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410 	1.0 Introduction 

This Pre-Design Investigation Data Summary Report (PDIR) documents the results of a 

pre-design investigation (PDI) conducted by Shaw Environmental, Inc. (Shaw), under the 

direction of the U.S. Army Corps of Engineers (USACE), at the Burlington Northern Santa Fe 

(BNSF) (formerly known as the Chicago, Burlington and Quincy) Railroad Vicinity Property 

(DT-12), St. Louis Downtown Site (SLDS), St. Louis, Missouri (see Figure 1). The PDI 

activities for DT-12 were conducted from February 2009 to July 2009. 

• 

The SLDS consists of the Mallinckrodt Inc. (currently known as Covidien) plant (a chemical 

manufacturer) and surrounding vicinity properties. The portion of DT-12 that was initially 

identified by the Record of Decision for the St. Louis Downtown Site, St. Louis, Missouri (ROD) 

(USACE, 1998), included the portion of the BNSF Railroad that is bounded to the north by the 

southern edge of the City of Venice, Illinois Vicinity Property (DT-11) and to the south by the 

southern edge of Angelrodt Street (see Figure 1). The pre-design investigation activities for 

DT-12 included this portion of the BNSF Railroad and the portions of DT-12 that were included 

as a SLDS vicinity property as part of the Memorandum for Record (USACE, 2005) to the ROD 

(USACE, 1998). The areas of DT-12 that were added to the ROD included two segments of the 

BNSF Railroad: one segment that is bound to the north by the southern edge of Angelica Street 

and to the south by the southern edge of DT-11 and one segment that is bound by the southern 

edge of Angelrodt Street and the northern edge of Dock Street (see Figure I). 

The purpose of the PDI activities at DT-12 was to evaluate the potential for radiological 

contamination to be present and/or associated with subsurface features that may have harbored or 

transported radiological contaminants of concern (COCs), further delineate the horizontal and 

vertical extent of areas of radiological contamination that were identified during the gamma 

walkover survey and PDI activities, and conduct final status survey sampling at locations that 

were not expected to contain radiological contamination. The investigation activities conducted 

at DT-12 and the radiological results obtained during these activities are described in this PDIR. 

The PDI effort was planned to complete and enhance the previous investigations as discussed in 

Section 3.0 of this PDIR. The results of the recent investigation, along with the previous results, 

will be used to determine the areas that have been impacted for remediation planning purposes. 

• 	DT-I2 PDIR Rev 0.doc 
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The PDI activities for DT-12 were conducted through the Formerly Utilized Sites Remedial 

Action Program (FUSRAP). The FUSRAP was developed in 1974 by the Atomic Energy 

Commission (AEC) (now the U.S. Department of Energy [DOE]) to identify and clean up or 

otherwise control sites where radioactive materials remained from activities carried out under 

contract to the Manhattan Engineer District (MED) and the AEC during the early years of the 

nation's atomic energy program (Bechtel National, Inc. [BNI], 1994). Subsequently, Congress 

transferred responsibility for the FUSRAP to the USACE in 1997. 

The radioactive materials were generated during the MED/AEC era prior to the U.S. Nuclear 

Regulatory Commission and therefore predate licensing. Mallinckrodt Chemical Works was 

contracted to the AEC, and the uranium ore processed was not licensed material at the time. Any 

other radiological licenses held by Mallinckrodt are not within the scope of the PDI effort. 

The ROD identified the SLDS as requiring remediation of radiological contamination (USACE, 

1998). As identified by the ROD, the radiological COCs at the SLDS consist of uranium 

(U)-238 and its daughters, especially thorium (Th)-230 and radium (Ra)-226, U-235 and its 

decay products including protactinium (Pa)-231 and actinium (Ac)-227, and Th-232 and its 

progeny. In the context of this PDIR, radiological contamination is defined as the presence of 

radiological COCs in an individual soil sample or group of samples at net concentrations (above 

the SLDS background concentrations) that exceed the ROD remediation criteria. The 

background concentrations used for the evaluations in this PDIR are defined by the arithmetic 

mean of the distribution of background measurements that were reported in the Background Soils 

Characterization Report for the St. Louis Downtown Site, St. Louis, Missouri (USACE, 1999). 

Note that the presence of COCs at concentrations that exceed the ROD remediation criteria in an 

individual sample or group of samples might not exceed ROD remedial goals, as ROD remedial 

goals are based on the average concentration of the SLDS COCs within the entire population of 

data that are above the site background distribution for a 100-square-meter area. The final 

demonstration that ROD remedial goals have been met is not within the scope of this report, but 

will be completed as part of the Final Status Survey Evaluation (FSSE) to be conducted in 

accordance with the Final Status Survey Plan for Accessible Soil Within Mallinckrodt Property 

and Vicinity Properties, Excluding Plants 1, 2 and the City Property at the St. Louis Downtown 

Site, St. Louis, Missouri (USACE, 2002). The results of the FSSE will be included in the Post-

Remedial Action Report for DT-12. 

DT-I2 PDER Rev 0.doc 
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• 	2.0 Property Description 

This PDIR addresses the PDI activities for a portion of the BNSF Railroad, and its associated 

right-of-way, which runs north-south along the eastern side of the SLDS. The portion of the 

BNSF Railroad evaluated during this PDI is bounded to the north by the southern edge of 

Angelica Street and to the south by the northern edge of Dock Street (see Figure 1). The 

USACE has designated this area of the BNSF Railroad as the SLDS Vicinity Property DT-12. 

Currently there are two rail lines the traverse this property, one is the main rail line for the 

BNSF Railroad and the other is a rail spur. This rail spur is located to the west of the main rail 

line and is currently used by the Lange-Stegmann Fertilizer Company (Lange-Stegmann). The 

remainder of the property is undeveloped. 

• 
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3.0 DT-12 Historical Information 

Historical information sources and documents were reviewed as part of the PDI planning to gain 

insight as to when land development activities and/or related physical changes may have 

occurred at DT-12 and surrounding properties, resulting in changes to the topographic surface. 

The types of land development activities/changes of interest that were looked for during this 

review included the placement of fill material and/or earth movement activities that may have 

altered the topography of DT-12, and the addition, removal, or modification of man-made 

structural elements. Historical drainage/erosional features, if present, were also identified during 

this review. Identified land development activities and/or drainage/erosional features were then 

compared with Mallinckrodt operational activities and their associated time frames to determine 

if an identified historical feature is suspected to harbor radiological contamination and/or exceed 

the ROD remedial goals (USACE, 1998). These identified historical feature(s) were then 

proposed as sample locations and presented to the USACE for approval. 

The historical information review involved the evaluation of previous investigation activities at 

DT-12 and surrounding properties and the identification of any historical features of interest. In 

addition to the ROD (USACE, 1998), the following historical information sources and 

documents were used for this review: 

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

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

• Radiological, Chemical, and Hydrogeological Characterization Report for the 
St. Louis Downtown Site in St. Louis, Missouri (Characterization Report) 
(BNI, 1990) 

• Remedial Investigation Report for the St. Louis Site, St. Louis, Missouri (Remedial 
Investigation Report) (BNI, 1994) 

• Remedial Investigation Addendum for the St. Louis Site, St. Louis, Missouri 
(Remedial Investigation Report Addendum) (Science Applications International 
Corporation [SAIC], 1995) 

• Appraisal Report for the Thomas & Proetz Lumber Company, St. Louis, Missouri 
(Wenzlick, 1959) 

A summary of historical information is provided in the following subsections. A detailed 

discussion of historical information and land use is beyond the scope of this PDIR. Refer to the 

above-referenced documents for additional information. 

• 

• 
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• 
3.1 Historical Land Use 

Based on a review of the aerial photographs and historical documents, DT-12 was used for 

railway transportation purposes. The right-of-way on which DT-12 is currently situated was 

initially owned and operated by the St. Louis Keokuk and Northwestern Railroad until the mid to 

late 1800s. Reportedly, this rail line was constructed so that the tracks were above the 1844 

flood level of 421 feet mean sea level (msl) (Wenzlick, 1959). In the late 1800s, this rail line 

was purchased and operated by the Chicago, Burlington and Quincy Railroad (Wenzlick, 1959). 

In the mid 1990s, the Chicago, Burlington and Quincy Railroad became known as the BNSF 

Railroad (Wikipedia, 2010). 

3.2 Geology, Hydrogeology, Hydrology 

Radiological contamination has been identified at the SLDS and nearby vicinity properties 

within historical fill horizons that are at or near an elevation of 420 feet msl and deeper. In order 

to understand the geological characteristics of the historical fill horizons at DT-12, and to 

determine how these characteristics may affect the migration of any radiological contamination, 

the regional geology, hydrogeology, and hydrology of the SLDS was compared with the local 

geology, hydrogeology, and hydrology of DT-12. Insights gained from this comparison were 

then used in the evaluation of identified contaminated areas in order to help bound the estimated 

extents of contamination. 

The current ground surface of DT-12 consists of unconsolidated cover material. Approximately 

30 percent of this unconsolidated material consists of granite ballast that is located beneath and 

along the edges (within approximately 1 foot) of the rail lines. The remaining ground surfaces of 

DT-12 are covered with silty sands and gravels with urban fill. The thickness of the ballast 

material varies throughout the length of DT-12 from 2 inches to 6 inches. Based on the historical 

photographs, DT-12 appears to have been without consolidated cover material during the years 

that MED/AEC activities occurred at Mallinckrodt. 

The topographic surface and subsurface at the SLDS consists mostly of urban fill material 

overlying alluvial deposits referred to as the "natural, in-situ soil horizon." This natural, in-situ 

soil horizon serves as a marker horizon because its homogeneity across the SLDS makes it easily 

identifiable during subsurface investigations. It also provides a reference horizon that indicates 

that the subsurface investigation is below the topographic surface that would have been present 

during and after Mallincicrodes MED/AEC operational activities. 

The current topography of DT-12 is relatively flat. The rail lines (main rail line and rail spur) are 

slightly elevated above the surrounding ground surface in order to allow precipitation to run off 

DT-12 PDIR Rev 0.doc 
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of the rail beds and collect in low-lying areas adjacent to the tracks. It was noted during PDI 

planning activities and during the PDI sampling activities that water would pond in the low-lying 

areas adjacent to the rail spurs. 

A 1933 topographic map (USGS, 1933) with a 2-foot contour interval indicates that historically, 

the topographic elevation for DT-12 varied throughout the property. Between Angelica Street 

and DT-11 (McKinley Bridge), the elevation varied from approximately 414 feet msl near 

Angelica Street to approximately 422 feet msl near DT-11. Between DT-11 and Angelrodt 

Street, the elevation was approximately 422 feet msl, and from Angelrodt Street to Dock Street 

the elevation decreased from 422 feet msl to approximately 418 feet msl. 

During the PDI planning for DT-12, the historical aerial photographs and topographic maps were 

used to help identify any low-lying areas and/or erosional features in order to assess whether 

radiological COCs may have been present within these areas. During the field sampling 

activities, the location of these identified features were determined and evaluated for the 

presence of radiological COCs. Additionally, any low-lying areas and/or erosional features that 

were identified during the pre-design investigation field activities for DT-12 were also evaluated 

for the presence of radiological COCs. 

Regionally, the geological setting at the SLDS consists of fill material, discernable as multiple 

horizons at most locations, with an average thickness of 13 feet. The fill material may contain 

concrete, brick, glass, coal cinders, slag material, and/or other miscellaneous material that was 

placed on top of the original floodplain sediments in the late 1800s and early 1900s (USACE, 

1998). The alluvial floodplain deposits underlying the fill material consist of stratified clays, 

silts, sands, and gravels that range in thickness from 5 to 30 feet. These alluvial floodplain 

deposits are also referred to in this PDIR as the natural, in-situ soil horizon. 

The local geological setting at DT-12 can be characterized to 20 feet below ground surface (bgs) 

along the portions of the DT-12 that are located to the south of DT-11 and to 6 feet bgs along the 

portions of DT-12 that are located to the north of DT-11. The subsurface soils at DT-12 are 

primarily composed of urban fill material with some soil components. Typically this urban fill 

material consisted of silty sand and gravel with cinders, slag, and intermittent layers of bricks, 

wood, and glass. This coarse-grained fill layer typically extends from the ground surface to a 

depth of 4 to 6 feet bgs. Underlying this initial coarse-grained fill layer is an urban fill layer that 

contains silty clay with cinders, slag and intermittent layers of bricks. The natural, in-situ soil 

horizon was not readily identified within the soil samples that were collected to the north of 
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• DT-11. However, the natural in-situ soil horizon appeared to have been encountered at 

approximately 17 feet bgs to the south of DT-11. 

Ground water at the SLDS has been identified within three hydrostratigraphic units 

(HUs): HU-A, HU-B, and HU-C. HU-A comprises the fill material and the upper portion of the 

underlying alluvial deposits. HU-B, also called the Mississippi Alluvial Aquifer, comprises the 

lower portions of the alluvial deposits and consists of sands and silty sands. HU-C is located 

within the limestone bedrock. Ground water in the St. Louis area is generally of poor quality and 

does not meet drinking water standards without treatment (USACE, 1998). The PDI drilling and 

sampling activities for DT-12 were within the HU-A. During the PD1 drilling and sampling 

activities, ground water was encountered between 12 to 16 feet bgs in the area to the south of 

DT-11. Ground water was not encountered within the soil borings that were advanced to the 

north of DT-11. 

According to USGS data, four Mississippi River flood events occurred during the years that the 

MED/AEC was operating at Mallinckrodt. Two of these flood events had peak flow elevations 

of 419 feet msl (USGS, 2004) and two had peak flow elevations of 420 feet msl. These flood 

events occurred in 1943 and 1944 (peak river elevations of 419 feet ms1) and in 1947 and 1951 

(peak river elevations of 420 feet ms1). Each of these flood events would have resulted in 

floodwaters inundating unprotected areas of Mallinckrodt and surrounding vicinity properties 

that were topographically at or below the respective flood elevations. As discussed in 

Section 3.1, the DT-12 rail lines were reportedly constructed in the mid-1800s to be elevated 

above the 1844 flood elevation of 421 feet msl (Wenzlick, 1959). However, based on the 1933 

topographic map, only the portion of DT-12 that is located between DT-11 and Angelrodt Street 

appears to be above this elevation. 

Two aerial photographs, one taken on July 3, 1947 and the second an oblique aerial photograph 

from 1951 (most likely July), depict the approximate areal extent of the Mississippi River flood 

events that occurred during the two respective years. Although the 1951 aerial photograph does 

not provide coverage of the full extent of DT-12, it is noted that the floodwater extents from both 

flooding events appeared to be similar. In both the 1947 and the 1951 aerial photographs, 

floodwaters are observed along streets, railroad lines, and unprotected areas. In the 1947 aerial 

photograph, floodwaters from the Mississippi River appear to cover approximately 95 percent of 

the surface area of DT-12. 

Based on this information, it appears that until the Mississippi River Flood Protection Levee 

(Levee) was constructed in the early 1960s, the majority of the surface area of DT-12 was • 	DT-I2 PDIR Rev 0.doc 
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susceptible to periodic flooding by the Mississippi River. During these flooding events, surface 

sediments at DT-12 may have become entrained in the floodwaters and subsequently 

re-deposited once the floodwater velocities decreased. Factors on DT-12 such as the rail lines, 

vegetation, and elevated and low-lying areas along the tracks may have influenced the velocity 

of the inundating floodwaters and resulted in the deposition of the entrained sediments. During 

the PDI planning for DT-12, the historical aerial photographs and topographic maps were 

reviewed in an effort to identify and propose sample location for areas where inundating 

floodwaters may have deposited entrained sediments. 

3.3 Historical Sampling/Excavation Activities 

BNI/SAIC performed a remedial investigation at the SLDS between 1986 and 1992 to 

"...determine the extent of radioactive contamination, to delineate any chemical contamination 

associated with such radioactive contamination, and to characterize the properties geological and 

hydrogeological features" (BNI, 1994). The overall assessment of the soil samples that were 

collected during the remedial investigation was that contamination was widespread across the 

SLDS, as it was defined at that time, from the surface to a depth of approximately 23 feet bgs 

(BNI, 1994). The remedial investigation activities completed on DT-12 are discussed in Section 

3.3.1 below. Additionally the sampling and remedial excavation activities that occurred on 

properties adjacent to DT-12 are included and discussed in Section 3.3.2 of this PDIR in order to 

assist in the interpretation of similar DT-12 data. 

3.3.1 SLDS Remedial Investigation 

As discussed in Section 1.0, only the portion of DT-12 that is located between DT-11 (McKinley 

Bridge) and the north side of Angelrodt Street was included in the remedial investigation 

activities at the SLDS. During these activities, 28 locations were identified and sampled 

(see Figures 2D, 2E, 3D and 3E). Eighteen of the remedial investigation sample locations were 

surface sample locations, and the remaining ten included the collection of subsurface samples to 

depths ranging from 2 feet bgs to 3 feet bgs (see Table 1). The radiological results from the 

collected samples indicated that 18 soil sample locations, when compared to ROD remediation 

criteria, contained concentrations of radiological COCs that resulted in sum-of-ratio net (SORne0 

values greater than or equal to 1.0. Sample locations that exceeded ROD remediation criteria are 

indicated with an underline on Figures 2D, 2E, 3D and 3E. 

3.3.2 Nearby SLDS Remedial Excavations 

Between May 2001 and August 2006, remedial excavation activities, conducted pursuant to the 

remedial goals established in the ROD (USACE, 1998), were completed on several properties 

DT-I2 PDIR Rev 0.doc 
	

Pre-Design Investigation Data Summary Report 

	 • 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-I2) 

FUSRAP St. Louis Downtown Site 

• 

• 

3-5 



Revision 0 
04/21/2010 

• 

• 

that are adjacent to DT-12. Five of these properties had remedial excavations with sidewalls that 

adjoined with DT-12: Midwest Waste Vicinity Property (DT-7), City of Venice, Illinois Vicinity 

Property (DT-11), Mallinckrodt Plants 7 North and 7 South, and Gunther Salt Vicinity Property 

South (DT-4 South). Additionally, FSS sampling took place along portions of DT-11 that are 

also adjacent to DT-12 (see Figures 2D, 2E, 3D and 3E). 

Between May 2001 and January 2003, remedial excavation activities occurred throughout DT-7. 

The portion of the remedial excavation that was adjacent to DT-12 was approximately 4 feet 

deep (see Figure 3E). Following the removal of radiologically contaminated soil, FSS samples 

were collected from the floor and sidewalls of the portions of the excavation that were adjacent 

to DT-12. The results from several of these FSS samples indicated that the soils adjacent to 

DT-12 still contained residual concentration levels of radiological COCs that were above their 

respective SLDS background concentration levels, but not at concentration levels that exceeded 

ROD remediation criteria (see Table 2). 

Remedial excavation activities occurred throughout DT-11 between November 2003 and January 

2004. One of the remedial excavation areas for DT-11 was located adjacent to DT-12 (see 

Figure 3D). This area was identified and delineated during the PDI activities for DT-11 and was 

subsequently remediated to a depth of approximately 1 to 2 feet bgs (see Figure 3D). Following 

the remedial excavation of contaminated soil from this area, six soil samples (HTZ76781, 

SLD80166, SLD80167, SLD80168, SLD80194 and SLD80196) were collected from the floor 

and sidewalls of the excavated area (see Figure 3D). The results from these soil samples 

indicated that radiological COCs were present but not at concentrations that exceeded ROD 

remediation criteria (see Table 2). 

Between February 2005 and August 2006, remedial excavation activities occurred throughout 

Mallinckrodt's Plant 7 North and Plant 7 South. With the exception of the area immediately to 

the south of Destrehan Street, the portions of the remedial excavations for Plants 7 North and 

7 South that were adjacent to DT-12 were between 1 and 4 feet deep (see Figure 3D). Following 

the excavation activities in Plants 7 North and 7 South, 35 FSS soil samples were collected from 

locations throughout the sidewall areas that were adjacent to DT-12. Twenty-six of the sample 

locations indicated the presence of radiological contamination (see Table 3). The area to the 

south of Destrehan Street was approximately 12 feet deep and was the result of the remedial 

efforts to remove and replace a 30-inch sewer located along the south side of Destrehan Street. 

Prior to backfilling soil around the new section of sewer, three inaccessible soil samples were 

collected from the contact between the remaining portions of the sewer line and the surrounding 

soil (see Figure 3D). The concentration of radiological COCs within these soil samples resulted 
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in SORnet  values that were greater than 1.0 (see Table 3). Note that this sewer line continues 

eastward and traverses under DT-12. 

The final remedial excavation activities that were completed adjacent to DT-12 occurred 

between April 2006 and July 2006, on DT-4 South. During the remedial excavation activities for 

DT-4 South, two remedial excavations were completed on the eastern side of DT-4 South. These 

remedial excavations were approximately 1 to 3 feet deep (see Figure 3E). Following the 

remedial excavation activities along the eastern portion of DT-4 South, five biased HTZ soil 

samples were collected along the exposed sidewalls of the respective excavations (see 

Figure 3E). Additionally, one biased HTZ sample was collected near the northeast corner of 

DT-4 South (near the intersection of Buchanan Street and DT-12; (see Figure 3E). These biased 

HTZ sample locations indicated that radiological COCs were present within the sampled soils at 

concentration levels that resulted in a SOR net  value that was greater than 1.0 (see Table 4). 

• 
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• 	4.0 Pre-Design Investigation Methodology 

The PDI activities at DT-12 were completed in accordance with the Pre-Design Investigation 

Work Description, FUSRAP St. Louis Downtown Site, St. Louis, Missouri (Work Description) 

(Shaw, 2004) as amended by an appendix to the Work Description published separately, entitled 

Appendix B.9 Pre-Design Investigation Work Scope for the Burlington Northern/Santa Fe 

Railroad Vicinity Property (DT-12) (Appendix B.9) (Shaw, 2009). In addition, the PDI activities 

were performed in accordance with the Sampling and Analysis Guide for the St. Louis Sites, 

St. Louis, Missouri (SAG) (USACE, 2000). Activities performed as part of the PDI consisted of 

a review of the available historical information, completion of walkover surveys and biased soil 

sampling, collection of potential Class 1, potential Class 2, and PDI soil samples, and subsequent 

data review. (Note: the use of the phrases "potential Class 1" and "potential Class 2" denotes 

sample locations that were initially used for PDI purposes but may also be used for FSSE 

purposes if the associated SOR net  value is less than 1.0.) The following subsections describe the 

methodology that was used during the PDI activities at DT-12. 

4.1 Soil Borings 

The PDI soil borings were drilled using a Central Mine Equipment 75 drill rig equipped with 

3.25-inch inside diameter hollow stem augers. Soil samples were collected using a 2-toot-long 

by 3-inch outside diameter steel split-spoon sampling device. The split spoon was driven in 

advance of the hollow stem auger using a 140-pound automatic drop hammer through a 30-inch 

drop height. After each 2-foot evaluation length was collected, the augers were advanced 2 feet 

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

Where conditions would not allow the use of a drill rig (e.g., overhead power lines, proximity of 

structures, etc.), soil borings were completed using a 0.5-foot-long by 3-inch outside diameter 

steel auger or pneumatic post driver to advance a 2-foot-long by 3-inch outside diameter steel 

split-spoon sampler. Soil borings drilled using hand augers were advanced at 0.5-foot 

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

slowly lowered to the bottom of the borehole to prevent dislodging of sidewall material from the 

borehole. The depth of penetration of the auger was closely monitored via tape measure to 

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 Model 2221 together 

with a Ludlum Model 44-10 (2x2 NaI [sodium iodide] detector). During drilling activities, soil 

was screened for volatile organic compounds within the breathing zone for health and safety 

purposes using either a photoionization or flame ionization detector. The field geologist 
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identified and lithologically described the soil using ASTM International (ASTM) Method 

D2488-00, "Standard Practice for Description and Identification of Soils (Visual-Manual 

Procedure)" (ASTM, 2006). 

The field geologist also determined whether more than 33 percent of the soil in a given 2-foot 

evaluation length was unrecoverable. If the field geologist determined that the soil within the 

given evaluation length was not sufficiently recovered or was "slough" material originating from 

upper intervals, a soil sample from the same depth at an adjacent location was collected. The 

lithology, recovery information, and screening results were recorded on the soil boring log at the 

time of boring advancement. If applicable during logging, particular attention was paid to 

identifying the existence of remnant surface soil horizons, erosional zones, or other historical 

indicators (e.g., debris zones). The sample depths at each location, and the associated soil types 

encountered within the drillhole, are detailed in the boring logs for drilling and/or hand augering 

(see Appendix A). The equipment used to collect soil samples was cleaned and decontaminated 

in accordance with the SAG (USACE, 2000). 

Soil samples collected from the 0.5-foot interval of interest were placed in 1-quart containers 

with tight-fitting lids and submitted for analysis of the SLDS radiological COCs. These samples 

were submitted to the St. Louis FUSRAP Laboratory under chain-of-custody, in accordance with 

SAG procedures (USACE, 2000). Soil boring samples collected for archiving were placed in 

sealable plastic bags. The archived samples were then transported to the on-site storage trailer 

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

Upon completion, each soil boring was backfilled in accordance with the SAG (USACE, 2000) 

or as directed by the USACE. Subsequent to backfilling the soil borings, each location was 

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

4.2 	Evaluation of Analytical Data 

Soil samples that were collected during the PDI for DT-12 were submitted to the St. Louis 

FUSRAP Laboratory and analyzed by gamma and alpha spectroscopy for the SLDS radiological 

COCs. After completing the analyses, the results were used as the input for interpretation of the 

PDI results. The gross radiological soil sample results (not corrected for the arithmetic mean site 

background concentrations) for each sample were imported into a working database. Analytical 

data tables were then generated using the working database. These data tables contain the gross 

analytical results and associated SOR net  value for each sample after correction for contribution 

from background. The equations used to calculate the SOR net  values for samples from 0 to 0.5 

feet bgs and samples from greater than 0.5 feet hgs are as follows: 
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• 	Samples from 0 to 0.5 feet bgs (the ground surface begins at the topographic surface): 

SORnet  = 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 bgs: 

SORnet = Greater of Ra-226 or Th-230 + Greater of Ra-228 or Th-232 + U-238  
15 pCi/g 	 15pCi/g 	 50 pCi/g 

Where pCi/g = picoCuries per gram 

The calculated SOR net  value for each sample was compared to the ROD remediation criteria 

(USACE, 1998) to determine if radiological contamination was present. A sample with a 

SORnet  value greater than or equal to 1.0 was assumed to be contaminated. If contamination was 

identified, the available data and information were evaluated further to estimate the vertical and 

horizontal extent of radiological contamination. 

The evaluation of the estimated extent of contamination was performed considering adjacent 

sample analytical data and information pertaining to historical or geological features controlling 

the soil or contaminant deposition in the sample location area. Also considered was information 

pertaining to nearby structural features or barriers that might limit or influence the path of 

migration of contamination in a preferred direction. It should be noted that when radiological 

contamination was detected within a sample from a particular sample interval (e.g., from 0 to 0.5 

feet bgs), it was conservatively assumed that the depth of contamination at that location extended 

to the top of the next sampled interval that did not contain radiological contamination, or to the 

top of a structural or geological barrier. Upon completion of the evaluation, contours depicting 

an estimation of the extent of contamination were developed. 

4.3 Walkover Surveys 

A walkover survey is a field-survey technique that is used to identify areas exhibiting elevated 

radiological activity from gamma emitting radionuclides, and their associated progeny 

(e.g., SLDS COCs, as well as potassium-40) and to guide delineation of areas requiring 

remediation. The walkover surveys that were performed during the PDI for DT-12 were done in 

accordance with Radiation Work Instructions: RWI-806, Gamma Walkover Survey (Shaw, 2003). 

The walkover surveys were completed using a 2x2 NaI detector together with a global 
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positioning system. The data was then download to a geographic information processing system 

and evaluated to identify areas on DT-12 that exhibited elevated radiological activity. 

This information was then compared with the planned PDI sample locations to determine if any 

of the planned sample locations coincided with the radiologically elevated areas. The term 

"sample location" is defined as a soil boring location (via hand auger or drill rig) or a surface 

sample location from which soil samples were obtained. The specific sampling method used at a 

respective sample location is specified on the soil boring logs in Appendix A (with the exception 

of HTZ or other surface-sample-only locations for which boring logs are not required). If a 

planned PDI sample location was sufficiently close to an identified radiologically elevated area, 

the sample location was co-located with the elevated area. If no planned PDI sample locations 

were located near the radiologically elevated area, proposed HTZ sample locations were 

presented to the USACE for approval. Additionally, a 2x2 NaI detector was utilized to help 

locate elevated radiological areas within features of interest that were identified during the 

development of Appendix B.9 (Shaw, 2009). 

4.4 Investigation-Derived Waste 

Investigation-derived waste generated during the PDI activities included personal protective 

equipment, soil cores or cuttings, disposable sampling equipment, decontamination fluids, and 

plastic sheeting. As specified in the SAG (USACE, 2000), waste generated during field 

activities was containerized at the site for future disposal by the USACE. 

• 
4.5 Inaccessible Areas 

Working within the framework of the ROD (USACE, 1998), inaccessible areas at the SLDS 

(including DT-12) include those areas beneath existing buildings and other permanent structures 

such as active roads, active rail lines, and the Levee (USACE, 1998). The inaccessible areas at 

DT-12 include soil beneath the active rail lines and the rail beds (see Figure 1 and Figures 3A 

through 3E). These areas were not investigated by Shaw as part of this PDI. However, data 

from inaccessible areas along the rail lines may still be reported in this PDIR in order to 

consolidate and capture data and/or to help evaluate and/or delineate areas of contamination that 

may be adjacent to the inaccessible feature(s). 
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• 	5.0 Pre-Design Investigation Results 

Pre-design investigation results for DT-12 include soil analytical results and radiological 

walkover survey results that were obtained during the PDI from locations throughout the 

property (see Figures 2A through 2E). The sample locations included 66 potential Class 1 

sample locations, 20 potential Class 2 sample locations, and 73 PDI sample locations. Analytical 

results for those soil samples that exhibited radiological contamination are summarized in 

Table 5. Analytical results for all soil samples collected at DT-12 as part of this PDI are 

presented in Table 6. 

• 

5.1 Walkover Survey Results 

Shaw performed the gamma walkover survey for DT-12 in February 2009, prior to the start of 

the drilling and sampling activities. During the walkover survey of DT-12, several areas of 

elevated radiological activity (as shown primarily by areas of red and black coloration on 

Figures 4A through 4E), were identified along portions of DT-12 and further investigated as part 

of the PDI. These areas of elevated radiological activity were noted primarily within the rail 

lines and low-lying areas next to the rail lines. During the walkover survey, and during the field 

sampling activities, it was noted that the ballast material beneath the rail lines consisted primarily 

of cobble-sized (2- to 4-inch diameter) fragments of granite. Additionally, piles of fertilizer were 

also observed along portions of the rail spur that are used by Lange-Stegmann (located to the 

west of the main DT-12 rail line). Following a review of the walkover survey data, eight areas of 

elevated radiological activity were identified for additional investigation (see Figures 4A through 

4E). Soil sample locations were identified within and/or around these areas of elevated 

radiological activity in order to determine if radiological COCs were present. The following 

paragraphs are a discussion of the walkover survey results for the areas of radiological activity. 

These areas are discussed in order starting from the northern portion of DT-12. 

Two areas of elevated radiological activity were identified near the overhead conveyor that is 

used by Lange-Stegmann to transfer their product from river barges to their facility. These two 

areas, one to the north of the conveyor and one to the south, are situated between the BNSF main 

line and the rail spur used by Lange-Stegmann. Two soil borings (SLD115293 and 

SLD115297), were drilled and sampled within the northern area, and one soil boring 

(SLD115305) was drilled and sampled within the southern area (see Figure 4A). The soil sample 

results from the northern area did not indicate the presence of radiological COCs at 

concentrations that resulted in a SOR net  value greater than or equal to 1.0 (see Table 6). 
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However, the sample results from the southern area did contain concentrations of radiological 

COCs that resulted in a SOR net  value that was greater than 1.0 (see Table 5). 

Near Bremen Avenue, two additional areas of elevated radiological activity were identified. 

These areas were situated along the western edge of DT-12; one was identified to the north of 

Bremen Avenue and the other was to the south (see Figure 4B). Two soil borings (SLD115324 

and SLD115328) were drilled and sampled within the northern area and four soil borings 

(SLD115336, SLD115340, SLD118559, and SLD118563) were drilled and sampled within the 

southern area. The sample results from within these two areas did not indicate the presence of 

radiological COCs at concentrations that resulted in a SOR net  values that were greater than or 

equal to 1.0 (see Table 6). 

Near the intersection of Destrehan Street and DT-12, two additional areas of elevated 

radiological activity were identified. The first area was situated to the north of Destrehan Street 

and along the western edge of DT-12 (see Figure 4D). This area was evaluated by drilling and 

sampling five soil borings within the area (SLD115508, SLD115521, SLD115525, SLD115529, 

and SLD118196). The results from the soil samples that were collected within this area did not 

indicate the presence of radiological COCs at concentrations that would result in a SOR net  value 

that was greater than or equal to 1.0 (see Table 5). The second area was situated to the south of 

Destrehan Street and along the eastern side of DT-12 (see Figure 4D). Eight potential Class 1 

sample locations (SLD115405, SLD115409, SLD115413, SLD115417, SLD115421, 

SLD115425, SLD115429, and SLD115433) were used to help evaluate this area of elevated 

radiological activity. The results from two of the sample locations (SLD115413 and 

SLD115417) indicated that radiological COCs were present at concentration levels that resulted 

in a SORnet  value that was greater than 1.0 (see Table 5). Three of the sample locations 

(SLD115409, SLD115421, and SLD115413) indicated the presence of radiological COCs at 

concentration levels that were greater than their respective background concentration levels, but 

not at concentration levels that resulted in a S0R net  value that was greater than or equal to 1.0 

(see Table 6). The remaining three samples did not indicate the presence of radiological COCs 

above their respective SLDS background levels (see Table 6). 

The final two areas of elevated radiological activity were identified along the portion of DT-12 

that is located to the south of Buchanan Street. These two areas were identified along the 

western edge of DT-12 (see Figure 4E). One area is located near the northeast corner of DT-4 

South (see Figure 4E). Two soil borings (SLD115656 and SLD115660) were utilized to help 

evaluate this area of elevated radiological activity. The results indicated that radiological COCs 

were present at concentration levels that resulted in SOR net  values were greater than 1.0 (see 
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Table 5). The second area of elevated radiological activity is located approximately 300 feet to 

the south of Buchanan Street and was initially evaluated using the radiological data results from 

SLD115644. The results from this soil boring also indicated that radiological COCs were 

present at concentration levels that resulted in SOR net  values were greater than 1.0 (see Table 5). 

5.2 Pre-Design Investigation Analytical Results 

As discussed previously the results from the walkover survey indicated eight areas of elevated 

radiological activity. Several of the soil samples that were collected from within these areas of 

elevated radiological activity indicated that radiological contamination was present. In order to 

delineate the vertical and horizontal extent of radiological contamination within the accessible 

portions of these areas, additional sample locations were identified and sampled during the PDI 

activities for DT-12 and the results are discussed in the following sections. 

In addition to the areas of elevated radiological activity that were identified, radiological 

contamination was also identified within several soil borings that were used to delineate 

historical sample locations and potential Class 1 and Class 2 sample locations. The vertical and 

horizontal extent of radiological contamination at these sample locations were also delineated 

during the PDI activities for DT-12. The results of the sampling activities are discussed in the 

following sections. For discussion purposes, the sample locations that indicated the presence of 

radiological contamination have been grouped by "Areas" in order to aid the discussion of the 

results and evaluation of these areas. 

5.2.1 Area 1 Results 

Area 1 is located between the main DT-12 rail line and the rail spur utilized by Lange-Stegmann. 

This area was located to the south of the Lange-Stegmann overhead conveyor that was discussed 

in Section 5.1 (see Figure 5A). As discussed in Section 5. I , the presence of radiological 

contamination was first indicated in a soil sample that was collected from SLD115305. To 

delineate the extent of radiological contamination, ten additional sample locations were 

identified and sampled within Area 1. Five of these additional soil sample locations 

(SLD118288, SLD118292, SLD118555, SLD120564, and SLD120565) also indicated the 

presence of radiological contamination (see Table 5). These sample locations were situated 

within a low-lying area between the BNSF main line and the rail spur. The vertical extent of 

radiological contamination was determined utilizing the results from SLD115305, SLD118292, 

and SLD118555 (see Table 5). The horizontal extent of radiological COCs was determined 

using the results from PDI sample locations SLD120561, SLD120562, and SLD120563 (see 

Table 6 and Figure 5A). 
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5.2.2 Area 2 Results 

Area 2, located along the eastern side of the main DT-12 rail line and to the east of 

Mallinckrodt's Plant 6E (see Figure 5A), was initially identified during the remedial 

investigation activities for the SLDS. Remedial investigation sample location E3200N1550 

contained concentrations of radiological COCs that result in a SOR net  value that was greater than 

1.0 when compared to the ROD remediation criteria (see Table 1). Additionally, previous 

sampling activities on DT-11, which were conducted in response to remedial action activities in 

areas that were adjacent to DT-12, also identified radiological contamination in Area 2. Previous 

sample locations (HTZ69468, HTZ69470, HTZ69472, HTZ76657, HTZ76659, and HTZ76660) 

indicated the presence of radiological contamination (see Table 5). Note that the result from 

HTZ76657 was a composite soil sample result from HTZ76657 (a through e) (see Figures 2D 

and 5A). To delineate the vertical and horizontal extent of contamination in this area, nine PDI 

sample locations were drilled and sampled. Only sample locations SLD115397 and SLD118165 

indicated the presence of radiological contamination (see Table 5). 

5.2.3 Area 3 Results 

Area 3 is situated between Destrehan and Angelrodt Streets and is adjacent to Mallinckrodes 

Plant 7 North and Plant 7 South (see Figure 58). As discussed in Section 3.3.1, several remedial 

investigation sample locations were identified and sampled on DT-I2. The results from six of 
	• 

the remedial investigation sample locations (E3100N1350, E3100N1300, E3100N1250, 

E3050N1100, E3070N1082, and E3084N1100), which were situated in Area 3, indicated the 

presence of radiological contamination when the results were compared to the ROD remediation 

criteria (see Table 1). As discussed in Section 3.3.2, 26 soil samples collected from the eastern 

side walls of the remedial excavation for Mallinckrodt's Plant 7 North and 7 South, indicated 

the presence of radiological contamination (see Table 3). To delineate the horizontal and vertical 

extent of radiological contamination along Area 3, PDI soil borings were drilled and sampled. 

