

THORIUM-232 0.91 0.5 0.17 

URANIUM-235 0.22 0.26 0.45 

URANIUM-238 2.87 1.65 1.57 

SLD70491 09/16/02 1.5 2.00 ACTINIUM-227 0.25 0.17 0.24 0.37 

AMERICIUM-241 0.02 0.16 0.24 

CESIUM-137 0.08 0.03 0.03 

POTASSIUM-40 8.28 0.85 0.33 

PROTACTINIUM-2 -0.37 0.74 1.04 

RADIUM-226 3.69 0.16 0.1 

RADIUM-228 0.80 0.09 0.08 

THORIUM-228 1.17 0.56 0.15 

THORIUM-230 5.86 1.51 0.15 

THORIUM-232 0.88 0.47 0.28 

URANIUM-235 0.25 0.32 0.55 

URANIUM-238 6.92 2.08 1.75 

SLD70694 SLD70694 06/17/02 3.2 3.70 0.0 ACTINIUM-227 0.12 0.11 0.17 0.00 

AMERICIUM-241 0.04 0.03 0.05 

CESIUM-137 -0.03 0.02 0.02 

POTASSIUM-40 18.66 1.34 0.25 

PROTACTINIUM-2 -0.03 0.47 0.71 

RADIUM-226 1.80 0.08 0.07 

RADIUM-228 1.02 0.09 0.07 

THORIUM-228 1.02 0.09 0.07 

THORIUM-230 -0.17 3.22 5.17 

THORIUM-232 1.02 0.09 0.07 

URANIUM-235 0.06 0.10 0.33 

URANIUM-238 0.84 0.51 0.51 

Printed 2I-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum 
Pa 
Value 5  

SLD70694 SLD70695 06/17/02 5.5 6.00 ACTINIUM-227 0.10 0.09 0.14 0.00 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 17.39 1.24 0.2 

PROTACTINIUM-2 0.23 0.4 0.63 

RADIUM-226 1.40 0.07 0.06 

RADIUM-228 0.85 0.07 0.05 

THORIUM-228 0.85 0.07 0.05 

THORIUM-230 1.40 2.76 4.5 

THORIUM-232 0.85 0.07 0.05 

URANIUM-235 0.02 0.17 0.29 

URANIUM-238 0.73 0.4 0.44 

SLD70696 SLD70696 06/19/02 2.5 3.00 0.0 ACTINIUM-227 0.14 0.11 0.17 0.02 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.05 0.03 0.02 

POTASSIUM-40 6.19 0.67 0.24 

PROTACTINIUM-2 0.40 0.46 0.76 

RADIUM-226 1.37 0.08 0.07 

RADIUM-228 0.52 0.06 0.06 

THORIUM-228 0.52 0.06 0.06 

THORIUM-230 -0.41 2.85 4.6 

THORIUM-232 0.52 0.06 0.06 

URANIUM-235 0.15 0.2 0.35 

URANIUM-238 2.58 0.59 0.48 

5L070697 06/19/02 4.2 5.40 ACTINIUM-227 0.15 0.26 0.4 0.00 

AMERICIUM-241 -0.04 0.16 0.27 

CESIUM-137 -0.04 0.04 0.07 

POTASSIUM-40 13.28 1.88 0.57 

PROTACTINIUM-2 0.19 1.09 1.98 

RADIUM-226 2.17 0.19 0.19 

RADIUM-228 0.76 0.17 0.19 

THORIUM-228 0.95 0.48 0.15 

THORIUM-230 1.24 0.56 0.15 

THORIUM-232 0.70 0.41 0.15 

URANIUM-235 -0.07 0.51 0.85 

URANIUM-238 1.03 1.42 2.63 

SLD70705 SLD70705 06/19/02 3.0 3.50 0.0 ACTINIUM-227 0.58 0.25 0.22 0.01 

AMERICIUM-241 -0.01 0.04 0.06 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 19.91 1.53 0.32 

PROTACTINIUM-2 -0.46 0.55 0.8 

RADIUM-226 1.51 0.09 0.08 

RADIUM-228 0.97 0.09 0.08 

THORIUM-228 0.97 0.09 0.08 

THORIUM-230 1.15 3.61 5.9 

THORIUM-232 0.97 0.09 0.08 

URANIUM-235 -0.15 0.24 0.38 

URANIUM-238 1.73 0.69 0.57 /lb 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70705 SL070706 06/19/02 5.3 5.80 ACTINIUM-227 0.13 0.11 0.16 0.01 