The results from the PDI soil borings indicated that 12 sample locations had concentrations of 

radiological COCs that resulted in SOR net  values that were greater than 1.0 (see Table 5). 

As discussed in Section 3.3.2, the area to the south of Destrehan Street was excavated to a depth 

of approximately 12 feet bgs in order to remediate and replace a portion of the 30-inch sewer that 

traversed along the southern side of Destrehan Street and adjacent to Mallincicrodt's Plant 7 

North. This sewer line continues eastward, by traversing beneath DT-12, toward the Mississippi 

River (see Figure 5B). The results from the three inaccessible samples (5LD93275, SLD93276, 

and SLD93277) that were collected from the soil near the contact with the sewer line, indicated 

that the concentration of radiological COCs within these soil samples resulted in SOR net  values 
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1111 	that were greater than 1.0 (see Table 3). During the PDI activities, one soil boring (SLD115502) 

was drilled and sampled near this 30-inch sewer to determine if radiological COCs had migrated 

from this sewer and into the surrounding soils of DT-12. The results from the soil samples 

(SLD115505, SLD115506, and SLD115507) that were collected near the depth of the sewer did 

not indicate that the soil was contaminated with radiological COCs (see Table 6). It was noted 

that during the remedial excavation activities on the City Property Vicinity Property (DT-2) for 

this sewer, that the portion of the 30-inch sewer that was under DT-12 was situated within a 4- to 

6-inch thick concrete cradle. It was also noted that radiological activity, detected using a 2x2 

NaI detector, was more elevated within the 30-inch sewer and at the contact between the sewer 

and the concrete then it was at the contact between the silty clay soil and the concrete. 

5.2.4 Area 4 Results 

Area 4 is also situated between Destrehan and Angelrodt Streets, but is located to the east of the 

main DT-12 rail line (see Figure 5B). As discussed in Section 5.1, Area 4 appears to contain 

areas of elevated radiological activity (see Figure 4D). During the remedial investigation, six 

samples were collected throughout Area 4. The results from these samples indicated that 

radiological COCs were present at concentration levels that resulted in SOR net  values that were 

greater than 1.0 when compared with the ROD remediation criteria (see Table 1). To delineate 

the horizontal and vertical extent of radiological contamination along Area 4, PDI soil borings 

were drilled and sampled. The results from the PDI soil borings indicated that two sample 

locations (SLD115413 and SLD115417) had concentrations of radiological COCs that resulted 

in SORnet  values that were greater than 1.0 (see Table 5). 

5.2.5 Area 5 Results 

Area 5 is situated between Angelrodt and Buchanan Streets (see Figure 5C). As discussed in 

Section 3.3.1, the western side of DT-12 was adjacent to a portion of the remedial excavation for 

DT-7 (see Figure 3E). Several soil samples were collected from along the floor and side walls of 

this remedial excavation area. The results from four of these samples indicated that the soil 

contained residual concentrations of radiological COCs that were above their respective SLDS 

background concentration levels, but less than concentrations that would result in SOR net  values 

that would be greater than or equal to 1.0 (see Table 2). To verify that radiological 

contamination was not present along this portion of DT-12, a potential Class 1 type grid was laid 

out for this area and sampled. The only Class 1 sample location in Area 5 that indicated the 

presence of radiological contamination was SLD115453 (see Table 5). In addition to the 

potential Class 1 type grid sample locations, six PDI sample locations were also drilled and 

sampled, three to determine if the elevated radiological activity identified in historical soil • 	
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samples was indicative of an area of radiological contamination and the other three to delineate 

the area around SLD115453. Two of these PDI sample locations (SLD118252 and SLD118280) 

indicated the presence of radiological contamination (see Table 5). 

5.2.6 Area 6 Results 

Area 6 is situated between Buchanan and Dock Streets, and adjacent to DT-4 South (see Figure 

5D). As discussed in Section 3.3.2, results from five biased HTZ soil samples indicated the 

presence of radiological contamination (see Table 4). To delineate the vertical and horizontal 

extent of radiological contamination that was observed from the results of these samples and 

from the area of elevated radiological activity identified during the walkover survey, 20 potential 

Class 1 sample locations and 15 PDI sample locations were drilled and sampled. The results 

from these locations indicated that 14 sample locations contained concentrations of radiological 

COCs that resulted in SOR net  values that were greater than 1.0 (see Table 5). 
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• 	6.0 Evaluation of Pre-Design Investigation Results 

The walkover survey data and analytical results from the DT-12 PDI were evaluated in 

conjunction with the relevant geological and historical data to determine if radiological COCs 

were present at concentrations that would result in SOR net  values that were greater than or equal 

to 1.0 and if so, to determine the estimated extent of radiological contamination. Based on this 

evaluation, six areas were identified as containing soil with SOR net  values greater than or equal 

to 1.0 (see Figures 5A through 5D). One area is located to the north of the McKinley Bridge 

(DT-11) and the remaining areas are located to the south of the McKinley Bridge (DT-11). The 

results of the PDI evaluation for these areas, including the estimated extents of radiological 

contamination, are discussed in the following sections. Note that the inaccessible portion of the 

active rail line and rail spur of DT-12 was not included in this PDI but will be included as part of 

a subsequent investigation. 

• 

6.1 Area 1 Evaluation 

As discussed in Sections 5.1 and 5.2.1, Area 1 was initially identified during the walkover survey 

of DT-12. An area of elevated radiological activity was identified and subsequently evaluated 

utilizing potential Class 2 sample location SLD115305. The results from this sample location 

indicated that radiological contamination was present within the surface sample and extended to 

a depth of approximately 1.0 foot bgs (see Table 5). This area is situated within a shallow low-

lying area between the main rail line for DT-12 and the rail spur that is utilized by Lange-

Stegmann (see Figure 5A). The soil in this area, to a depth of approximately 4.5 feet bgs, 

consists primarily of silty sand with a little silty clay and cinders present. In order to delineate 

the horizontal extent of radiological contamination and to confirm the vertical extent, ten PDI 

sample locations were identified and sampled (see Figure 5A). The placement of these PDI 

delineation sample locations was accomplished using the results of the walkover survey, the Na! 

readings that were observed at the time of selecting the sample locations, and the topology of the 

area. The results from these delineation sample locations indicated that five of the sample 

locations (SLD118288, SLD118292, SLD118555, SLD120564, and SLD120565) indicated the 

presence of radiological contamination (see Table 5). In addition, two of the PDI delineation 

sample locations (SLD120563 and SLD120566) had SOR net  values of 0.9 (see Table 6). 

The vertical extent of contamination in Area 1 appears to be 1.0 foot bgs based on the results 

from SLD115305, SLD118288, SLD118292, and SLD118555. The horizontal extent appears to 

be confined to the area between the main rail line and the rail spur. The areal extent, based on 

the sample results, the walkover survey results, and field observations, appears to be • 	DT-12 PDIR Rev 0.doc 
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approximately 80 feet long by 25 feet wide. The estimated vertical and horizontal extent of 

radiological contamination in Area 1 has been depicted on Figure 5A. This area represents 

approximately 52 bank cubic yards of soil. 

6.2 Area 2 Evaluation 

As discussed in Section 5.2.2, Area 2 was initially identified during the remedial investigation 

activities for the SLDS. During this investigation two soil sample locations (E3200N1550 and 

E3203N1600) were identified and sampled. The results from these soil sample locations, when 

compared to ROD remediation criteria, indicated that E3200N1550 had a SOR net  value of 3.2 and 

E3203N1600 had a SORnet  value of 0.8 (see Table 1). During the PDI and remedial excavation 

activities for DT-11, additional soil samples were collected from within and around this area. 

Eight biased HTZ sample locations (HTZ69468, HTZ69470, HTZ69472, HTZ69473, 

HTZ69474, HTZ76658, HTZ76659, and HTZ76660) were identified and sampled during these 

activities (see Figures 2D and 5A). In addition to the biased HTZ samples, one biased composite 

sample was also collected [HTZ76657 (a-e)] (see Figures 2D and 5A). Six of these biased HTZ 

soil sample locations indicated the presence of radiological contamination (see Table 5). 

During the PDI for DT-12, soil sample locations were identified in order to delineate the 

horizontal and vertical extents of contamination in this area. Based on the walkover survey 

results and the distribution of radiologically contaminated biased HTZ sample locations, the 

areal extent of contamination appeared to have been confined to the low-lying area to the east of 

the DT-12 main rail line and the trestle supports for the elevated portion of DT-11 that is 

currently used as the Hike and Bike Trail (see Figure 5A). Four potential Class 1 sample 

locations (SLD115389, SLD115393, SLD115397, and SLD115401) and six PDI sample 

locations (SLD118146, SLD118150, SLD118154, SLD118158, SLD118162, and 5LD118165) 

were drilled and sampled in order to delineate Area 2. The soil sample results from each of these 

sample locations indicated the presence of radiological COCs above their respective SLDS 

background concentration levels to a depth of approximately 4 feet bgs (see Table 6). However, 

only sample locations SLD115397 and SLD118165 indicated the presence of radiological 

contamination (see Figure 5A). 

Based on the soil sample results and the walkover survey, the areal extent of radiological 

contamination appears to extend north-south approximately 150 feet and east-west 

approximately 25 feet (see Figure 5A). The subsurface soils within Area 2, to a depth of 

approximately 4 feet bgs, consist primarily of medium to coarse grained sand with some cinders 

and slag. Utilizing the radiological soil sample results and the geology of the area, the estimated 
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vertical extent of radiological contamination in Area 2 was determined to be 2 feet bgs (see 

Figure 5A). This area represents approximately 104 bank cubic yards of soil. 

6.3 Area 3 Evaluation 

The portion of DT-12 that has been designated as Area 3 for this PDIR was included as part of 

the remedial investigation sampling activities for the SLDS. During this sampling event, seven 

sample locations within Area 3 on DT-12 were identified and sampled (E3119N1300, 

E3100N1350, E3100N1300, E3100N1250, E3050N1100, E3070N1082, and E3084N1100). All 

seven of these sample locations indicated the presence of radiological contamination when 

compared to the ROD remediation criteria (see Table I). 

As discussed in Sections 3.3.2 and 5.2.3, Mallinckrodt Plants 7 North and 7 South are adjacent to 

the western edge of Area 3. Both of these plants were remediated by excavation up to the 

property boundary of DT-12. Following the remedial excavation activities at Plant 7 North 

and 7 South, soil samples were collected throughout the exposed portions of the excavation 

sidewalls that were adjacent to DT-12 (see Table 3 and Figure 3D). The results from these soil 

samples indicated that 26 of the sidewall samples contained concentrations of radiological COCs 

that resulted in SORnet  values that were greater than 1.0 (see Table 3). These sidewall samples 

were collected from various depths through the respective remedial excavations. The excavation 

depths within Plant 7N, adjacent to Area 3, ranged from approximately 1 feet bgs to 4 feet bgs, 

and the depths in Plant 7 South ranged from 2 feet bgs to 5 feet bgs (see Figure 3D). 

During the PDI activities for DT-12, 22 soil boring locations were drilled and sampled in order 

to delineate the horizontal and vertical extent of radiological contamination in Area 3. Twelve of 

these sample locations (SLD115621, SLD115617, SLD115609, SLD118200, SLD115625, 

SLD115667, SLD115597, SLD115593, SLD115589, SLD115585, SLD118276, and 

SLD118217) indicated the presence of radiological contamination (see Table 5). 

The results from these soil samples and the final remedial excavation depths on Mallinckrodt 

Plants 7 North and 7 South were used to determine the estimated vertical extent of contamination 

in Area 3. Based on the available data, the estimated vertical extent of contamination in the 

portion of Area 3 near Plant 7 North is from 1 to 4 feet bgs and the estimated vertical extent of 

contamination near Plant 7 South is between 1 and 7 feet bgs (see Figure 5B). The horizontal 

extent of contamination for Area 3 was estimated to extend from Angelrodt Street northward, to 

just south of Destrehan Street (see Figure 5B). The estimated extents of contamination depicted 

for Area 3 on Figure 5B represent approximately 1,100 bank cubic yards of soil. Note that the 
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estimated extents depicted on Figure 5B do not include the two gravel ramps that were installed 

and utilized as the previous load-out ramps, as indicated in Keyed Note 1 on Figure 5B. 

Note that the 30-inch sewer discussed in Section 5.2.3 is located to the north of Area 3 and 

traverses from west to east under DT-12. The results from the three inaccessible soil samples 

(SLD93275, SLD93276, and SLD93277) that were collected at the contact with the 30-inch 

sewer and the surrounding silty clay soil indicated that the soil was contaminated with 

radiological COCs (see Table 3). During the PDIR activities for DT-12, one soil boring 

(SLD115502) was drilled near the location of the 30-inch sewer to determine if radiological 

COCs had migrated to the surrounding soils beneath DT-12 (see Figure 2D). The sample results 

from this soil boring did not indicate that radiological COCs had migrated from the 30-inch 

sewer and into the surrounding soils (see sample results SLD115505, SLD115506, and 

SLD115507 on Table 6). However, during the remedial excavation activities on DT-2 for this 

30-inch sewer, it was observed that the portion of the sewer that was under DT-12 was situated 

within a 4- to 6-inch thick concrete cradle. It was also noted that radiological activity, as 

detected using a 2x2 NaI detector, was more elevated within the 30-inch sewer and at the contact 

between the sewer and the concrete, then it was at the contact between the silty clay soil and the 

concrete. Based on the available data, it appears that the portion of the 30-inch sewer line that 

remains beneath DT-12 and the surrounding concrete cradle may contain concentrations of 

radiological COCs that may exceed ROD remedial goals. However, the silty clay soil that is in 

contact with the outer portion of the sewer's concrete cradle does not appear to be contaminated 

with radiological COCs. 

6.4 Area 4 Evaluation 

Area 4 was also included as part of the remedial investigation sampling activities for the SLDS. 

During this sampling event, seven sample locations (E3168N1400, E3150N1350, E3150N1300, 

E3150N1250, E3133N1200, E3100N1100, and E3100N1050) within Area 4 were identified and 

sampled (see Figure 3D). Six of these sample locations indicated the presence of radiological 

contamination when compared to the ROD remediation criteria (see Table 1). 

As discussed in Section 5.1, the walkover survey of DT-12 indicated that elevated radiological 

activity appeared to be present along the eastern side of the main rail line of DT-12. It was noted 

during the walkover survey and during the field sampling activities that this area of elevated 

radiological activity was situated within low-lying areas that were present along this portion of 

Area 4. Eight potential Class 1 sample locations were used to evaluate the areas of elevated 

radiological activity. Sample locations SLD115413 and SLD115417 indicated that radiological 

COCs were presence at concentrations that resulted in S0Rnet values that were greater than 1.0 
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(see Table 5). Three of the potential Class 1 sample locations (SLD115409, SLD115421, and 

SLD115433) indicated the presence of radiological COCs at concentration levels that were above 

their respective SLDS background concentration levels, but not greater than the ROD 

remediation criteria (see Table 6). 

Six PDI delineation sample locations (SLD118122, SLD118126, SLD118130, SLD118134, 

SLD118138, and SLD118169) were also drilled and sampled within Area 4. These sample 

locations were used to determine the areal extent of radiological activity identified during the 

walkover survey and from the remedial investigation sample results. Utilizing the results from 

the historical sample locations, the walkover survey and the potential Class 1 and PDI sample 

locations, the estimated horizontal and vertical extents of radiological contamination within 

Area 4 were determined. The available data indicates that radiological contamination in Area 4 

appears to extend from just south of Destrehan Street to just north of Angelrodt Street (see 

Figure 5B). The vertical extent of radiological contamination is approximately Ito 2 feet bgs 

throughout this area (see Figure 5B). The horizontal extent of radiological COCs was 

determined using the results from the walkover survey, the PDI sample locations, and the 

potential Class 1 sample locations and is depicted on Figure 5B. The area depicted on Figure 5B 

represents approximately 268 bank cubic yards. • 	6.5 Area 5 Evaluation 

The portion of DT-12 that has been designated as Area 5 for this PDIR was not included as part 

of the historical remedial investigation activities for the SLDS. However, this portion of DT-12 

was added to the SLDS later (USACE, 2003). As discussed in Section 5.2.5, the western edge of 

Area 5 was adjacent to a portion of the remedial excavation activities that occurred on DT-7 

(see Figure 3E). Following the remedial excavation activities along the eastern side of DT-7, 

verification soil samples were collected throughout the exposed sidewalls that were adjacent to 

DT-12. These sidewal I samples did not indicate the presence of radiological contamination, but 

several of the sample locations did indicate the presence of radiological COCs that were present 

at concentration levels that were greater than their respective SLDS background concentration 

values (see Table 2). 

In order to determine if radiological COCs were present on the portions of DT-12 that were 

adjacent to DT-7, a potential Class 1 type grid and six PDI sample locations were drilled and 

sampled. Three of these soil sample locations (SLD115453, SLD118252, and SLD118280) 

indicated the presence of radiological contamination (see Table 5). One location was identified 

near the intersection of Angelrodt Street and DT-12; one midway between Angelrodt and 

Buchanan Streets, and one in the south-east portion of Area 5 (see Figure 5C). 

DT-I2 PDIR Rev 0.doc 
	

Pre-Design Investigation Data Summary Report 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-I2) 

FUSRAP St. Louis Downtown Site 

6-5 



Revision 0 
04/21/2010 • The area of radiological contamination identified near the corner of Angelrodt Street and DT-12 

was initially identified from the results from potential Class 1 sample location SLD115675. The 

results from the soil samples that were collected from this sample location indicated that the 

concentrations of radiological COCs were increasing with depth (e.g., Th230 was 4.5 pCi/g at 

the surface and 10.3 pCi/g at 1.5 feet bgs). To determine if radiological COCs were present at 

concentrations that would result in a SOR net  value that was greater than or equal to 1.0, 

SLD118280 was sampled. The results from this sample location indicated that radiological 

contamination was present to a depth of approximately 3 feet bgs. 

The second area of radiological contamination was based on the sample result from SLD118252. 

This sample location was identified based on the results from verification sidewall samples 

SLD74287, SLD74256, and HTZ70933 (see Table 2). These side wall samples indicated the 

presence of radiological COCs above their respective SLDS background concentration values, 

but less than the ROD remediation criteria. The results from SLD118252 indicated that 

radiological contamination was present to a depth of approximately 1 to 2 feet bgs. 

The last area of radiological contamination in Area 5 is situated on the eastern side of DT-12 

(see Figure 5C). This area was initially identified based on the results from potential Class 1 

sample locations SLD115453. The results indicated the presence of radiological contamination 

to a depth of approximately 1 foot bgs (see Table 5). Three PDI soil sample locations 

(SLD118172, SLD118176, and SLD118180) were utilized to delineate the area of radiological 

contamination. The results from the three PDI delineation sample locations indicated that 

radiological COCs were present at concentration levels that were greater than their respective 

SLDS background concentration levels, but not above the ROD remediation criteria 

(see Table 6). The vertical extent of contamination in this area was determined to be 

approximately 1 foot bgs and appears to have an estimated horizontal extent of approximately 

20 feet long by 15 feet wide (see Figure 5C). The estimated volume of soil for the three areas 

that comprise Area 5 is approximately 42 bank cubic yards. 

6.6 Area 6 Evaluation 

The portion of DT-12 that has been designated as Area 6 for this PDIR was not included as part 

of the historical remedial investigation activities for the SLDS. However, this portion of DT-12 

was added to the SLDS later (USACE, 2003). As discussed in Section 5.2.5, the western edge of 

Area 6 was adjacent to a portion of the remedial excavation activities that occurred on DT-4 

South (see Figure 3E). Following the remedial excavation activities along the eastern side of 

DT-4 South, four biased HTZ soil samples (HTZ94790, HTZ94793, HTZ94799, and HTZ94805) 

were collected along the exposed sidewalls that were adjacent to DT-12. Additionally, one 
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biased HTZ sample location (HTZ94801) was collected near the northeast corner of DT-4 South 

(near the intersection of Buchanan Street and DT-12 (see Figure 3E). These biased HTZ samples 

indicated that radiological COCs were present within the sampled soils at concentration levels 

that resulted in a SOR net  value that was greater than 1.0 (see Table 4). 

In order to determine if radiological COCs were present on the portions of DT-12 that were 

adjacent to DT-4 South, 20 potential Class 1 type sample locations and 15 PDI soil sample 

locations were drilled and sampled. Fourteen of these sample locations indicated the presence of 

radiological contamination along the western side of DT-12 and one smaller area on the eastern 

side of DT-12 (see Figure 5D and Table 5). 

Topographically, DT-4 South is elevated approximately 2 to 3 feet higher along this portion of 

DT-12. Based on the geological information that was obtained from the soil borings that were 

drilled in Area 6, the soil near DT-4 South consists primarily of medium to coarse sand with 

cinders and few slag. This sand layer extends from the surface to a depth of approximately 6 feet 

bgs. To the east, near the rail spur, this sand layer appears to decrease to approximately 2 feet 

bgs, where a silty clay soil layer was encountered. Typically, the presence of a silty clay soil 

layer tends to indicate the vertical extent of radiological COCs within an identified radiologically 

contaminated area. Based on the radiological results and the presence of this silty clay soil layer, 

the estimated vertical extent of radiological contamination in Area 6 was determined to be 

approximately 3 feet bgs near property boundary of DT-4 South and 2 feet bgs near the rail spur. 

The area was horizontally delineated utilizing the potential Class 1 and PDI sample locations that 

did not indicate the presence of radiological contamination. The estimated extent of radiological 

contamination for the western portion of Area 6 is depicted on Figure 5D. 

The smaller area of radiological contamination located on the eastern side of DT-12 appears to 

be an area of surface contamination. This area was initially identified based on the sample 

results from potential Class 1 sample location SLD115481. The surface sample from this 

location indicated the presence of radiological contamination. The sample that was collected 

from 1.0 foot bgs at this sample location did not indicate the presence of radiological 

contamination (see Table 6). Three PDI sample locations (SLD118184, SLD118188, and 

SLD118192) were used to delineate this area of radiological contamination (see Figure 5D). 

Only sample location SLD118192 indicated the presence of radiological contamination. The 

sample that was collected from 0.5 feet bgs at this sample location did not indicate the presence 

of radiological contamination (see Table 6). It was noted during the field sampling activities that 

this area was a low-lying area between DT-12 and DT-11, in which sediment and debris have 

accumulated over time. Utilizing the radiological sample results from SLD115481 the vertical 
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extent of contamination appears to be approximately 1.0 feet bgs. The horizontal extent was 

determined utilizing the results from PDI sample locations SLD118184 and SLD118188 and 

potential Class 2 sample location SLD115485 (see Figure 5D). The total estimated volume of 

soil for all of Area 6 is approximately 1,052 bank cubic yards. 

6.7 Data Quality Assessment 

Data quality objectives (DQ0s) were established for the DT-12 PDI in accordance with U.S. 

Environmental Protection Agency (EPA) guidance (EPA, 2000). The DQ0s provide qualitative 

and quantitative statements that clarify the analytical project objectives based on the end use of 

the data being collected. The data quality assessment results for DT-12 are presented in Table 7 

and Attachment I. 

• 
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• 	7.0 Summary and Conclusions 

The PDI activities at DT-12 were conducted from February 2009 to July 2009 by Shaw, under 

the direction of the USACE, St. Louis District, to determine if radiological contamination was 

present, to assess geological and historical features to determine if they are associated with or 

harbor radiological contamination, and to determine the extent of radiological contamination, if 

identified. During the PDI activities, samples were also collected that may potentially be used 

for final status survey purposes. These samples were from areas that were not expected to 

contain radiological contamination. Evaluation of the sample results for final status survey 

purposes, and publication of a final status survey report, is beyond the scope of this PDIR and 

will be performed by the Verification Contractor. 

This PDIR addressed the PDI activities for a portion of the BNSF Railroad, and its associated 

right-of-way, which runs north-south along the eastern side of the SLDS. The portion of the 

BNSF Railroad that was part of this PDI is bounded to the north by the southern edge of 

Angelica Street and to the south by the northern edge of Dock Street (see Figure I). Currently 

there are two rail lines that traverse this property, one is the main rail line for the BNSF Railroad 

and the other is a rail spur. This rail spur is located to the west of the main DT-12 rail line and is 

currently used by Lange-Stegmann. The remainder of the property is undeveloped. As 

discussed in Section 3.1, DT-12 has been utilized for railway transportation purposes since the 

mid to late 1800's (Wenzlick, 1959). 

As discussed in Section 3.2, the ground surface of DT-12 consists of unconsolidated cover 

material, with approximately 30 percent of this cover material consisting of granite ballast 

(mainly within the rail line areas). The topography of DT-12 is relatively flat, with rail lines that 

are elevated approximately 6 inches above the surrounding ground surface in order to allow 

precipitation to run-off and collect in low-lying areas that are adjacent to the rail lines. Based on 

the 1933 topographic map, the surface elevation of DT-12 appeared to vary from 422 feet msl to 

414 feet msl during the time that MED/AEC activities occurred at Mallinckrodt. The highest 

topographic area of DT-12 appears to have been the section of DT-12 that is located between 

DT-11 (McKinley Bridge) and Angelrodt Street. 

Based on the correlation between the Mississippi River elevation data compiled by the USGS, a 

review of historical aerial photographs, and the topography and average ground surface elevation 

of DT-12, it appears that floodwaters from the four flood events that occurred between 1943 and 

1951 may have inundated approximately 95 percent of DT-12. Based on the results of this PDI, 

these floodwaters appear to have entrained and re-deposited surface sediments along areas of the 
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rail lines; within low-lying areas adjacent to the rail spurs; and within vegetated areas. After the 

completion of the Levee, inundation by floodwaters from the Mississippi River would have been 

eliminated. However, DT-12 may still have been susceptible to localized flooding as a result of 

heavy rainfall events. 

Based on the results from the PDI soil sampling activities, six areas (Area 1 through Area 6) 

were identified as containing radiological contamination (see Figures 5A through 5D). 

• Area 1 is situated within a shallow low-lying area between the main rail line for DT-12 
and the rail spur that is utilized by Lange-Stegmann (see Figure 5A). The estimated areal 
extent of radiological contamination in Area 1 appears to be confined to an area indicated 
on Figure 5A, which is approximately 80 feet long by 25 feet wide. The estimated 
vertical extent of Area 1 is approximately 1.0 foot bgs (see Figure 5A). The estimated 
extent of radiological contamination depicted on Figure 5A for Area 1 represents 
approximately 52 bank cubic yards of soil. 

• Area 2 is located to the east of the main rail line for DT-12 and to the east of 
Mallinckrodt's Plant 6E (see Figure 5A). The estimated areal extent of radiological 
contamination in Area 2 appears to be bound to an area that is approximately 150 feet 
long by 25 feet wide and extends vertically to a depth of approximately 2.0 feet bgs (see 
Figures 5A and 5B). The estimated extent of radiological contamination depicted on 
Figures 5A and 5B for Area 2 represents approximately 104 bank cubic yards of soil. 

• Area 3 is located along the portion of DT-12 that is adjacent to Mallinckrodt's Plant 7 
North and Plant 7 South (see Figure 5B). The estimated areal extent of radiological 
contamination for Area 3 extends northward from Angelrodt Street to an area 
immediately south of the remediated portion of the 30-inch sewer on the south side of 
Destrehan Street (see Figure 5B). The estimated vertical extent of contamination varies 
from 1 to 4 feet bgs along portions of Plant 7 North and from 1 to 7 feet bgs along Plant 7 
South. The estimated extent of radiological contamination depicted on Figure 5B for 
Area 3 represents approximately 1,100 bank cubic yards of soil. 

• Area 4 is also situated between Destrehan and Angelrodt Streets, but is located to the east 
of the main DT-12 rail line (see Figure 5B). The estimated horizontal extent of 
radiological contamination in Area 4 was determined utilizing the walkover survey data, 
the results from the remedial investigation soil samples, and the results from the PDI soil 
samples that were collected within this area. The estimated horizontal extent has been 
depicted on Figure 5B. The estimated vertical extent was determined to be approximately 
1 to 2 feet bgs (see Figure 5B). The estimated extent of radiological contamination 
depicted on Figure 5B for Area 4 represents approximately 268 bank cubic yards of soil. 

• Area 5 is located along the portion of DT-12 that is adjacent to DT-7 (see Figure 5C). 
Three small areas of radiological contamination were identified within Area 5; one near 
the corner of Angelrodt Street and DT-12, one located approximately midway between 
Angelrodt and Buchanan Streets, and one in the south eastern corner of Area 5 (see 
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Figure 5C). The estimated areal extent of radiological contamination near Angelrodt 
Street appears to be centered on SLD118280 and the estimated vertical extent appears to 
be approximately 3 feet bgs (see Figure 5C). The estimated areal extent of radiological 
contamination of the area located midway between Angelrodt and Buchanan Streets is 
situated around SLD118252 and has an estimated vertical depth of approximately 2 feet 
bgs (see Figure 5C). The final area of radiological contamination in Area 5 is centered 
on SLD115433 and appears to have an estimated horizontal extent of approximately 20 
feet long by 15 feet wide. The estimated vertical extent appears to be approximately I 
foot bgs (see Figure 5C). The estimated extent of radiological contamination depicted on 
Figure 5C for Area 5 represents approximately 42 bank cubic yards of soil. 

• Area 6 is situated along the portion of DT-4 South that is adjacent to DT-12 and also 
includes a small area of contamination located on the eastern side of DT-12 
(see Figure 5D). The majority of the radiological contamination identified in Area 6 
appears to be confined the western side of DT-12. The estimated areal extent of 
radiological contamination on the western side of DT-12 appears to have been delineated 
and is depicted on Figure 5C. The estimated vertical extent of radiological contamination 
in this area was determined to be approximately 3 feet bgs (see Figure 5D). The smaller 
area of contamination located on the eastern side of DT-12 appears to be centered on 
SLD115481 and has an estimated vertical extent of approximately 1.0 foot bgs 
(see Figure 5D). The estimated extent of radiological contamination depicted on 
Figure 5D for all of Area 6 represents approximately 1,052 bank cubic yards of soil. 

• The portion of the 30-inch sewer that remains under DT-12 following the sewer 
remediation and replacement activities on Mallinckrodt's Plant 7 North and on DT-2 (to 
the west and east of DT-12, respectively) could still contain concentrations of 
radiological COCs that may exceed ROD remedial goals. Field observations of the 
portion of the sewer that was exposed during the remedial excavation activities on DT-2 
indicated that the section of the sewer that traverses beneath DT-12 was placed within a 
concrete cradle when it was originally installed. Although it could not be verified, this 
concrete cradle may have minimized and/or prevented radiological COCs from migrating 
from the sewer and into the surrounding soils. 
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Table 1 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-12) 

Historical Remedial Investigation Data Results 

Sample ID 

Start Depth 

(fti  bgs2) 

Depth 

(ftl  bgs2) 

Radium- 

226net 
(pci/g) 3,4 

Radium- 

228n et 
(pcjig)3,4 

Thorium- 

230net 
(pciig) 3,4 

Thorium- 

232net 
(pci/g)3,4 

Uranium- 

238net 
_ 	(pci/g)3,4 

SORsnet 

E3259N2100 0 0.5 0 0 0 1.05 2.6 0.26 

E3273N2000 0 0.5 0 0 0.8 0 3.1 0.22 

E3245N1974 0 0.5 0.2 0 0.7 0 5.6 0.25 

E3224N1900 0 0.5 2 0 2.7 0 12.6 0.79 

E3250N1800 0 0.5 0 0 0 0.45 2.1 0.13 

E3238N1800 0 0.5 0 0 . 1.3 0 2.6 0.31 

E3244N1750 0 0.5 0.2 0 2.8 0.75 2.1 0.75 

E3189N1700 0 0.5 0 0 0.1 0 8.1 0.18 

E3203N1600 0 0.5 0 0 3.5 0 3.6 0.77 

E3200N1550 0 0.5 3.2 0 13.1 0.05 29.6 3.22 

E3150N1550 0 0.5 1.5 0 1.38 2.2 10.9 0.96 
E3150N1550 1 2 0.6 0 0 1.15 0.8 0.13 

E3150N1500 0 0.5 0 0 11.8 0.05 1.55 2.40 

E3154N1500 0 0.5 0 0 5.6 0.05 5.1 1.23 

E3200N1500 0 0.5 1.5 0 12.1 0 18.6 2.79 

E3168N1400 0 0.5 0 0 13.1 0 16.6 2.95 
E3168N1400 2 3 0 0 0.83 0 0 0.06 

E3150N1350 0 0.5 0 0 8.1 0.05 6.1 1.75 
E3150N1350 2 3 0 0 0 0.15 1.85 0.05 

E3100N1350 0 0.5 3.2 0 15.1 1.05 38.6 4.00 
E3100N1350 1 2 1 0 1 0 0.45 0.08 

E3100N1300 0 3.5 1.2 0 108.1 1.05 53.6 22.90 
E3100N1300 1 2 0 0 8.02 0.55 2.9 0.63 

E3119N1300 0 0.5 0.8 0 16.1 1.05 7.6 3.58 
E3119N1300 2 3 0 0 2.03 0 1.7 0.17 

E3150N1300 0 0.5 0 0 1.05 0.05 6 0.34 
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Table 1 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-12) 

Historical Remedial Investigation Data Results 

Sample ID 

Start Depth 

(fti  b9s2) 

Depth 

(fe 
bgs2 )  

Radium- 

228net 
_ 	(pci/g)3,4 

Radium- 

228net 
(pciig)3,4 

Thorium- 

230net 
(pcjig)3,4 

Thorium- 

232net 
(pcjig)3,4 

Uranium- 

238net 
(pcjig)3,4 

SOR5net 

E3100N1250 0 0.5 3.2 0 34.1 0 32.6 7.47 
E3100N1250 1 2 0 0 0 0 1.5 0.03 

E3150N1250 0 0.5 1.2 0 6.4 0.05 5.1 1.39 

E3133N1200 0 0.5 0 0 7.6 0 3.1 1.58 

E3050N1100 0 0.5 5.2 0 448.1 0.05 33.6 90.30 
E3050N1100 1 2 0 0 11.77 0 7.7 0.94 

E3084N1100 0 0.5 6.2 0 148.1 0.65 16.6 30.08 

E3100N1100 0 0.5 1.2 0 31.1 2.05 20.6 7.04 
E3100N1100 1 2 0.2 0 0 0.05 3 0.08 

E3070N1082 0 0.5 3.2 0 53.1 0 9.1 10.80 
E3070N1082 1 2 1.4 0 1 0.15 1.3 0.13 

E3100N1050  0 0.5 1.2 0 9.1 0.65 4.1 2.03 

1  ft-feet  

2  bgs - below ground surface 
3 Analytical data does not include background values (i.e., concentrations reflect net radionuclide values) 

4  pCi/g - Picocuries per gram 

5  SORnet  - Sum of Ratios-net (SOR values were calculated using net radionuclide results) 

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 
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Table 2 

BNSF Railroad Vicinity Property (DT-12) 

Adjacent Property Radiological Data Results (DT-11 and DT-7) 

Page 1 of 9 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

CITY OF VENICE, ILLINOIS VICINITY PROPERTY (DT -11) 

HTZ76781 HTZ76781 11/21/03 0 0.5 Actinium-227 0.12 0.22 0.22 0.81 

Americium-241 0.07 0.05 0.08 

Cesium-137 0.01 0.02 0.03 

Potassium-40 12.95 0.78 0.23 

Protactinium-231 0.07 0.52 0.87 

Radium-226 5.63 0.14 0.07 

Radium-228 1.17 0.08 0.08 

Thorium-228 1.69 0.66 0.27 

Thorium-230 5.48 1.40 0.14 

Thorium-232 1.26 0.56 0.27 

Uranium-235 0.34 0.36 0.46 

Uranium-238 4.51 0.80 0.74 

SLD80166 5LD80166 11/19/03 1.5 2.0 Actinium-227 -0.15 0.21 0.23 0.26 

Americium-241 0.02 0.05 0.08 

Cesium-137 0.06 0.02 0.03 

Potassium-40 14.29 0.88 0.27 

Protactinium-231 0.91 0.62 0.97 

Radium-226 5.11 0.14 0.07 

Radium-228 1.19 0.08 0.08 

Thorium-228 0.89 0.49 0.45 

Thorium-230 4.04 1.15 0.15 

Thorium-232 1.24 0.55 0.15 

Uranium-235 0.21 0.31 0.50 

Uranium-238 _ 	5.92 0.70 0.79 

SLD80167 SLD80167 11/19/03 1.5 2.0 Actinium-227 0.23 0.08 0.18 0.19 

Americium-241 0.04 0.05 0.08 

Cesium-137 0.01 0.02 0.03 

Potassium-40 12.89 0.80 0.26 

Protactinium-231 0.10 0.58 0.86 

Radium-226 4.79 0.13 0.07 

Radium-228 1.21 0.08 0.07 

Thorium-228 1.31 0.56 0.26 

Thorium-230 3.43 1.00 0.30 

Thorium-232 0.99 0.48 0.30 

Uranium-235 0.00 0.28 0.45 

Uranium-238 _ 	3.50 0.81 0.70 

SLD80168 SLD80168 11/19/03 1.5 2.0 Actinium-227 -0.02 0.15 0.17 0.17 

Americium-241 0.04 0.04 0.06 

Cesium-137 0.05 0.02 0.02 

Potassium-40 13.58 0.77 0.17 

Protactinium-231 0.04 0.47 0.69 

Radium-226 3.13 0.10 0.05 

Radium-228 0.97 0.06 0.06 

Thorium-228 1.46 0.60 0.33 

Thorium-230 3.44 1.00 0.33 

Thorium-232 1.38 0.57 0.25 

Uranium-235 0.28 0.23 0.38 

Uranium-238 3.87 0.65 0.60 



Table 2 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 

Page 2 of 9 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD80194 SLD80194 11/17/03 1.5 2.0 Actinium-227 0.01 0.25 0.23 0.02 
Americium-241 0.02 0.10 0.15 

Cesium-137 0.01 0.02 0.04 

Potassium-40 9.06 0.93 0.25 

Protactinium-231 0.53 0.67 1.05 

Radium-226 2.46 0.12 0.09 

Radium-228 0.87 0.09 0.09 

Thorium-228 1.11 0.56 0.41 

Thorium-230 1.91 0.76 0.36 

Thorium-232 0.73 0.44 0.16 

Uranium-235 0.26 0.31 0.51 

Uranium-238 2.65 1.30 1.27 

5LD80195 11/17/03 3 3.5 Actinium-227 -0.01 0.32 0.36 0.21 
Americium-241 0.06 0.14 0.21 

Cesium-137 -0.04 0.03 0.05 

Potassium-40 12.10 1.13 0.26 

Protactinium-231 0.60 0.96 1.48 

Radium-226 4.33 0.19 0.12 

Radium-228 1.41 0.14 0.14 

Thorium-228 1.21 0.56 0.28 

Thorium-230 4.03 1.16 0.28 

Thorium-232 1 27 0.57 0.16 

Uranium-235 0.22 0.43 0.70 

Uranium-238 3.67 2.14 1.72 

SLD80196 SLD80196 11/17/03 1.5 2.0 Actinium-227 -0.07 0.28 0.29 0.27 
Americium-24i 0.05 0.12 0.18 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 11.05 1.04 0.43 

Protactinium-231 0.20 0.86 1.29 

Radium-226 4.58 0.16 0.11 

Radium-228 1.15 0.11 0.11 

Thorium-228 1.50 0.65 0.35 

Thorium-230 4.28 1.24 0.16 

Thorium-232 1.70 0.69 0.16 

Uranium-235 0.47 0.54 0.63 

Uranium-238 4.97 1.49 1.56 

SLD80197 11/17/03 3 3.5 Actinium-227 0.17 0.20 0.22 0.02 
Americium-241 -0.05 0.09 0.13 

Cesium-137 0.00 0.02 0.03 

Potassium-40 7.89 0.82 0.28 

Protactinium-231 0.19 0.85 0.94 

Radium-226 2.37 0.11 0.07 

Radium-228 0.71 0.09 0.08 

Thorium-228 0.75 0.42 0.15 

Thorium-230 1.98 0.73 0.15 

Thorium-232 0.84 0.45 0.27 

Uranium-235 0.25 0.28 0.46 

Uranium-238 2.36 0.97 1.18 

• 

• 



Table 2 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

MIDWEST WASTE VICINITY PROPERTY (DT-7) 

HTZ70933 HTZ70933 12/09/02 3 3.5 Actinium-227 0.50 0.14 0.25 0.65 

Americium-241 0.01 0.05 0.08 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 12.29 0.99 0.38 

Protactinium-231 0.55 0.71 1.10 

Radium-226 9.54 0.30 0.09 

Radium-228 1.06 0.09 0.09 

Thorium-228 1.83 0.74 0.36 

Thorium-230 9.53 2.23 0.16 

Thorium-232 1.38 0.62 0.16 

Uranium-235 0.45 0.26 0.51 

Uranium-238 7.59 1.00 0.77 

HTZ70935 HTZ70935 12/09/02 3 3.5 Actinium-227 0.29 0.11 0.19 0.36 

Americium-241 0.03 0.05 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 13.26 1.01 0.36 

Protactinium-231 0.36 0.64 0.99 

Radium-226 6.41 0.22 0.08 

Radium-228 1.15 0.09 0.09 

Thorium-228 1.20 0.58 0.30 

Thorium-230 5.57 1.51 0.16 

Thorium-232 1.69 0.70 0.16 

Uranium-235 0.16 0.28 0.48 

Uranium-238 5.55 0.89 0.67 

HTZ70936 HTZ70936 12/09/02 3 3.5 Actinium-227 0.33 0.10 0.17 0.74 

Americium-241 0.03 0.04 0.07 

Cesium-137 0.07 0.02 0.03 

Potassium-40 12.56 0.98 0.31 

Protactinium-231 0.33 0.56 0.88 

Radium-226 5.13 0.18 0.08 

Radium-228 0.91 0.08 0.08 

Thorlum-228 2.02 0.78 0.40 

Thorium-230 11.37 2.54 0.16 

Thorium-232 1.35 0.61 0.16 

Uranium-235 0.49 0.22 0.41 

Uranium-238 6.33 0.89 0.64 

HTZ70942 HTZ70942 12/10/02 4 4.5 Actinium-227 0.30 0.17 0.28 0.27 

Americium-241 0.08 0.06 0.09 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 12.01 1.86 0.38 

Protactinium-231 0.44 0.75 1.16 

Radium-226 5.84 0.23 0.11 

Radium-228 1.22 0.11 0.10 

Thorium-228 1.62 0.66 0.37 

Thorium-230 4.96 1.33 0.15 

Thorium-232 0.77 0.43 0.15 

Uranium-235 0.36 0.37 0.59 

Uranium-238 3.80 0.92 0.83 



Table 2 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD73948 SLD73948 12/11/02 3 3.5 Actinium-227 0.42 0.20 0.31 0.73 

Americium-241 0.12 0.13 0.21 

Cesium-137 0.45 0.05 0.04 

Potassium-40 8.56 0.94 0.42 

Protactinium-231 0.44 0.83 1.32 

Radium-226 3.93 0.18 0.11 

Radium-228 0.77 0.10 0.12 

Thorium-228 1.29 0.58 0.39 

Thorium-230 11.20 2.40 0.36 

Thorium-232 0.48 0.33 0.14 

Uranium-235 0.48 0.39 0.66 

_Uranium-238 6.92 1.77 1.72 

SLD73949 SLD73949 12/11/02 3 3.5 Actinium-227 0.14 0.15 0.24 0.32 

Americium-241 0.00 0.10 0.16 

Cesium-137 0.04 0.04 0.04 

Potassium-40 7.44 0.83 0.26 

Protactinium-231 0.59 0.67 1.09 

Radium-226 2.97 0.14 0.09 

Radlum-228 0.65 0.08 0.09 

Thorium-228 0.89 0.47 0.32 

Thorium-230 5.47 1.41 0.15 

Thorium-232 0.91 0.47 0.15 

Uranium-235 0.17 0.30 0.51 

Uranium-238 5.57 1.54 1.34 

5LD73950 SLD73950 12/11/02 3 3.5 Actinium-227 0.15 0.16 0.26 0.19 

Americium-241 -0.06 0.11 0.17 

Cesium-137 -0.03 0.02 0.04 

Potassium-40 9.66 0.95 0.38 

Protactinium-231 0.46 0.72 1.15 

Radium-226 3.50 0.16 0.10 

Radium-228 0.81 0.10 0.11 

Thorium-228 1.93 0.72 0.27 

Thorium-230 3.58 1.06 0.14 

Thorium-232 1.12 0.52 0.14 

Uranium-235 0.71 0.56 0.58 

Uranium-238 5.33 1.39 1.44 

SLD73951 SLD73951 12/11/02 3 3.5 Actinium-227 0.19 0.17 0.27 0.22 

Americium-241 0.04 0.11 0.18 

Cesium-137 0.01 0.03 0.04 

Potassium-40 13.59 1.27 0.41 

Protactinium-231 -0.14 0.81 1.22 

Radium-226 3.14 0.15 0.11 

Radium-228 0.78 0.10 0.12 

Thorium-228 1.33 0.57 0.26 

Thorium-230 4.82 1.26 0.26 

Thorium-232 0.89 0.46 0.30 

Uranium-235 0.98 0.55 0.58 

Uranium-238 3.07 1.32 1.46 

• 

• 
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Table 2 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD73952 5LD73952 12/11/02 3 3.5 Actinium-227 0.06 0.07 0.18 0.02 

Americium-241 0.01 0.07 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 9.71 0.88 0.18 

Protactinium-231 -0.18 0.47 0.71 

Radium-226 1.06 0.08 0.06 

Radium-228 0.52 0.07 0.07 

Thorium-228 0.76 0.44 0.39 

Thorium-230 2.13 0.76 0.14 

Thorium-232 0.45 0.33 0.32 

Uranium-235 -0.03 0.21 0.36 

Uranium-238 	_ 2.03 0.91 0.90 

SLD74240 5LD74240 12/17/02 5 5.5 Actinium-227 0.06 0.04 0.11 0.00 

Americium-241 -0.01 0.02 0.03 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 11.89 0.82 0.15 

Protactinium-231 0.08 0.41 0.46 

Radium-226 0.98 0.05 0.04 

Radium-228 0.45 0.04 0.04 

Thorium-228 0.82 0.45 0.28 

Thorium-230 1.33 0.59 0.15 

Thorium-232 0.44 0.32 0.15 

Uranium-235 0.05 0.12 0.21 

Uranium-238 0.74 0.29 0.30 

SL074241 12/17/02 6.5 7.0 Actinium-227 0.47 0.11 0.18 0.00 

Americium-241 0.01 0.03 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 10.84 0.82 0.23 

Protactinium-231 0.16 0.38 0.60 

Radium-226 1.90 0.08 0.05 

Radium-228 0.66 0.06 0.06 

Thorium-228 0.74 0.42 0.39 

Thorium-230 1.62 0.63 0.30 

Thorium-232 0.65 0.37 0.14 

Uranium-235 0.00 0.16 0.27 

Uranium-238 1.22 0.47 0.40 

SLD74245 SLD74245 12/17/02 5.2 5.7 Actinium-227 0.25 0.17 0.27 0.22 

Americium-241 0.04 0.06 0.09 

Cesium-137 -0.03 0.02 0.04 

Potassium-40 13.26 1.22 0.38 

Protactinium-231 0.32 0.74 1.13 

Radium-226 3.99 0.17 0.10 

Radium-228 1.34 0.12 0.10 

Thorium-228 1.33 0.65 0.34 

Thorium-230 3.40 1.14 0.34 

Thorium-232 1.90 0.80 0.40 

Uranium-235 0.39 0.33 0.57 

Uranium-238 4.77 0.83 0.83 



Table 2 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD74245 SLD74246 12/17/02 6.7 7.2 Actinium-227 0.07 0.08 0.13 0.00 

Americium-241 0.03 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.96 0.85 0.20 

Protactinium-231 -0.05 0.36 0.54 

Radium-226 1.13 0.06 0.05 

Radium-228 0.51 0.05 0.05 

Thorium-228 0.95 0.46 0.35 

Thorium-230 1.42 0.57 0.13 

Thorium-232 0.50 0.33 0.28 

Uranium-235 0.16 0.18 0.26 

Uranium-238 0.88 0.42 0.42 

SLD74250 SLD74250 12/17/02 6 6.5 Actinium-227 0.08 0.07 0.15 0.01 

Americium-241 0.04 0.03 0.05 

Cesium-137 0.00 0.01 0.03 

Potassium-40 9.37 	_ 0.81 0.25 

Protactinium-231 0.36 0.42 0.67 

Radium-226 1.38 0.08 0.06 

Radium-228 0.51 0.06 0.06 

Thorium-228 0.86 0.46 0.27 

Thorium-230 2.13 0.77 0.15 

Thorium-232 0.54 0.36 0.15 

Uranium-235 0.09 0.18 0.31 

Uranium-238 1.47 0.53 0.47 

SLD74256 5LD74256 12/20/02 4.7 5.2 Actinium-227 0.33 0.16 0.28 04.4 

Americium-241 0.04 0.10 0.16 

Cesium-137 0.13 0.03 0.04 

Potassium-40 9.61 1.00 0.39 

Protactinium-231 0.45 0.68 1.10 

Radium-226 2.58 0.14 0.10 

Radium-228 0.70 0.08 0.11 

Thorium-228 1.09 0.54 0.37 

Thorium-230 7.51 1.80 0.15 

Thorium-232 1.32 0.59 0.33 

Uranium-235 0.15 0.31 0.53 

Uranium-238 4.19 1.49 1.39 

SLD74257 SLD74257 12/20/02 3.9 4.4 Actinium-227 0.37 0.18 0.30 0.72 

Americium-241 0.15 0.12 0.19 

Cesium-137 0.02 0.03 0.04 

Potassium-40 11.41 1.08 0.39 

Protactinium-231 -0.04 0.82 1.24 

Radium-226 5.55 0.21 0.11 

Radium-228 1.01 0.11 0.11 

Thorium-228 2.54 0.85 0.35 

Thorium-230 _ 10.77 2.31 0.14 

I honum-232 1.08 0.51 0.26 

Uranium-235 0.44 0.37 0.63 

Uranium-238 7.96 1.64 1.57 
• 
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BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD74262 5LD74262 12/20/02 3.3 3.8 Actinium-227 0.15 0.13 0.25 0.27 

Americium-241 0.05 0.10 0.16 

Cesium-137 0.07 0.03 0.04 

Potassium-40 10.48 1.02 0.37 

Protactinium-231 0.73 0.70 1.14 

Radium-226 3.07 0.14 0.10 

Radium-228 0.80 0.10 0.08 

Thorium-228 1.77 0.73 0.30 

Thorium-230 5.31 1.46 0.30 

Thorium-232 1.04 0.53 0.17 

Uranium-235 0.23 0.31 0.51 

Uranium-238 3.50 1.25 1.38 

SLD74263 5LD74263 01/17/03 5.3 5.8 Actinium-227 0.29 0.13 0.20 0.63 

Americium-241 -0.01 0.04 0.06 

Cesium-137 0.07 0.02 0.03 

Potassium-40 16.09 1.16 0.24 

Protactinium-231 0.49 0.54 0.87 

Radium-226 2.73 0.12 0.07 

Radium-228 0.79 0.07 0.07 

Thorium-228 0.62 0.36 0.24 

Thorium-230 10.58 2.19 0.13 

Thorium-232 0.72 0.39 0.13 

Uranium-235 0.18 0.22 0.38 

Uranium-238 4.33 0.76 0.58 

SLD74266 SLD74266 12/20/02 3.6 4.1 Actinium-227 0.38 0.18 0.29 0.35 

Americium-241 0.07 0.12 0.19 

Cesium-137 0.03 0.03 0.05 

Potassium-40 8.35 0.95 0.41 

Protactinium-231 -0.49 0.85 1.25 

Radium-226 5.14 0.20 0.12 

Radium-228 0.84 0.10 0.11 

Thorium-228 1.67 0.63 0.28 

Thorium-230 5.20 1.29 0.13 

Thorium-232 1.11 0.49 0.13 

Uranium-235 0.11 0.38 0.63 

Uranium-238 8.10 1.84 1.56 

SLD74280 5LD74280 12/16/02 2 2.5 Actinium-227 0.08 0.12 0.19 0.00 

Americium-241 0.06 0.07 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 12.53 1.10 0.26 

Protactinium-231 0.19 0.52 0.82 

Radium-226 1.51 0.09 0.07 

Radium-228 0.65 0.08 0.07 

Thorium-228 0.85 0.47 0.37 

Thorium-230 1.98 0.74 0.15 

Thorium-232 0.87 0.46 0.28 

Uranium-235 0.14 0.24 0.40 

Uranium-238 1.35 0.98 0.98 
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BNSF Railroad Vicinity Property (DT-12) 

Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD74282 SLD74282 12/16/02 3 3.5 Actinium-227 0.10 0.11 0.18 0.00 
Americium-241 0.00 0.07 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 13.89 1.15 0.23 

Protactinium-231 -0.29 0.50 0.74 

Radium-226 1.10 0.07 0.07 

Radium-228 0.76 0.08 0.07 

Thorium-228 1.06 0.57 0.44 

Thorium-230 1.67 0.72 0.33 

Thorium-232 0.76 0.47 0.33 

Uranium-235 0.22 0.22 0.37 

Uranium-238 0.28 0.60 1.04 

SLD74283 SLD74283 12/16/02 2 2.5 Actinium-227 0.07 0.05 0.11 0.00 

Americium-241 0.03 0.04 0.07 

Cesium-137 0.01 0.02 0.02 

Potassium-40 	_ 7.08 0.66 0.18 

Protactinium-231 0.35 0.45 0.55 

Radium-226 0.54 0.05 0.05 

Radium-228 0.21 0.04 0.05 

Thorium-228 0.56 0.37 0.29 

Thorium-230 0.80 0.45 0.15 

Thorium-232 0.00 0.00 0.15 

Uranium-235 -0.07 0.14 0.23 

Uranium-238 0.98 0.51 0.60 

SLD74286 SLD74286 12/17/02 3 3.5 Actinium-227 0.17 0.10 0.37 0.15 

Americium-241 0.23 0.24 0.35 

Cesium-137 0.01 0.02 0.04 

Potassium-40 13.75 1.05 0.32 

Protactinium-231 1.10 0.76 1.15 

Radium-226 3.70 0.15 0.09 

Radium-228 1.07 0.09 0.09 

Thorium-228 2.10 0.78 0.38 

Thorium-230 3.19 1.00 0.15 

Thorium-232 1.27 0.58 0.28 

Uranium-235 0.45 0.37 0.55 

Uranium-238 4.22 2.01 2.67 

SLD74287 SLD74287 12/17/02 3 3.5 Actinium-227 1.87 0.17 0.27 0.03 

Americium-241 -0.26 0.15 0.23 

Cesium-137 0.00 0.01 0.02 

Potassium-40 16.28 1.11 0.20 

Protactinium-231 0.60 0.51 0.78 

Radium-226 1.25 0.07 0.06 

Radium-228 0.87 0.06 0.07 

Thorium-228 1.17 0.58 0.40 

Thorium-230 2.03 0.78 0.30 

Thorium-232 1.38 0.62 0.16 

Uranium-235 0.04 0.22 0.37 

Uranium-238 0.61 1.12 1.87 
• 



Table 2 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (DT-11 and DT-7) 
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Sample Sample Collection Start End Thickness Parameter Result 3  Error Detection Sum of 5  
Location Identification Date Depth Depth of Cover Limit Ratios 

Number (ft 1  bgs)2  (ft bgs) Material (ft) (pCi/g) 4  (pCi/g) Value 

ft - feet 
2 bgs - below ground surface 
3 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 = 	2.78 pCi/g 

Radium-228 = 	.95 pCi/g 

Thorium-230 = 	1.94 pCi/g 

Thorium-232 = 	1.09 pCi/g 

Uranium-238 = 	1.44 pCi/g 

Samples highlighted in bold indicate RA-226 >= 11 pCi/g 

• 

• 



Table 3 

BNSF Railroad Vicinity Property (DT-12) 

Adjacent Property Radiological Data Results (Mallinckrodt) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

PLANT 7N 

HTZ87400 HTZ87400  07/13/05 0 0.5 Actinium-227 0.44 0.11 0.30 3.59 
Americium-241 0.02 0.04 0.06 

Cesium-137 0.02 0.02 0.02 

Potassium-40 10.99 0.70 0.22 

Protactinium-231 0.21 0.49 0.75 

Radium-226 3.31 0.76 0.07 

Radium-228 0.84 0.07 0.09 

Thorium-228 1.20 0.56 0.28 

Thorium-230 19.28 3.81 0.28 

Thorium-232 1.37 0.60 0.28 

Uranium-235 0.39 0.23 0.39 

Uranium-238 4.71 0.68 0.57 

HTZ87401 HTZ87401 07/13/05 0 0.5 Actinium-227 0.59 0.10 0.28 5.87 
Americium-241 0.04 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 9.91 0.66 0.23 

Protactinium-231 0.62 0.39 0.73 

Radium-226 3.57 0.82 0.06 

Radium-228 0.76 0.06 0.08 

Thorium-228 0.98 0.48 0.14 

Thnrii im-7311 31.04 5.61 0.36 

Thorium-232 0.92 0.46 0.26 

Uranium-235 0.04 0.22 0.36 

Uranium-238 _ 3.75 0.71 0.58 

HTZ87403 HTZ87403 07/13/05 0 0.5 Actinium-227 0.01 0.19 0.31 0.60 
Americium-241 0.02 0.05 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 11.70 0.81 0.31 

Protactinium-231 0.27 0.56 0.85 

Radium-226 3.11 0.73 0.08 

Radium-228 0.92 0.08 0.11 

Thorium-228 1.73 0.67 0.32 

Thorium-230 4.44 1.21 0.32 

Thorium-232 1.06 0.51 0.14 

Uranium-235 0.58 0.34 0.43 

Uranium-238 6.33 0.76 0.65 

• 



• 

• 

Table 3 

BNSF Railroad Vicinity Property (DT-12) 

Adjacent Property Radiological Data Results (Mallinckrodt) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

HTZ87405 HTZ87405 07/13/05 0 0.5 Actinium-227 0.74 0.35 0.32 2.71 

Americium-241 0.04 0.05 0.07 

Cesium-137 -0.03 0.02 0.03 

Potassium-40 11.67 0.74 0.23 

Protactinium-231 0.60 0.54 0.85 

Radium-226 4.26 0.97 0.07 

Radium-228 0.97 0.07 0.10 

Thorium-228 1.84 0.75 0.41 

Thorium-230 14.27 3.09 0.17 

Thorium-232 1.46 0.65 0.17 

Uranium-235 0.55 0.19 0.38 

Uranium-238 9.81 0.73 0.63 

HTZ88991 HTZ88991 12/13/05 0 0.5 Actinium-227 -0.18 0.35 0.55 1.44 

Americium-241 0.04 0.08 0.12 

Cesium-137 0.05 0.03 0.06 

Potassium-40 12.78 1.27 0.49 

Protactinium-231 -0.37 0.94 1.36 

Radium-226 3.90 0.97 0.14 

Radium-228 1.20 0.13 0.18 

Thorium-228 2.19 0.84 0.32 

Thorium-230 7.78 1.96 0.38 

Thorium-232 1.48 0.67 0.38 

Uranium-235 0.56 0.39 0.66 

Uranium-238 11.34 1.56 1.13 

SLD06822 SLD06822 04/17/03 0 0.5 Actinium-227 0.06 0.06 0.10 0.01 

Americium-241 0.01 0.02 0.03 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 2.91 0.36 0.16 

Protactinium-231 0.06 0.31 0.48 

Radium-226 1.09 0.06 0.04 

Radium-228 0.13 0.04 0.04 

Thorium-228 0.35 0.29 0.16 

Thorium-230 2.01 0.76 0.16 

Thorium-232 0.11 0.16 0.16 

Uranium-235 0.03 0.14 0.23 

Uranium-238 1.45 0.41 0.29 

SLD27727 04/17/03 1.5 2.0 Actinium-227 1.48 0.45 0.61 6.24 

Americium-241 0.26 0.19 0.31 

Cesium-137 0.02 0.07 0.11 

Potassium-40 13.36 2.32 1.16 

Protactinium-231 6.98 4.22 3.60 

Radium-226 6.16 0.37 0.30 

Radium-228 0.93 0.29 0.27 

Thorium-228 0.77 0.40 0.23 

Thorium-230 81.38 13.19 0.30 

Thorium-232 1.29 0.53 0.23 

Uranium-235 2.13 1.05 1.60 

Uranium-238 48.14 5.05 2.79 



Table 3 

BNSF Railroad Vicinity Property (DT-12) 

Adjacent Property Radiological Data Results (Mallinckrodt) 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD06822 SLD27728  04/17/03 2.5 3.0 Actinium-227 0.26 0.37 0.60 0.50 

Americium-241 0.14 0.15 0.25 

Cesium-137 -0.02 0.06 0.10 

Potassium-40 13.13 2.13 1.02 

Protactinium-231 -1.47 2.06 2.96 

Radium-226 3.97 0.30 0.27 

Radium-228 1.25 0.24 0.25 

Thorium-228 1.54 0.68 0.31 

Thorium-230 3.29 1.06 0.17 

Thorium-232 1.40 0.63 0.16 

Uranium-235 1.66 0.86 1.22 

Uranium-238 20.97 3.12 2.12 

SLD06835 SLD06835 09/19/01 1 1.5 1.0 Actinium-227 1.18 0.33 0.58 0.05 
Americium-241 0.01 0.09 0.15 

Cesium-137 -0.05 0.05 0.07 

Potassium-40 13.71 2.04 0.73 

Protactinlum-231 0.43 1.26 2.02 

Radium-226 2.67 0.22 0.13 

Radium-228 1.16 0.18 0.23 

Thorium-228 1.16 0.18 0.23 

Thorium-230 -7.56 9.66 13.99 

Thorium-232 1.16 0.18 0.23 

Uranium-235 0.32 0.33 0.43 

Uranium-238 3.01 1.15 1.43 

SLD27777 09/19/01 1.8 2.3 Actinium-227 0.24 0.14 0.22 0.10 

Americium-241 0.01 0.04 0.06 

Cesium-137 0.00 0.02 , 0.03 

Potassium-40 15.48 1.68 0.29 

Protactinium-231 -0.25 0.58 0.85 

Radium-226 2.96 0.16 0.05 

Radium-228 1.10 0.11 0.09 

Thorium-228 1.10 0.11 0.09 

Thorium-230 2.87 3.88 6.42 

Thorium-232 1.10 0.11 0.09 

Uranium-235 0.15 0.14 0.19 

Uranium-238 2.68 0.78 0.61 

SLD27779 09/19/01 6.5 7.0 Actinium-227 0.37 0.12 0.19 0.02 

Americium-241 0.03 0.04 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 15.52 1.65 0.26 

Protactinium-231 0.26 0.47 0.73 

Radium-226 2.32 0.13 0.04 

Radium-228 0.95 0.09 0.07 

Thorium-228 0.95 0.09 0.07 

Thorium-230 1.14 3.30 5.40 

Thorium-232 0.96 0.00 0.07 

Uranium-235 0.09 0.09 0.16 

Uranium-238 2.60 0.54 0.53 

• 

• 
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Table 3 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (Mallinckrodt) 

Page 4 of 20 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD06835 SLD27780 09/19/01 8.5 9.0 Actinium-227 0.27 0.16 0.28 0.33 

Americium-241 0.02 0.05 0.07 

Cesium-137 0.00 0.02 0.04 

Potassium-40 12.49 1.42 0.37 

Protactinium-231 0.58 0.77 1.03 

Radium-226 4.56 0.24 0.06 

Radium-228 1.15 0.12 0.10 

Thorium-228 1.15 0.12 0.10 

Thorium-230 5.74 4.99 7.50 

Thorium-232 1.15 0.12 0.10 

Uranium-235 0.42 0.17 0.22 

Uranium-238 4.50 0.93 0.73 

SLD27781 09119101 10.5 11.0 Actinium-227 0.25 0.12 0.19 0.20 

Americium-241 0.03 0.04 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 11.05 1.23 0.27 

Protactinium-231 0.41 0.49 0.78 

Radium-226 2.50 0.14 0.04 

Radium-228 0.86 0.09 0.07 

Thorium-228 0.86 0.09 0.07 

Thorium-230 4.61 3.34 5.56 

Thorium-232 0.86 0.09 0.07 

Uranium-235 0.19 0.12 0.16 

Uranium-238 2.40 0.58 0.52 

SLD27782 09/19/01 12.5 13.0 Actinium-227 0.22 0.08 0.14 0.01 

Americium-241 0.04 0.04 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 6.11 0.77 0.18 

Protactinium-231 0.03 0.34 0.53 

Radium-226 0.59 0.04 0.04 

Radlum-228 0.38 0.05 0.05 

Thorium-228 0.38 0.05 0.05 

Thorium-230 1.42 2.38 3.72 

Thorium-232 0.38 0.05 0.05 

Uranium-235 0.19 0.10 0.11 

Uranium-238 1.83 0.34 0.36 

5LD27783 09/19/01 14.5 15.1 Actinium-227 0.20 0.15 0.27 0.05 

Americium-241 0.03 0.05 0.07 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 9.41 1.23 0.40 

Protactinium-231 0.15 0.72 1.10 

Radium-226 2.29 0.16 0.07 

Radium-228 0.74 0.11 0.11 

Thorium-228 0.74 0.11 0.11 

Thorium-230 1.27 4.48 7.37 

Thorium-232 0.74 0.11 0.11 

Uranium-235 0.36 0.14 0.20 

Uranium-238 4.05 0.97 0.70 



Table 3 

BNSF Railroad Vicinity Property (DT-12) 
Adjacent Property Radiological Data Results (Mallinckrodt) 

Page 5 of 20 

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 5  
Ratios 
Value 

5L006872 SLD06872  04/17/03 0 0.5 0.0 Actinium-227 0.02 0.07 0.12 0.00 
Americium-241 0.02 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.51 0.41 0.19 

Protactinium-231 0.04 0.30 0.53 

Radium-226 1.28 0.07 0.05 

Radium-228 0.13 0.03 0.05 

Thorium-228 0.09 0.23 0.50 

Thorium-230 1.24 0.61 0.47 

Thorium-232 0.22 0.24 0.30 

Uranium-235 -0.02 0.15 0.25 

Uranium-238 1.18 0.35 0.37 

SLD27826 04/17/03 1.5 2.0 Actinium-227 0.18 0.33 0.52 0.35 
Americium-241 0.04 0.11 0.18 

Cesium-137 0.23 0.17 0.09 

Potassium-40 9.24 1.86 0.97 

Protactinium-231 0.25 1.50 2.31 

Radium-226 3.19 0.22 0.23 

Radium-228 1.15 0.22 0.24 

Thorium-228 1.67 0.65 0.30 

Thorium-230 3.41 1.00 0.25 

Thorium-232 0.93 0.46 0.30 

Uranium-235 1.01 0.59 1.05 

Uranium-238 13.37 2.22 1.61 

SLD27827 04/17/03 2 2.5 Actinium-227 0.42 0.20 0.50 0.38 
Americium-241 -0.04 0.10 0.16 

Cesium-137 0.00 0.05 0.09 

Potassium-40 10.59 1.90 0.87 

Protactinium-231 -1.28 1.34 2.21 

Radium-226 3.11 0.24 0.21 

Radium-228 1.12 0.20 0.22 

Thorium-228 1.11 0.51 0.25 

Thorium-230 6.16 1.49 0.25 

Thorium-232 0.62 0.37 0.30 

Uranium-235 0.28 0.58 0.99 

Uranium-238 5.76 1.53 1.49 

SLD07327 SLD07327 04/17/03 0 0.5 Actinium-227 -0.41 0.17 0.24 0.00 
Americium-241 0.01 0.05 0.08 

Cesium-137 0.00 0.03 0.05 

Potassium-40 1.06 0.42 0.52 

Protactinium-231 -0.11 0.65 1.15 

Radium-226 1.05 0.11 0.12 

Radium-228 -0.01 0.08 0.14 

Thorium-228 0.55 0.43 0.43 

Thorium-230 1.71 0.78 0.44 

Thorium-232 0.29 0.29 0.20 

Uranium-235 0.07 0.27 0.49 

Uranium-238 0.90 0.86 0.72 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD07327 SLD27591 04/17/03 1.5 2.0 Actinium-227 0.07 0.24 0.37 0.63 

Americium-241 -0.01 0.09 0.14 

Cesium-137 0.11 0.05 0.07 

Potassium-40 11.76 1.39 0.58 

Protactinium-231 -0.59 1.05 1.79 

Radium-226 2.39 0.18 0.18 

Radium-228 0.74 0.14 0.15 

Thorium-228 0.97 0.65 0.55 

Thorium-230 10.34 2.81 0.46 

Thorium-232 0.55 0.46 0.25 

Uranium-235 0.76 0.77 0.81 

Uranium-238 4.79 1.50 1.22 

SLD27592 04/17/03 3.5 4.0 Actinium-227 -0.04 0.27 0.40 0.13 

Americium-241 0.00 0.09 0.14 

Cesium-137 0.06 0.05 0.07 

Potassium-40 12.03 1.45 0.61 

Protactinium-231 0.49 1.01 1.85 

Radium-226 2.87 0.19 0.18 

Radium-228 0.98 0.15 0.18 

Thorium-228 1.54 0.79 0.43 

Thorium-230 3.00 1.17 0.23 

Thorium-232 0.81 0.57 0.51 

Uranium-235 1.37 0.94 0.91 

Uranium-238 4.38 1.57 1.32 

SLD27593 04/17/03 5.5 6.0 Actinium-227 -0.01 0.08 0.12 0.00 

Americium-241 0.02 0.02 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 7.60 0.69 0.19 

Protactinium-231 -0.04 0.37 0.57 

Radium-226 1.38 0.07 0.05 

Radium-228 0.39 0.05 0.05 

Thorium-228 0.83 0.42 0.28 

Thorium-230 1.48 0.58 0.24 

Thorium-232 0.20 0.21 0.31 

Uranium-235 -0.06 0.15 0.25 

Uranium-238 1.26 0.47 0.35 

SLD07357 SLD07357  04/17/03 0 0.5 Actinium-227 0.91 0.27 0.38 12.29 

Americium-241 -0.03 0.11 0.16 

Cesium-137 0.04 0.05 0.07 

Potassium-40 6.50 1.21 0.85 

Protactinium-231 1.02 1.29 2.16 

Radium-226 3.38 0.21 0.18 

Radium-228 0.63 0.14 0.19 

Thorium-228 0.50 0.34 0.26 

Thorium-230 62.66 10.40 0.14 

Thorium-232 0.86 0.44 0.14 

Uranium-235 0.94 0.60 0.89 

Uranium-238 8.82 2.37 1.49 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD07357 SLD27643 04/17/03 1.4 1.9 Actinium-227 0.07 0.14 0.22 0.00 
Americium-241 0.02 0.04 0.08 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 8.05 1.00 0.42 

Protactinium-231 0.41 0.64 1.19 

Radium-226 0.94 0.10 0.11 

Radium-228 0.25 0.08 0.10 

Thorium-228 0.46 0.31 0.28 

Thorium-230 1.62 0.61 0.13 

Thorium-232 0.38 0.27 0.13 

Uranium-235 0.09 0.28 0.49 

Uranium-238 0.75 0.49 0.93 

5LD27644 04/17/03 3.3 3.8 Actinium-227 0.12 0.23 0.37 0.09 
Americium-241 -0.03 0.08 0.14 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 12.53 1.49 0.54 

Protactinium-231 -0.27 1.17 1.80 

Radium-226 2.52 0.19 0.19 

Radium-228 0.79 0.16 0.19 

Thorium-228 1.32 0.64 0.43 

Thorium-230 3.35 1.09 0.17 

Thnrii im-717 1.0 0.56 0.17 

Uranium-235 0.39 0.47 0.85 

Uranium-238 1.42 1.44 1.30 

5LD27645 04/17/03 5.4 5.9 Actinium-227 -0.03 0.15 0.22 0.00 
Americium-241 0.02 0.05 0.08 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 17.47 1.57 0.32 

Protactinium-231 0.55 0.83 1.17 

Radium-226 0.56 0.09 0.12 

Radium-228 0.30 0.10 0.11 

Thorium-228 0.48 0.33 0.14 

Thorium-230 0.90 0.46 0.14 

Thorium-232 0.26 0.24 0.14 

Uranium-235 0.02 0.26 0.46 

Uranium-238 0.54 0.58 0.72 

SLD27646 04/17/03 7.2 7.7 Actinium-227 -0.07 0.15 0.22 0.00 
Americium-241 -0.01 0.05 0.08 

Cesium-137 0.00 0.03 0.05 

Potassium-40 17.76 1.62 0.45 

Protactinium-231 -0.63 0.68 1.13 

Radium-226 0.48 0.09 0.12 

Radium-228 0.36 0.10 0.11 

Thorium-228 0.17 0.25 0.47 

Thorium-230 1.08 0.48 0.13 

Thorium-232 0.27 0.23 0.24 

Uranium-235 -0.14 0.26 0.44 

Uranium-238 -0.19 0.51 0.88 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SU-01 

SLD88402 SLD88402 07/19/05 1.5 2.0 Actinium-227 0.74 0.12 0.39 3.18 

Americium-241 -0.02 0.06 0.08 

Cesium-137 0.02 0.02 0.03 

Potassium-40 13.97 0.94 0.35 

Protactinium-231 1.48 0.83 1.07 

Radium-226 5.39 1.23 0.09 

Radium-228 1.02 0.08 0.12 

Thorium-228 1.07 0.44 0.11 

Thorium-230 48.24 7.68 0.20 

Thorium-232 0.75 0.36 0.11 

Uranium-235 0.20 0.30 0.50 

Uranium-238 6.04 0.95 0.81 

5LD88403 SLD88403 07/19/05 2 2.5 Actinium-227 1.14 0.48 0.40 0.68 

Americium-241 0.03 0.06 0.09 

Cesium-137 0.00 0.03 0.04 

Potassium-40 11.88 0.92 0.32 

Protactinium-231 0.28 0.70 1.07 

Radium-226 4.99 1.14 0.10 

Radium-228 1.20 0.09 0.12 

Thorium-228 1.32 0.57 0.31 

Thorium-230 7.90 1.82 0.31 

Thorium-232 0.93 0.46 0.14 

Uranium-235 0.68 0.32 0.52 

Uranium-238 14.95 1.28 0.85 

SLD88404 SLD88404 07/19/05 3.5 4.0 Actinium-227 2.41 0.21 0.70 12.63 

Americium-241 0.11 0.10 0.15 

Cesium-137 0.11 0.04 0.05 

Potassium-40 11.07 0.90 0.52 

Protactinium-23 3.46 1.10 1.44 

Radium-226 13.47 3.00 0.14 

Radium-228 1.12 0.10 0.17 

Thorium-228 1.40 0.61 0.15 

Thorium-230 180.10 31.46 0.15 

Thorium-232 0.95 0.49 0.15 

Uranium-235 2.55 0.52 0.78 

Uranium-238 38.56 2.56 1.38 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD88405 SLD88405 07/19/05 5 5.5 Actinium-227 0.40 0.32 0.45 0.63 

Americium-241 0.04 0.07 0.10 

Cesium-137 0.01 0.02 0.04 

Potassium-40 11.57 0.91 0.39 

Protactinium-231 0.15 0.76 1.15 

Radium-226 6.62 1.51 0.12 

Radium-228 1.21 0.10 0.15 

Thorium-228 1.83 0.75 0.31 

Thorium-230 6.82 1.76 0.31 

Thorium-232 1.03 0.54 0.31 

Uranium-235 0.65 0.38 0.55 

Uranium-238 _ 	16.02 1.42 0.90 

SU-06 

SL093275 SLD93275 02/15106 11.5 12.0 Actinium-227 153.00 3.59 1.66 679.59 

Americium-241 -1.82 0.36 0.48 

Cesium-137 -0.02 0.07 0.10 

PotaSSium-40 13.22 1.45 1.14 

Protactinium-23 169.80 7.04 4.01 

Radium-226 116.91 25.81 0.38 

Radium-228 2.56 0.21 0.39 

Thorium-228 2.56 0.21 0.39 

Thorium-2311 iniRn nn 512.20 46.75 

Thorium-232 2.56 0.21 0.39 

Uranium-235 1.68 1.70 2.52 

Uranium-238 48.72 4.38 4.73 

SLD93276 SLD93276 02/15/06 11 11.5 Actinium-227 21.37 0.63 0.72 197.58 

Americium-241 -0.09 0.15 0.22 

Cesium-137 -0.02 0.03 0.05 

Potassium-40 15.56 1.10 0.55 

Protactinium-23 23.66 1.57 1.81 

Radium-226 32.55 7.24 0.17 

Radium-228 1.13 0.10 0.19 

Thorium-228 1.13 0.10 0.19 

Thorium-230 2961.00 150.20 19.85 

Thorium-232 1.13 0.10 0.19 

Uranium-235 0.25 0.73 1.09 

Uranium-238 16.13 2.58 2.01 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD93277 SLD93277 02115/06 12 12.5 Actinium-227 76.85 1.85 1.03 302.31 