AMERICIUM-241 0.00 0.03 0.05 

CESIUM-137 -0.01 0.02 0.02 

POTASSIUM-40 18.71 1.34 0.27 

PROTACTINIUM-2 -0.34 0.46 0.67 

RADIUM-226 1.55 0.08 0.06 

RADIUM-228 1.03 0.08 0.06 

THORIUM-228 1.03 0.08 0.06 

THORIUM-230 1.16 3.07 4.99 

THORIUM-232 1.03 0.08 0.06 

URANIUM-235 0.11 0.19 0.32 

URANIUM-238 1.17 0.57 0.48 

SLD70707 SLD70707 06/20/02 3.8 4.30 1.0 ACTINIUM-227 -0.01 0.16 0.23 0.06 

AMERICIUM-241 0.04 0.1 0.16 

CESIUM-137 0.01 0.02 0.04 

POTASSIUM-40 14.72 1.37 0.33 

PROTACTINIUM-2 0.26 0.7 1.13 

RADIUM-226 1.78 0.11 0.1 

RADIUM-228 0.81 0.1 0.1 

THORIUM-228 1.18 0.62 0.37 ' 

THORIUM-230 2.36 0.87 0.31 

THORIUM-232 0.92 0.51 0.31 

URANIUM-235 0.11 0.31 0.53 

URANIUM-238 2.80 1.48 1.29 

SLD70708 06/20/02 5.7 6.20 ACTINIUM-227 0.15 0.16 0.25 0.03 

AMERICIUM-241 0.06 0.1 0.17 

CESIUM-137 0.00 0.03 0.04 

POTASSIUM-40 16.14 1.48 0.36 

PROTACTINIUM-2 -0.07 0.74 1.15 

RADIUM-226 1.65 0.11 0.1 

RADIUM-228 0.84 0.11 0.11 

THORIUM-228 1.52 0.65 0.26 

THORIUM-230 1.92 0.7 0.14 

THORIUM-232 1.29 0.56 0.14 

URANIUM-235 -0.13 0.31 0.5 

URANIUM-238 1.78 1.28 1.39 

SLD70711 SLD70711 06/24/02 3.5 4.00 0.0 ACTINIUM-227 0.40 0.13 0.21 0.10 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 15.50 1.19 0.25 

PROTACTINIUM-2 0.67 0.46 0.77 

RADIUM-226 1.96 0.09 0.07 

RADIUM-228 0.80 0.08 0.07 

THORIUM-228 0.80 0.08 0.07 

THORIUM-230 3.35 3.3 5.47 

THORIUM-232 0.80 0.08 0.07 

URANIUM-235 0.15 0.21 0.36 

URANIUM-238 1.52 0.58 0.52 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sum 
Pa 
Value 5  

SLD70711 SLD70712 06/24/02 5.2 5.80 ACTINIUM-227 0.09 0.07 0.11 0.05 

AMERICIUM-241 0.03 0.03 0.03 

CESIUM-137 0.01 0.01 0.01 

POTASSIUM-40 5.07 0.46 0.14 

PROTACTINIUM-2 0.17 0.26 0.42 

RADIUM-226 0.99 0.05 0.04 

RADIUM-228 0.26 0.03 0.03 

THORIUM-228 0.26 0.03 0.03 

THORIUM-230 2.63 1.91 3.01 

THORIUM-232 0.26 0.03 0.03 

URANIUM-235 0.04 0.12 0.2 

URANIUM-238 0.91 0.24 0.28 

SLD70729 SLD70729 07/08/02 3.5 4.00 0.0 ACTINIUM-227 0.26 0.2 0.28 0.21 

AMERICIUM-241 0.14 0.12 0.19 

CESIUM-137 0.02 0.03 0.05 

POTASSIUM-40 10.24 1.11 0.41 

PROTACTINIUM-2 0.39 0.79 1.27 

RADIUM-226 4.35 0.19 0.11 

RADIUM-228 1.03 0.12 0.12 

THORIUM-228 1.61 0.75 0.32 

THORIUM-230 3.61 1.17 0.32 

THORIUM-232 1.25 0.62 0.18 

URANIUM-235 0.10 0.36 0.61 

URANIUM-238 5.00 2.06 1.57 

SLD70730 07/08/02 4.8 5.30 ACTINIUM-227 0.06 0.12 0.19 0.00 

AMERICIUM-241 -0.07 0.06 0.11 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 7.42 0.86 0.37 