Americium-241 -0.87 0.23 0.32 

Cesium-137 0.00 0.04 0.06 

Potassium-40 15.02 1.05 0.64 

Protactinium-23 101.70 4.27 2.42 

Radium-226 44.69 9.92 0.21 

Radium-228 0.76 0.10 0.22 

Thorium-228 0.76 0.10 0.22 

Thorium-230 4533.00 229.20 30.85 

Thorium-232 0.76 0.10 0.22 

Uranium-235 -0.06 1.01 1.59 

Uranium-238 13.41 2.51 3.11 

SU-05 

HTZ86502 HTZ86502 05/16/05 4 4.5 Actinium-227 0.43 0.18 0.46 1.00 

Americium-241 0.19 0.15 0.24 

Cesium-137 0.28 0.05 0.04 

Potassium-40 9.16 0.98 0.45 

Protactinium-231 0.75 0.90 1.41 

Radium-226 3.99 0.96 0.13 

Radium-228 0.93 0.10 0.15 

Thorium-228 1.03 0.47 0.13 

Thorium-230 9.59 2.02 0.24 

Thorium-232 0.83 0.42 0.24 

Uranium-235 1.05 0.46 0.66 

Uranium-238 25.74 2.64 1.95 

HTZ86503 HTZ86503 05/16/05 4 4.5 Actinium-227 1.03 0.15 0.42 4.64 

Americium-241 0.06 0.11 0.18 

Cesium-137 0.02 0.02 0.04 

Potassium-40 8.68 0.86 0.34 

Protactinium-231 1.24 0.68 1.05 

Radium-226 4.93 1.16 0.11 

Radium-228 0.90 0.08 0.13 

Thorium-228 0.90 0.08 0.13 

Thorium-230 70.35 15.41 14.41 

Thorium-232 0.90 0.08 0.13 

Uranium-235 0.28 0.37 0.61 

_ Uranium-238 5.26 1.41 1.46 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

HTZ86506 HTZ86506  05/16/05 4 4.5 Actinium-227 2.40 0.22 0.57 9.87 
Americium-241 0.08 0.16 0.24 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 8.86 1.00 0.42 

Protactinium-231 3.25 1.04 1.53 

Radium-226 6.51 1.52 0.14 

Radium-228 0.98 0.11 0.16 

Thorium-228 0.98 0.11 0.16 

Thorium-230 148.10 23.66 20.29 

Thorium-232 0.98 0.11 0.16 

Uranium-235 0.51 0.49 0.82 

Uranium-238 7.86 2.03 2.08 

HTZ86507 HTZ86507  05/16/05 4 4.5 Actinium-227 0.01 0.26 0.39 1.19 

Americium-241 -0.01 0.09 0.14 

Cesium-137 0.01 0.02 0.04 

Potassium-40 8.79 0.85_ 0.31 

Protactinium-231 -0.01 0.70 1.04 

Radium-226 4.05 0.96 0.10 

Radium-228 0.86 0.09 0.13 

Thorium-228 1.73 0.72 0.30 

Thorium-230 18.56 3.86 0.16 

Thorium-232 0.78 0.45 0.16 

Uranium-235 0.64 0.30 0.51 

Uranium-238 _ 	5.44 1.52 1.21 

SLD86845 SLD86845pp  05/11/05 3 3.5 Actinium-227 0.18 0.14 0.25 0.41 
Americium-241 0.04 0.05 0.05 

Cesium-137 0.23 0.03 0.03 

Potassium-40 9.27 0.68 0.21 

Protactinium-231 0.36 0.50 0.74 

Radium-226 2.45 0.58 0.06 

Radium-228 0.57 0.05 0.09 

Thorium-228 1.04 0.49 0.25 

Thorium-230 7.46 1.72 0.14 

Thorium-232 0.96 0.46 0.14 

Uranium-235 0.15 0.20 0.35 

Uranium-238 3.42 0.53 0.51 

SLD87171 SLD87171  05/11/05 1.5 2.0 Actinium-227 0.40 0.31 0.43 0.84 

Americium-241 -0.01 0.11 0.16 

Cesium-137 0.02 0.02 0.04 

Potassium-40 9.41 0.82 0.32 

Protactinium-231 0.52 0.75 1.15 

Radium-226 4.52 1.06 0.10 

Radium-228 0.86 0.09 0.12 

Thorium-228 1.59 0.60 0.13 

Thorium-230 12.30 2.45 0.24 

Thorium-232 0.86 0.43 0.28 

Uranium-235 0.65 0.33 0.56 

Uranium-238 9.07 1.46 1.40 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(It bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

5L087171 5LD87172 05/11/05 1.5 2.0 Actinium-227 -0.22 0.18 0.28 0.15 

Americium-241 0.03 0.05 0.07 

Cesium-137 0.00 0.02 0.02 

Potassium-40 10.53 0.75 0.25 

Protactinium-231 0.30 0.52 0.76 

Radium-226 4.15 0.95 0.07 

Radium-228 1.01 0.06 0.08 

Thorium-228 1.17 0.54 0.31 

Thorium-230 3.07 0.94 0.14 

Thorium-232 1.35 0.57 0.14 

Uranium-235 0.16 0.24 0.41 

Uranium-238 3.71 0.70 0.62 

SLD87173 05/11/05 1.5 2.0 Actinium-227 0.21 0.25 0.38 0.11 

Americium-241 0.05 0.09 0.14 

Cesium-137 0.01 0.02 0.03 

Potassium-40 8.78 0.83 0.32 

Protactinium-231 -0.42 0.70 1.00 

Radium-226 3.45 0.82 0.10 

Radium-228 0.89 0.08 0.12 

Thorium-228 1.08 0.52 0.15 

Thorium-230 3.13 0.98 0.27 

Thorium-232 0.92 0.47 0.15 

Uranium-235 0.07 0.30 0.50 

Uranium-238 2.88 1.22 1.16 

SLD87174 05/11/05 1.5 2.0 Actinium-227 0.13 0.10 0.25 0.12 

Americium-241 0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 9.62 0.68 0.19 

Protactinium-231 0.20 0.48 0.70 

Radium-226 3.56 0.82 0.06 

Radium-2213 0.87 0.06 0.08 

Thorium-228 1.33 0.55 0.24 

Thorium-230 3.30 0.96 0.13 

Thorium-232 0.76 0.40 0.13 

Uranium-235 0.08 0.21 0.35 

Uranium-238 2.72 0.56 0.55 

SLD87175 SLD87175 05/11/05 1 1.5 Actinium-227 1.34 0.20 0.60 4.03 

Americium-241 0.05 0.17 0.26 

Cesium-137 0.02 0.03 0.05 

Potassium-40 10.32 1.04 0.43 

Protactinium-231 2.01 1.25 1.62 

Radium-226 8.88 2.04 0.14 

Radium-228 0.86 0.11 0.17 

Thorium-228 0.86 0.11 0.17 

Thorium-230 53.80 22.09 21.85 

Thorium-232 0.86 0.11 0.17 

Uranium-235 2.20 0.50 0.80 

Uranium-238 29.91 3.06 2.20 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD87176 SLD87176 05/11/05 2 2.5 Actinium-227 3.12 0.19 0.50 15.12 

Americium-241 0.03 0.08 0.11 

Cesium-137 0.01 0.02 0.04 

Potassium-40 9.36 0.87 0.40 

Protactinium-231 3.83 0.82 1.20 

Radium-226 8.51 1.92 0.11 

Radium-228 1.01 0.09 0.14 

Thorium-228 1.01 0.09 0.14 

Thorium-230 226.20 13.81 10.75 

Thorium-232 1.01 0.09 0.14 

Uranium-235 0.89 0.37 0.62 

Uranium-238 9.68 1.01 1.08 

SLD87177 5LD87177 05/11/05 2 2.5 Actinium-227 2.09 0.16 0.44 9.46 
Americium-241 0.02 0.07 0.10 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.99 0.84 0.37 

Protactinium-231 3.02 0.78 1.09 

Radium-226 7.06 1.60 0.10 

Radium-228 1.04 0.09 0.14 

Thorium-228 1.04 0.09 0.14 

Thorium-230 141.80 10.38 9.73 

Thorium-232 1.04 0.09 0.14 

Uranium-235 0.06 0.36 0.59 

Uranium-238 7.78 0.84 0.98 

SLD87178 SLD87178 05/11/05 1.5 2.0 Actinium-227 -0.17 0.21 0.32 • 1.08 

Americium-241 0.00 0.05 0.07 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.36 0.75 0.30 

Protactinium-231 0.58 0.58 0.91 

Radium-226 3.53 0.82 0.08 

Radium-228 0.91 0.08 0.11 

Thorium-228 0.93 0.52 0.32 

Thorium-230 16.70 3.59 0.17 

Thorium-232 1.38 0.64 0.17 

Uranium-235 0.37 0.25 0.40 

Uranium-238 5.50 0.84 0.66 

SLD87179 SLD87179 05/11/05 1 1.5 Actinium-227 0.71 0.10 0.30 2.37 

Americium-241 0.10 0.04 0.07 
- 

Cesium-137 0.02 0.02 0.03 

Potassium-40 8.62 0.65 0.26 

Protactinium-231 0.64 0.46 0.83 

Radium-226 4.92 1.12 0.07 

Radium-228 0.88 0.06 0.09 

Thorium-228 0.88 0.06 0.09 

Thorium-230 36.46 6.88 6.41 

Thorium-232 0.88 0.06 0.09 

Uranium-235 0.45 0.20 0.38 

Uranium-238 	, 4.72 0.64 0.63 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD87180 SLD87180 05111/05 1.5 2.0 Actinium-227 0.20 0.24 0.35 0.40 

Americium-241 0.03 0.05 0.07 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 8.92 0.77 0.33 

Protactinium-231 0.33 0.64 0.98 

Radium-226 4.77 1.10 0.09 

Radium-228 1.06 0.08 0.11 

Thorium-228 1.60 0.66 0.16 

Thorium-230 6.18 1.59 0.29 

Thorium-232 1.19 0.56 0.29 

Uranium-235 0.41 0.26 0.44 

Uranium-238 7.14 0.96 0.71 

5LD87181 SLD87181 05/11/05 1.5 2.0 Actinium-227 0.84 0.12 0.36 2.89 

Americium-241 0.06 0.06 0.08 

Cesium-137 0.05 0.02 0.04 

Potassium-40 10.56 0.79 0.29 

Protactinium-231 1.50 0.69 1.07 

Radium-226 6.06 1.38 0.09 

Radium-228 0.95 0.07 0.10 

Thorium-228 0.95 0.07 0.10 

Thorium-230 43.14 8.50 8.07 

Thorium-232 0.95 0.07 0.10 

Uranium-235 0.49 0.28 0.48 

Uranium-238 8.43 0.99 0.76 

SLD87182 SLD87182 05/11/05 1.5 2.0 Actinium-227 1.33 0.17 0.48 5.13 

Americium-241 0.00 0.08 0.12 

Cesium-137 1.15 0.07 0.04 

Potassium-40 8.78 0.86 0.42 

Protactinium-231 1.78 1.04 1.45 

Radium-226 10.53 2.35 0.12 

Radium-228 0.89 0.10 0.15 

Thorium-228 0.89 0.10 0.15 

Thorium-230 70.28 10.51 11.14 

Thorium-232 0.89 0.10 0.15 

Uranium-235 1.40 0.44 0.65 

Uranium-238 30.09 2.03 1.07 

SLD87183 SLD87183 05/11/05 1 1.5 Actinium-227 0.47 0.29 0.44 1.71 

Americium-241 0.13 0.08 0.12 

Cesium-137 0.18 0.04 0.04 

Potassium-40 12.18 0.95 0.35 

Protactinium-231 0.21 0.83 1.19 

Radium-226 4.73 1.10 0.10 

Radium-228 1.10 0.09 0.13 

Thorium-228 1.15 0.57 0.40 

Thorium-230 16.14 3.39 0.36 

Thorium-232 1.34 0.62 0.36 

Uranium-235 2.28 0.36 0.57 

Uranium-238 38.86 2.40 1.13 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD87184 SLD87184 05/11/05 1 1.5 

_ 

Actinium-227 0.65 0.63 1.08 1.18 

Americium-241 -0.10 0.15 0.20 

Cesium-137 0.02 0.07 0.10 

Potassium-40 9.38 1.84 0.78 

Protactinium-231 6.58 2.89 2.99 

Radium-226 4.68 1.22 0.24 

Radium-228 0.94 0.23 0.33 

Thorium-228 1.16 0.52 0.14 

Thorium-230 16.67 3.25 0.30 

Thorium-232 0.59 0.36 0.25 

Uranium-235 0.34 0.76 1.27 

Uranium-238 11.43 2.72 1.96 

SLD87185 SLD87185 05/11/05 1 1.5 Actinium-227 0.23 0.57 0.93 1.29 

Americium-241 0.16 0.12 0.19 

Cesium-137 0.08 0.05 0.09 

Potassium-40 10.32 1.47 0.93 

Protactinium-231 0.26 1.43 2.45 

Radium-226 5.40 1.34 0.22 

Radium-228 0.96 0.18 0.30 

Thorium-228 1.69 0.76 0.36 

Thorium-230 16.44 3.73 0.36 

Thorium 232 9.14 0.01 0.19 

Uranium-235 0.97 0.72 1.25 

Uranium-238 17.28 2.12 1.60 

SLD87186 SLD87186 05/11/05 1 1.5 Actinium-227 0.35 0.33 0.38 1.82 

Americium-241 0.04 0.06 0.09 

Cesium-137 0.02 0.02 0.03 

Potassium-40 10.72 0.78 0.32 

Protactinium-231 0.22 0.65 0.98 

Radium-226 5.01 1.15 0.09 

Radium-228 0.92 0.08 0.12 

Thorium-228 1.22 0.62 0.47 

Thorium-230 22.74 4.69 0.17 

Thorium-232 1.21 0.60 0.32 

Uranium-235 1.59 0.35 0.49 

Uranium-238 22.68 1.55 0.86 

5LD87263 SLD87263vR  05/16/05 4 4.5 Actinium-227 0.25 0.22 0.37 0.29 

Americium-241 0.06 0.05 0.08 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.22 0.84 0.31 

Protactinium-231 -0.24 0.69 0.95 

Radium-226 3.95 0.92 0.09 

Radium-228 1.14 0.08 0.11 

Thorium-228 1.35 0.65 0.47 

Thorium-230 3.93 1.22 0.17 

Thorium-232 1.72 0.73 0.32 

Uranium-235 0.39 0.24 0.45 

Uranium-238 7.17 0.68 0.72 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD87263 SLD87264vR 05/16/05 4.5 5.0 Actinium-227 0.13 0.17 0.29 0.17 

Americium-241 0.06 0.04 0.06 

Cesium-137 0.00 0.02 0.02 

Potassium-40 8.82 0.67 0.25 

Protactinium-231 0.32 0.53 0.77 

Radium-226 3.29 0.76 0.07 

Radium-228 1.04 0.07 0.09 

Thorium-228 1.28 0.63 0.39 

Thorium-230 3.77 1.20 0.39 

Thorium-232 1.24 0.61 0.18 

Uranium-235 0.14 0.22 0.37 

Uranium-238 3.27 0.58 0.54 

SU-07 

HTZ87392 1-1TZ87392 06/23/05 1 1.5 Actinium-227 1.38 0.11 0.34 4.37 

Americium-241 -0.03 0.06 0.08 

Cesium-137 0.16 0.03 0.03 

Potassium-40 10.88 0.73 0.26 

Protactinium-231 1.52 0.57 0.84 

Radium-226 4.02 0.92 0.08 

Radium-228 0.98 0.07 0.10 

Thorium-228 1.57 0.65 0.15 

Thorium-230 63.16 11.29 0.15 

Thorium-232 1.97 0.74 0.15 

Uranium-235 1.03 0.31 0.44 

Uranium-238 12.94 1.01 0.76 

SLD87687 SLD87687pp 06/16/05 1 1.5 Actinium-227 2.95 0.16 0.40 13.60 

Americium-241 0.08 0.07 0.10 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.58 0.76 0.29 

Protactinium-231 3.31 0.57 0.92 

Radium-226 7.78 1.75 0.08 

Radium-228 1.18 0.06 0.09 

Thorium-228 1.18 0.06 0.09 

Thorium-230 203.40 14.90 9.31 

Thorium-232 1.18 0.06 0.09 

Uranium-235 0.48 0.25 0.53 

Uranium-238 9.29 0.84 0.95 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SU -NONE 

5LD06868 5LD06868 04/21/03 1.5 2.0 1.5 Actinium-227 0.66 0.10 0.16 2.31 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.79 0.06 0.03 

Potassium-40 6.22 0.60 0.30 

Protactinium-231 0.79 0.60 0.96 

Radium-226 4.38 0.16 0.07 

Radium-228 0.50 0.06 0.08 

Thorium-228 0.50 0.06 0.08 

Thorium-230 35.11 7.12 6.25 

Thorium-232 0.50 0.06 0.08 

Uranium-235 0.40 0.25 0.41 

Uranium-238 6.21 0.94 0.59 

5LD27883 04/21/03 3 3.5 Actinium-227 -0.01 0.32 0.48 0.24 
Americium-241 -0.11 0.11 0.16 

Cesium-137 0.00 0.05 0.09 

Potassium-40 13.32 1.67 0.68 

Protactinium-231 -0.49 1.34 2.32 

Radium-226 3.56 0.24 0.22 

Radium-228 1.08 0.17 0.19 

Thorium-228 2.15 0.84 0.36 

Thorium-230 3.99 1.21 041 

Thorium-232 1.69 	. 0.70 0.16 

Uranium-235 0.28 0.53 0.95 

Uranium-238 4.72 1.85 1.56 

SLD27884 04/21/03 4 4.5 Actinium-227 0.53 0.11 0.19 2.29 

Americium-241 0.02 0.05 0.07 

Cesium-137 0.30 0.04 0.03 

Potassium-40 8.24 0.75 0.29 

Protactinium-231 0.57 0.65 1.03 

Radium-226 4.69 0.17 0.08 

Radium-228 0.85 0.07 0.08 

Thorium-228 0.85 0.07 0.08 

Thorium-230 34.43 7.60 6.93 

Thorium-232 0.85 0.07 0.08 

Uranium-235 0.46 0.27 0.44 

Uranium-238 7.55 1.02 0.68 

SLD79668 04/21/03 4.5 5.0 Actinium-227 -0.04 0.11 0.16 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 9.11 0.91 0.26 

Protactinium-231 0.00 0.46 0.73 

Radium-226 1.18 0.08 0.07 

Radium-228 0.30 0.06 0.08 

Thorium-228 0.29 0.37 0.43 

Thorium-230 n 99 0.63 0.52 

Thorium-232 0.35 0.35 0.23 

Uranium-235 -0.01 0.19 0.33 

Uranium-238 0.64 0.55 0.49 



• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD06873 5LD06873 04/17/03 0.5 1.0 0.5 Actinium-227 0.30 0.09 0.14 0.92 

Americium-241 -0.02 0.04 0.05 

Cesium-137 0.21 0.03 0.02 

Potassium-40 3.42 0.46 0.26 

Protactinium-231 -0.28 0.45 0.76 

Radium-226 2.93 0.12 0.06 

Radium-228 0.39 0.06 0.06 

Thorium-228 0.77 0.43 0.30 

Thorium-230 14.42 2.90 0.13 

Thorium-232 0.84 0.43 0.13 

Uranium-235 0.31 0.19 0.33 

Uranium-238 5.65 0.71 0.51 

SLD27889 04/17/03 1 1.5 Actinium-227 1.27 0.33 0.53 8.19 

Americium-241 -0.06 0.17 0.26 

Cesium-137 0.55 0.10 0.10 

Potassium-40 9.43 1.55 1.02 

Protactinium-231 -0.21 1.86 2.86 

Radium-226 8.07 0.37 0.26 

Radium-228 1.23 0.22 0.27 

Thorium-228 1.23 0.22 0.27 

Thorium-230 112.40 30.51 22.61 

Thorium-232 1.23 0.22 0.27 

Uranium-235 2.67 0.84 1.23 

Uranium-238 42.01 4.47 2.27 

SLD27890 04/17/03 4 4.5 Actinium-227 0.13 0.15 0.25 0.04 

Americium-241 -0.05 0.10 0.15 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 14.23 1.32 0.32 

Protactinium-231 -0.18 0.68 1.03 

Radium-226 1.34 0.10 0.09 

Radium-228 0.81 0.10 0.09 

Thorium-228 1.21 0.55 0.14 

Thorium-230 2.47 0.82 0.26 

Thorium-232 0.71 0.40 0.14 

Uranium-235 0.03 0.29 0.49 

Uranium-238 1.68 1.12 1.29 

5LD06874 SLD06874 04/15/03 0.5 1.0 0.5 Actinium-227 0.15 0.11 0.15 0.04 	' 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.02 0.01 0.02 

Potassium-40 3.17 0.40 0.24 

Protactinium-231 0.03 0.40 0.62 

Radium-226 2.15 0.09 0.06 

Radium-228 0.28 0.06 0.06 

Thorium-228 0.22 0.24 0.35 

Thorium-230 2.18 0.77 0.31 

Thorium-232 0.28 0.26 0.31 

Uranium-235 0.40 0.19 0.28 

Uranium-238 2.38 0.49 0.42 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD06874 SLD27891 04/15/03 1.5 2.0 Actinium.227 0.18 0.14 0.22 0.57 
Americium-241 0.02 0.05 0.08 

Cesium-137 0.05 0.03 0.03 

Potassium-40 11.23 0.92 0.33 

Protactinium-231 0.05 0.59 0.91 

Radium-226 3.75 0.15 0.08 

Radium-228 1.04 0.09 0.08 

Thorium-228 1.14 0.54 0.27 

Thorium-230 4.68 1.27 0.36 

Thorium-232 0.64 0.39 0.15 

Uranium-235 1.19 0.34 0.43 

Uranium-238 20.50 1.87 0.75 

SLD27892 04/15/03 2.5 3.0 Actinium-227 0.06 0.08 0.13 0.20 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.03 0.01 0.02 

Potassium-40 6.27 0.54 0.19 

Protactinium-231 0.12 _0.36 0.56 

Radium-226 1.86 0.08 0.05 

Radium-228 0.45 0.05 0.05 

Thorium-228 0.83 0.42 0.23 

Thorium-230 3.76 1.02 0.12 

Thorium-232 0.60 0.31 0.12 

Uranium-235 0.28 0.15 0.26 

Uranium-238 5.15 0.67 0.41 

SLD07405 SLD07405 04/15/03 0.5 1.0 0.5 Actinium-227 0.10 0.09 0.15 0.13 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.06 0.02 0.02 

Potassium-40 3.00 0.42 0.24 

Protactinium-231 0.01 0.36 0.63 

Radium-226 1.85 0.09 0.06 

Radium-228 0.24 0.05 0.05 

Thorium-228 0.37 0.32 0.43 

Thorium-230 2.92 0.93 0.15 

Thorium-232 0.16 0.19 0.15 

Uranium-235 0.29 0.21 0.30 

Uranium-238 4.74 0.70 0.50 

SLD27948 04/15/03 1.5 2.0 Actinium-227 0.57 0.47 0.77 1.41 
Americium-241 0.07 0.21 0.33 

Cesium-137 0.09 0.08 0.14 

Potassium-40 10.51 2.43 1.33 

Protactinium-231 -0.66 2.26 3.37 

Radium-226 4.24 0.30 0.30 

Radium-228 1.10 0.26 0.35 

Thorium-228 1.24 0.55 0.39 

Thorium-230 3.56 1.02 0.25 

Thulium-232 1.34 0.56 0.13 

Uranium-235 3.50 1.00 1.51 

Uranium-238 	_ 65.61 6.48 2.82 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD07405 SLD27949 04/15/03 4 4.5 Actinium-227 -0.06 0.21 0.33 0.01 

Americium-241 0.04 0.07 0.11 

Cesium-137 0.01 0.04 0.07 

Potassium-40 7.05 1.42 0.83 

Protactinium-231 -0.96 0.87 1.41 

Radium-226 0.81 0.13 0.15 

Radium-228 0.31 0.15 0.17 

Thorium-228 0.27 0.26 0.34 

Thorium-230 0.69 0.40 0.31 

Thorium-232 0.29 0.26 0.26 

Uranium-235 0.18 0.40 0.69 

Uranium-238 1.96 0.94 1.01 

SLD27950 04/15/03 6 6.5 Actinium-227 0.15 0.13 0.34 0.00 

Americium-241 0.04 0.06 0.11 

Cesium-137 0.02 0.04 0.07 

Potassium-40 13.51 1.92 0.94 

Protactinium-231 -1.11 0.97 1.56 

Radium-226 0.52 0.11 0.18 

Radium-228 0.34 0.13 0.18 

Thorium-228 0.35 0.27 0.13 

Thorium-230 0.74 0.40 0.13 

Thorium-232 0.20 0.20 0.13 

Uranium-235 0.34 0.40 0.68 

Uranium-238 1.24 0.93 0.98 

ft-feet  
2  bgs - below ground surface 

3  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 = 	2.78 pCi/g 

Radium-228 = 	.95 pCi/g 

Thorium-230 = 	1.94 pCi/g 

Thorium-232 = 	1.09 pCi/g 

Uranium-238 = 	1.44 pCi/g 

Samples highlighted in bold indicate RA-226 >= 11 pCi/g 

• 
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Gunther Salt South Vicinity Property (DT-4 South) 
Adjacent Property Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

HTZ94790 HTZ94790 06/21/06 0 0.5 Actinium-227 0.14 0.27 0.41 0.92 

Americium-241 0.08 0.11 0.17 

Cesium-137 0.02 0.02 0.04 

Potassium-40 8.80 0.84 0.36 

Protactinium-231 0.88 0.91 1.11 

Radium-226 3.80 0.92 0.11 

Radium-228 1.02 0.10 0.13 

Thorium-228 1.56 0.70 0.31 

Thorium-230 5.89 1.71 0.16 

Thorium-232 1.33 0.63 0.16 

Uranium-235 0.39 0.40 0.57 

Uranium-238 5.30 1.41 1.41 

HTZ94791 HTZ94791  06/21/06 0 0.5 Actinium-227 -0.06 0.16 0.26 0.33 

Americium-241 0.03 0.04 0.06 

Cesium-137 0.03 0.02 0.03 

Potassium-40 8.17 0.63 0.29 

Protactinium-231 -0.10 0.53 0.77 

Radium-226 3.08 0.73 0.07 

Radium-228 0.72 0.07 0.10 

Thorium-228 0.92 0.47 0.14 

Thorium-230 3.26 1.04 0.26 

Thorium-232 0.77 0.42 0.14 

Uranium-235 0.16 0.22 0.37 

Uranium-238 _ 	4.65 0.72 0.55 

HTZ94793 HTZ94793 06/21/06 0 0.5 Actinium-227 0.64 0.37 0.49 2.99 

Americium-241 0.14 0.13 0.20 

Cesium-137 0.10 0.04 0.04 

Potassium-40 8.23 0.92 0.35 

Protactinium-231 0.63 0.75 1.18 

Radium-226 4.04 0.97 0.11 

Radium-228 0.91 0.09 0.15 

Thorium-228 1.14 0.51 0.23 

Thorium-230 15.87 3.46 0.28 

Thorium-232 1.06 0.48 0.12 

Uranium-235 0.41 0.47 0.67 

Uranium-238 11.59 1.82 1.70 

HTZ94799 HTZ94799  06/21/06 0 0.5 Actinium-227 0.02 0.23 0.40 0.95 

Americium-241 0.11 0.10 0.17 

Cesium-137 0.07 0.04 0.04 

Potassium-40 14.51 1.13 0.34 

Protactinium-231 -0.17 0.98 1.03 

Radium-226 2.31 0.58 0.10 

Radium-228 0.99 0.09 0.13 

Thorium-228 0.99 0.50 0.31 

Thorium-230 _6.26 1.66 0.26 

Thorium-232 1.16 0.54 0.26 

Uranium-235 0.32 0.33 0.52 

Uranium-238 4.92 1.28 1.42 



• 
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Table 4 

Gunther Salt South Vicinity Property (DT-4 South) 

Adjacent Property Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

HTZ94800 HTZ94800 06/21/06 0 0.5 Actinium-227 -0.04 0.20 0.34 0.25 

Americium-241 0.01 0.04 0.07 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 14.45 0.94 0.32 

Protactinium-231 -0.06 0.61 0.88 

Radium-226 3.12 0.75 0.09 

Radium-228 1.12 0.08 0.12 

Thorium-228 1.22 0.52 0.12 

Thorium-230 2.79 0.88 0.27 

Thorium-232 0.86 0.43 0.12 

Uranium-235 0.40 0.25 0.41 

Uranium-238 3.96 0.70 0.63 

HTZ94801 HTZ94801 06/21/06 0 0.5 Actinium-227 0.92 0.15 0.39 7.43 

Americium-241 0.17 0.12 0.19 

Cesium-137 0.87 0.08 0.04 

Potassium-40 9.69 0.90 0.27 

Protactinium-231 0.04 0.89 1.32 

Radium-226 3.84 0.93 0.11 

Radium-228 0.83 0.10 0.13 

Thorium-228 1.10 0.52 0.26 

Thorium-230 38.41 8.01 0.14 

Thorium-232 1.22 0.55 0.14 

Uranium-235 0.06 0.38 0.59 

Uranium-238 6.97 1.60 1.62 

HTZ94802 06/21/06 0.5 1.0 Actinium-227 0.92 0.17 0.55 3.09 

Americium-241 0.13 0.14 0.22 

Cesium-137 1.02 0.09 0.04 

Potassium-40 9.72 1.01 0.46 

Protactinium-231 1.26 0.78 1.28 

Radium-226 5.05 1.20 0.13 

Radium-228 1.13 0.11 0.17 

Thorium-228 1.13 0.11 0.17 

Thorium-230 45.82 14.68 17.44 

Thorium-232 1.13 0.11 0.17 

Uranium-235 0.60 0.64 0.73 

Uranium-238 9.27 1.91 1.84 

HTZ94803 06/21/06 1 1.5 Actinium-227 0.17 0.35 0.53 0.97 

Americium-241 0.09 0.14 0.23 

Cesium-137 0.20 0.05 0.05 

Potassium-40 10.78 1.04 0.40 

Protactinium-231 0.47 0.97 1.48 

Radium-226 5.14 1.23 0.13 

Radium-228 1.18 0.11 0.18 

Thorium-228 1.38 0.64 0.16 

Thorium-230 12.25 3.07 0.30 

Thorium-232 1.50 0.68 0.16 

Uranium-235 0.60 0.46 0.77 

Uranium-238 _ 	14.26 1.73 1.93 



Table 4 

Gunther Salt South Vicinity Property (DT-4 South) 
Adjacent Property Radiological Data Results 

Page 3 of 3 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

HTZ94804 HTZ94804  06/21/06 0 0.5 Actinium-227 0.16 0.14 0.31 0.18 

Americium-241 -0.02 0.08 0.12 

Cesium-137 0.04 0.03 0.03 

Potassium-40 6.38 0.71 0.24 

Protactinium-231 -0.22 0.59 0.84 

Radium-226 2.12 0.53 0.08 

Radium-228 0.62 0.08 0.10 

Thorium-228 0.71 0.41 0.14 

Thorium-230 2.76 0.92 0.14 

Thorium-232 0.66 0.39 0.14 

Uranium-235 0.20 0.26 0.44 

Uranium-238 2.05 1.16 1.03 

HTZ94805 HTZ94805  06/21/06 0 0.5 Actinium-227 0.45 0.13 0.40 3.44 
Americium-241 0.07 0.10 0.15 

Cesium-137 0.24 0.04 0.03 

Potassium-40 9.90 0.99 0.30 

Protactinium-231 0.39 0.75 1.14 

Radium-226 3.54 0.86_ 0.11 

Radium-228 0.87 0.09 0.12 

Thorium-228 1.02 0.50 0.14 

Thorium-230 18.76 4.14 0.14 

Thorium-232 1.07 0.51 0.14 

Uranium-235 0.35 0.34 0.57 

Uranium-238 5.13 1.38 1.33 

ft-feet 
2  bgs - below ground surface 
3  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 = 	2.78 pCi/g 
Radium-228 = 	.95 pCi/g 
Thorium-230 = 	1.94 pCi/g 
Thorium-232 = 	1.09 pCi/g 
Uranium-238 = 	1.44 pCi/g 

Samples highlighted in bold indicate RA-226 >= 11 pCi/g 

• 

• 



• 

Table 5 

BNSF Railroad Vicinity Property (DT-12) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 1 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

HTZ69468 HTZ69468 05/07/02 0 0.5 0.0 Radium-226 6.89 0.23 0.10 2.44 

Radium-228 0.73 0.08 0.10 

Thorium-230 7.70 1.88 0.15 

Thorium-232 1.09 0.53 0.28 

Uranium-238 65.90 4.48 2.62 

HTZ69469 05/07/02 0.5 1.0 Radium-226 4.39 0.16 0.09 0.57 

Radium-228 0.94 0.08 0.09 

Thorium-230 5.56 1.51 0.16 

Thorium-232 1.15 0.55 0.16 

Uranium-238 17.61 2.37 2.06 

HTZ69470 HTZ69470 05/07/02 0 0.5 0.0 Radium-226 5.56 0.20 0.10 2.87 

Radium-228 0.83 0.10 0.10 

Thorium-230 5.86 1.37 0.26 

Thorium-232 0.94 0.43 0.12 

Uranium-238 105.50 6.25 2.92 

HTZ69471 05/07/02 0.5 1.0 Radium-226 3.00 0.13 0.07 0.57 

Radium-228 0.83 0.08 0.08 

Thorium-230 4.03 1.15 0.26 

Thorium-232 0.93 0.47 0.14 

Uranium-238 23.08 2.30 1.78 

HTZ69472 HTZ69472 05/07/02 0 0.5 0.0 Radium-226 3.07 0.13 0.08 1.70 

Radium-228 0.71 0.07 0.08 

Thorium-230 7.25 1.83 0.34 

Thorium-232 1.04 0.53 0.34 

Uranium-238 33.48 2.38 0.76 

SLD115305 SLD115305 03/26/09 0 0.5 Radium-226 1.91 0.46 0.06 1.19 

Radium-228 0.92 0.06 0.07 

Thorium-230 7.60 2.00 0.31 

Thorium-232 0.78 0.43 0.14 

Uranium-238 4.25 0.68 0.43 

SLD115306 03/26/09 1 1.5 Radium-226 3.47 0.86 0.09 0.10 

Radium-228 0.75 0.09 0.09 

Thorium-230 2.91 0.97 0.14 

Thorium-232 0.73 0.41 0.14 

Uranium-238 3.12 1.26 1.19 

SLD115307 03/26/09 2 2.5 Radium-226 1.23 0.31 0.05 0.00 

Radium-228 0.49 0.06 0.07 

Thorium-230 1.53 0.66 0.15 

Thorium-232 0.37 0.30 0.27 

Uranium-238 1.68 0.47 0.33 

SLD115308 03/26/09 4 4.5 Radium-226 1.38 0.39 0.10 0.00 

Radium-228 0.80 0.11 0.12 

Thorium-230 1.67 0.71 0.33 

Thorium-232 1.09 0.54 0.15 

Uranium-238 1.19 0.82 1.49 • 



Table 5 

BNSF Railroad Vicinity Property (DT-12) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 2 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115397 SLD115397  04/02/09 0 0.5 Radium-226 6.67 1.62 0.13 2.79 
Radium-228 0.83 0.12 0.14 

Thorium-230 10.52 2.60 0.14 

Thorium-232 0.72 0.42 0.26 

Uranium-238 55.07 3.92 2.31 

SLD115398 04/02/09 0.5 1.0 Radium-226 2.39 0.63 0.11 0.13 
Radium-228 0.84 0.11 0.13 

Thorium-230 2.96 1.03 0.16 

Thorium-232 1.22 0.59 0.16 

Uranium-238 4.14 1.56 1.33 

SLD115399 04/02/09 2 2.5 Radium-226 3.94 0.99 0.11 0.65 
Radium-228 0.72 0.10 0.11 

Thorium-230 4.60 1.30 0.23 

Thorium-232 1.02 0.48 0.13 

Uranium-238 25.24 3.18 1.79 

SLD115400 04/02/09 4 4.5 Radium-226 2.11 0.54 0.08 0.05 
Radium-228 0.90 0.09 0.09 

Thorium-230 2.14 	_ 0.76 0.13 

Thorium-232 1.09 0.50 0.13 

Uranium-238 3.39 1.46 1.02 

SLD115413 SLD115413 04/06/09 0 0.5 Radium-226 4.12 1.13 0.21 1.02 
Radium-220 0.99 0.26 0.32 

Thorium-230 6.28 1.76 0.28 

Thorium-232 1.18 0.57 0.15 

Uranium-238 8.42 2.00 1.68 

SLD115414 04/06/09 0.5 1.0 Radium-226 2.98 0.78 0.14 0.22 
Radium-228 0.92 0.17 0.20 

Thorium-230 2.99 1.02 0.27 

Thorium-232 1.31 0.60 0.15 

Uranium-238 8.03 1.51 1.05 

SLD115415 04/06/09 2.5 3.0 Radium-226 2.75 0.71 0.13 0.08 
Radium-228 0.92 0.13 0.17 

Thorium-230 2.18 0.86 0.16 

Thorium-232 0.79 0.47 0.16 

Uranium-238 4.61 1.39 0.95 

SLD115416 04/06/09 4 4.5 Radium-226 1.92 0.47 0.06 0.04 
Radium-228 0.86 0.07 0.07 

Thorium-230 1.78 0.72 0.15 

Thorium-232 0.65 0.40 0.15 

Uranium-238 _ 3.36 0.69 0.40 

SLD115417 5L0115417 04/06/09 0 0.5 Radium-226 2.37 0.65 0.16 1.55 
Radium-228 0.63 0.14 0.19 

Thorium-230 8.74 2.20 0.26 

Thorium-232 0.81 0.44 0.26 

Uranium-238 10.73 1.40 1.14 • 



Table 5 

BNSF Railroad Vicinity Property (DT-12) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 3 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD115417 SLD115418 04/06/09 1 1.5 Radium-226 2.44 0.65 0.13 0.29 