PROTACTINIUM-2 -0.10 0.53 0.82 

RADIUM-226 0.98 0.08 0.07 

RADIUM-228 0.33 0.06 0.08 

THORIUM-228 0.33 0.3 0.16 

THORIUM-230 0.96 0.5 0.29 

THORIUM-232 0.29 0.26 0.16 

URANIUM-235 -0.04 0.22 0.37 

URANIUM-238 0.40 0.6 1.1 

SLD70733 5LD70733 07/22102 3.0 3.50 0.0 ACTINIUM-227 0.01 0.12 0.17 0.09 

AMERICIUM-241 0.00 0.08 0.12 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 11.74 1.02 0.22 

PROTACTINIUM-2 0.01 0.55 0.85 

RADIUM-226 1.73 0.1 0.08 

RADIUM-228 0.67 0.07 0.07 

THORIUM-228 1.45 0.7 0.38 

THORIUM-230 2.59 0.93 0.17 

THORIUM-232 1.39 0.64 0.17 

URANIUM-235 0.22 0.26 0.4 

_ URANIUM-238 _ 	1.95 1.11 0.99 AI 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70733 SLD70734 07/22/02 4.9 5.30 ACTINIUM-227 0.15 0.14 0.24 0.02 

AMERICIUM-241 0.06 0.1 0.16 

CESIUM-137 0.01 0.02 0.04 

POTASSIUM-40 16.85 1.51 0.26 

PROTACTINIUM-2 0.21 0.73 1.16 

RADIUM-226 1.53 0.11 0.1 

RADIUM-228 1.02 0.11 0.1 

THORIUM-228 2.00 0.79 0.28 

THORIUM-230 1.61 0.66 0.34 

THORIUM-232 0.94 0.49 0.28 

URANIUM-235 0.29 0.29 0.52 

URANIUM-238 2.05 1.17 1.3 

SLD70735 SLD70735 07/22/02 3.2 3.70 0.0 ACTINIUM-227 -0.01 0.14 0.21 0.05 

AMERICIUM-241 -0.03 0.08 0.14 

CESIUM-137 0.00 0.02 0.03 

POTASSIUM-40 9.33 0.94 0.27 

PROTACTINIUM-2 0.49 0.63 1.04 

RADIUM-226 2.23 0.12 0.09 

RADIUM-228 0.62 0.09 0.1 

THORIUM-228 1.30 0.6 0.35 

THORIUM-230 2.69 0.87 0.26 . 

THORIUM-232 0.92 0.47 0.26 

URANIUM-235 0.18 0.29 0.49 

URANIUM-238 1.43 0.78 1.42 

SLD70736 07/22/02 5.1 5.60 ACTINIUM-227 0.09 0.13 0.2 0.03 

AMERICIUM-241 0.08 0.08 0.13 

CESIUM-137 -0.01 0.02 0.03 

POTASSIUM-40 6.76 0.83 0.3 

PROTACTINIUM-2 0.24 0.53 0.87 

RADIUM-226 1.54 0.1 0.07 

RADIUM-228 0.46 0.07 0.08 

THORIUM-228 1.75 0.82 0.47 

THORIUM-230 2.37 0.93 0.35 

THORIUM-232 0.82 0.51 0.35 

URANIUM-235 0.11 0.24 0.42 

URANIUM-238 1.53 0.88 1.05 

SLD70745 SLD70745 07/25/02 3.0 3.50 0.0 ACTINIUM-227 0.00 0.08 0.11 0.00 

AMERICIUM-241 -0.02 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 14.23 1.01 0.19 

PROTACTINIUM-2 -0.01 0.33 0.5 

RADIUM-226 0.93 0.05 0.05 

RADIUM-228 0.67 0.05 0.05 

THORIUM-228 0.67 0.05 0.05 

THORIUM-230 0.69 2.34 3.51 

THORIUM-232 0.67 0.05 0.05 

URANIUM-235 -0.05 0.14 0.23 

URANIUM-238 0.91 0.45 0.34 

Printed 21.May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sums 
Ratios 
Value 5  

SLD70745 SLD70746 07/25/02 5.2 5.70 ACTINIUM-227 0.11 0.09 0.14 0.07 

AMERICIUM-241 -0.02 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 12.82 0.97 0.24 

PROTACTINIUM-2 0.18 0.34 0.6 

RADIUM-226 1.85 0.08 0.05 

RADIUM-228 0.75 0.06 0.06 

THORIUM-228 0.75 0.06 0.06 

THORIUM-230 3.02 2.59 4.28 

THORIUM-232 0.75 0.06 0.06 

URANIUM-235 0.08 0.16 0.28 

URANIUM-238 1.27 0.43 0.41 

5LD70756 SLD70756 08/07/02 3.3 3.80 0.0 ACTINIUM-227 0.12 0.14 0.22 0.00 

AMERICIUM-241 0.02 0.08 0.15 

CESIUM-137 0.01 0.02 0.04 

POTASSIUM-40 17.20 1.49 0.32 

PROTACTINIUM-2 0.02 0.55 0.97 

RADIUM-226 1.33 0.09 0.09 

RADIUM-228 0.81 0.11 0.1 

THORIUM-228 1.66 0.69 0.33 

THORIUM-230 1.57 0.64 0.27 

THORIUM-232 0.97 0.49 0.27 

III URANIUM-235 0.23 0.27 0.47 

URANII1M-238 0.85 0.74 1.34 

SLD70757 08/07/02 5.5 6.00 ACTINIUM-227 0.14 0.17 0.26 0.02 

AMERICIUM-241 0.07 0.11 0.18 

CESIUM-137 0.00 0.03 0.05 

POTASSIUM-40 18.39 1.64 0.44 

PROTACTINIUM-2 0.92 0.77 1.32 

RADIUM-226 1.58 0.11 0.12 

RADIUM-228 1.11 0.13 0.12 

THORIUM-228 2.03 0.79 0.16 

THORIUM-230 1.82 0.72 0.29 

THORIUM-232 0.86 0.47 0.16 

URANIUM-235 -0.11 0.34 0.56 

URANIUM-238 1.78 1.43 1.48 

SLD70758 5LD70758 08/07/02 3.1 3.60 0.0 ACTINIUM-227 0.18 0.13 0.23 0.02 

AMERICIUM-241 0.09 0.08 0.14 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 7.56 0.89 0.28 

PROTACTINIUM-2 -0.30 0.66 0.98 

RADIUM-226 1.61 0.11 0.1 

RADIUM-228 0.50 0.09 0.1 

THORIUM-228 0.51 0.35 0.14 

THORIUM-230 2.09 0.74 0.26 

THORIUM-232 0.26 0.23 0.14 

URANIUM-235 -0.01 0.29 0.48 

URANIUM-238 1.90 1.21 1.16 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70758 SLD70759 08/07/02 5.0 5.50 ACTINIUM-227 0.23 0.1 0.21 0.07 