Radium-228 0.65 0.13 0.18 

Thorium-230 2.49 0.86 0.13 

Thorium-232 2.42 0.84 0.25 

Uranium-238 9.54 1.61 0.97 

5LD115419 04/06/09 2 2.5 Radium-226 8.57 2.03 0.17 0.49 

Radium-228 1.09 0.19 0.20 

Thorium-230 2.25 0.83 0.26 

Thorium-232 0.95 0.48 0.14 

Uranium-238 6.05 1.40 1.27 

SLD115420 04/06/09 4 4.5 Radium-226 2.02 0.50 0.06 0.03 

Radium-228 1.08 0.08 0.09 

Thorium-230 1.02 0.47 0.22 

Thorium-232 0.26 0.22 0.22 

Uranium-238 2.35 0.62 0.48 

5LD115453 SLD115453 04/07/09 0 0.5 Radium-226 3.54 0.94 0.16 1.02 

Radium-228 0.65 0.17 0.22 

Thorium-230 6.78 1.79 0.26 

Thorium-232 0.71 0.40 0.14 

Uranium-238 4.16 1.85 1.32 

SLD115454 04/07/09 1.1 1.6 Radium-226 3.32 0.88 0.11 0.17 

Radium-228 0.98 0.16 0.19 

Thorium-230 3.86 1.29 0.17 

Thorium-232 1.18 0.60 0.17 

Uranium-238 3.18 1.47 1.14 

SLD115455 04/07/09 2 2.5 Radium-226 3.07 0.84 0.17 0.54 

Radium-228 0.63 0.16 0.19 

Thorium-230 9.40 2.46 0.39 

Thorium-232 1.20 0.59 0.29 

Uranium-238 3.19 1.90 1.09 

SLD115456 04/07/09 5 5.5 Radium-226 0.39 0.14 	, 0.06 0.04 

Radium-228 0.27 0.06 0.08 

Thorium-230 2.59 0.88 0.13 

Thorium-232 0.39 0.29 0.13 

Uranium-238 0.06 0.44 0.77 

SLD115481 SLD115481 04/08/09 0 0.5 Radium-226 2.69 0.68 0.08 1.03 

Radium-228 0.63 0.08 0.09 

Thorium-230 6.86 1.78 0.13 

Thorium-232 0.72 0.40 0.13 

Uranium-238 3.61 1.32 1.09 

5LD115482 04/08/09 1 1.5 Radium-226 2.82 0.72 0.10 0.14 

Radium-228 0.87 0.11 0.12 

Thorium-230 3.15 1.06 0.15 

Thorium-232 1.25 0.58 0.15 

Uranium-238 _ 	3.96 1.30 1.32 



Table 5 

BNSF Railroad Vicinity Property (DT-12) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 4 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft l bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD115481 SLD115483 04/08/09 2 2.5 Radium-226 2.11 0.52 0.07 0.19 
Radium-228 0.58 0.07 0.08 

Thorium-230 4.59 1.63 0.21 

Thorium-232 0.55 0.44 0.21 

Uranium-238 2.30 0.65 0.48 

SLD115484 04/08/09 4 4.5 Radium-226 1.61 0.44 0.08 0.00 
Radium-228 0.57 0.09 0.10 

Thorium-230 1.91 0.76 0.15 

Thorium-232 0.54 0.36 0.15 

Uranium-238 1.46 0.99 1.02 

SLD115585 5LD115585 04/20/09 0 0.5 Radium-226 6.25 1.48 0.09 4.39 
Radium-228 0.50 0.08 0.10 

Thorium-230 23.32 5.03 0.24 

Thorium-232 0.58 0.35 0.13 

Uranium-238 7.24 0.96 0.79 

SLD115586 04/20/09 0.5 1.0 Radium-226 14.62 3.61 0.42 5.53 
Radium-228 1.25 0.33 0.52 
Thorium-230 72.04 18.31 0.24 

Thorium-232 1.66 0.86 0.24 

Uranium-238 42.43 5.35 3.01 

SLD115587 04/20/09 2.8 3.3 Radium-226 2.14 0.54 0.07 0.15 
Radium-228 0.61 0.01 0.08 

Thorium-230 3.91 1.29 0.17 

Thorium-232 0.91 0.52 0.31 

Uranium-238 2.14 0.70 0.51 

SLD115588 04/20/09 5 5.5 Radium-226 3.06 0.74 0.07 0.05 
Radium-228 0.55 0.07 0.08 

Thorium-230 1.49 0.60 0.13 

Thorium-232 1.03 0.48 0.13 

Uranium-238 2.87 0.69 0.52 

SLD115589 SLD115589 04/20/09 0 0.5 Radium-226 1.10 0.29 0.04 0.00 
Radium-228 0.16 0.04 0.04 

Thorium-230 1.23 0.59 0.16 

Thorium-232 0.10 0.17 0.29 

Uranium-238 0.83 0.39 0.32 

SLD115590 04/20/09 1.3 1.8 Radium-226 3.96 0.95 0.07 0.22 
Radium-228 0.90 0.09 0.09 

Thorium-230 2.67 0.97 0.16 

Thorium-232 0.93 0.50 0.16 

Uranium-238 8.67 0.98 0.64 

SLD115591 04/20/09 3 3.5 Radium-226 3.97 0.98 0.11 0.47 
Radium-228 1.04 0.14 0.12 

Thorium-230 7.25 1.74 0.11 

Thorium-232 0.96 0.44 0.11 

Uranium-238 6.80 1.49 1.01 • 



• 

Table 5 

BNSF Railroad Vicinity Property (DT-12) 
Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 5 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115589 SLD115592 04/20/09 5.2 5.7 Radium-226 5.46 1.33 0.14 1.68 

Radium-228 0.98 0.14 0.13 

Thorium-230 25.22 6.03 0.16 

I honum-232 1./9 u./b 0.16 

_Uranium-238 5.69 1.56 1.15 

SLD115593 SLD115593 04/20/09 0 0.5 Radium-226 1.39 0.34 0.04 0.08 

Radium-228 0.20 0.04 0.04 

Thorium-230 2.27 0.84 0.14 

Thorium-232 0.16 0.19 0.14 

Uranium-238 2.19 0.42 0.37 

SLD115594 04/20/09 0.5 1.0 Radium-226 9.71 2.18 0.08 3.14 

Radium-228 0.83 0.07 0.10 

Thorium-230 43.14 10.24 8.63 

Thorium-232 0.83 0.07 0.10 

Uranium-238 20.90 1.57 0.86 

SLD115595 04/20/09 2.5 3.0 Radium-226 2.80 0.72 0.10 0.60 

Radium-228 0.70 0.12 0.14 

Thorium-230 7.25 1.96 0.27 

Thorium-232 0.78 0.44 0.26 

Uranium-238 13.65 1.66 1.11 

SLD115596 04/20/09 4.5 5.0 Radium-226 4.80 1.09 0.05 0.25 

Radium-228 0.72 0.06 0.06 

Thorium-230 5.01 1.43 0.14 

Thorium-232 0.75 0.42 0.14 

Uranium-238 _ 	3.83 0.64 0.51 

SLD115597 SLD115597 04/20/09 0 0.5 Radium-226 1.12 0.27 0.03 0.00 

Radium-228 0.11 0.03 0.04 

Thorium-230 1.18 0.60 0.17 

Thorium-232 0.25 0.25 0.17 

Uranium-238 0.97 0.33 0.24 

SLD115598 04/20/09 1.5 2.0 Radium-226 5.10 1.17 0.06 2.60 

Radium-228 0.93 0.07 0.07 

Thorium-230 37.18 7.90 7.18 

Thorium-232 0.93 0.07 0.07 

Uranium-238 14.08 1.21 0.74 

SLD115599 04/20/09 3.5 4.0 Radium-226 3.41 0.86 0.11 0.11 

Radium-228 0.66 0.11 0.15 

Thorium-230 2.31 0.86 0.15 

Thorium-232 0.59 0.38 0.15 

Uranium-238 4.90 1.25 0.99 

5LD115600 04/20/09 5.5 6.0 Radium-226 1.47 0.35 0.04 0.01 

Radium-228 0.61 0.04 0.05 

Thorium-230 1.78 0.73 0.27 

Thorium-232 0.74 0.43 0.27 

Uranium-238 2.13 0.49 0.36 • 



Table 5 

BNSF Railroad Vicinity Property (DT-12) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 6 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115609 SLD115609  04/21/09 0 0.5 Radium-226 5.44 1.37 0.19 6.63 
Radium-228 0.87 0.18 0.19 

Thorium-230 34.05 6.83 0.11 

Thorium-232 0.75 0.38 0.11 

Uranium-238 12.07 2.34 1.56 

SLD115610 04/21/09 1 1.5 Radium-226 0.98 0.24 0.03 0.00 
Radium-228 0.07 0.02 0.03 

Thorium-230 1.45 0.66 0.16 

Thorium-232 -0.01 0.03 0.29 

Uranium-238 0.90 0.31 0.23 

SLD115611 04/21/09 3.3 3.8 Radium-226 2.39 0.64 0.11 0.06 
Radium-228 0.83 0.14 0.18 

Thorium-230 2.19 0.81 0.14 

Thorium-232 0.78 0.43 0.14 

Uranium-238 3.56 1.10 1.18 

SLD115612 04/21/09 4 4.5 Radium-226 2.66 0.72 0.14 0.03 

Radium-228 0.64 0.12 0.18 

Thorium-230 1.76 0.70 0.25 

Thorium-232 0.39 0.30 0.25 

Uranium-238 3.06 1.31 0.93 

SLD115617 SLD115617 04/21/09 0 0.5 Radium-226 1.04 0.25 0.03 0.00 
Radium-228 0.09 0.02 0.03 

Thorium-230 1.07 0.54 0.15 

Thorium-232 0.06 0.11 0.15 

Uranium-238 1.12 0.23 0.20 

SLD115618 04/21/09 1.5 2.0 Radium-226 3.28 0.81 0.07 1.21 

Radium-228 0.62 0.08 0.09 

Thorium-230 18.43 4.28 0.15 

Thorium-232 1.12 0.55 0.33 

Uranium-238 6.87 1.68 1.10 

SLD115619 04/21/09 2.5 3.0 Radium-226 4.48 1.19 0.22 0.31 

Radium-228 0.93 0.23 0.31 

Thorium-230 2.31 0.91 0.42 

Thorium-232 1.24 0.61 0.17 

Uranium-238 10.58 3.81 2.91 

5LD115620 04/21/09 4.5 5.0 Radium-226 1.31 0.36 0.07 0.00 

Radium-228 0.89 0.09 0.11 

Thorium-230 1.26 0.56 0.14 

Thorium-232 0.71 0.40 0.14 

Uranium-238 1.23 1.16 1.00 

SLD115621 5LD115621 04/21/09 0 0.5 Radium-226 1.01 0.27 0.04 0.00 
Radium-228 0.13 0.04 0.05 

Thorium-230 1.05 0.50 0.24 

Thorium-232 0.12 0.17 0.29 

Uranium-238 1.17 0.61 0.54 

• 

• 

• 
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Table 5 

BNSF Railroad Vicinity Property (DT-12) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 7 of 18 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115621 SLD115622 04/21/09 1.5 2.0 Radium-226 4.95 1.21 0.10 2.24 

Radium-228 0.87 0.11 0.12 

Thorium-230 30.80 7.45 0.19 

Thorium-232 1.03 0.58 0.19 

Uranium-238 17.42 2.47 1.62 

SLD115623 04/21/09 3 3.5 Radium-226 4.36 1.18 0.19 0.33 

Radium-228 1.47 0.21 0.26 

Thorium-230 2.14 0.83 0.16 

Thorium-232 1.20 0.59 0.29 

Uranium-238 10.84 4.29 2.71 

SLD115624 04/21/09 4.5 5.0 Radium-226 1.51 0.40 0.07 0.00 

Radium-228 0.47 0.07 0.09 

Thorium-230 1.25 0.60 0.29 

Thorium-232 0.46 0.34 0.16 

Uranium-238 1.42 1.00 0.90 

SLD115625 SLD115625 04/21/09 0 0.5 Radium-226 7.89 1.99 0.26 9.47 

Radium-228 1.15 0.27 0.31 

Thorium-230 47.46 10.14 0.14 

Thorium-232 0.90 0.47 0.14 

Uranium-238 17.96 4.24 3.89 

SLD115626 04/21/09 1.5 2.0 Radium-226 1.29 0.35 0.06 0.01 

Radium-228 0.10 0.05 0.07 

Thorium-230 1.22 0.59 0.16 

Thorium-232 0.22 0.24 0.29 

Uranium-238 1.72 0.88 0.70 

SLD115627 04/21/09 2.5 3.0 Radium-226 3.07 0.87 0.20 0.12 

Radium-228 1.45 0.22 0.30 

Thorium-230 1.86 0.80 0.17 

Thorium-232 1.34 0.65 0.17 

Uranium-238 4.74 3.25 2.55 

5LD115628 04/21/09 4.5 5.0 Radium-226 0.85 0.24 0.07 0.00 

Radium-228 0.47 0.07 0.08 

Thorium-230 0.89 0.48 0.15 

Thorium-232 0.60 0.39 0.28 

Uranium-238 _ 	1.48 0.92 0.76 

SLD115640 SLD115640 04/22/09 0 0.5 Radium-226 4.36 1.17 0.22 3.77 

Radium-228 1.18 0.23 0.24 

Thorium-230 20.24 4.34 0.23 

Thorium-232 0.67 0.38 0.23 

Uranium-238 4.51 2.11 1.76 

SLD115641 04/22/09 0.5 1.0 Radium-226 3.26 0.92 0.21 2.23 

Radium-228 0.97 0.20 0.25 

Thorium-230 34.56 8.09 0.17 

Thorium-232 0.93 0.53 0.32 

Uranium-238 _ 	4.27 1.68 1.50 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115640 SLD115642 04/22/09 3.5 4.0 Radium-226 2.32 0.58 0.08 0.07 

Radium-228 0.84 0.08 0.09 

Thorium-230 2.70 0.88 0.13 

Thorium-232 1.07 0.49 0.13 

Uranium-238 2.64 0.63 0.59 

5LD115643 04/22/09 5.5 6.0 Radium-226 1.30 0.34 0.07 0.04 

Radium-228 0.97 0.08 0.09 

Thorium-230 1.32 0.58 0.14 

Thorium-232 1.68 0.67 0.14 

Uranium-238 1.27 0.53 0.55 

SLD115644 SLD115644 04/22/09 0 0.5 Radium-226 2.57 0.64 0.07 1.91 

Radium-228 0.78 0.08 0.08 

Thorium-230 11.22 2.80 0.28 

Thorium-232 1.19 0.57 0.28 

Uranium-238 3.24 0.87 0.58 

5LD115645 04/22/09 0.5 1.0 Radium-226 3.39 0.80 0.06 1.11 

Radium-228 0.83 0.07 0.09 

Thorium-230 17.30 3.94 0.13 

Thorium-232 1.04 0.50 0.13 

Uranium-238 5.50 0.74 0.49 

SLD115646 04/22/09 3.5 4.0 Radium-226 1.19 0.30 0.04 0.06 
ReLllui 1 1-228 u.34 u.uti 0.06 

Thorium-230 2.87 0.93 0.24 

Thorium-232 0.80 0.43 0.24 

Uranium-238 1.09 0.48 0.33 

SLD115647 04/22/09 5 5.5 Radium-226 1.33 0.33 0.05 0.00 

Radium-228 0.96 0.07 0.07 

Thorium-230 1.36 0.58 0.13 

Thorium-232 1.00 0.49 0.24 

Uranium-238 0.85 0.47 0.38 

SLD115648 SLD115648 04/22/09 0 0.5 Radium-226 4.31 1.01 0.07 8.14 

Radium-228 0.94 0.08 0.10 

Thorium-230 42.12 7.97 6.06 

Thorium-232 0.94 0.08 0.10 

Uranium-238 6.50 0.88 0.62 

SLD115649 04/22/09 0.5 1.0 Radium-226 2.98 0.79 0.14 0.28 
Radium-228 0.92 0.13 0.17 

Thorium-230 4.69 1.34 0.14 

Thorium-232 0.85 0.44 0.14 

Uranium-238 6.43 1.65 0.99 

SLD115650 04/22/09 2 2.5 Radium-226 2.36 0.62 0.11 0.39 

Radium-228 0.59 0.13 0.17 

Thorium-230 7.33 2.01 0.28 

Thorium-232 0.92 0.49 0.28 

Uranium-238 3.12 1.20 0.93 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

SLD115648 SLD115651 04/22/09 5.5 6.0 Radium-226 1.43 0.36 0.05 0.00 

Radium-228 0.95 0.07 0.08 

Thorium-230 1.45 0.56 0.11 

Thorium-232 0.76 0.38 0.11 

Uranium-238 1.13 0.49 0.40 

SLD115656 5LD115656 04/22/09 0 0.5 Radium-226 2.48 0.66 0.12 1.45 

Radium-228 0.47 0.14 0.14 

Thorium-230 9.14 2.31 0.14 

Thorium-232 0.46 0.32 0.14 

Uranium-238 2.04 0.84 0.90 

SLD115657 04/22/09 0.5 1.0 Radium-226 4.75 1.19 0.15 1.15 

Radium-228 0.82 0.16 0.21 

Thorium-230 18.41 4.15 0.14 

Thorium-232 1.16 0.54 0.14 

Uranium-238 3.84 1.51 1.18 

SLD115658 04/22/09 2.5 3.0 Radium-226 1.76 0.47 0.09 0.02 

Radium-228 0.70 0.08 0.10 

Thorium-230 1.75 0.67 0.13 

Thorium-232 0.61 0.36 0.13 

Uranium-238 2.44 1.60 1.01 

SL0115659 04/22/09 5.5 6.0 Radium-226 0.51 0.15 0.05 0.00 

Radium-228 0.42 0.06 0.08 

Thorium-230 0.37 0.27 0.21 

Thorium-232 0.45 0.30 0.25 

Uranium-238 0.42 0.42 0.74 

SLD115667 SLD115667 04/23/09 0 0.5 Radium-226 1.08 0.26 0.03 0.00 

Radium-228 0.13 0.03 0.03 

Thorium-230 0.90 0.51 0.16 

Thorium-232 0.06 0.12 0.16 

Uranium-238 0.93 0.37 0.25 

SLD115668 04/23/09 1 1.5 Radium-226 4.17 0.96 0.05 2.16 

Radium-228 0.64 0.05 0.06 

Thorium-230 32.31 6.70 5.99 

Thorium-232 0.64 0.05 0.06 

Uranium-238 8.00 0.70 0.60 

5LD115669 04/23/09 3.5 4.0 Radium-226 2.36 0.63 0.12 0.05 

Radium-228 0.94 0.12 0.13 

Thorium-230 2.40 0.77 0.11 

Thorium-232 1.36 0.54 0.11 

Uranium-238 1.38 1.01 0.97 

5LD115670 04/23/09 4.8 5.3 Radium-226 0.59 0.16 0.03 0.00 

Radium-228 0.21 0.03 0.03 

Thorium-230 0.89 0.75 0.66 

Thorium-232 0.33 0.48 0.79 

Uranium-238 0.60 0.30 0.23 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115680 SLD115680 04/23/09 0 0.5 Radium-226 3.14 0.81 0.10 8.50 
Radium-228 0.83 0.11 0.11 

Thorium-230 44.31 9.26 0.13 

Thorium-232 0.79 0.43 0.13 

Uranium-238 2.68 1.68 1.46 

SLD115681 04/23/09 0.5 1.0 Radium-226 4.96 1.31 0.20 1.93 
Radium-228 1.19 0.21 0.33 

Thorium-230 27.63 5.98 0.14 

Thorium-232 1.11 0.52 0.14 

Uranium-238 11.53 3.51 2.91 

SLD115683 04/23/09 2.5 3.0 Radium-226 3.83 1.03 0.17 0.15 
Radium-228 1.17 0.19 0.19 

Thorium-230 3.05 0.98 0.13 

Thorium-232 0.59 0.36 0.13 

Uranium-238 4.46 2.62 2.47 

SLD115682 04/23/09 5.5 6.0 Radium-226 1.27 0.33 0.06 0.01 
Radium-228 0.97 0.08 0.09 

Thorium-230 1.38 0.69 0.24 

Thorium-232 1.24 0.55 0.24 

Uranium-238 1.25 0.96 0.87 

SLD117220 SLD117220 04/23/09 0 0.5 Radium-226 2.49 0.63 0.08 2.98 
Radium-228 0.68 0.08 0.10 

Thorium-230 16.72 3.75 0.24 

Thorium-232 0.67 0.39 0.24 

Uranium-238 2.87 1.27 1.04 

SLD117221 04/23/09 0.5 1.0 Radium-226 2.58 0.65 0.08 0.38 
Radium-228 0.68 0.09 0.09 

Thorium-230 6.70 2.04 0.19 

Thorium-232 1.24 0.65 0.35 

Uranium-238 3.91 1.31 1.04 

SLD117222 04/23/09 2 2.5 Radium-226 2.50 0.68 0.13 0.00 
Radium-228 0.67 0.15 0.19 

Thorium-230 1.62 0.70 0.16 

Thorium-232 0.52 0.36 0.16 

Uranium-238 0.61 1.31 2.30 

SLD117223 04/23/09 5 5.5 Radium-226 1.37 0.37 0.07 0.01 
Radium-228 1.06 0.09 0.11 

Thorium-230 1.28 0.56 0.13 

Thorium-232 1.28 0.56 0.13 

Uranium-238 0.91 0.64 1.14 

SLD118165 SLD118165 06/24/09 0 0.5 Radium-226 5.02 1.26 0.19 1.45 
Radium-228 0.64 0.15 0.20 

Thorium-230 5.98 1.51 0.30 

Thorium-232 0.80 0.41 0.23 

Uranium .238 33.77 3.37 1.61 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD118165 SLD118166 06/24/09 1.5 2.0 Radium-226 3.03 0.86 0.19 0.13 

Radium-228 0.92 0.19 0.28 

Thorium-230 2.31 0.77 0.12 

Thorium-232 1.03 0.47 0.23 

Uranium-238 6.93 2.76 2.72 

SLD118167 06/24/09 2.5 3.0 Radium-226 4.76 1.21 0.19 0.42 

Radium-228 1.06 0.17 0.23 

Thorium-230 5.31 1.54 0.16 

Thorium-232 1.16 0.58 0.30 

Uranium-238 10.99 2.16 1.26 

SLD118168 06/24/09 4 4.5 Radium-226 0.91 0.26 0.06 0.03 

Radium-228 0.24 0.05 0.09 

Thorium-230 0.84 0.45 0.14 

Thorium-232 0.14 0.18 0.26 

Uranium-238 2.81 1.02 0.74 

SLD118192 SLD118192 06/25/09 0 0.5 Radium-226 2.53 0.68 0.15 2.14 

Radium-228 0.79 0.15 0.19 

Thorium-230 12.29 2.83 0.14 

Thorium-232 1.23 0.56 0.14 

Uranium-238 3.67 1.42 1.06 

SLD118193 06/25/09 0.5 1.0 Radium-226 3.14 0.79 0.10 0.25 

Radium-228 0.98 0.12 0.12 

Thorium-230 4.39 1.34 0.29 

Thorium-232 0.93 0.50 0.16 

Uranium-238 5.73 1.38 0.94 

SLD118194 06/25/09 3.5 4.0 Radium-226 1.33 0.40 0.13 0.00 

Radium-228 0.79 0.13 0.16 

Thorium-230 1.62 0.68 0.27 

Thorium-232 0.93 0.48 0.15 

Uranium-238 0.92 0.92 1.68 

SLD118195 06/25/09 4.5 5.0 Radium-226 2.14 0.55 0.08 0.03 

Radium-228 1.07 0.10 0.10 

Thorium-230 1.53 0.64 0.14 

Thorium-232 0.89 0.47 0.14 

Uranium-238 2.33 1.09 1.06 

SLD118200 SLD118200 06/29/09 0 0.5 Radium-226 4.92 1.18 0.09 1.13 

Radium-228 1.03 0.08 0.10 

Thorium-230 7.13 1.88 0.15 

Thorium-232 1.12 0.55 0.15 

Uranium-238 5.06 1.01 0.69 

SLD118201 06/29/09 0.5 1.0 Radium-226 2.47 0.59 0.06 0.04 

Radium-228 0.78 0.06 0.06 

Thorium-230 2.01 0.80 0.16 

Thorium-232 0.77 0.45 0.16 

Uranium-238 3.32 0.70 0.47 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD118200 SLD118202  06/29/09 2.5 3.0 Radium-226 0.57 0.15 0.03 0.00 
Radium-228 0.17 0.03 0.04 

Thorium-230 0.35 0.36 0.24 

Thorium-232 0.35 0.36 0.24 

Uranium-238 0.46 0.23 0.19 

5LD118203 06/29/09 5.5 6.0 Radium-226 1.52 0.46 0.12 0.03 
Radium-228 0.91 0.16 0.17 

Thorium-230 2.09 0.74 0.28 

Thorium-232 1.39 0.57 0.24 

Uranium-238 0.93 1.16 2.07 

SLD118217 5LD118217 06/30/09 0 0.5 Radium-226 4.50 1.08 0.09 2.49 

Radium-228 0.78 0.08 0.11 

Thorium-230 13.86 3.17 0.14 

Thorium-232 0.85 0.45 0.14 

Uranium-238 6.73 0.81 0.73 

SLD118218 06/30/09 0.5 1.0 Radium-226 4.00 0.93 0.07 2.11 

Radium-228 0.77 0.06 0.06 

Thorium-230 29.91 6.57 0.16 

Thorium-232 1.02 0.53 0.16 

Uranium-238 13.95 1.14 0.71 

5LD118219 06/30/09 3 3.5 Radium-226 1.19 0.33 0.07 0.01 
Radlum-228 0.62 U.U8 0.10 

Thorium-230 1.47 0.60 0.29 

Thorium-232 1.11 0.51 0.13 

Uranium-238 2.10 0.85 0.90 

SLD118220 06/30/09 4 4.5 Radium-226 1.42 0.35 0.04 0.02 

Radium-228 0.45 0.05 0.05 

Thorium-230 1.66 0.66 0.14 

Thorium-232 0.39 0.29 0.25 

Uranium-238 2.22 0.52 0.31 

5LD118221 SLD118221  07/01/09 0 0.5 Radium-226 3.93 0.91 0.06 1.23 

Radium-228 0.73 0.06 0.08 

Thorium-230 7.90 1.85 0.26 

Thorium-232 0.57 0.33 0.12 

Uranium-238 3.40 0.64 0.46 

SLD118222 07/01/09 1.5 2.0 Radium-226 4.30 0.99 0.06 0.79 

Radium-228 0.85 0.07 0.07 

Thorium-230 11.75 2.59 0.12 

Thorium-232 0.63 0.35 0.12 

Uranium-238 8.19 0.87 0.63 

SLD118223 07/01/09 3 3.5 

I 

Radium-226 0.61 0.21 0.09 0.00 

Radium-228 0.42 0.08 0.13 

Thorium-230 0.93 0.43 0.11 

Thorium-232 0.33 0.25 0.21 

Uranium-238 0.72 0.72 1.31 

• 

• 

• 
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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 5  
Ratios 
Value 

SLD118221 SLD118224 07/01/09 4.5 5.0 Radium-226 0.39 0.11 0.03 0.00 

Radium-228 0.29 0.03 0.05 

Thorium-230 0.37 0.34 0.20 

Thorium-232 0.30 0.31 0.20 

Uranium-238 0.31 0.26 0.25 

SLD118229 SLD118229 07/01/09 0 0.5 Radium-226 3.44 0.79 0.05 1.84 

Radium-228 0.68 0.05 0.06 

Thorium-230 10.92 2.55 0.13 

Thorium-232 0.88 0.45 0.13 

Uranium-238 3.41 0.73 0.47 

5LD118230 07101/09 0.5 1.0 Radium-226 3.34 0.83 0.08 1.32 

Radium-228 0.67 0.09 0.10 

Thorium-230 20.70 4.44 0.13 

Thorium-232 0.57 0.36 0.25 

Uranium-238 4.74 1.39 1.24 

SLD118231 07/01/09 2 2.5 Radium-226 5.59 1.29 0.07 0.81 

Radium-228 0.62 0.07 0.09 

Thorium-230 13.05 3.12 0.16 

Thorium-232 1.04 0.53 0.16 

Uranium-238 4.72 0.56 0.50 

SLD118232 07/01/09 5.5 6.0 Radium-226 0.39 0.13 0.04 0.00 

Radium-228 0.32 0.05 0.07 

Thorium-230 0.70 0.37 0.12 

Thorium-232 0.31 0.24 0.12 

Uranium-238 0.35 0.27 0.45 

SL0118233 5LD118233 07/01/09 0 0.5 Radium-226 4.11 0.95 0.06 1.33 

Radium-228 0.81 0.06 0.08 

Thorium-230 8.33 2.04 0.30 

Thorium-232 0.80 0.43 0.14 

Uranium-238 4.16 0.72 0.46 

SL0118234 07/01/09 0.5 1.0 Radium-226 2.05 0.51 0.06 0.45 

Radium-228 0.69 0.07 0.07 

Thorium-230 8.03 2.07 0.15 

Thorium-232 0.82 0.46 0.15 

Uranium-238 3.70 0.68 0.53 

SLD118235 07/01/09 2 2.5 Radium-226 1.76 0.46 0.06 0.10 

Radium-228 0.70 0.08 0.09 

Thorium-230 3.41 1.03 0.12 

Thorium-232 1.11 0.50 0.23 

Uranium-238 1.28 0.95 0.82 

SLD118236 07/01/09 4.5 5.0 Radium-226 1.28 0.32 0.05 0.00 

Radium-228 0.79 0.06 0.07 

Thorium-230 1.58 0.59 0.12 

Thorium-232 0.73 0.38 0.12 

Uranium-238 0.97 0.32 0.34 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118237 SLD118237  07/01/09 0 0.5 Radium-226 1.95 0.56 0.12 0.23 

Radium-228 0.82 0.15 0.15 

Thorium-230 3.01 0.88 0.11 

Thorium-232 0.96 0.43 0.11 

Uranium-238 2.31 1.56 1.01 

SLD118238 07/01/09 1 1.5 Radium-226 4.15 1.04 0.13 4.43 

Radium-228 0.68 0.12 0.13 

Thorium-230 67.29 16.69 12.51 

Thorium-232 0.68 0.12 0.13 

Uranium-238 4.90 1.50 1.13 

SLD118239 07/01/09 3 3.5 Radium-226 5.08 1.29 0.15 0.27 

Radium-228 1.13 0.18 0.22 

Thorium-230 4.29 1.20 0.28 

Thorium-232 1.45 0.59 0.24 

Uranium-238 5.75 3.72 2.21 

SLD118240 07/01/09 5.5 6.0 Radium-226 3.59 0.91 0.15 0.16 

Radium-228 1.22 0.15 0.18 

Thorium-230 3.45 1,12 0.38 

Thorium-232 1.35 0.61 0.15 

Uranium-238 3.58 1.50 1.07 

SLD118252 SLD118252 07/02/09 0 0.5 Radium-226 3.11 0.73 0.05 0.64 

Radium-228 0.62 0.05 0.06 

Thorium-230 5.03 1.40 0.31 

Thorium-232 0.46 0.32 0.14 

Uranium-238 2.51 0.54 0.38 

SLD118253 07/02/09 0.5 1.0 Radium-226 3.60 0.90 0.10 1.34 

Radium-228 0.73 0.10 0.11 

Thorium-230 21.02 4.57 0.27 

Thorium-232 1.28 0.58 0.14 

Uranium-238 4.02 1.32 1.31 

SLD118254 07/02/09 2.5 3.0 Radium-226 1.80 0.44 0.05 0.01 

Radium-228 0.42 0.05 0.06 

Thorium-230 1.79 0.68 0.13 

Thorium-232 0.19 0.20 0.13 

Uranium-238 1.79 0.52 0.37 

SLD118255 07/02/09 4 4.5 Radium-226 0.93 0.23 0.03 0.03 

Radium-228 0.36 0.04 0.05 

Thorium-230 2.33 0.80 0.13 

Thorium-232 0.29 0.24 0.13 

Uranium-238 1.37 0.44 0.34 

SLD118256 5LD118256 07/02/09 0 0.5 Radium-226 1.83 0.52 0.11 2.66 

Radium-228 0.72 0.13 0.16 

Thorium-230 15.15 3.52 0.15 

Thorium-232 0.96 0.50 0.15 

Uranium-238 2.13 2.06 1.72 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118256 SLD118257 07/02/09 1 1.5 Radium-226 2.06 0.58 0.13 1.27 

Radium-228 0.63 0.14 0.21 

Thorium-230 20.15 4.26 0.13 

Thorium-232 1.03 0.49 0.13 

Uranium-238 4.00 2.24 1.71 

SLD118258 07/02/09 2.5 3.0 Radium-226 2.81 0.66 0.06 0.06 

Radium-228 0.88 0.07 0.07 

Thorium-230 2.36 0.87 0.16 

Thorium-232 0.97 0.51 0.16 

Uranium-238 2.99 0.63 0.45 

SLD118259 07/02/09 4 4.5 Radium-226 2.74 0.75 0.18 0.45 

Radium-228 0.87 0.14 0.20 

Thorium-230 7.96 2.11 0.16 

Thorium-232 0.40 0.33 0.30 

Uranium-238 4.09 1.59 1.13 

SLD118260 SLD118260 07/02/09 0 0.5 Radium-226 1.82 0.43 0.04 1.03 

Radium-228 0.61 0.05 0.05 

Thorium-230 7.07 1.76 0.13 

Thorium-232 0.48 0.32 0.13 

Uranium-238 1.40 0.49 0.37 

SLD118261 07/02/09 1 1.5 Radium-226 2.03 0.53 0.07 0.21 

Radium-228 0.54 0.07 0.09 

Thorium-230 4.94 1.35 0.29 

Thorium-232 0.64 0.37 0.13 

Uranium-238 2.17 0.87 0.92 

SL0118262 07/02/09 2 2.5 Radium-226 1.77 0.43 0.05 0.19 

Radium-228 0.50 0.05 0.06 

Thorium-230 4.67 1.36 0.15 

Thorium-232 0.59 0.38 0.28 

Uranium-238 1.67 0.48 0.34 

SLD118263 07/02/09 4.5 5.0 Radium-226 2.01 0.57 0.12 0.04 

Radium-228 0.59 0.13 0.16 

Thorium-230 2.01 0.81 0.17 

Thorium-232 0.46 0.36 0.36 

Uranium-238 3.21 1.35 0.93 

SLD118276 SLD118276 07/07/09 0 0.5 Radium-226 3.94 0.92 0.07 3.34 

Radium-228 0.89 0.08 0.08 

Thorium-230 17.90 4.11 0.16 

Thorium-232 1.37 0.63 0.29 

Uranium-238 5.82 0.84 0.52 

SLD118277 07/07/09 0.5 1.0 Radium-226 3.36 0.78 0.05 0.14 

Radium-228 0.61 0.06 0.07 

Thorium-230 3.60 1.04 0.22 

Thorium-232 0.49 0.31 0.12 

Uranium-238 3.03 0.54 0.39 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD118276 5LD118278  07/07/09 2 2.5 Radium-226 1.23 0.30 0.03 0.02 
Radium-228 0.26 0.03 0.04 

Thorium-230 2.22 0.88 0.17 

Thorium-232 0.74 0.47 0.32 

Uranium-238 1.23 0.29 0.25 

SLD118279 07/07/09 4 4.5 Radium-226 1.17 0.29 0.04 0.00 
Radium-228 0.56 0.05 0.05 

Thorium-230 1.25 0.54 0.13 

Thorium-232 1.04 0.49 0.24 

Uranium-238 1.06 0.42 0.31 

SLD118280 SLD118280 07/07/09 0 0.5 Radium-226 1.23 0.30 0.04 0.00 

Radium-228 0.24 0.03 0.04 

Thorium-230 1 34 _ . 0.56 0.23 

Thorium-232 0.42 0.29 0.13 

Uranium-238 1.39 0.37 0.23 

SDT4215IN 07/07/09 0.5 1.0 Radium-226 2.96 0.74 0.08 0.45 

Radium-228 0.35 0.08 0.08 

Thorium-230 7.92 7,62 6.66 

Thorium-232 0.35 0.08 0.08 

Uranium-238 3.93 1.03 0.69 

SLD118281 07/07/09 1 1.5 Radium-226 7.92 1.80 0.08 11.84 

Radium-228 0.91 0.07 0.10 

Thorium-230 177.90 14.61 7.61 

Thorium-232 0.91 0.07 0.10 

Uranium-238 7.11 0.78 0.76 

SDT4216I N 07/07/09 1.5 2.0 Radium-226 5.05 1.21 0.10 4.19 

Radium-228 0.70 0.10 0.12 

Thorium-230 64.05 10.31 8.81 

Thorium-232 0.70 0.10 0.12 

Uranium-238 3.88 0.85 0.89 

SLD118282 07/07/09 2 2.5 Radium-226 3.16 0.74 0.05 0.27 

Radium-228 0.74 0.06 0.07 

Thorium-230 5.23 1.56 0.31 

Thorium-232 0.99 0.53 0.17 

Uranium-238 3.77 0.57 0.41 

SLD118283 07/07/09 3 3.5 Radium-226 3.68 0.86 0.06 0.23 

Radium-228 0.95 0.07 0.07 

Thorium-230 4.36 1.20 0.22 

Thorium-232 0.84 0.42 0.12 

Uranium-238 4.70 0.67 0.45 

SLD118288 SLD118288 07/08/09 0 0.5 Radium-226 3.63 0.87 0.08 1.30 

Radium-228 0.88 0.08 0.10 

Thorium-230 8.18 2.01 0.14 

Thorium-232 0.98 0.48 0.25 

Uranium-23R 4.14 0.82 0.67 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I 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 

SLD118288 SLD118289 07/08/09 0.5 1.0 Radium-226 2.22 0.58 0.08 0.03 

Radium-228 0.71 0.10 0.10 

Thorium-230 2.43 0.85 0.26 

Thorium-232 0.47 0.32 0.14 

Uranium-238 1.40 1.30 1.11 

SLD118290 07/08/09 3 3.5 Radium-226 0.83 0.21 0.04 0.00 

Radium-228 0.39 0.04 0.04 

Thorium-230 1.14 0.54 0.15 

Thorium-232 0.42 0.32 0.27 

Uranium-238 0.70 0.34 0.25 

5LD118291 07/08/09 4 4.5 Radium-226 1.02 0.27 0.04 0.00 

Radium-228 0.55 0.05 0.05 

Thorium-230 1.31 0.55 0.13 

Thorium-232 0.30 0.26 0.28 

Uranium-238 0.94 0.53 0.38 

SLD118292 SLD118292 07/08/09 0 0.5 Radium-226 1.57 0.38 0.05 1.21 

Radium-228 0.69 0.06 0.06 

Thorium-230 7.73 1.77 0.24 

Thorium-232 0.63 0.34 0.24 

Uranium-238 3.91 0.67 0.47 

SLD118293 07/0A/09 1 1 5 Radium-226 3.57 0.92 0.15 0.16 

Radium-228 0.92 0.16 0.22 

Thorium-230 3.38 1.10 0.29 

Thorium-232 1.19 0.57 0.15 

Uranium-238 4.28 2.20 1.86 

SLD118294 07/08/09 3 3.5 Radium-226 1.42 0.35 0.05 0.00 

Radium-228 0.99 0.07 0.07 

Thorium-230 1.10 0.50 0.13 

Thorium-232 0.91 0.45 0.13 

Uranium-238 1.25 0.39 0.39 

SLD118569 07/08/09 5.5 6.0 Radium-226 1.44 0.36 0.05 0.00 

Radium-228 0.95 0.06 0.06 

Thorium-230 1.55 0.66 0.27 

Thorium-232 0.91 0.48 0.15 

Uranium-238 0.77 0.53 0.45 

SLD118555 SLD118555  07/08/09 0 0.5 Radium-226 1.67 0.43 0.06 1.42 

Radium-228 0.75 0.07 0.09 

Thorium-230 8.89 2.20 0.27 

Thorium-232 0.92 0.48 0.32 

Uranium-238 3.05 0.71 0.56 

SLD118556 07/08/09 1 1.5 Radium-226 1.25 0.34 0.05 0.00 

Radium-228 0.26 0.05 0.06 

Thorium-230 1.51 0.69 0.17 

Thorium-232 0.17 0.22 0.32 

Uranium-238 _ 	1.27 0.64 0.74 • 
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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 

SLD118555 SLD118557 07/08/09 3.5 4.0 Radium-226 1.49 0.38 0.06 0.00 

Radium-228 0.95 0.07 0.08 

Thorium-230 1.83 0.73 0.27 

Thorium-232 1.13 0.54 0.15 

Uranium-238 0.91 0.48 0.44 

SLD118558 07/08/09 4 4.5 Radium-226 1.38 0.36 0.07 0.00 

Radium-228 0.84 0.08 0.07 

Thorium-230 1.88 0.73 0.15 

Thorium-232 1.06 0.52 0.27 

Uranium-238 0.81 0.51 0.52 

SLD120564 SLD120564 09/08/09 0 0.5 Radium-226 2.37 0.67 0.16 2.84 

Radium-228 0.64 0.17 0.23 

Thorium-230 15.35 3.32 0.13 

Thorium-232 0.70 0.39 0.24 

Uranium-238 9.11 2.96 2.49 

SLD120565 SLD120565 09/08/09 0 0.5 Radium-226 2.52 	_ 0.64 0.07 2.44 

Radium-228 0.69 0.09 0.10 

Thorium-230 13.36 2.92 0.13 

Thorium-232 0.87 0.44 0.23 

Uranium-238 9.23 1.67 1.23 

ft-feet  
bgs - below ground surface 

3  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 = 	2.78 pCi/g 

Radium-228 = 	.95 pCi/g 
Thorium-230 = 	1.94 pCi/g 
Thorium-232 = 	1.09 pCi/g 
Uranium-238 = 	1.44 pCi/g 

Samples highlighted in bold indicate RA -226 >= 11 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. 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

BNSF RAILROAD VICINITY PROPERTY (DT-12) 

HTZ69468 HTZ69468 05/07/02 0 0.5 0.0 Actinium-227 0.50 0.17 0.27 2.44 

Americium-241 0.19 0.23 0.35 

Cesium-137 0.71 0.06 0.03 

Potassium-40 9.00 0.82 0.34 

Protactinium-231 0.22 0.73 1.13 

Radium-226 6.89 0.23 0.10 

Radium-228 0.73 0.08 0.10 

Thorium-228 1.14 0.55 0.33 

Thorium-230 7.70 1.88 0.15 

Thorium-232 1.09 0.53 0.28 

Uranium-235 3.33 0.37 0.59 

Uranium-238 65.90 4.48 2.62 

HTZ69469 05/07/02 0.5 1.0 Actinium-227 0.11 0.15 0.23 0.57 

Americium-241 0.19 0.17 0.27 

Cesium-137 0.17 0.03 0.03 

Potassium-40 10.32 0.91 0.31 

Protactinium-231 1.07 0.63 1.03 

Radium-226 4.39 0.16 0.09 

Radium-228 0.94 0.08 0.09 

Thorium-228 0.92 0.49 0.16 

Thorium-230 5.56 1.51 0.16 

Thorium-232 1.15 0.55 0.16 

Uranium-235 0.80 0.30 0.50 

Uranium-238 _ 	17.61 2.37 2.06 

HTZ69470 HTZ69470 05/07/02 0 0.5 0.0 Actinium-227 0.49 0.17 0.26 2.87 

Americium-241 0.38 0.25 0.40 

Cesium-137 0.56 0.05 0.04 

Potassium-40 8.31 0.80 0.30 

Protactinium-231 0.16 0.74 1.13 

Radium-226 5.56 0.20 0.10 

Radium-228 0.83 0.10 0.10 

Thorium-228 0.80 0.39 0.21 

Thorium-230 5.86 1.37 0.26 

Thorium-232 0.94 0.43 0.12 

Uranium-235 5.48 0.45 0.58 

Uranium-238 105.50 6.25 2.92 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

HTZ69470 HTZ69471 05/07/02 0.5 1.0 Actinium-227 0.24 0.14 0.19 0.57 
Americium-241 0.17 0.15 0.24 

Cesium-137 0.08 0.03 0.03 

Potassium-40 11.09 0.90 0.25 

Protactinium-231 0.17 0.54 0.84 

Radium-226 3.00 0.13 0.07 

Radium-228 0.83 0.08 0.08 

Thorium-228 1.04 0.51 0.38 

Thorium-230 4.03 1.15 0.26 

Thorium-232 0.93 0.47 0.14 

Uranium-235 1.33 0.29 0.43 

Uranium-238 23.08 2.30 1.78 

HTZ69472 HTZ69472 05/07/02 0 0.5 0.0 Actinium-227 0.28 0.10 0.22 1.70 
Americium-241 0.09 0.08 0.08 

Cesium-137 1.11 0.08 0.03 

Potassium-40 10.97 0.90 0.26 

Protactinium-231 0.18 0.55 0.85 

Radium-226 3.07 0.13 0.08 

Radium-228 0.71 0.07 0.08 

Thorium-228 1.09 0.54 0.38 

Thorium-230 7.25 

1.04 

1.83 0.34 

Thorium-232 0.53 0.34 

Uranium-235 1.82 0.28 0.43 

Uranium-238 _ 	33.48 2.38 0.76 

HTZ69473 HTZ69473 05/07/02 0 0.5 0.0 Actinium-227 0.13 0.05 0.08 0.04 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.17 0.02 0.01 

Potassium-40 8.89 0.66 0.15 

Protactinium-231 0.02 0.28 0.42 

Radium-226 1.01 0.05 0.04 

Radium-228 0.35 0.04 0.04 

Thorium-228 0.34 0.28 0.35 

Thorium-230 1.68 0.63 0.13 

Thorium-232 0.32 0.26 0.24 

Uranium-235 0.19 0.09 0.19 

Uranium-238 3.37 0.46 0.31 

HTZ69474 HTZ69474  05/07/02 0 0.5 0.0 Actinium-227 0.32 0.14 0.22 0.37 
Americium-241 0.01 0.05 0.07 

Cesium-137 0.34 0.04 0.03 

Potassium-40 9.77 0.87 0.32 

Protactinium-231 -0.13 0.56 0.83 

Radium-226 3.44 0.14 0.07 

Radium-228 0.69 0.08 0.08 

Thorium-228 1.34 0.61 0.34 

Thorium-230 2.16 0.80 0.15 

Thorium-232 0.84 0.46 0.29 

Uranium-235 0.90 0.29 0.42 

Uranium-238 13.54 1.28 0.66 
• 
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Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115269 SLD115269 03/25/09 0 0.5 Actinium-227 0.12 0.29 0.47 0.02 

Americium-241 -0.01 0.05 0.09 

Cesium-137 0.13 0.06 0.04 

Potassium-40 11.34 1.50 0.51 

Protactinium-231 -0.24 0.78 1.30 

Radium-226 1.31 0.40 0.14 

Radium-228 0.51 0.13 0.17 

Thorium-228 0.70 0.38 0.22 

Thorium-230 1.02 0.47 0.12 

Thorium-232 0.31 0.24 0.12 

Uranium-235 0.01 0.35 0.58 

Uranium-238 2.32 1.25 0.86 

SLD115270 03/25109 1 1.5 Actinium-227 -0.18 0.41 0.66 0.14 

Americium-241 0.09 0.07 0.13 

Cesium-137 0.03 0.04 0.08 

Potassium-40 9.54 1.69 0.82 

Protactinium-231 -0.08 1.06 1.57 

Radium-226 2.80 0.79 0.17 

Radium-228 1.09 0.19 0.25 

Thorium-228 1.47 0.65 0.15 

Thorium-230 3.17 1.06 0.15 

Thorium-232 1.19 0.57 0.15 

Uranium-235 0.15 0.51 0.89 

Uranium-238 3.78 1.34 1.22 

SLD115271 03/25/09 2.5 3.0 Actinium-227 0.04 0.18 0.26 0.02 

Americium-241 0.01 0.03 0.05 

Cesium-137 0.06 0.04 0.03 

Potassium-40 11.58 0.86 0.24 

Protactinium-231 -0.11 0.47 0.71 

Radium-226 2.79 0.67 0.06 

Radium-228 0.82 0.07 0.09 

Thorium-228 0.88 0.48 0.15 

Thorium-230 2.04 0.79 0.15 

Thorium-232 0.66 0.41 0.15 

Uranium-235 0.06 0.20 0.33 

Uranium-238 2.07 0.57 0.48 

SLD115272 03/25/09 5 5.5 Actinium-227 0.09 0.17 0.29 0.00 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 18.15 1.23 0.25 

Protactinium-231 0.33 0.50 0.79 

Radium-226 1.43 0.38 0.07 

Radium-228 0.96 0.09 0.10 

Thorium-228 1.03 0.48 0.27 

Thorium-230 0.71 0.39 0.27 

Thorium-232 0.55 0.33 0.12 

Uranium-235 0.11 0.21 0.37 

Uranium-238 _ 	1.18 0.81 0.60 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115273 5LD115273 03/25/09 0 0.5 Actinium-227 0.15 0.12 0.14 0.00 
Americium-241 0.03 0.02 0.03 

Cesium-137 0.14 0.02 0.01 

Potassium-40 12.14 0.70 0.10 

Protactinium-231 0.04 0.23 0.36 

Radium-226 0.92 0.23 0.04 

Radium-228 0.34 0.04 0.05 

Thorium-228 0.25 0.24 0.26 

Thorium-230 1.65 0.67 0.26 

Thorium-232 0.21 0.21 0.14 

Uranium-235 0.09 0.11 0.18 

Uranium-238 0.94 0.33 0.26 

SLD115274 03/25/09 0.5 1.0 Actinium-227 -0.18 0.16 0.23 0.05 
Americium-241 -0.02 0.03 0.05 

Cesium-137 0.11 0.03 0.02 

Potassium-40 11.78 0.87 0.22 

Protactinium-231 -0.20 0.40 0.60 

Radium-226 2.26 0.55 0.06 

Radium-228 0.81 0.07 0.08 

Thorium-228 0.91 0.50 0.29 

Thorium-230 2.66 0.96 0.16 

Tliui ium-232 0.81 0.46 0:16 

Uranium-235 0.01 0.19 0.31 

Uranium-238 1.70 0.58 0.46 

SLD115275 03/25/09 2 2.5 Actinium-227 0.14 0.29 0.51 0.00 
Americium-241 0.04 0.05 0.09 

Cesium-137 0.12 0.05 0.05 

Potassium-40 12.03 1.50 0.40 

Protactinium-231 -0.63 0.85 1.32 

Radium-226 1.18 0.37 0.12 

Radium-228 0.58 0.13 0.17 

Thorium-228 0.89 0.49 0.29 

Thorium-230 1.93 0.77 0.15 

Thorium-232 0.74 0.44 0.15 

Uranium-235 0.20 0.34 0.60 

Uranium-238 0.58 0.67 1.18 

SLD115276 03/25/09 5.3 5.8 Actinium-227 0.00 0.15 0.24 0.00 
Americium-241 -0.01 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 19.97 1.18 0.24 

Protactinium-231 0.13 0.44 0.69 

Radium-226 1.68 0.43 0.07 

Radium-228 0.95 0.08 0.09 

Thorium-228 0.83 0.41 0.12 

Thorium-230 0.83 0.41 0.12 

"I horium-232 0.79 0.40 0.12 

Uranium-235 0.13 0.19 0.32 

Uranium-238 1.18 0.63 0.45 
• 



• 

Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 5 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115277 SLD115277 03/25/09 0 0.5 Actinium-227 0.15 0.35 0.61 0.04 

Americium-241 0.02 0.08 0.11 

Cesium-137 0.17 0.09 0.05 

Potassium-40 11.30 1.63 0.65 

Protactinium-231 -1.12 1.14 1.73 

Radium-226 1.40 0.47 0.17 

Radium-228 0.80 0.15 0.20 

Thorium-228 0.82 0.44 0.14 

Thorium-230 2.00 0.75 0.14 

Thorium-232 1.18 0.54 0.14 

Uranium-235 -0.04 0.42 0.72 

Uranium-238 2.22 1.52 1.11 

5L0115278 03/25/09 1 1.5 Actinium-227 0.07 0.16 0.23 0.07 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.04 0.71 0.23 

Protactinium-231 0.04 0.38 0.60 

Radium-226 2.84 0.67 0.06 

Radium-228 0.81 0.06 0.07 

Thorium-228 1.01 0.49 0.28 

Thorium-230 2.55 0.86 0.13 

Thorium-232 1.11 0.51 0.28 

Uranium-235 0.25 0.26 0.30 

Uranium-238 2.69 0.58 0.42 

SLD115279 03/25/09 2 2.5 Actinium-227 -0.13 0.27 0.44 0.00 

Americium-241 -0.01 0.05 0.08 

Cesium-137 0.01 0.03 0.06 

Potassium-40 3.86 0.95 0.46 

Protactinium-231 -0.05 0.82 1.37 

Radium-226 0.90 0.31 0.13 

Radium-228 0.43 0.11 0.17 

Thorium-228 0.32 0.31 0.34 

Thorium-230 1.28 0.66 0.34 

Thorium-232 0.12 0.20 0.34 

Uranium-235 0.19 0.31 0.56 

Uranium-238 0.81 0.66 1.21 

SLD115280 03/25/09 5 5.5 Actinium-227 0.09 0.14 0.23 0.01 

Americium-241 -0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.35 1.10 0.20 

Protactinium-231 0.12 0.38 0.61 

Radium-226 1.50 0.38 0.06 

Radium-228 0.98 0.07 0.07 

Thorium-228 0.90 0.43 0.21 

Thorium-230 0.90 0.43 0.21 

Thorium-232 1.24 0.51 0.21 

Uranium-235 0.01 0.17 0.28 

Uranium-238 1.11 0.47 0.42 
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BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115281 SLD115281 03/25/09 0 0.5 Actinium-227 -0.01 0.35 0.54 0.00 
Americium-241 0.05 0.13 0.23 

Cesium-137 0.15 0.07 0.05 

Potassium-40 10.34 1.55 0.46 

Protactinium-231 -0.38 0.95 1.56 

Radium-226 1.90 0.56 0.14 

Radium-228 0.68 0.16 0.17 

Thorium-228 0.61 0.37 0.14 

Thorium-230 1.93 0.74 0.14 

Thorium-232 0.86 0.45 0.14 

Uranium-235 0.04 0.44 0.71 

Uranium-238 1.53 1.34 2.44 

5LD115282 03/25/09 1.5 2.0 Actinium-227 0.02 0.27 0.43 0.00 
Americium-241 -0.02 0.11 0.18 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 9.90 1.33 0.33 

Protactinium-231 -0.86 0.80 1.22 

Radium-226 1.58 0.46 0.12 

Radium-228 0.52 0.13 0.12 

Thorium-228 0.49 0.33 0.13 

Thorium-230 1.97 0.74 0.13 

Thorium-232 0.44 0.31 0.13 

Uranium-235 0.22 0.31 0.53 

Uranium-238 0.48 1.02 1.81 

SLD115283 03/25/09 3 3.5 Actinium-227 -0.05 0.15 0.23 0.01 
Americium-241 -0.03 0.07 0.10 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.43 1.19 0.23 

Protactinium-231 0.16 0.42 0.71 

Radium-226 1.29 0.35 0.07 

Radium-228 0.87 0.09 0.09 

Thorium-228 1.00 0.47 0.12 

Thorium-230 1.59 0.62 0.12 

Thorium-232 0.86 0.43 0.12 

Uranium-235 0.11 0.20 0.34 

Uranium-238 1.76 1.10 0.87 

SLD115284 03/25/09 4 4.5 Actinium-227 0.10 0.19 0.32 0.00 
Americium-241 -0.03 0.07 0.11 

Cesium-137 0.02 0.02 0.04 

Potassium-40 12.81 1.20 0.23 

Protactinium-231 0.58 0.75 0.90 

Radium-226 1.08 0.31 0.09 

Radium-228 0.80 0.09 0.10 

Thorium-228 0.83 0.49 0.37 

Thorium-230 1.38 0.66 0.37 

Thorium-232 U.98 0.53 0.17 

Uranium-235 0.17 0.23 0.39 

Uranium-238 0.89 0.67 1.22 
• 



• 

Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 7 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115285 SLD115285 03/25/09 0 0.5 Actinium-227 -0.16 0.18 0.27 0.04 

Americium-241 -0.04 0.07 0.10 

Cesium-137 0.14 0.03 0.03 

Potassium-40 12.10 1.06 0.25 

Protactinium-231 0.68 0.68 0.85 

Radium-226 1.84 0.48 0.08 

Radium-228 0.57 0.07 0.08 

Thorium-228 0.79 0.43 0.25 

Thorium-230 2.09 0.77 0.25 

Thorium-232 0.65 0.38 0.14 

Uranium-235 0.15 0.21 0.36 

Uranium-238 1.93 1.16 0.91 

SLD115286 03/25/09 1.5 2.0 Actinium-227 -0.03 0.18 0.28 0.00 

Americium-241 0.04 0.07 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 7.69 0.90 0.23 

Protactinium-231 -0.52 0.51 0.80 

Radium-226 1.26 0.36 0.08 

Radium-228 0.54 0.09 0.09 

Thorium-228 0.81 0.43 0.13 

Thorium-230 0.65 0.38 0.29 

Thorium-232 0.72 0.40 0.13 

Uranium-235 0.30 0.25 0.43 

Uranium-238 1.62 1.23 0.97 

SLD115287 03/25/09 2 2.5 Actinium-227 -0.03 0.18 0.27 0.00 

Americium-241 0.03 0.07 0.12 

Cesium-137 0.02 0.02 0.03 

Potassium-40 14.17 1.18 0.21 

Protactinium-231 -0.07 0.45 0.68 

Radium-226 1.25 0.35 0.07 

Radlum-228 0.76 0.09 0.08 

Thorium-228 1.22 0.54 0.24 

Thorium-230 1.61 0.64 0.13 

Thorium-232 0.71 0.39 0.13 

Uranium-235 -0.02 0.21 0.33 

Uranium-238 1.45 1.07 0.94 

SLD115288 03/25/09 5 5.5 

I  

Actinium-227 0.11 0.22 0.32 0.04 

Americium-241 0.08 0.08 0.13 

Cesium-137 -0.01 0.02 0.03 __ _ 

Potassium-40 17.44 1.39 0.21 

Protactinium-231 0.27 0.53 0.86 

Radium-226 1.55 0.42 0.08 

Radium-228 1.19 0.10 0.12 

Thorium-228 1.21 0.52 0.23 

Thorium-230 1.31 0.55 0.12 

Thorium-232 1.58 0,61 0.12 

Uranium-235 0.05 0.24 0.40 

Uranium-238 2.02 1.34 1.06 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115289 SLD115289  03/25/09 0 0.5 Actinium-227 0.18 0.13 0.16 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.11 0.02 0.01 

Potassium-40 8.90 0.55 0.13 

Protactinium-231 -0.04 0.26 0.40 

Radium-226 1.21 0.29 0.04 

Radium-228 0.54 0.04 0.05 

Thorium-228 0.85 0.44 0.13 

Thorium-230 1.85 0.70 0.13 

Thorium-232 0.52 0.33 0.13 

Uranium-235 0.06 0.11 0.19 

Uranium-238 1.44 0.33 0.28 

5LD115290 03/25/09 0.5 1.0 Actinium-227 -0.03 0.38 0.64 0.02 
Americium-241 0.00 0.07 0.10 

Cesium-137 0.00 0.04 0.06 

Potassium-40 13.93 1.72 0.38 

Protactinium-231 -0.50 1.15 1.62 

Radium-226 1.95 0.58 0.17 

Radium-228 0.90 0.16 0.20 

Thorium-228 0.97 0.51 0.15 

Thorium-230 1.89 0.77 0.15 

Thorium-232 1.03 0.53 0.15 

Uranium-235 0.11 0.43 0.75 

Uranium-238 2.23 1.19 1.07 

SLD115291 03/25/09 2.5 3.0 Actinium-227 -0.01 0.12 0.19 0.00 
Americium-241 -0.01 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 19.34 1.06 0.19 

Protactinium-231 0.30 0.36 0.59 

Radium-226 1.47 0.36 0.05 

Radium-228 0.97 0.06 0.07 

Thorium-228 1.47 0.58 0.26 

Thorium-230 1.37 0.55 0.12 

Thorium-232 1.05 0.47 0.26 

Uranium-235 0.00 0.15 0.25 

Uranium-238 0.93 0.48 0.41 

SLD115292 03/25/09 4.5 5.0 Actinium-227 0.04 0.07 0.12 0.00 
Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 18.19 0.86 0.08 

Protactinium-231 -0.02 0.21 0.31 

Radium-226 0.35 0.10 0.03 

Radium-228 0.28 0.04 0.04 

Thorium-228 0.23 0.23 0.25 

Thorium-230 0.72 0.41 0.25 

Thorium-232 0.20 0.25 0.25 

Uranium-235 -0.07 0.10 0.15 

Uranium-238 0.27 0.20 0.28 
• 
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Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD115293 SLD115293 03/26/09 0 0.5 Actinium-227 0.32 0.31 0.40 0.31 

Americium-241 0.06 0.11 0.15 

Cesium-137 0.17 0.05 0.04 

Potassium-40 8.14 0.90 0.31 

Protactinium-231 0.02 0.67 1.03 

Radium-226 3.14 0.80 0.10 

Radium-228 0.84 0.10 0.12 

Thorium-228 0.69 0.38 0.27 

Thorium-230 3.33 1.00 0.12 

Thorium-232 0.75 0.39 0.12 

Uranium-235 0.18 0.29 0.49 

Uranium-238 3.20 1.34 1.24 

SLD115294 03/26/09 0.7 1.2 Actinium-227 -0.10 0.15 0.24 0.06 

Americium-241 0.04 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 7.65 0.69 0.23 

Protactinium-231 0.17 0.43 0.66 

Radium-226 2.29 0.56 0.07 

Radium-228 0.74 0.07 0.07 

Thorium-228 0.85 0.54 0.36 

Thorium-230 2.80 1.11 0.36 

Thorium-232 0.76 0.51 0.43 

Uranium-235 -0.04 0.19 0.32 

Uranium-238 1.79 0.60 0.52 

SLD115295 03/26/09 2.8 3.3 Actinium-227 0.04 0.11 0.18 0.01 

Americium-241 -0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.97 0.89 0.13 

Protactinium-231 -0.12 0.33 0.47 

Radium-226 1.24 0.31 0.04 
- 

Radium-228 0.88 0.06 0.05 

Thorium-228 1.04 0.48 0.27 

Thorium-230 1.02 0.47 0.12 

Thorium-232 1.19 0.51 0.12 

Uranium-235 0.01 0.15 0.24 

Uranium-238 0.84 0.52 0.43 

SLD115296 03/26/09 4 4.5 Actinium-227 -0.04 0.19 0.29 0.01 

Americium-241 -0.03 0.08 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 16.45 1.39 0.21 

Protactinium-231 0.13 0.55 0.87 

Radium-226 1.25 0.35 0.08 

Radium-228 0.86 0.09 0.09 

Thorium-228 0.90 0.47 0.33 

Thorium-230 1.18 0.54 0.13 

Thorium-232 0.69 0.39 0.13 

Uranium-235 0.13 0.24 0.40 

Uranium-238 2.10 1.30 1.00 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115297 SLD115297  03/26/09 0 0.5 Actinium-227 -0.02 0.11 0.19 0.00 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.93 1.07 0.10 

Protactinium-231 -0.53 0.34 0.51 

Radium-226 0.54 0.16 0.05 

Radium-228 0.41 0.05 0.08 

Thorium-228 0.52 0.31 0.20 

Thorium-230 0.53 0.31 0.11 

Thorium-232 0.35 0.25 0.24 

Uranium-235 -0.02 0.15 0.25 

Uranium-238 0.70 0.50 0.40 

SLD115298 03/26/09 0.5 1.0 Actinium-227 0.17 0.16 0.20 0.04 

Americium-241 0.01 0.03 0.05 

Cesium-137 0.12 0.02 0.02 

Potassium-40 9.83 0.63 0.16 

Protactinium-231 0.31 0.50 0.51 

Radium-226 2.33 0.55 0.05 

Radium-228 0.72 0.06 0.06 

Thorium-228 1.17 0.52 0.27 

Thorium-230 2.29 0.79 0.12 

Thorium-232 0.82 0.42 0.12 

Uranium-235 0.07 0.15 0.26 

Uranium-238 2.32 0.61 0.44 

SL0115299 03/26/09 2.5 3.0 Actinium-227 0.01 0.11 0.18 0.00 
Americium-241 .0.02 0.04 0.07 

Cesium-137 0.00 0.01 0.02 

Potassium-40 3.14 0.48 0.07 

Protactinium-231 -0.33 0.30 0.45 

Radium-226 0.66 0.20 0.04 

Radium-228 0.20 0.05 0.06 

Thorium-228 0.37 0.28 0.24 

Thorium-230 0.41 0.30 0.29 

Thorium-232 0.05 0.10 0.13 

Uranium-235 0.08 0.15 0.25 

Uranium-238 0.38 0.42 0.75 

SLD115300 03/26/09 

• 

4.5 5.0 Actinium-227 -0.05 0.14 0.24 0.01 

Americium-241 0.01 0.04 0.05 

Cesium-137 0.01 0.02 0.02 

Potassium-40 18.30 1.12 0.17 

Protactinium-231 0.22 0.45 0.70 

Radium-226 1.38 0.35 0.06 

Radium-228 0.92 0.07 0.07 

Thorium-228 1.53 0.63 0.13 

Thorium-230 1.34 0.58 0.13 

Thorlum-232 0119 0.46 0.13 

Uranium-235 0.14 0.18 0.32 

Uranium-238 	_ 1.73 0.57 0.51 

• 

• 
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Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115301 SLD115301 03/26/09 0 0.5 Actinium-227 -0.19 0.28 0.40 0.00 

Americium-241 0.02 0.05 0.09 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 3.10 	' 0.74 0.30 

Protactinium-231 -0.41 0.71 1.10 

Radium-226 1.05 0.34 0.12 

Radium-228 0.14 0.12 0.23 

Thorium-228 -0.01 0.03 0.26 

Thorium-230 1.28 0.58 0.26 

Thorium-232 0.18 0.21 0.31 

Uranium-235 0.10 0.30 0.51 

Uranium-238 0.97 0.64 1.21 

SLD115302 03/26/09 1.5 2.0 Actinium-227 -0.02 0.14 0.20 0.06 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.11 0.03 0.02 

Potassium-40 7.58 0.58 0.16 

Protactinium-231 0.01 0.37 0.58 

Radium-226 2.16 0.52 0.04 

Radium-228 0.49 0.05 0.07 

Thorium-228 0.68 0.44 0.40 

Thorium-230 2.76 1.01 0.16 

Thorium-232 0.24 0.25 0.16 

Uranium-235 0.12 0.15 0.26 

Uranium-238 1.48 0.44 0.39 

SLD115303 03/26/09 3 3.5 Actinium-227 0.13 0.15 0.23 0.00 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 8.35 0.68 0.19 

Protactinium-231 0.25 0.37 0.59 

Radium-226 2.35 0.56 0.05 

Radium-228 0.75 0.06 0.07 

Thorium-228 1.35 0.61 0.32 

Thorium-230 1.91 0.75 0.14 

Thorium-232 0.61 0.39 0.32 

Uranium-235 0.12 0.18 0.29 

Uranium-238 1.65 0.46 0.41 

SLD115304 03/26/09 4 4.5 Actinium-227 0.09 0.22 0.33 0.00 

Americium-241 -0.01 0.07 0.13 

Cesium-137 0.01 0.02 0.04 

Potassium-40 11.43 1.12 0.19 

Protactinium-231 0.03 0.64 0.99 

Radium-226 1.88 0.51 0.09 

Radium-228 0.74 0.09 0.11 

Thorium-228 1.36 0.57 0.28 

Thorium-230 1.20 0.52 0.12 

Thorium-232 0.60 0.35 0.12 

Uranium-235 0.13 0.26 0.43 

Uranium-238 1.38 1.13 1.16 
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BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115305 SLD115305  03/26/09 0 0.5 Actinium-227 0.21 0.14 0.24 1.19 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.10 0.02 0.02 

Potassium-40 12.88 0.81 0.17 

Protactinium-231 0.17 0.38 0.59 

Radium-226 1.91 0.46 0.06 

Radium-228 0.92 0.06 0.07 

Thorium-228 1.39 0.61 0.26 

Thorium-230 7.60 2.00 0.31 

Thorium-232 0.78 0.43 0.14 

Uranium-235 0.37 0.25 0.31 

Uranium-238 4.25 0.68 0.43 

5LD115306 03/26/09 1 1.5 Actinium-227 0.00 0.23 0.36 0.10 
Americium-241 0.03 0.08 0.13 

Cesium-137 0.01 0.02 0.03 

Potassium-40 7.75 0.90 0.32 

Protactinium-231 0.48 0.57 0.92 

Radium-226 3.47 0.86 0.09 

Radium-228 0.75 0.09 0.09 

Thorium-228 0.99 0.49 0.14 

Thorium-230 2.91 0.97 0.14 

Thorium-232 0.73 0.41 0.14 

Uranium-235 0.09 0.27 0.44 

Uranium-238 3.12 1.26 1.19 

SLD115307 03/26/09 2 2.5 Actinium-227 -0.04 0.12 0.17 0.00 
Americium-241 0.00 0.02 0.04 

Cesium-137 0.03 0.02 0.02 

Potassium-40 5.25 0.49 0.16 

Protactinium-231 0.03 0.33 0.51 

Radium-226 1.23 0.31 0.05 

Radium-228 0.49 0.06 0.07 

Thorium-228 0.48 0.34 0.27 

Thorium-230 1.53 0.66 0.15 

Thorium-232 0.37 0.30 0.27 

Uranium-235 0.40 0.29 0.25 

Uranium-238 1.68 0.47 0.33 

SLD115308 03/26/09 4 4.5 Actinium-227 -0.12 0.24 0.36 0.00 
Americium-241 -0.01 0.08 0.14 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 11.96 1.27 0.31 

Protactinium-231 -0.47 0.69 0.98 

Radium-226 1.38 0.39 0.10 

Radium-228 0.80 0.11 0.12 

Thorium-228 1.51 0.66 0.33 

Thorium-230 1.67 0.71 0.33 

Thorium-232 1.09 0.54 0.15 

Uranium-235 0.37 0.28 0.49 

Uranium-238 1.19 0.82 1.49 

• 

• 

• 
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Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 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 

SLD115309 SLD115309 03/26/09 0 0.5 Actinium-227 -0.01 0.07 0.10 0.00 

Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.12 0.23 0.10 

Protactinium-231 -0.07 0.19 0.28 

Radium-226 1.28 0.31 0.03 

Radium-228 0.08 0.02 0.04 

Thorium-228 0.05 0.14 0.34 

Thorium-230 1.17 0.52 0.13 

Thorium-232 0.13 0.17 0.24 

Uranium-235 0.05 0.08 0.14 

Uranium-238 0.80 0.25 0.20 

SLD115310 03/26/09 1.5 2.0 Actinium-227 0.04 0.18 0.29 0.04 

Americium-241 -0.02 0.07 0.12 

Cesium-137 0.16 0.04 0.03 

Potassium-40 12.32 1.12 0.23 

Protactinium-231 0.17 0.45 0.79 

Radium-226 1.53 0.41 0.07 

Radium-228 0.86 0.09 0.09 

Thorium-228 0.99 0.59 0.21 

Thorium-230 2.28 0.99 0.21 

Thorium-232 0.74 0.51 0.38 

Uranium-235 0.19 0.23 0.38 

Uranium-238 2.37 1.03 1.03 

SLD115311 03/26/09 2.5 3.0 Actinium-227 -0.01 0.16 0.26 0.03 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.08 0.76 0.20 

Protactinium-231 -0.35 0.46 0.66 

Radium-226 2.31 0.56 0.07 

Radium-228 0.82 0.07 0.08 

Thorium-228 0.78 0.48 0.18 

Thorium-230 2.21 0.90 0.18 

Thorium-232 1.02 0.56 0.33 

Uranium-235 0.19 0.20 0.34 

Uranium-238 2.23 0.68 0.48 

SLD115312 SLD115312 03/30/09 0 0.5 Actinium-227 -0.10 0.21 0.32 0.06 

Americium-241 -0.01 0.04 0.06 

Cesium-137 _ 	0.06 0.03 0.03 

Potassium-40 11.08 1.03 0.29 

Protactinium-231 0.03 0.58 0.88 

Radium-226 0.83 0.27 0.09 

Radium-228 0.40 0.08 0.13 

Thorium-228 0.54 0.34 0.13 

Thorium-230 1.64 0.66 0.29 

Thorium-232 1.37 0.68 0.13 

Uranium-235 -0.01 0.25 0.40 

Uranium-238 1.47 0.80 0.63 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115312 SLD115313 03/30/09 1.2 1.7 Actinium-227 0.15 0.35 0.60 0.02 
Americium-241 -0.04 0.07 0.11 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 9.65 1.56 0.54 

Protactinium-231 0.43 1.11 1.73 

Radium-226 2.69 0.73 0.16 

Radium-228 1.01 0.16 0.22 

Thorium-228 0.87 0.48 0.28 

Thorium-230 1.80 0.74 0.33 

Thorium-232 1.39 0.62 0.15 

Uranium-235 0.14 0.45 0.77 

Uranium-238 1.27 0.84 1.49 

SLD115314 03/30/09 2.8 3.3 Actinium-227 0.07 0.11 0.16 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 14.72 0.86 0.17 

Protactinium-231 -0.03 0.30 0.46 

Radium-226 0.93 0.24 0.04 

Radium-228 0.69 0.05 0.06 

Thorium-228 0.70 0.37 0.25 

Thorium-230 1.02 0.46 0.12 

Thorium-232 0.85 0.41 0.11 

Uranium-235 0.08 0.13 0.22 

Uranium-238 1.07 0.49 0.33 

SLD115315 03/30/09 4 4.5 Actinium-227 -0.07 0.09 0.14 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.87 0.99 0.10 

Protactinium-231 0.16 0.27 0.43 

Radium-226 0.43 0.13 0.04 

Radium-228 0.27 0.04 0.06 

Thorium-228 0.69 0.43 0.30 

Thorium-230 0.63 0.41 0.30 

Thorium-232 0.32 0.30 0.35 

Uranium-235 -0.09 0.11 0.18 

Uranium-238 0.31 0.32 0.30 

SLD115316 SLD115316 03/30/09 0 0.5 Actinium-227 -0.05 0.10 0.16 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.07 0.02 0.02 

Potassium-40 8.64 0.61 0.17 

Protactinium-231 -0.03 0.28 0.42 

Radium-226 0.91 0.24 0.04 

Radium-228 0.39 0.04 0.05 

Thorium-228 0.37 0.29 0.29 

Thorium-230 1.32 0.57 0.13 

Thorium-232 0.34 0.27 0.13 

Uranium-235 -0.01 0.12 0.19 

Uranium-238 0.71 0.36 0.29 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115316 SLD115317 03/30109 1 1.5 Actinium-227 0.01 0.24 0.38 0.01 

Americium-241 0.03 0.05 0.08 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 9.58 1.08 0.41 

Protactinium-231 -0.14 0.71 1.19 

Radium-226 1.43 0.41 0.12 

Radium-228 0.71 0.10 0.13 

Thorium-228 0.83 0.45 0.30 

Thorium-230 1.37 0.59 0.14 

Thorium-232 1.19 0.55 0.30 

Uranium-235 -0.19 0.28 0.44 

Uranium-238 1.51 0.84 0.78 

5LD115318 03/30/09 2.5 3.0 Actinium-227 0.02 0.14 0.24 0.01 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.01 0.02 0.02 

Potassium-40 11.16 0.81 0.17 

Protactinium-231 0.20 0.45 0.70 

Radium-226 1.91 0.47 0.06 

Radium-228 0.74 0.07 0.08 

Thorium-228 1.13 0.57 0.29 

Thorium-230 1.49 0.66 0.16 

Thorium-232 0.86 0.48 0.16 

Uranium-235 0.01 0.18 0.31 

Uranium-238 1.80 0.71 0.48 

SLD115319 03/30/09 4 4.5 Actinium-227 -0.25 0.23 0.33 0.00 

Americium-241 -0.01 0.05 0.08 

Cesium-137 0.01 0.02 0.04 

Potassium-40 15.06 1.27 0.34 

Protactinium-231 0.05 0.71 0.88 

Radium-226 1.31 0.37 0.11 

Radium-228 0.41 0.11 0.15 

Thorium-228 0.32 0.26 0.24 

Thorium-230 0.83 0.43 0.28 

Thorium-232 0.47 0.31 0.13 

Uranium-235 0.07 0.27 0.45 

Uranium-238 0.90 0.52 0.98 

SLD115320 SLD115320 03/30/09 0 0.5 Americium-241 0.02 0.04 0.06 0.21 

Cesium-137 0.28 0.04 0.03 

Potassium-40 8.92 0.79 0.21 

Protactinium-231 0.03 0.49 0.74 

Radium-226 2.46 0.60 0.07 

Radium-228 0.76 0.08 0.09 

Thorium-228 0.88 0.46 0.14 

Thorium-230 2.86 0.96 0.14 

Thorium-232 0.93 0.48 0.14 

Uranium-235 0.33 0.21 0.37 

Uranium-238 2.70 0.68 0.52 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD115320 SLD115321 03/30/09 0.5 1.0 Actinium-227 0.04 0.24 0.39 0.00 
Americium-241 0.00 0.05 0.08 