AMERICIUM-241 -0.01 0.09 0.14 

CESIUM-137 -0.02 0.02 0.03 

POTASSIUM-40 15.70 1.35 0.32 

PROTACTINIUM-2 0.67 0.6 1.01 

RADIUM-226 2.02 0.11 0.09 

RADIUM-228 1.00 0.1 0.09 

THORIUM-228 1.90 0.78 0.16 

THORIUM-230 2.31 0.84 0.3 

THORIUM-232 1.66 0.69 0.16 

URANIUM-235 0.11 0.27 0.47 

URANIUM-238 1.15 1.06 1.18 

5LD70760 SLD70760 08/08/02 3.0 3.50 0.0 ACTINIUM-227 0.06 0.132 0.1972 0.04 

AMERICIUM-241 0.05 0.081 0.13 

CESIUM-137 0.00 0.019 0.02827 

POTASSIUM-40 6.89 0.783 0.3175 

PROTACTINIUM-2 0.70 0.576 0.9587 

RADIUM-226 2.75 0.128 0.078645 

RADIUM-228 0.62 0.076 0.07817 

THORIUM-228 1.37 0.69 0.4 

THORIUM-230 2.08 0.83 0.18 

THORIUM-232 0.80 0.49 0.18 

URANIUM-235 -0.06 0.251 0.4149 

URANIUM-238 2.59 1.148 1.048 

5LD70761 08/08/02 5.0 5.50 ACTINIUM-227 0.06 0.123 0.1839 0.04 

AMERICIUM-241 0.08 0.075 0.1225 

CESIUM-137 -0.01 0.019 0.02791 

POTASSIUM-40 15.66 1.279 0.263 

PROTACTINIUM-2 -0.31 0.534 0.7912 

RADIUM-226 1.25 0.076 0.069105 

RADIUM-228 0.88 0.081 0.07604 

THORIUM-228 1.24 0.56 0.25 

THORIUM-230 1.32 0.55 0.25 

THORIUM-232 1.37 0.57 0.25 

URANIUM-235 0.00 0.239 0.3975 

URANIUM-238 1.97 0.710 0.979 

SLD70762 SLD70762 08/13/02 3.5 4.00 0.0 ACTINIUM-227 0.06 0.1 0.15 0.00 

AMERICIUM-241 -0.01 0.05 0.1 

CESIUM-137 -0.01 0.01 0.02 

POTASSIUM-40 7.87 0.76 0.21 

PROTACTINIUM-2 -0.05 0.41 0.64 

RADIUM-226 1.28 0.07 0.06 

RADIUM-228 0.48 0.06 0.06 

THORIUM-228 0.86 0.49 0.37 

THORIUM-230 1.38 0.6 0.15 

THORIUM-232 0.55 0.36 0.15 

URANIUM-235 0.12 0.2 0.33 

URANIUM-238 0.26 0.49 0.87 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 
(pCi/g) 

Sums 
Ratios 
Value 5  

SLD70762 SLD70763 08/13/02 4.6 5.10 ACTINIUM-227 0.14 0.15 0.23 0.01 

AMERICIUM-241 -0.01 0.08 0.14 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 16.00 1.43 0.31 

PROTACTINIUM-2 0.31 0.63 1.01 

RADIUM-226 1.54 0.1 0.08 

RADIUM-228 0.95 0.1 0.09 

THORIUM-228 1.45 0.63 0.14 

THORIUM-230 1.63 0.65 0.27 

THORIUM-232 1.11 0.52 0.14 

URANIUM-235 0.01 0.27 0.45 

URANIUM-238 0.78 0.73 1.31 

SLD70772 SLD70772 08/15/02 2.0 2.50 0.0 ACTINIUM-227 0.23 0.11 0.18 0.01 

AMERICIUM-241 0.00 0.04 0.06 

CESIUM-137 0.01 0.02 0.03 

POTASSIUM-40 17.45 1.29 0.26 

PROTACTINIUM-2 0.21 0.48 0.76 

RADIUM-226 1.87 0.09 0.07 

RADIUM-228 1.16 0.09 0.07 

THORIUM-228 1.16 0.09 0.07 

THORIUM-230 1.88 3.32 5.43 

THORIUM-232 1.16 0.09 0.07 

URANIUM-235 0.05 0.21 0.35 

URANIUM-238 0.92 0.54 0.53 

SLD70773 08/15/02 5.0 5.50 ACTINIUM-227 0.32 0.32 0.51 0.06 

AMERICIUM-241 -0.06 0.1 0.17 

CESIUM-137 -0.05 0.05 0.08 

POTASSIUM-40 20.15 2.22 0.77 

PROTACTINIUM-2 0.26 1.36 2.17 

RADIUM-226 1.92 0.19 0.22 

RADIUM-228 1.43 0.23 0.22 

THORIUM-228 2.38 0.87 0.16 

THORIUM-230 2.28 0.82 0.29 

THORIUM-232 1.26 0.58 0.15 

URANIUM-235 -0.22 0.57 0.94 

URANIUM-238 -0.42 1.05 1.78 

SLD70774 5LD70774 08/20/02 3.5 4.00 0.0 ACTINIUM-227 0.08 0.14 0.2168 0.01 

AMERICIUM-241 0.05 0.087 0.1425 

CESIUM-137 0.00 0.022 0.03639 

POTASSIUM-40 6.75 0.848 0.3865 

PROTACTINIUM-2 -0.04 0.688 1.072 

RADIUM-226 1.40 0.099 0.08598 

RADIUM-228 0.72 0.096 0.1084 

THORIUM-228 1.26 0.67 0.42 

THORIUM-230 1.89 0.81 0.19 

THORIUM-232 0.84 0.51 0.19 

URANIUM-235 0.08 0.274 0.4711 

URANIUM-238 1.84 0.982 1.128 Al■ 

Printed 21-May-03 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l  bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 5  

SLD70774 SLD70775 08/20/02 5.5 6.00 ACTINIUM-227 0.07 0.137 0.2051 0.05 

AMERICIUM-241 0.05 0.085 0.1354 

CESIUM-137 -0.02 0.018 0.02925 

POTASSIUM-40 12.50 1.14 0.3107 

PROTACTINIUM-2 -0.50 0.597 0.8668 

RADIUM-226 2.36 0.115 0.073905 

RADIUM-228 0.83 0.093 0.08551 

THORIUM-228 1.00 0.51 0.26 

THORIUM-230 1.91 0.71 0.26 

THORIUM-232 1.60 0.63 0.26 

URANIUM-235 0.39 0.385 0.4587 

URANIUM-238 1.63 1.137 1.142 

5LD70776 SLD70776 08/21/02 3.0 3.50 0.0 ACTINIUM-227 0.27 0.09 0.13 0.89 

AMERICIUM-241 -0.03 0.03 0.05 

CESIUM-137 0.00 0.02 0.02 

POTASSIUM-40 14.93 1.13 0.22 

PROTACTINIUM-2 0.49 0.45 0.73 

RADIUM-226 1.96 0.09 0.06 

RADIUM-228 0.83 0.07 0.07 

THORIUM-228 0.83 0.07 0.07 

THORIUM-230 15.28 4.85 4.89 

THORIUM-232 0.83 0.07 0.07 

URANIUM-235 0.09 0.19 0.32 

URANIUM-238 1.30 0.49 0.48 

SLD70777 08/21/02 5.3 . 5.80 ACTINIUM-227 0.10 0.09 0.14 0.00 

AMERICIUM-241 -0.03 0.03 0.04 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 14.05 1.04 0.21 

PROTACTINIUM-2 0.07 0.38 0.58 

RADIUM-226 1.21 0.06 0.05 

RADIUM-228 0.77 0.06 0.05 

THORIUM-228 0.77 0.06 0.05 

THORIUM-230 0.54 2.82 4.21 

THORIUM-232 0.77 0.06 0.05 

URANIUM-235 0.06 0.16 0.27 

URANIUM-238 0.99 0.49 0.41 

SLD70778 SLD70778 09/09/02 3.5 4.00 0.0 ACTINIUM-227 0.12 0.11 0.16 0.02 

AMERICIUM-241 0.02 0.03 0.05 

CESIUM-137 0.00 0.01 0.02 

POTASSIUM-40 17.29 1.25 0.22 

PROTACTINIUM-2 0.46 0.45 0.72 

RADIUM-226 2.51 0.1 0.06 

RADIUM-228 0.93 0.07 0.06 

THORIUM-228 0.93 0.07 0.06 

THORIUM-230 -0.59 2.99 4.77 

THORIUM-232 0.93 0.07 0.06 

URANIUM-235 0.09 0.19 0.32 

URANIUM-238 2.16 0.52 0.49 

Printed 21-May-03 



Table 3-2 
City of Venice, Illinois Vicinity Property (DT-11) 

Pre-Design Investigation Radiological Data Results 
Page 108 of 108 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft' bgs) 2  

End 
Depth 
(ft bgs) 

Thickness of 
Cover Material 

(ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum. 
Ratios 
Value 5  

SLD70778 SLD70779 09/09/02 5.5 6.00 ACTINIUM-227 0.12 0.2 0.32 0.00 

AMERICIUM-241 -0.05 0.07 0.1 

CESIUM-137 -0.04 0.03 0.05 

POTASSIUM-40 9.19 1.19 0.6 

PROTACTINIUM-2 -0.19 1.09 1.67 

RADIUM-226 1.86 0.15 0.16 

RADIUM-228 0.48 0.11 0.16 

THORIUM-228 1.33 0.58 0.39 

THORIUM-230 1.17 0.52 0.25 

THORIUM-232 0.59 0.35 0.13 

URANIUM-235 0.07 0.39 0.66 

URANIUM-238 1.01 0.76 1.38 

ft feet 
2  bgs - below ground surface 

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

values • 

Background Values: 	Radium-226=2.80 pCi/g 
Radium-228=0.95 pCi/g 
Thorium-230=1.90 pCi/g 
Thorium-232=0.95 pCi/g 
Uranium-238=1.40 pCi/g 