Cesium-137 0.00 0.03 0.04 

Potassium-40 10.25 1.08 0.29 

Protactinium-231 -0.13 0.71 1.07 

Radium-226 1.42 0.41 0.10 

Radium-228 0.55 0.10 0.15 

Thorium-228 0.83 0.48 0.41 

Thorium-230 1.99 0.78 0.15 

Thorium-232 0.81 0.46 0.28 

Uranium-235 0.10 0.28 0.48 

Uranium-238 0.88 0.90 0.70 

SLD115322 03/30/09 2 2.5 Actinium-227 0.16 0.24 0.42 0.00 

Americium-241 0.01 0.05 0.08 

Cesium-137 0.07 0.06 0.05 

Potassium-40 9.88 1.21 0.41 

Protactinium-231 -0.22 0 71 1.01 

Radium-226 1.26 0.38 0.11 

Radium-228 0.58 0.12 0.13 

Thorium-228 0.79 0.44 0.14 

Thorium-230 1.47 0.63 0.14 

Thorium-232 0.77 0.44 0.26 

Uranium-235 0.05 0.32 0.54 

Uranium-238 1.46 1.10 0.74 

SLD115323 03/30/09 4.8 5.3 Actinium-227 -0.08 0.13 0.20 0.00 
Americium-241 -0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 15.99 1.02 0.20 

Protactinium-231 -0.07 0.40 0.60 

Radium-226 1.32 0.34 0.05 

Radium-228 0.88 0.07 0.08 

Thorium-228 0.98 0.45 0.12 

Thorium-230 1.15 0.49 0.12 

Thorium-232 0.41 0.28 0.21 

Uranium-235 0.22 0.24 0.29 

Uranium-238 0.88 0.48 0.42 

SLD115324 SLD115324 03/31/09 0 0.5 Actinium-227 -0.05 0.07 0.10 0.00 
Americium-241 -0.01 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 7.95 0.49 0.08 

Protactinium-231 0.06 0.21 0.32 

Radium-226 0.67 0.17 0.03 

Radium-228 0.16 0.03 0.04 

Thorium-228 0.23 0.23 0.25 

Thorium-230 0.73 0.41 0.25 

Thorium-232 0.00 0.00 0.13 

Uranium-235 0.01 0.08 0.14 

Uranium-238 0.41 0.29 0.24 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115324 SLD115325 03/31/09 1.5 2.0 Actinium-227 -0.09 0.22 0.33 0.03 

Americium-241 0.05 0.08 0.13 

Cesium-137 0.01 0.02 0.03 

Potassium-40 9.45 1.10 0.25 

Protactinium-231 0.26 0.54 0.88 

Radium-226 2.08 0.55 0.10 

Radium-228 0.67 0.09 0.11 

Thorium-228 0.55 0.37 0.15 

Thorium-230 1.58 0.68 0.33 

Thorium-232 1.27 0.59 0.15 

Uranium-235 0.06 0.27 0.43 

Uranium-238 2.19 1.43 1.12 

SLD115326 03/31/09 3 3.5 Actinium-227 0.12 0.13 0.21 0.01 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.86 0.63 0.16 

Protactinium-231 0.02 0.38 0.56 

Radium-226 2.71 0.63 0.05 

Radium-228 0.77 0.06 0.06 

Thorium-228 0.95 0.50 0.33 

Thorium-230 2.02 0.78 0.15 

Thorium-232 1.09 0.54 0.15 

Uranium-235 0.16 0.17 0.29 

Uranium-238 1.92 0.62 0.47 

SLD115327 03/31/09 5 5.5 Actinium-227 0.02 0.21 0.33 0.02 

Americium-241 0.00 0.08 0.14 

Cesium-137 0.00 0.02 0.03 

Potassium-40 16.57 1.42 0.24 

Protactinium-231 0.04 0.58 0.90 

Radium-226 1.29 0.37 0.09 

Radium-228 0.97 0.10 0.11 

Thorium-228 1.85 0.78 0.30 

Thorium-230 1.51 0.68 0.16 

Thorium-232 1.45 0.66 0.16 

Uranium-235 -0.06 0.25 0.40 

Uranium-238 1.01 0.76 1.36 

SLD115328 SLD115328 03/31/09 0 0.5 Actinium-227 -0.07 0.10 0.15 0.00 

Americium-241 -0.02 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 5.62 0.53 0.12 

Protactinium-231 -0.12 0.27 0.44 

Radium-226 0.84 0.22 0.05 

Radium-228 0.20 0.04 0.05 

Thorium-228 -0.02 0.03 0.28 

Thorium-230 0.97 0.46 0.12 

Thorium-232 0.18 0.19 0.12 

Uranium-235 0.05 0.12 0.20 

Uranium-238 _ 	0.50 0.38 0.28 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115328 SLD115329  03/31/09 1.5 2.0 Actinium-227 0.08 0.16 0.24 0.06 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 8.00 0.66 0.20 

Protactinium-231 0.11 0.41 0.64 

Radium-226 2.65 0.64 0.06 

Radium-228 0.79 0.06 0.07 

Thorium-228 1.01 0.56 0.32 

Thorium-230 2.37 0.94 0.17 

Thorium-232 0.89 0.52 0.17 

Uranium-235 0.24 0.19 0.32 

Uranium-238 2.84 0.57 0.44 

5LD115330 03/31/09 2.3 2.8 Actinium-227 0.09 0.12 0.20 0.00 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 5.91 0.56 0.20 

Protactinium-231 -0.17 0.32 0.48 

Radium-226 1.74 0.42 0.05 

Radium-228 0.53 0.05 0.06 

Thorium-228 0.63 0.41 0.38 

Thorium-230 1.62 0.69 

0.26 

0.15 

Thorium-232 0.26 0.28 

Uranium-235 0.19 0.20 0.24 

Uranium-238 1.34 0.43 0.34 

SLD115331 03/31/09 4 4.5 Actinium-227 0.08 0.18 0.29 0.07 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 12.07 0.90 0.29 

Protactinium-231 -0.27 0.49 0.73 

Radium-226 3.22 0.77 0.08 

Radium-228 0.86 0.08 0.10 

Thorium-228 0.75 0.42 0.26 

Thorium-230 2.34 0.83 0.14 

Thorium-232 1.37 0.59 0.14 

Uranium-235 0.08 0.21 0.35 

Uranium-238 2.57 0.68 0.49 

SLD115332 SLD115332 03/31/09 0 0.5 Actinium-227 -0.05 0.12 0.18 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.96 0.52 0.15 

Protactinium-231 0.14 0.32 0.51 

Radium-226 1.49 0.37 0.05 

Radium-228 _0.35 0.05 0.06 . 
Thorium-228 0.63 0.42 0.17 

Thorium-230 _ 1.69 0.75 0.17 

Thorium-232 0.50 0.37 0.17 

Uranium-235 -0.05 0.14 0.23 

Uranium-238 1.20 0.45 0.34 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115332 SLD115333 03/31/09 1.5 2.0 Actinium-227 0.10 0.08 0.11 0.00 

Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.00 0.01 

Potassium-40 1.69 0.22 0.08 

Protactinium-231 0.05 0.18 0.27 

Radium-226 0.66 0.17 0.03 

Radium-228 0.12 0.03 0.03 

Thorium-228 0.32 0.27 0.14 

Thorium-230 0.63 0.39 0.14 

Thorium-232 0.11 0.15 0.14 

Uranium-235 0.08 0.08 0.14 

Uranium-238 0.29 0.23 0.21 

SLD115334 03/31/09 2 2.5 Actinium-227 0.02 0.08 0.13 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 6.72 0.46 0.10 

Protactinium-231 0.20 0.22 0.35 

Radium-226 0.98 0.24 0.03 

Radium-228 0.38 0.03 0.04 

Thorium-228 0.42 0.31 0.30 

Thorium-230 1.00 0.49 0.14 

Thorium-232 0.22 0.23 0.30 

Uranium-235 0.01 0.11 0.18 

Uranium-238 0.62 0.34 0.29 

SLD115335 03/31/09 4 4.5 Actinium-227 0.06 0.10 0.17 0.00 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.01 

Potassium-40 11.53 0.66 0.10 

Protactinium-231 0.10 0.26 0.40 

Radium-226 1.13 0.28 0.04 

Radium-228 0.60 0.04 0.04 

Thorium-228 0.88 0.44 0.24 

Thorium-230 0.88 0.44 0.24 

Thorium-232 0.64 0.37 0.24 

Uranium-235 0.07 0.12 0.21 

Uranium-238 1.06 0.40 0.35 

5LD115336 SLD115336 03/31/09 0 0.5 Actinium-227 -0.09 0.10 0.14 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.02 0.01 0.02 

Potassium-40 3.81 0.38 0.15 

Protactinium-231 0.07 0.24 0.41 

Radium-226 1.23 0.30 0.04 

Radium-228 0.21 0.04 0.05 

Thorium-228 0.14 0.20 0.35 

Thorium-230 0.85 0.44 0.24 

Thulium-232 0.22 0.22 0.29 

Uranium-235 0.07 0.11 0.19 

Uranium-238 0.92 0.25 0.27 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115336 5LD115337 03/31/09 1 1.5 Actinium-227 0.03 0.11 0.17 0.01 
Americium-241 0.02 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 6.72 0.53 0.15 

Protactinium-231 0.18 0.30 0.48 

Radium-226 1.55 0.38 0.05 

Radium-228 0.49 0.05 0.06 

Thorium-228 0.51 0.36 0.32 

Thorium-230 1.23 0.57 0.15 

Thorium-232 0.53 0.36 0.14 

Uranium-235 0.18 0.14 0.24 

Uranium-238 1.80 0.42 0.32 

5LD115338 03/31/09 2 2.5 _ Actinium-227 0.10 0.25 0.41 0.00 
Americium-241 0.03 0.05 0.09 

Cesium-137 0.02 0.03 0.05 

Potassium-40 5.98 0.94 0.36 

Protactinium-231 -0.23 0.70 1.04 

Radium-226 1.14 0.34 0.10 

Radium-228 0.36 0.10 0.14 

Thorium-228 0.59 0.41 0.31 

Thorium-230 1.28 0.62 0.16 

Thorium-2 0.36 0.31 0.16 

Uranium-235 0.03 0.30 0.48 

Uranium-238 0.14 0.52 0.97 

SLD115339 03/31/09 4 4.5 Actinium-227 -0.01 0.20 0.32 0.00 
Americium-241 -0.01 0.04 0.07 

Cesium-137 0.02 0.02 0.04 

Potassium-40 5.69 0.90 0.32 

Protactinium-231 -0.35 0.63 1.03 

Radium-226 0.72 0.26 0.10 

Radium-228 0.42 0.10 0.13 

Thorium-228 0.38 0.30 0.30 

Thorium-230 0.54 0.35 0.25 

Thorium-232 0.60 0.37 0.14 

Uranium-235 -0.15 0.28 0.43 

Uranium-238 0.82 0.79 0.57 

S DT8747I N 03/31/09 5 5.5 Actinium-227 -0.07 0.11 0.18 0.02 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 15.73 0.85 0.15 

Protactinium-231 -0.25 0.34 0.46 

Radium-226 1.42 0.35 0.04 

Radium-228 0.95 0.06 0.05 

Thorium-228 1.18 0.55 0.26 

Thorium-230 1.56 0.64 0.14 

Thorium-232 1.40 0.60 0.14 

Uranium-235 -0.07 0.15 0.23 

Uranium-238 	_ 1.09 0.55 0.43 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115340 SLD115340 03/31/09 0 0.5 Actinium-227 -0.10 0.10 0.16 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.04 0.35 0.14 

Protactinium-231 0.04 0.32 0.49 

Radium-226 1.32 0.33 0.04 

Radium-228 0.12 0.04 0.05 

Thorium-228 0.16 0.19 0.14 

Thorium-230 1.39 0.61 0.14 

Thorium-232 0.11 0.15 0.14 

Uranium-235 0.09 0.14 0.24 

Uranium-238 1.12 0.52 0.33 

5LD115341 03/31/09 1 1.5 Actinium-227 0.02 0.15 0.22 0.08 

Americium-241 0.01 0.03 0.06 

Cesium-137 0.15 0.03 0.02 

Potassium-40 10.04 0.68 0.18 

Protactinium-231 -0.02 0.40 0.58 

Radium-226 2.71 0.64 0.06 

Radium-228 0.77 0.06 0.06 

Thorium-228 1.13 0.54 0.26 

Thorium-230 2.22 0.81 0.26 

Thorium-232 0.83 0.45 0.14 

Uranium-235 0.32 0.18 0.32 

Uranium-238 4.38 0.72 0.52 

SLD115342 03/31/09 2 2.5 Actinium-227 0.30 0.30 0.28 0.18 

Americium-241 0.06 0.06 0.06 

Cesium-137 0.09 0.02 0.02 

Potassium-40 8.90 0.66 0.23 

Protactinium-231 -0.02 0.47 0.69 

Radium-226 4.65 1.07 0.06 

Radium-228 0.70 0.07 0.07 

Thorium-228 0.76 0.42 0.24 

Thorium-230 3.98 1.18 0.13 

Thorium-232 0.44 0.30 0.13 

Uranium-235 -0.06 0.22 0.35 

Uranium-238 3.74 0.76 0.58 

SLD115343 03/31/09 4.5 5.0 Actinium-227 0.13 0.38 0.63 0.24 

Americium-241 -0.02 0.08 0.14 

Cesium-137 0.01 0.04 0.05 

Potassium-40 10.85 1.56 0.55 

Protactinium-231 -0.06 1.14 1.65 

Radium-226 5.17 1.30 0.17 

Radium-228 1.32 0.18 0.20 

Thorium-228 1.00 0.50 0.14 

Thorium-230 2.62 0.91 0.27 

Thorium-232 0.72 0.42 0.27 

Uranium-235 0.07 0.47 0.78 

Uranium-238 4.17 1.60 1.36 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD115344 SLD115344  03/31/09 0 0.5 Actinium-227 0.02 0.11 0.18 0.19 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.17 0.03 0.02 

Potassium-40 7.37 0.54 0.13 

Protactinium-231 -0.02 0.34 0.49 

Radium-226 1.86 0.45 0.05 

Radium-228 0.57 0.05 0.05 

Thorium-228 0.28 0.26 0.15 

Thorium-230 2.81 0.99 0.28 

Thorium-232 0.56 0.37 0.15 

Uranium-235 0.19 0.14 0.24 

Uranium-238 2.31 0.59 0.41 

SLD115345 03/31/09 0.8 1.3 Actinium-227 -0.07 0.13 0.18 0.00 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 8.47 0.58 0.13 

Protactinium-231 0.12 0.33 0.51 

Radium-226 2.09 0.50 0.05 

Radium-228 0.71 0.06 0.06 

Thorium-228 0.88 0.47 0.27 

Thorium-230 1.48 0.63 0.14 

Thorium-232 1.05 0.52 0.14 

Uranium-235 0.33 0.27 0.30 

Uranium-238 1.57 0.57 0.45 

SLD115346 03/31/09 2 2.5 Actinium-227 0.00 0.13 0.22 0.00 

Americium-241 0.04 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 13.89 0.94 0.19 

Protactinium-231 0.00 0.40 0.60 

Radium-226 1.26 0.33 0.06 

Radium-228 0.76 0.06 0.08 

Thorium-228 1.05 0.50 0.13 

Thorium-230 1.45 0.61 0.14 

Thorium-232 0.45 0.31 0.13 

Uranium-235 -0.04 0.17 0.28 

Uranium-238 1.45 0.66 0.44 

SLD115347 03/31/09 5.5 6.0 Actinium-227 0.08 0.17 0.29 0.01 

Americium-241 0.03 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 18.22 1.21 0.24 

Protactinium-231 0.11 0.50 0.77 

Radium-226 1.67 0.42 0.07 

Radium-228 1.11 0.10 0.11 

Thorium-228 0.99 0.47 0.28 

Thorium-230 1.31 0.56 0.28 

Thorium-232 0.83 0.42 0.12 

Uranium-235 0.03 0.21 0.36 

Uranium-238 1.45 0.73 0.58 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SLD115348 SLD115348 03/31/09 0 0.5 Actinium-227 0.01 0.13 0.22 0.00 

Americium-241 0.03 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 12.50 0.84 0.23 

Protactinium-231 0.40 0.38 0.62 

Radium-226 1.26 0.33 0.06 

Radium-228 0.68 0.06 0.07 

Thorium-228 1.15 0.52 0.23 

Thorium-230 1.06 0.49 0.23 

Thorium-232 0.79 0.41 0.13 

Uranium-235 0.14 0.17 0.29 

Uranium-238 0.97 0.47 0.45 

SLD115349 03/31/09 0.5 1.0 Actinium-227 0.01 0.15 0.25 0.00 

Americium-241 -0.01 0.04 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 14.07 0.98 0.18 

Protactinium-231 -0.18 0.45 0.64 

Radium-226 1.44 0.37 0.06 

Radium-228 0.80 0.07 0.09 

Thorium-228 0.75 0.40 0.13 

Thorium-230 1.16 0.52 0.28 

Thorium-232 0.66 0.37 0.13 

Uranium-235 0.01 0.18 0.31 

Uranium-238 1.12 0.58 0.51 

SLD115350 03/31/09 3.5 4.0 Actinium-227 -0.10 0.15 0.24 0.01 

Americium-241 0.00 0.04 0.05 

Cesium-137 0.00 0.02 0.03 

Potassium-40 13.78 0.93 0.23 

Protactinium-231 0.04 0.47 0.71 

Radium-226 2.12 0.52 0.06 

Radium-228 0.82 0.08 0.08 

Thorium-228 1.09 0.53 0.26 

Thorium-230 1.89 0.73 0.14 

Thorium-232 0.58 0.37 0.14 

Uranium-235 0.16 0.19 0.34 

Uranium-238 1.83 0.71 0.51 

SLD115351 03/31/09 4.5 5.0 Actinium-227 0.03 0.14 0.21 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 11.00 0.80 0.12 

Protactinium-231 0.40 0.37 0.61 

Radium-226 1.27 0.33 0.06 

Radium-228 0.66 0.06 0.06 

Thorium-228 0.96 0.48 0.26 

Thorium-230 1.33 0.58 0.14 

Thorium-232 0.81 0.44 0.14 

Uranium-235 -0.04 0.16 0.27 

Uranium-238 0.91 0.51 0.45 
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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 

SLD115352 SLD115352 04/01/09 0 0.5 Actinium-227 -0.23 0.24 0.32 0.00 
Americium-241 0.00 0.11 0.18 

Cesium-137 0.07 0.08 0.04 

Potassium-40 9.60 1.25 0.25 

Protactinium-231 0.15 0.77 1.22 

Radium-226 1.61 0.47 0.13 

Radium-228 0.59 0.12 0.16 

Thorium-228 0.54 0.34 0.13 

Thorium-230 1.42 0.60 0.13 

Thorium-232 0.22 0.22 0.29 

Uranium-235 0.04 0.35 0.57 

Uranium-238 1,37 0,99 1.R3 

5LD115353 04/01/09 0.5 1.0 Actinium-227 0.02 0.16 0.26 0.05 
Americium-241 -0.04 0.06 0.10 

Cesium-137 0.01 0.02 0.03 

Potassium-40 8.40 0.93 0.19 

Protactinium-231 0.19 0.45 0.73 

Radium-226 1.59 0.42 0.06 

Radium-228 0.52 0.07 0.09 

Thorium-228 0.66 0.42 0.16 

Thorium-230 2.69 0.98 0.16 

Thorium 232 0.91 0.52 0.30 

Uranium-235 -0.04 0.20 0.31 

Uranium-238 0.97 1.04 0.87 

SLD115354 04/01/09 2 2.5 Actinium-227 0.01 0.12 0.19 0.00 
Americium-241 0.04 0.05 0.0 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.30 0.59 0.21 

Protactinium-231 -0.21 0.32 0.45 

Radium-226 1.06 0.28 0.05 

Radium-228 0.33 0.05 0.06 

Thorium-228 0.30 0.25 0.28 

Thorium-230 1.05 0.47 0.11 

Thorium-232 0.19 0.19 0.25 

Uranium-235 -0.05 0.16 0.25 

Uranium-238 1.66 0.79 0.61 

SLD115355 04/01/09 4 4.5 Actinium-227 -0.08 0.15 0.22 0.00 
Americium-241 -0.05 0.06 0.09 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.78 0.90 0.18 

Protactinium-231 0.17 0.34 0.55 

Radium-226 1.31 0.35 0.06 

Radium-228 0.67 0.07 0.08 

Thorium-228 0.74 0.38 0.21 

Thorium-230 0.80 0.40 0.11 

Thorium-232 0.54 0.32 0.11 

Uranium-235 0.09 0.18 0.30 

Uranium-238 0.85 0.91 0.86 

• 

• 



• 

Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 25 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115356 SLD115356 04/01109 0 0.5 Actinium-227 -0.02 0.16 0.24 0.02 

Americium-241 0.01 0.06 0.10 

Cesium-137 0.15 0.03 0.02 

Potassium-40 7.70 0.79 0.19 

Protactinium-231 0.23 0.41 0.66 

Radium-226 1.56 0.41 0.06 

Radium-228 0.43 0.06 0.07 

Thorium-228 0.72 0.40 0.33 

Thorium-230 1.98 0.71 0.23 

Thorium-232 0.47 0.31 0.27 

Uranium-235 0.03 0.20 0.32 

Uranium-238 1.85 0.94 0.84 

SLD115357 04/01/09 0.5 1.0 Actinium-227 0.01 0.13 0.20 0.01 

Americium-241 0.04 0.05 0.09 

Cesium-137 0.00 0.01 0.02 

Potassium-40 6.77 0.70 0.17 

Protactinium-231 0.17 0.37 0.59 

Radium-226 1.07 0.29 0.06 

Radium-228 0.29 0.06 0.07 

Thorium-228 0.49 0.37 0.35 

Thorium-230 1.45 0.66 0.16 

Thorium-232 0.52 0.36 0.16 

Uranium-235 0.02 0.16 0.26 

Uranium-238 1.79 0.98 0.72 

SLD115359 04/01/09 3 3.5 Actinium-227 -0.45 0.43 0.59 0.06 

Americium-241 -0.02 0.15 0.25 

Cesium-137 -0.04 0.05 0.06 

Potassium-40 11.73 1.77 0.64 

Protactinium-231 0.40 0.94 1.55 

Radium-226 2.59 0.73 0.18 

Radium-228 1.13 0.17 0.21 

Thorium-228 1.55 0.76 0.43 

Thorium-230 2.14 0.93 0.36 

Thorium-232 1.73 0.81 0.20 

Uranium-235 0.25 0.47 0.80 

Uranium-238 1.14 1.42 2.54 

SLD115358 04/01/09 4.9 5.4 Actinium-227 -0.10 0.39 0.59 0.04 

Americium-241 0.07 0.16 0.26 

Cesium-137 0.00 0.04 0.05 

Potassium-40 9.86 1.53 0.59 

Protactinium-231 -0.35 0.99 1.45 

Radium-226 2.89 0.80 0.15 

Radium-228 0.96 0.19 0.19 

Thorium-228 1.13 0.54 0.26 

Thorium-230 2.09 0.79 0.14 

Thorium-232 0.89 0.47 0.14 

Uranium-235 0.13 0.48 0.79 

Uranium-238 2.73 2.66 1.82 



Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 26 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115360 SLD115360 04/01/09 0 0.5 Actinium-227 -0.09 0.19 0.29 0.03 

Americium-241 0.00 0.07 0.10 

Cesium-137 0.29 0.06 0.03 

Potassium-40 6.26 0.76 0.24 

Protactinium-231 0.20 0.49 0.79 

Radium-226 1.72 0.46 0.07 

Radium-228 0.41 0.07 0.09 

Thorium-228 0.89 0.46 0.33 

Thorium-230 1.96 0.73 0.13 

Thorium-232 0.54 0.34 0.13 

Uranium-235 0.15 0.23 0.39 

Uranium-238 2.69 1.40 0.86 

SLD115361 04/01/09 1.5 2.0 Actinium-227 0.17 0.19 0.32 0.10 

Americium-241 0.00 0.07 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 7.73 0.89 0.27 

Protactinium-231 -0.30 0.50 0.72 

Radium-226 1.87 0.49 0.07 

Radium-228 0.48 0.08 0.10 

Thorium-228 0.42 0.33 0.33 

Thorium-230 3.28 1.09 0.15 

Tliui ium-232 0.78 0.45 0.15 

Uranium-235 0.07 0.22 0.35 

Uranium-238 1.86 1.39 0.98 

SLD115362 04/01/09 3 3.5 Actinium-227 0.12 0.34 0.56 0.10 

Americium-241 -0.02 0.15 0.25 

Cesium-137 -0.03 0.04 0.06 

Potassium-40 9.20 1.40 0.43 

Protactinium-231 -0.24 0.93 1.38 

Radium-226 3.37 0.89 0.16 

Radium-228 0.91 0.14 0.19 

Thorium-228 0.94 0.54 0.32 

Thorium-230 3.40 1.19 0.17 

Thorium-232 0.96 0.54 0.17 

Uranium-235 0.57 0.46 0.81 

Uranium-238 1.74 1.41 2.56 

SLD115363 SLD115363 04/01/09 0 0.5 Actinium-227 0.03 0.11 0.17 0.00 

Americium-241 -0.02 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 5.16 0.57 0.13 

Protactinium-231 -0.17 0.27 0.43 

Radium-226 0.63 0.18 0.04 

Radium-228 0.15 0.04 0.05 

Thorium-228 0.35 0.28 0.14 

Thorium-230 0.85 0.45 0.25 

Thorium-232 0.10 0.14 0.14 

Uranium-235 0.02 0.12 0.20 

Uranium-238 0.68 0.53 0.51 

• 

• 

• 
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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 5  
Ratios 
Value 

SLD115363 5LD115364 04/01/09 0.8 1.3 Actinium-227 -0.04 0.08 0.12 0.00 

Americium-241 0.03 0.03 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.02 0.27 0.11 

Protactinium-231 -0.18 0.24 0.35 

Radium-226 0.96 0.24 0.03 

Radium-228 0.07 0.03 0.04 

Thorium-228 0.17 0.19 0.28 

Thorium-230 0.66 0.38 0.13 

Thorium-232 0.05 0.09 0.13 

Uranium-235 0.01 0.10 0.17 

Uranium-238 0.90 0.37 0.26 

SLD115365 04/01/09 2.5 3.0 Actinium-227 0.01 0.12 0.19 0.00 

Americium-241 -0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 16.45 0.85 0.12 

Protactinium-231 0.12 0.32 0.48 

Radium-226 1.44 0.35 0.04 

Radium-228 0.91 0.06 0.06 

Thorium-228 1.83 0.69 0.24 

Thorium-230 1.66 0.65 0.13 

Thorium-232 0.84 0.43 0.24 

Uranium-235 0.08 0.15 0.25 

Uranium-238 0.93 0.47 0.43 

5LD115366 04/01/09 5.5 6.0 Actinium-227 0.36 0.23 0.53 0.03 

Americium-241 -0.06 0.07 0.11 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 15.66 1.63 0.35 

Protactinium-231 -0.86 1.05 1.51 

Radium-226 2.24 0.63 0.14 

Radium-228 0.90 0.13 0.17 

Thorium-228 1.10 0.52 0.33 

Thorium-230 1.92 0.73 0.13 

Thorium-232 0.78 0.42 0.25 

Uranium-235 -0.07 0.40 0.64 

Uranium-238 2.98 1.52 1.03 

SLD115367 5LD115367 04/01/09 0 0.5 Actinium-227 0.23 0.23 0.42 0.00 

Americium-241 -0.01 0.04 0.07 

Cesium-137 0.01 0.03 0.04 

Potassium-40 3.30 0.76 0.37 

Protactinium-231 -0.24 0.68 0.93 

Radium-226 0.96 0.31 0.10 

Radium-228 0.03 0.11 0.19 

Thorium-228 0.28 0.23 0.21 

Thorium-230 0.92 0.43 0.11 

Thorium-232 0.25 0.21 0.11 

Uranium-235 -0.06 0.28 0.45 

Uranium-238 1.32 0.99 0.71 
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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 

5LD115367 SLD115368 04/01/09 1 1.5 Actinium-227 0.11 0.11 0.17 0.04 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.05 0.02 0.01 

Potassium-40 8.40 0.55 0.12 

Protactinium-231 0.11 0.30 0.46 

Radium-226 2.32 0.54 0.04 

Radium-228 0.54 0.04 0.05 

Thorium-228 0.51 0.34 0.34 

Thorium-230 2.00 0.72 0.28 

Thorium-232 0.53 0.34 0.28 

Uranium-235 0.31 0.18 0.22 

Uranium-238 3.26 0.59 0.41 

SLD115369 04/01/09 2.7 3.2 Actinium-227 0.18 0.17 0.30 0.26 
Americium-241 0.00 0.05 0.07 

Cesium-137 0.00 0.02 0.02 

Potassium-40 12.23 0.83 0.21 

Protactinium-231 -0.08 0.56 0.81 

Radium-226 5.40 1.24 0.08 

Radium-228 1.30 0.08 0.09 

Thorium-228 1.80 0.69 0.24 

Thorium-230 3.05 0.97 0.13 

Thorium-232 0.75 0.41 0.24 

Uranium-235 -0.03 0.24 0.40 

Uranium-238 4.72 0.92 0.70 

SLD115370 04/01/09 4.5 5.0 Actinium-227 -0.03 0.12 0.18 0.02 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 16.36 0.85 0.12 

Protactinium-231 0.02 0.34 0.51 

Radium-226 1.70 0.41 0.05 

Radium-228 0.93 0.06 0.06 

Thorium-228 1.04 0.54 0.34 

Thorium-230 1.64 0.70 0.15 

Thorium-232 1.35 0.62 0.15 

Uranium-235 0.01 0.15 0.25 

Uranium-238 1.67 0.56 0.44 

SLD115371 5LD115371  04/01/09 0 0.5 Actinium-227 -0.12 0.32 0.49 0.47 
Americium-241 0.11 0.09 0.15 

Cesium-137 0.82 0.10 0.05 

Potassium-40 11.17 1  1.41 0.45 

Protactinium-231 0.81 0.91 1.51 

Radium-226 3.30 0.87 0.15 

Radium-228 0.59 0.14 0.15 

Thorium-228 1.15 0.55 0.27 

Thorium-230 3.96 1.23 0.14 

Thorium-232 0.69 0.41 0.14 

Uranium-235 0.99 0.58 0.81 

Uranium-238 4.52 1.80 1.24 
O 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115371 SLD115372 04/01/09 1 1.5 Actinium-227 0.04 0.15 0.24 0.10 

Americium-241 -0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.13 0.69 0.18 

Protactinium-231 0.25 0.40 0.61 

Radium-226 3.91 0.90 0.06 

Radium-228 0.93 0.06 0.07 

Thorium-228 0.93 0.06 0.07 

Thorium-230 -0.10 3.29 5.58 
, 

Thorium-232 0.93 0.06 0.07 

Uranium-235 0.07 0.19 0.32 

Uranium-238 2.70 0.69 0.53 

SLD115373 04/01/09 3.5 4.0 Actinium-227 0.06 0.10 0.17 0.01 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.27 0.93 0.12 

Protactinium-231 -0.14 0.32 0.45 

Radium-226 0.90 0.24 0.05 

Radium-228 0.64 0.06 0.05 

Thorium-228 1.26 0.58 0.35 

Thorium-230 0.62 0.38 0.14 

Thorium-232 1.30 0.59 0.14 

Uranium-235 0.08 0.14 0.24 

Uranium-238 1.34 0.53 0.40 

SLD115374 04/01/09 4.5 5.0 Actinium-227 0.14 0.12 0.16 0.00 

Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 13.96 0.73 0.08 

Protactinium-231 0.09 0.23 0.35 

Radium-226 0.68 0.18 0.04 

Radium-228 0.50 0.04 0.05 

Thorium-228 0.80 0.43 _ 0.29 

Thorium-230 0.83 0.43 0.13 

Thorium-232 0.53 0.34 0.13 

Uranium-235 0.04 0.12 0.19 

Uranium-238 0.99 0.42 0.33 

SLD115375 SLD115375 04/01/09 0 0.5 Actinium-227 0.45 0.24 0.29 0.54 

Americium-241 0.00 0.04 0.07 

Cesium-137 1.12 0.06 0.02 

Potassium-40 9.27 0.70 0.22 

Protactinium-231 0.00 0.46 0.68 

Radium-226 3.55 0.83 0.06 

Radium-228 0.67 0.06 0.07 

Thorium-228 0.78 0.46 0.29 

Thorium-230 4.09 1.30 0.15 

Thorium-232 0.62 0.40 0.15 

Uranium-235 0.30 0.23 0.40 

Uranium-238 7.00 0.92 0.61 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115375 SLD115376  04/01/09 1.5 2.0 Actinium-227 0.13 0.21 0.32 0.29 
Americium-241 0.04 0.05 0.07 

Cesium-137 0.00 0.02 0.03 

Potassium-40 11.88 0.79 0.20 

Protactinium-231 0.04 0.51 0.76 

Radium-226 5.94 1.35 0.07 

Radium-228 1.27 0.08 0.08 

Thorium-228 1.20 0.58 0.15 

Thorium-230 5.02 1.50 0.29 

Thorium-232 1.09 0.55 0.15 

Uranium-235 0.41 0.39 0.45 

Uranium-238 4.40 0.91 0.69 

SLD115377 04/01/09 2.5 3.0 Actinium-227 0.00 0.15 0.24 0.10 
Americium-241 -0.02 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 14.29 0.87 0.22 

Pioldetinium-231 0.20 0.42 0.66 

Radium-226 3.47 0.81 0.06 

Radium-228 0.80 0.06 0.09 

Thorium-228 1.26 0.56 0.32 

Thorium-230 1.63 0.65 0.13 

Thorium-232 0.66 0.38 mw  0.24 _ 

Uranium-235 0.32 0.21 0.30 

Uranium-238 4.28 0.72 0.45 

SLD115378 04/01/09 4 4.5 Actinium-227 0.12 0.14 0.21 0.09 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.30 0.03 0.02 

Potassium-40 16.82 0.96 0.18 

Protactinium-231 0.12 0.35 0.55 

Radium-226 1.67 0.41 0.05 

Radium-228 0.74 0.06 0.07 

Thorium-228 1.03 0.49 0.13 

Thorium-230 2.79 0.92 0.13 

Thorium-232 0.62 0.37 0.25 

Uranium-235 0.01 0.15 0.25 

Uranium-238 	_ 2.86 0.51 0.38 

SLD115379 SLD115379  04/02/09 0 0.5 Actinium-227 0.06 0.35 0.56 0.00 
Americium-241 -0.03 0.06 0.10 

Cesium-137 0.11 0.07 0.05 

Potassium-40 5.82 1.04 0.62 

Protactinium-231 2.15 1.94 1.56 

Radium-226 1.22 0.40 0.18 

Radium-228 0.45 0.13 0.20 

Thorium-228 0.47 0.37 0.38 

Thorium-230 1.70 0.75 0.17 

Thorium-232 0.25 0.26 0.17 

Uranium-235 -0.13 0.41 0.63 

Uranium-238 0.41 0.73 1.39 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115379 SLD115380 04/02/09 1.5 2.0 Actinium-227 0.01 0.13 0.21 0.10 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 12.94 0.80 0.20 

Protactinium-231 0.11 0.36 0.57 

Radium-226 1.89 0.46 0.05 

Radium-228 0.82 0.06 0.07 

Thorium-228 1.76 0.76 0.31 

Thorium-230 2.75 1.01 0.17 

Thorium-232 1.45 0.67 0.31 

Uranium-235 0.08 0.16 0.26 

Uranium-238 2.74 0.40 0.38 

SLD115381 04/02/09 3.2 3.7 Actinium-227 0.19 0.27 0.45 0.00 

Americium-241 0.00 0.05 0.09 

Cesium-137 0.00 0.03 0.04 

Potassium-40 14.62 1.52 0.46 

Protactinium-231 -0.31 0.80 1.32 

Radium-226 0.38 0.19 0.13 

Radium-228 0.46 0.11 0.17 

Thorium-228 0.58 0.37 0.14 

Thorium-230 0.79 0.44 0.14 

Thorium-232 0.77 0.44 0.32 

Uranium-235 0.21 0.34 0.57 

Uranium-238 0.41 0.61 1.15 

SL0115382 04/02/09 4.5 5.0 Actinium-227 -0.10 0.09 0.13 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 14.43 0.81 0.13 

Protactinium-231 0.05 0.24 0.38 

Radium-226 0.35 0.11 0.04 

Radium-228 0.46 0.04 0.05 

Thorium-228 0.49 0.32 0.13 

Thorium-230 0.73 0.41 0.13 

Thorium-232 0.57 0.36 0.25 

Uranium-235 -0.02 0.10 0.16 

Uranium-238 0.40 0.28 0.25 

SLD115383 04/02/09 6.5 7.0 Actinium-227 -0.02 0.11 0.17 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 12.80 0.75 0.10 

Protactinium-231 0.05 0.27 0.42 

Radium-226 0.86 0.22 0.04 

Radium-228 0.47 0.05 0.07 

Thorium-228 0.52 0.34 0.31 

Thorium-230 1.05 0.49 0.23 

Thorium-232 0.44 0.31 0.28 

Uranium-235 -0.07 0.12 0.19 

Uranium-238 _ 	0.85 0.39 0.31 
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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 5  
Ratios 
Value 

SLD115379 SLD115384  04/02/09 8.8 9.3 Actinium-227 -0.13 0.42 0.64 0.02 

Americium-241 0.04 0.08 0.14 

Cesium-137 -0.03 0.05 0.07 

Potassium-40 11.69 1.71 0.72 

Protactinium-231 1.28 1.26 2.15 

Radium-226 2.84 0.80 0.20 

Radium-228 0.65 0.18 0.24 

Thorium-228 0.46 0.33 0.27 

Thorium-230 1.91 0.74 0.14 

Thorium-232 0.69 0.41 0.14 

Uranium-235 -0.32 0.49 0.75 

Uranium-238 2.38 1.70 1.29 

SLD115385 04/02/09 11 11.5 Actinium-227 0.01 0.12 0.18 0.01 
Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.83 1.00 0.18 