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

Printed 21•May-03 



Table 3-3 
City of Venice, Illinois Vicinity Property (DT-11) 

Summary of Natural, In-situ Soil Descriptions and Data 

Sample 
Location 

Natural In-situ 
Soil Horizon 

(ft. bgs) 

Natural In-Situ 
Soil Horizon 

Elevation 
(msll 

USCS 
Classification 

Soil Description 
Natural In-Situ 
Soil Horizon 

Sample ID 

SL069728 15.0 425.78 CL silty clay with trace sand, mottled gray, brown SL070388 

SLD69740 6.4 421.19 CL 
silty clay, It. brown, med. stiff, low-med. 
plasticity 

NS 

SLD69742 6.0 419.99 CL silty clay, gray, wet, soft SLD70517 

SLD69774 >30.0 <386.88 NA NA NS 

SLD70383 10.6 411.85 CL silty clay, soft, med. plastic, gray, saturated SLD70497 

SLD70425 8.2 414.80 CL 
clay, med. plasticity, mottled gray/brown, 
natural calcium deposits, moist, stiff 

SLD70429 

SLD70441 26.5 396.86 ML 
silt, gray, trace clay and fine sand, layered, 
gray/green, wet, med. stiff 

SLD70445 

SLD70446-1 19.0 403.40 SM 
sandy silt, gray (dark) sand is very fine med 
stiff layered w/ texture 

NS 

SLD70446-2 13.0 409.36 ML 
silt, textured, layered in wavy orientation, wet, 
few sand 

NS 

SLD70446-3 12.2 410.90 SM 
sandy silt, textured wavy layers, moist, dark 
gray 

SLD70509 

SLD70452-1 12.0 411.81 CL 
silty clay, med. stiff, med. plastic, gray, moist, 
textured 

SLD70512 

SLD70452-2 13.0 410.78 CL silty clay, med. plastic, soft, gray, moist NS 

SLD70457 15.1 406.41 CL 
silty clay with fragments of weathered (natural) 
wood 

SLD70515 

• 
ft. bgs - feet below ground surface 

msl - mean sea level 

USCS - Unified Soil Classification System 

- greater than 

- less than 
NA - Not available 

NS - Not sampled 

Note: SOR values for soil samples collected from 

natural in-situ soil were below 0.10. 

• 



Table 4-1 
City of Venice, Illinois Vicinity Property (DT-11) 

Summary of Data Quality Assessment 
Page 1 of 2 

Precision 

Did field screening samples meet SAG Table 3-1 
DQ0s for precision? 

Field screening samples met the precision 
objectives. 

Did field and laboratory duplicate samples analyzed 
in the laboratory meet SAG Table 3-1 DQ0s for 
precision? 

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 within the control 
limits for both the field and laboratory duplicate 
samples. 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 DQ0s for accuracy? 

The data have been evaluated and/or validated by 
the SAIC Data Management Group. The percent 
recoveries for the laboratory control samples (LCS) 
and/or tracers were within control limits. The data 
can be used for their intended purpose. 

Representativeness 

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

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

Were the sampling techniques defined In the SAG 
implemented? 

Sampling techniques defined in the SAG were 
implemented. 

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

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. 

Were holding times exceeded? Holding times were not exceeded. 

Completeness 

Are results available for at least 95% of field 
screening samples? 

Results are available for 100% of the field 
screening samples. 

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

The percent completeness for this sampling effort is 
99.9%. 

Comparability 

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

Current and historical information are sufficiently 
comparable to allow a reasonable determination of 
the nature and extent of the radiological 
contamination. 

• 

• 
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Table 4-1 
City of Venice, Illinois Vicinity Property (DT-11) 

Summary of Data Quality Assessment 
Page 2 of 2 

Pre-Design Investigation Samples 

Were all sample locations sampled? All sample locations were sampled. 

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

Not applicable. All samples were collected. 

Were the surface and subsurface soil 
concentrations of radiological COCs, and their 
associated SOR values, determined for the DT-11? 

The surface and subsurface concentration of 
radiological COCs and their associated SOR values 
were determine for the DT-11. 

Was the vertical extent of contamination delineated 
at each sample location? 

The vertical extent of contamination was delineated 
at each sample location utilizing the analytical data 
and the geological and historical data. 

Was the horizontal extent of contamination 
delineated around each area of contamination? 

The horizontal extent of contamination was 
delineated around each area of contamination 
within the DT-11 property lines. 

Was radiological contamination associated with 
suspected historical and or geological features? 

Yes, Refer to Section 4.0 for a detailed evaluation 
of the historical features that are radiologically 
contaminated. 

Did the gamma walkover surveys and associated 
sampling identify surface expressions and/or target 
features that were radiologically contaminated? 
Were these features delineaied horizontally and 
vertically? 

Yes, the gamma walkover surveys and associated 
samples did identify surface expressions and target 
features that were radiologically contaminated. The 
contaminated surface expressions and target 
features were delineated both horizontally and 
vertically. Refer to Section 4.0 for a detailed 
evaluation of the gamma walkover survey results 
and their associated sample results. 

Class 2 Areas 

Were all Class 2 borings completed and sampled? All planned borings were completed and sampled. 

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

Not applicable. All samples were collected. 

For borings with sample results with SOR greater 
than 1, were additional borings completed? 

No additional borings were completed. 

• 
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• Appendix A 

DT-11 Phase I Boring Logs 

SLD06002 	 SLD06011 	 SLD06020 	 SLD06029 	 SLD06038 

SLD06003 	 SLD06012 	 SLD06021 	 SLD06030 	 SLD06039 

SLD06004 	 SLD06013 	 SLD06022 	 SLD06031 	 SLD06117 

SLD06005 	 SLD06014 	 SLD06023 	 SLD06032 	 SLD06118 

SLD06006 	 SLD06015 	 SLD06024 	 SLD06033 	 SLD06119 

SLD06007 	 SLD06016 	 SLD06025 	 SLD06034 	 SLD06120 

SLD06008 	 SLD06017 	 SLD06026 	 SLD06035 	 SLD06179 

SLD06009 	 SLD06018 	 SLD06027 	 SLD06036 	 SLD06185 

SLD06010 	 SLD06019 	 SLD06028 	 SLD06037 

DT-11 Phase II Boring Logs 

SLD69727 	 SLD69744 	 SLD69771 	 SLD70433 	 SLD70707 

• 
SLD69728 	 SLD69745 	 SLD69773 	 SLD70437 	 SLD70711 

SLD69729 	 SLD69746 	 SLD69774 	 SLD70441 	 SLD70729 

SLD69730 	 SLD69747 	 SLD69775 	 SLD70446 	 SLD70733 

SLD69731 	 SLD69748 	 SLD70159 	 SLD70450 	 SLD70735 

SLD69732 	 SLD69749 	 SLD70380 	 SLD70452 	 SLD70745 

SLD69733 	 SLD69750 	 SLD70383 	 SLD70457 	 SLD70756 

SLD69734 	 SLD69751 	 SLD70389 	 SLD70462 	 SLD70758 

SLD69735 	 SLD69754 	 SLD70393 	 SLD70470 	 SLD70760 

SLD69736 	 SLD69755 	 SLD70397 	 SLD70474 	 SLD70762 

SLD69737 	 SLD69756 	 SLD70401 	 SLD70478 	 SLD70772 

SLD69738 	 SLD69765 	 SLD70405 	 SLD70482 	 SLD70774 

SLD69739 	 SLD69766 	 SLD70409 	 SLD70488 	 SLD70776 

SLD69740 	 SLD69767 	 SLD70413 	 SLD70490 	 SLD70778 

SLD69741 	 SLD69768 	 SLD70417 	 SLD70694 

SLD69742 	 SLD69769 	 SLD70421 	 SLD70696 

SLD69743 	 SLD69770 	 SLD70425 	 SLD70705 
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Appendix C 

Cross Section from the Original As-Built Construction 
Drawings of the McKinley Bridge Illustrating the 1910 

Topographic Surface 
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