Protactinium-231 -0.04 0.33 0.50 

Radium-226 1.25 0.31 0.05 

Radium-228 0.91 0.06 0.07 

Thorium-228 1.06 0.52 0.37 

Thorium-230 1.30 0.58 0.25 

i norium-2.32 1.23 0.56 0.30 

Uranium-235 0.01 0.14 0.24 

Uranium-238 1.12 0.49 0.36 

SLD115386 04/02/09 13.3 13.8 Actinium-227 0.02 0.13 0.20 0.02 

Americium-241 -0.02 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 17.75 1.00 0.18 

Protactinium-231 0.10 0.35 0.55 

Radium-226 1.30 0.33 0.05 

Radium-228 0.90 0.07 0.07 

Thorium-228 1.41 0.59 0.24 

Thorium-230 1.51 0.61 0.13 

Thorium-232 1.36 0.57 0.24 

Uranium-235 0.11 0.15 0.25 

Uranium-238 0.91 0.47 0.38 

SLD115387 04/02/09 17.1 17.6 Actinium-227 -0.03 0.13 0.20 0.00 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.65 1.05 0.21 

Protactinium-231 0.43 0.37 0.61 

Radium-226 1.37 0.35 0.06 

Radium-228 0.96 0.07 0.07 

Thorium-228 1.47 0.65 0.33 

Thorium-230 1.89 0.76 0.15 

Thorium-232 0.89 0.48 0.15 

Uranium-235 0.14 0.16 0.27 

Uranium-238 0.88 0.48 0.40 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115379 SLD115388 04/02/09 19.3 19.8 Actinium-227 -0.01 0.13 0.20 0.00 

Americium-241 0.01 0.03 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 17.17 1.00 0.19 

Protactinium-231 0.03 0.32 0.50 

Radium-226 1.29 0.33 0.05 

Radium-228 1.00 0.06 0.07 

Thorium-228 0.69 0.37 0.29 

Thorium-230 1.95 0.68 0.11 

Thorium-232 0.85 0.41 0.11 

Uranium-235 0.08 0.16 0.26 

Uranium-238 0.95 0.48 0.39 

SLD115389 SLD115389 04/02/09 0 0.5 Actinium-227 -0.02 0.17 0.27 0.40 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.29 0.03 0.02 

Potassium-40 11.53 0.84 0.20 

Protactinium-231 0.00 0.45 0.70 

Radium-226 2.33 0.57 0.06 

Radium-228 0.80 0.07 0.08 

Thorium-228 1.24 0.55 0.29 

Thorium-230 2.87 0.94 0.13 

Thorium-232 0.53 0.34 0.13 

Uranium-235 0.69 0.28 0.32 

Uranium-238 12.34 1.13 0.55 

SLD115390 04/02/09 1.5 2.0 Actinium-227 0.12 0.17 0.26 0.16 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 11.09 0.76 0.18 

Protactinium-231 -0.54 0.44 0.64 

Radium-226 3.84 0.89 0.06 

Radium-228 0.99 0.07 0.08 

Thorium-228 0.73 0.41 0.2.5 

Thorium-230 2.62 0.89 0.13 

Thorium-232 1.04 0.50 0.13 

Uranium-235 0.45 0.20 0.31 

Uranium-238 5.69 0.73 0.48 

SLD115391 04/02/09 2.6 3.1 Actinium-227 -0.33 0.56 0.84 0.42 

Americium-241 0.05 0.11 0.18 

Cesium-137 0.04 0.06 0.09 

Potassium-40 14.20 1.69 0.69 

Protactinium-231 -0.32 1.44 2.18 

Radium-226 7.50 1.85 0.24 

Radium-228 1.64 0.21 0.25 

Thorium-228 2.86 1.11 0.19 

Thorium-230 6.49 2.01 0.36 

Thorium-232 1.43 0.72 0.19 

Uranium-235 0.27 0.61 1.02 

Uranium-238 4.32 1.94 1.68 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115389 SLD115392  04/02/09 5 5.5 Actinium-227 0.03 0.16 0.25 0.02 

Americium-241 0.00 0.07 0.11 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 17.92 1.33 0.26 

Protactinium-231 0.03 0.45 0.70 

Radium-226 1.08 0.30 0.07 

Radium-228 1.12 0.09 0.08 

Thorium-228 1.42 0.62 0.31 

Thorium-230 2.02 0.77 0.14 

Thorium-232 1.09 0.52 0.14 

Uranium-235 0.03 0.21 0.34 

Uranium-238 1.56 1.08 0.95 

SLD115393 SLD115393  04/02/09 0 0.5 Actinium-227 0.22 0.18 0.31 0.55 
Americium-241 0.05 0.10 0.15 

Cesium-137 0.12 0.04 0.03 

Potassium-40 9.37 0.93 0.29 

Protactinium-231 0.39 0.49 0.87 

Radium-226 2.28 0.58 0.07 

Radium-228 0.89 0.09 0.08 

Thorium-228 1.07 0.52 0.26 

Thorium-230 2.94 0.98 0.14 

Thorium-232 1.18 0.55 0.14 

Uranium-235 0.75 0.30 0.40 

Uranium-238 17.75 2.01 1.24 

SLD115394 04/02/09 0.8 1.3 Actinium-227 0.36 0.48 0.80 0.21 

Americium-241 -0.02 0.20 0.32 

Cesium-137 0.00 0.05 0.08 

Potassium-40 12.60 2.05 0.78 

Protactinium-231 -0.69 1.29 1.85 

Radium-226 3.15 0.87 0.19 

Radium-228 1.45 0.20 0.22 

Thorium-228 1.24 0.57 0.14 

Thorium-230 2.64 0.92 0.14 

Thorium-232 1.47 0.63 0.31 

Uranium-235 0.20 0.61 1.01 

Uranium-238 7.99 3.04 2.67 

SLD115395 04/02/09 2.5 3.0 Actinium-227 -0.07 0.22 0.33 0.06 

Americium-241 -0.05 0.09 0.13 

Cesium-137 0.00 0.02 0.03 

Potassium-40 11.01 1.08 0.26 

Protactinium-231 -0.02 0.64 0.98 

Radium-226 2.65 0.68 0.10 

Radium-228 0.77 0.09 0.12 

Thorium-228 0.56 0.36 0.14 

Thorium-230 2.35 0.84 0.14 

Thorium-232 1.26 0.57 0.26 

Uranium-235 0.31 0.26 0.44 

Uranium-238 2.26 1.20 1.18 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115393 5LD115396 04/02/09 4 4.5 Actinium-227 -0.10 0.19 0.29 0.07 

Americium-241 0.02 0.08 0.12 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 14.02 1.20 0.26 

Protactinium-231 0.15 0.51 0.80 

Radium-226 2.51 0.63 0.08 

Radium-228 0.85 0.09 0.11 

Thorium-228 0.97 0.49 0.36 

Thorium-230 2.51 0.86 0.29 

Thorium-232 1.29 0.57 0.29 

Uranium-235 -0.03 0.25 0.39 

Uranium-238 2.26 1.44 1.03 

5LD115397 SLD115397 04/02/09 0 0.5 Actinium-227 0.68 0.39 0.58 2.79 

Americium-241 0.06 0.18 0.28 

Cesium-137 0.40 0.06 0.04 

Potassium-40 9.65 1.10 0.30 

Protactinium-231 1.02 1.22 1.48 

Radium-226 6.67 1.62 0.13 

Radium-228 0.83 0.12 0.14 

Thorium-228 1.71 0.69 0.26 

Thorium-230 10.52 2.60 0.14 

Thorium-232 0.72 0.42 0.26 

Uranium-235 3.13 0.56 0.73 

Uranium-238 55.07 3.92 2.31 

SLD115398 04/02/09 0.5 1.0 Actinium-227 0.06 0.25 0.40 0.13 

Americium-241 0.00 0.10 0.15 

Cesium-137 0.01 0.02 0.04 

Potassium-40 11.18 1.21 0.24 

Protactinium-231 -0.29 0.63 1.04 

Radium-226 2.39 0.63 0.11 

Radium-228 0.84 0.11 0.13 

Thorium-228 1.20 0.59 0.29 

Thorium-230 2.96 1.03 0.16 

Thorium-232 1.22 0.59 0.16 

Uranium-235 0.66 0.50 0.54 

Uranium-238 4.14 1.56 1.33 

SLD115399 04/02/09 2 2.5 Actinium-227 0.22 0.32 0.49 0.65 

Americium-241 -0.06 0.14 0.21 

Cesium-137 0.19 0.04 0.04 

Potassium-40 8.34 1.05 0.42 

Protactinium-231 0.07 0.71 1.11 

Radium-226 3.94 0.99 0.11 

Radium-228 0.72 0.10 0.11 

Thorium-228 0.72 0.40 0.28 

Thorium-230 4.60 1.30 0.23 

Thorium-232 1.02 0.48 0.13 

Uranium-235 1.28 0.45 0.58 

Uranium-238 25.24 3.18 1.79 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SLD115397 5LD115400 04/02/09 4 4.5 Actinium-227 0.02 0.19 0.30 0.05 

Americium-241 0.02 0.08 0.12 

Cesium-137 0.02 0.02 0.03 

Potassium-40 13.15 1.10 0.21 

Protactinium-231 -0.36 0.50 0.72 

Radium-226 2.11 0.54 0.08 

Radium-228 0.90 0.09 0.09 

Thorium-228 1.25 0.55 0.32 

Thorium-230 2.14 0.76 0.13 

Thorium-232 1.09 0.50 0.13 

Uranium-235 0.13 0.23 0.38 

Uranium-238 3.39 1.46 1.02 

SLD115401 5LD115401 04/06/09 0 0.5 Actinium-227 0.00 0.16 0.27 0.41 

Americium-241 0.04 0.04 0.06 

Cesium-137 0.19 0.03 0.02 

Potassium-40 7.14 0.69 0.22 

Protactinium-231 0.14 0.49 0.74 

Radium-226 2.55 0.62 0.07 

Radium-228 0.74 0.08 0.09 

Thorium-228 1.17 0.58 0.34 

Thorium-230 3.65 1.19 0.15 _ 

Thorium-232 1.14 0.56 0.15 

Uranium-235 0.42 0.38 0.38 

Uranium-238 4.10 0.81 0.57 

SLD115402 04/06/09 0.5 1.0 Actinium-227 -0.09 0.18 0.30 0.35 

Americium-241 0.05 0.05 0.07 

Cesium-137 0.63 0.07 0.02 

Potassium-40 10.24 0.81 0.20 

Protactinium-231 -0.50 0.53 0.74 

Radium-226 2.12 0.53 0.08 

Radium-228 0.76 0.08 0.09 

Thorium-228 0.96 0.50 0.27 

Thorium-230 5.03 1.46 0.15 

Thorium-232 1.12 0.55 0.27 

Uranium-235 0.62 0.29 0.36 

Uranium-238 8.63 0.98 0.66 

SLD115403 04/06/09 3 3.5 Actinium-227 -0.01 0.14 0.23 0.01 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 12.63 0.91 0.21 

Protactinium-231 0.00 0.41 0.61 

Radium-226 1.43 0.37 0.05 

Radium-228 0.80 0.07 0.08 

Thorium-228 1.01 0.48 0.13 

Thorium-230 1.15 0.52 0.13 

Thorium-232 0.50 0.33 0.29 

Uranium-235 0.03 0.17 0.30 

Uranium-238 2.00 0.67 0.48 

411 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5L0115401 5LD115404 04/06/09 4 4.5 Actinium-227 0.00 0.12 0.20 0.02 

Americium-241 0.02 0.03 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 13.64 0.87 0.18 

Protactinium-231 0.24 0.34 0.54 

Radium-226 1.07 0.28 0.05 

Radium-228 0.46 0.06 0.07 

Thorium-228 0.69 0.41 0.14 

Thorium-230 1.22 0.57 0.14 

Thorium-232 0.52 0.35 0.27 

Uranium-235 0.09 0.15 0.26 

Uranium-238 2.26 0.65 0.39 

SLD115405 SLD115405 04/06/09 0 0.5 Actinium-227 -0.09 0.13 0.21 0.05 

Americium-241 -0.01 0.04 0.05 

Cesium-137 0.52 0.05 0.02 

Potassium-40 5.91 0.58 0.20 

Protactinium-231 0.46 0.37 0.67 

Radium-226 1.09 0.29 0.06 

Radium-228 0.42 0.06 0.08 

Thorium-228 0.86 0.47 0.36 

Thorium-230 1.83 0.73 0.27 

Thorium-232 0.61 0.39 0.32 

Uranium-235 0.38 0.31 0.32 

Uranium-238 4.00 0.70 0.48 

SLD115406 04/06109 0.5 1.0 Actinium-227 -0.02 0.11 0.18 0.13 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.05 0.02 0.02 

Potassium-40 6.75 0.56 0.15 

Protactinium-231 0.09 0.34 0.51 

Radium-226 1.49 0.37 0.05 

Radium-228 0.25 0.04 0.06 

Thorium-228 0.34 0.28 0.26 

Thorium-230 2.90 0.96 0.14 

Thorium-232 0.15 0.18 0.14 

Uranium-235 0.30 0.15 0.25 

Uranium-238 4.49 0.60 0.41 

5LD115407 04/06109 3 3.5 Actinium-227 -0.40 0.52 0.71 0.22 

Americium-241 0.04 0.10 0.15 

Cesium-137 0.15 0.09 0.10 

Potassium-40 9.72 1.59 0.59 

Protactinium-231 -0.69 1.49 2.10 

Radium-226 2.49 0.72 0.21 

Radium-228 1.10 0.27 0.56 

Thorium-228 0.57 0.42 0.47 

Thorium-230 3.33 1.17 0.38 

Thorlum-232 0.98 0.55 0.38 

Uranium-235 0.65 0.55 1.01 

Uranium-238 7.29 1.95 1.45 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SLD115405 SLD115408  04/06/09 4 4.5 Actinium-227 0.05 0.10 0.17 0.00 
Americium-241 0.02 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 4.94 0.48 0.14 

Protactinium-231 0.05 0.31 0.47 

Radium-226 1.04 0.27 0.04 

Radium-228 0.21 0.05 0.06 

Thorium-228 0.62 0.39 0.27 

Thorium-230 0.69 0.41 0.14 

Thorium-232 0.25 0.24 0.27 

Uranium-235 0.08 0.12 0.22 

Uranium-238 1.63 0.46 0.34 

SLD115409 SLD115409  04/06/09 0 0.5 Actinium-227 -0.13 0.52 0.77 0.46 
Americium-241 -0.03 0.12 0.18 

Cesium-137 0.01 0.06 0.08 

Potassium-40 14.48 2.08 0.77 

Protactinium-231 1.00 1.53 2.47 

Radium-226 3.17 0.93 0.22 

Radium-228 1.21 0.24 0.33 

Thorium-228 0.72 0.46 0.37 

Thorium-230 2.87 1.05 0.17 

Thorium-232 0.87 0.50 0.17 

Uranium-235 0.46 0.63 1.12 

Uranium-238 12.52 2.86 1.73 

SLD115410 04/06/09 0.5 1.0 Actinium-227 -0.20 0.21 0.34 0.37 
Americium-241 0.06 0.06 0.09 

Cesium-137 0.03 0.02 0.04 

Potassium-40 12.23 0.97 0.25 

Protactinium-231 0.00 0.66 0.98 

Radium-226 3.94 0.94 0.09 

Radium-228 1.09 0.10 0.11 

Thorium-228 1.28 0.57 0.25 

Thorium-230 3.48 1.08 0.13 

Thorium-232 1.14 0.53 0.13 

Uranium-235 0.71 0.36 0.48 

Uranium-238 14.46 1.38 0.79 

SLD115411 04/06/09 2.8 3.3 Actinium-227 0.93 0.95 0.94 0.30 
Americium-241 -0.02 0.12 0.18 

Cesium-137 0.03 0.06 0.09 

Potassium-40 15.05 1.92 0.73 

Protactinium-231 -0.58 1.61 2.61 

Radium-226 5.93 1.56 0.25 

Radium-228 1.16 0.24 0.32 

Thorium-228 1.25 0.56 0.29 

_Thorium-230 	_ 3.62 1.11 0.25 

Thorium-232 1.27 0.56 0.13 

Uranium-235 0.38 0.72 1.27 

_Uranium-238 5.17 2.37 1.73 

• 



• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115409 SLD115412 04/06/09 4 4.5 Actinium-227 -0.04 0.16 0.27 0.05 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.06 0.03 0.03 

Potassium-40 17.10 1.10 0.22 

Protactinium-231 0.25 0.48 0.75 

Radium-226 1.59 0.41 0.07 

Radium-228 1.07 0.08 0.10 

Thorium-228 0.98 0.46 0.23 

Thorium-230 2.21 0.76 0.12 

Thorium-232 0.85 0.42 0.12 

Uranium-235 0.52 0.41 0.38 

Uranium-238 2.74 0.72 0.55 

SLD115413 SLD115413 04/06/09 0 0.5 Actinium-227 0.22 0.58 0.90 1.02 

Americium-241 0.14 0.12 0.18 

Cesium-137 0.34 0.12 0.08 

Potassium-40 13.54 1.97 0.89 

Protactinium-231 -1.50 1.71 2.64 

Radium-226 4.12 1.13 0.21 

Radium-228 0.99 0.26 0.32 

Thorium-228 1.35 0.62 0.15 

Thorium-230 6.28 1.76 0.28 

Thorium-232 1.18 0.57 0.15 

Uranium-235 1.41 1.21 1.30 

Uranium-238 8.42 2.00 1.68 

SLD115414 04/06/09 0.5 1.0 Actinium-227 -0.02 0.33 0.52 0.22 

Americium-241 0.02 0.07 0.12 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 11.69 1.25 0.45 

Protactinium-231 0.14 0.91 1.43 

Radium-226 2.98 0.78 0.14 

Radium-228 0.92 0.17 0.20 

Thorium-228 1.65 0.70 0.37 

Thorium-230 2.99 1.02 0.27 

Thorium-232 1.31 0.60 0.15 

Uranium-235 0.25 0.43 0.71 

Uranium-238 8.03 1.51 1.05 

SLD115415 04/06/09 2.5 3.0 Actinium-227 0.09 0.32 0.51 0.08 

Americium-241 0.01 0.06 0.10 

Cesium-137 0.00 0.03 0.05 

Potassium-40 8.82 1.17 0.58 

Protactinium-231 -0.47 0.87 1.28 

Radium-226 2.75 0.71 0.13 

Radium-228 0.92 0.13 0.17 

Thorium-228 1.45 0.67 0.16 

Thorium-230 2.18 0.86 0.16 

Thorium-232 0.79 0.47 0.16 

Uranium-235 -0.05 0.39 0.62 

Uranium-238 _ 	4.61 1.39 0.95 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SLD115413 SLD115416  04/06/09 4 4.5 Actinium-227 -0.01 0.14 0.22 0.04 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.03 0.02 0.02 

Potassium-40 11.95 0.76 0.20 

Protactinium-231 0.13 0.35 0.56 

Radium-226 1.92 0.47 0.06 

Radium-228 0.86 0.07 0.07 

Thorium-228 1.02 0.53 0.40 

Thorium-230 1.78 0.72 0.15 

Thorium-232 0.65 0.40 0.15 

Uranium-235 0.36 0.24 0.26 

Uranium-238 _ 	3.36 0.69 0.40 

SLD115417 5LD115417  04/06/09 0 0.5 Actinium-227 -0.30 0.38 0.55 1.55 
Americium-241 0.00 0.07 0.12 

Cesium-137 0.55 0.08 0.06 

Potassium-40 8.98 1.27 0.56 

Protactinium-231 0.28 0.92 1.47 

Radium-226 2.37 0.65 0.16 

Radium-228 0.63 0.14 0.19 

Thorium-228 0.50 0.34 0.26 

Thorium-230 8.74 2.20 0.26 

Thorlum-232 0.81 0.44 0.26 

Uranium-235 0.82 0.61 0.76 

Uranium-238 10.73 1.40 1.14 

SLD115418 04/06/09 1 1.5 Actinium-227 0.03 0.31 0.50 0.29 
Americium-241 0.04 0.07 0.11 

Cesium-137 0.03 0.03 0.05 

Potassium-40 8.52 1.18 0.49 

Protactinium-231 -0.46 0.83 1.36 

Radium-226 2.44 0.65 0.13 

Radium-228 0.65 0.13 0.18 

Thorium-228 2.52 0.87 0.25 

Thorium-230 2.49 0.86 0.13 

Thorium-232 2.42 0.84 0.25 

Uranium-235 0.37 0.40 0.68 

Uranium-238 9.54 1.61 0.97 

5LD115419 04/06/09 2 2.5 Actinium-227 0.11 0.42 0.66 0.49 
Americium-241 0.02 0.08 0.14 

Cesium-137 -0.01 0.04 0.06 

Potassium-40 11.11 1.39 0.60 

Protactinium-231 -0.37 1.15 1.73 

Radium-226 8.57 2.03 0.17 

Radium-228 1.09 0.19 0.20 

Thorium-228 0.92 0.48 0.32 

Thorium-230 2.25 0.83 0.26 

Thorium-232 0.95 0.48 0.14 

Uranium-235 0.39 0.50 0.85 

Uranium-238 6.05 1.40 1.27 

• 

• 
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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 

SLD115417 SLD115420 04/06/09 4 4.5 Actinium-227 -0.01 0.17 0.25 0.03 

Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 17.76 1.07 0.20 

Protactinium-231 0.17 0.43 0.68 

Radium-226 2.02 0.50 0.06 

Radium-228 1.08 0.08 0.09 

Thorium-228 0.44 0.29 0.22 

Thorium-230 1.02 0.47 0.22 

Thorium-232 0.26 0.22 0.22 

Uranium-235 0.24 0.20 0.34 

Uranium-238 	_ 2.35 0.62 0.48 

SLD115421 SLD115421 04106/09 0 0.5 Actinium-227 -0.05 0.13 0.20 0.51 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.41 0.04 0.02 

Potassium-40 9.61 0.66 0.19 

Protactinium-231 0.17 0.34 0.54 

Radium-226 1.82 0.44 0.04 

Radium-228 0.45 0.05 0.07 

Thorium-228 0.27 0.25 0.15 

Thorium-230 3.92 1.22 0.32 

Thorium-232 0.31 0.27 0.27 

Uranium-235 0.39 0.16 0.24 

Uranium-238 7.13 0.58 0.40 

SLD115422 04/06/09 0.5 1.0 Actinium-227 0.03 0.11 0.17 0.09 

Americium-241 0.05 0.06 0.03 

Cesium-137 0.05 0.02 0.02 

Potassium-40 8.07 0.57 0.14 

Protactinium-231 0.02 0.26 0.44 

Radium-226 1.21 0.30 0.04 

Radium-228 0.26 0.04 0.06 

Thorium-228 0.70 0.42 0.36 

Thorium-230 2.73 0.94 0.27 

Thorium-232 0.90 0.47 0.14 

Uranium-235 0.15 0.12 0.20 

Uranium-238 3.30 0.37 0.30 

SLD115423 04/06/09 2 2.5 Actinium-227 -0.09 0.25 0.38 0.39 

Americium-241 0.01 0.05 0.09 

Cesium-137 0.02 0.03 0.05 

Potassium-40 9.18 1.04 0.29 

Protactinium-231 -0.24 0.66 1.10 

Naaium-22b 1.40 0.40 0.10 

Radium-228 0.47 0.11 0.14 

Thorium-228 1.42 0.55 0.11 

Thorium-230 6.83 1.64 0.11 

Thorium-232 1.34 0.53 0.11 

Uranium-235 0.26 0.33 0.55 

Uranium-238 _ 	3.73 1.18 0.82 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD115421 5LD115424 04/06/09 4 4.5 Actinium-227 -0.03 0.11 0.15 0.01 
Americium-241 0.03 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 12.74 0.74 0.14 

Protactinium-231 0.09 0.26 0.42 

Radium-226 1.20 0.30 0.04 

Radium-228 0.38 0.04 0.05 

Thorium-228 1.28 0.56 0.13 

Thorium-230 1.86 0.71 0.25 

Thorium-232 0.69 0.39 0.13 

Uranium-235 0.04 0.12 0.20 

Uranium-238 1.78 0.43 0.31 

SLD115425 5LD115425 04/06/09 0 0.5 Actinium-227 -0.14 0.13 0.20 0.30 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.37 0.03 0.02 

Potassium-40 9.22 0.65 0.18 

Protactinium-231 0.06 0.32 0.51 

Radium-226 2.11 0.50 0.05 

Radium-228 0.45 0.05 0.07 

Thorium-228 0.72 0.41 0.14 

Thorium-230 3.07 1.00 0.14 

Thorium-232 0.61 0.37 0.14 

Uranium-235 0.41 0.19 0.25 

Uranium-238 4.89 0.65 0.38 

SLD115426 04/06/09 1.5 2.0 Actinium-227 0.20 0.11 0.20 0.00 
Americium-241 0.03 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.66 0.65 0.15 

Protactinium-231 0.03 0.33 0.49 

Radium-226 1.45 0.36 0.05 

Radium-228 0.70 0.05 0.04 

Thorium-228 0.83 0.45 0.30 

Thorium-230 1.27 0.57 0.14 

Thorium-232 0.83 0.45 0.30 

Uranium-235 0.12 0.15 0.26 

Uranium-238 1.67 0.39 0.43 

SLD115427 04/06/09 2 2.5 Actinium-227 0.06 0.12 0.20 0.09 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.12 0.02 0.02 

Potassium-40 10.64 0.70 0.17 

Protactinium-231 -0.08 0.37 0.53 

Radium-226 1.58 0.39 0.05 

Radium-228 0.68 0.06 0.05 

Thorium-228 0.75 0.41 0.24 

Thorium-230 2.81 0.92 0.24 

Thorium-232 0.41 0.30 0.29 

- - 

Uranium-235 0.04 0.17 0.28 

Uranium-238 2.85 0.55 0.48 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgsf 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115425 SLD115428 04/06/09 4 4.5 Actinium-227 0.01 0.10 0.17 0.01 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 13.07 0.75 0.13 

Protactinium-231 -0.13 0.31 0.43 

Radium-226 1.20 0.30 0.04 

Radium-228 0.50 0.04 0.05 

Thorium-228 0.41 0.31 0.27 

Thorium-230 0.84 0.46 0.27 

Thorium-232 0.69 0.41 0.14 

Uranium-235 0.01 0.14 0.23 

Uranium-238 1.71 0.57 0.39 

SLD115429 SLD115429 04/07/09 0 0.5 Actinium-227 -0.18 0.28 0.45 0.00 

Americium-241 0.00 0.06 0.10 

Cesium-137 0.00 0.04 0.06 

Potassium-40 24.90 2.03 0.43 

Protactinium-231 -0.85 0.84 1.28 

Radium-226 1.03 0.36 0.13 

Radium-228 0.82 0.14 0.18 

Thorium-228 0.98 0.53 0.38 

Thorium-230 1.64 0.70 0.29 

Thorium-232 1.08 0.55 0.15 

Uranium-235 0.16 0.34 0.59 

Uranium-238 1.53 0.99 0.91 

SLD115430 04/07/09 1.5 2.0 Actinium-227 0.01 0.29 0.49 0.12 

Americium-241 -0.03 0.07 0.09 

Cesium-137 0.01 0.03 0.05 

Potassium-40 8.96 1.22 0.40 

Protactinium-231 0.35 0.91 1.57 

Radium-226 1.46 0.44 0.13 

Radium-228 0.54 0.15 0.17 

Thorium-228 0.82 0.49 0.17 

Thorium-230 3.29 1.16 0.17 

Thorium-232 0.44 0.35 0.17 

Uranium-235 0.80 0.67 0.72 

Uranium-238 3.03 1.34 0.95 

5LD115431 04/07/09 3 3.5 Actinium-227 0.05 0.13 0.21 0.02 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 4.38 0.52 0.16 

Protactinium-231 -0.04 0.42 0.62 

Radium-226 1.51 0.38 0.06 

Radium-228 0.37 0.06 0.08 

Thorium-228 0.16 0.38 0.85 

Thorium-230 0.64 0.60 0.34 

Thorium-232 0.13 0.26 0.34 

Uranium-235 0.21 0.17 0.31 

Uranium-238 2.44 0.70 0.44 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115429 SLD115432  04/07/09 4 4.5 Actinium-227 -0.05 0.11 0.18 0.01 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 4.73 0.50 0.17 

Protactinium-231 -0.14 0.32 0.51 

Radium-226 1.20 0.31 0.05 

Radium-228 0.24 0.05 0.06 

Thorium-228 0.75 0.68 0.66 

Thorium-230 1.54 1.02 0.66 

Thorium-232 0.49 0.55 0.66 

Uranium-235 0.09 0.15 0.26 

Uranium-238 1.73 0.47 0.37 	_ 

SLD115433 SLD115433 04/07/09 0 0.5 Actinium-227 0.12 0.32 0.56 0.16 

Americium-241 -0.03 0.07 0.10 

Cesium-137 0.13 0.09 0.05 

Potassium-40 9.71 1.28 0.56 

Protactinium-231 0.04 1.01 1.69 

Radium-226 2,01 0.58 0.13 

Radium-228 0.49 0.15 0.20 

Thorium-228 0.40 0.31 0.32 

Thorium-230 2.69 0.93 0.14 

I honum-232 0.26 0.24 0.14 

Uranium-235 0.15 0.42 0.73 

Uranium-238 1.78 1.08 1.04 

SLD115434 04/07/09 1.5 2.0 Actinium-227 0.35 0.53 0.94 0.32 

Americium-241 0.00 0.11 0.17 

Cesium-137 0.01 0.06 0.10 

Potassium-40 11.15 1.92 0.96 

Protactinium-231 0.78 1.54 2.45 

Radium-226 3.39 0.96 0.23 

Radium-228 1.30 0.28 0.33 

Thorium-228 1.46 0.69 0.17 

Thorium-230 2.65 1.01 0.32 

Thorium-232 1.02 0.55 0.17 

Uranium-235 1.03 0.96 1.18 

Uranium-238 13.77 2.70 1.47 

SLD115435 04/07/09 3.5 4.0 Actinium-227 -0.09 0.16 0.27 0.16 

Americium-241 0.01 0.04 0.06 

Cesium-137 0.14 0.03 0.03 

Potassium-40 11.08 0.87 0.23 

Protactinium-231 0.13 0.47 0.80 

Radium-226 2.68 0.65 0.07 

Radium-228 0.80 0.08 0.09 

Thorium-228 0.75 0.45 0.33 

Thorium-230 3.05 1.04 0.28 

Thorium-232 1.00 0.52 0.15 

Uranium-235 0.32 0.32 0.40 

Uranium-238 5.79 0.92 0.58 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115433 SLD115436  04/07/09 5 5.5 Actinium-227 -0.09 0.17 0.25 0.01 

Americium-241 -0.01 0.04 0.06 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 18.73 1.22 0.16 

Protactinium-231 0.33 0.47 0.75 

Radium-226 1.03 0.29 0.07 

Radium-228 0.95 0.08 0.10 

Thorium-228 1.24 0.55 0.13 

Thorium-230 1.57 0.63 0.24 

Thorium-232 0.66 0.38 0.24 

Uranium-235 -0.14 0.19 0.32 

Uranium-238 	_ 1.72 0.69 0.55 

SLD115437 SLD115437 04/07109 0 0.5 Actinium-227 0.06 0.15 0.25 0.02 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.11 0.04 0.02 

Potassium-40 20.41 1.25 0.18 

Protactinium-231 0.00 0.44 0.66 

Radium-226 1.22 0.32 0.06 

Radium-228 0.58 0.07 0.09 

Thorium-228 0.40 0.30 0.14 

Thorium-230 2.05 0.77 0.30 

Thorium-232 0.44 0.32 0.25 

Uranium-235 0.11 0.18 0.32 

Uranium-238 1.08 0.71 0.48 

5LD115438 04/07/09 1 1.5 Actinium-227 0.01 0.13 0.21 0.00 

Americium-241 -0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.42 0.77 0.16 

Protactinium-231 0.07 0.38 0.58 

Radium-226 1.28 0.33 0.05 

Radium-228 0.49 0.06 0.06 
, 

Thorium-228 0.85 0.52 0.43 

Thorium-230 1.40 0.68 0.32 

Thorium-232 0.77 0.48 0.17 

Uranium-235 0.07 0.16 0.28 , 
Uranium-238 1.03 0.63 0.44 

SLD115439 04/07/09 2.5 3.0 Actinium-227 0.01 0.16 0.27 0.10 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 8.97 0.76 0.21 

Protactinium-231 0.24 0.53 0.81 

Radium-226 2.60 0.64 0.07 

Radium-228 0.79 0.08 0.09 

Thorium-228 1.05 0.57 0.18 

Thorium-230 3.08 1.12 0.18 

Thorlum-232 0.85 0.51 0.18 

Uranium-235 0.05 0.21 0.37 

Uranium-238 2.81 0.64 0.57 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

5LD115437 SLD115440 04/07/09 4 4.5 Actinium-227 -0.10 0.11 0.17 0.00 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 11.22 0.77 0.13 

Protactinium-231 0.15 0.35 0.54 

Radium-226 1.19 0.30 0.05 

Radium-228 0.35 0.05 0.07 

Thorium-228 0.53 0.35 0.14 

Thorium-230 1.38 0.61 0.14 

Thorium-232 0.27 0.24 0.14 

Uranium-235 0.00 0.14 0.24 

Uranium-238 0.56 0.48 0.39 

SLD115441 SLD115441 04/07/09 0 0.5 Actinium-227 -0.04 0.17 0.26 0.23 
Americium-241 0.04 0.07 0.11 

Cesium-137 0.16 0.03 0.02 

Potassium-40 8.75 0.86 0.22 

Protactinium-231 0.54 0.42 0.77 

Radium-226 2.13 0.54 0.07 

Radium-228 0.54 0.07 0.08 

Thorium-228 0.93 0.50 0.36 

Thorium-230 3.00 1.01 0.27 

Thorium-232 0.38 0.29 0.15 

Uranium-235 0.06 0.22 0.35 

Uranium-238 2.12 0.94 0.91 

SLD115442 04/07/09 1 1.5 Actinium-227 0.05 0.18 0.29 0.07 
Americium-241 0.00 0.07 0.11 

Cesium-137 0.25 0.04 0.02 

Potassium-40 8.48 0.91 0.23 

Protactinium-231 0.05 0.52 0.81 

Radium-226 1.66 0.44 0.08 

Radium-228 0.55 0.08 0.07 

Thorium-228 1.48 0.66 0.15 

Thorium-230 2.62 0.95 0.15 

Thorium-232 1.14 0.56 0.15 

Uranium-235 0.17 0.22 0.37 

Uranium-238 2.29 1.11 0.98 

SLD115443 04/07/09 2 2.5 Actinium-227 -0.16 0.34 0.52 0.13 
Americium-241 -0.01 0.08 0.13 

Cesium-137 0.06 0.05 0.07 

Potassium-40 9.05 1.35 0.40 

Protactinium-231 -0.49 0.97 1.30 

Radium-226 2.81 0.76 0.15 

Radium-228 0.74 0.17 0.16 

Thorium-228 0.84 0.47 0.37 

Thorium-230 2.90 1.00 0.28 	_ 

Thorium-232 0.55 0.37 0.15 

Uranium-235 0.06 0.43 0.71 

Uranium-238 4.82 1.41 1.24 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115441 SLD115444 04/07/09 4 4.5 Actinium-227 0.00 0.07 0.11 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 7.24 0.48 0.07 

Protactinium-231 0.14 0.19 0.30 

Radium-226 0.65 0.17 0.03 

Radium-228 0.21 0.03 0.04 

Thorium-228 0.73 0.44 0.29 

Thorium-230 1.25 0.60 0.29 

Thorium-232 0.21 0.23 0.29 

Uranium-235 0.09 0.10 0.16 

Uranium-238 0.53 0.29 0.28 

SLD115445 5LD115445 04/07/09 0 0.5 Actinium-227 0.08 0.10 0.17 0.47 

Americium-241 -0.03 0.02 0.04 

Cesium-137 0.10 0.02 0.01 

Potassium-40 9.68 0.58 0.12 

Protactinium-231 0.04 0.29 0.43 

Radium-226 1.79 0.43 0.04 

Radium-228 0.53 0.05 0.05 

Thorium-228 0.72 0.46 0.37 

Thnriiim-2311 4.23 1.37 0.31 

Thorium-232 0.87 0.50 0.17 

Uranium-235 0.13 0.13 0.23 

Uranium-238 1.90 0.46 0.39 

SLD115446 04/07/09 1 1.5 Actinium-227 0.22 0.34 0.59 0.05 

Americium-241 -0.03 0.08 0.13 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 14.50 1.64 0.46 

Protactinium-231 0.04 0.91 1.34 

Radium-226 2.54 0.69 0.14 

Radium-228 0.82 0.15 0.20 

Thorium-228 1.10 0.53 0.27 

Thorium-230 2.24 0.83 0.36 

Thorium-232 0.78 0.44 0.27 

Uranium-235 -0.16 0.44 0.70 

Uranium-238 2.80 1.52 1.29 

SLD115447 04/07/09 2 2.5 Actinium-227 -0.01 0.10 0.16 0.12 

Americium-241 0.00 0.02 0.04 

Cesium-137 0.11 0.02 0.01 

Potassium-40 6.75 0.49 0.10 

Protactinium-231 0.03 0.30 0.44 

Radium-226 1.37 0.33 0.04 

Radium-228 0.34 0.04 0.04 

Thorium-228 0.65 0.38 0.24 

Thorium-230 3.66 1.10 0.13 

Thorium-232 0.46 0.31 0.24 

Uranium-235 0.13 0.12 0.21 

Uranium-238 1s:70 0.50 • 0.33 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD115445 SLD115448 04/07/09 4 4.5 Actinium-227 0.04 0.08 0.14 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.01 0.01 0.01 

Potassium-40 7.74 0.53 0.11 

Protactinium-231 -0.04 0.22 0.34 

Radium-226 0.83 0.21 0.04 

Radium-228 0.23 0.03 0.05 

Thorium-228 0.25 0.23 0.27 

Thorium-230 0.75 0.40 0.23 

Thorium-232 0.36 0.26 0.12 

Uranium-235 0.09 0.11 0.19 

Uranium-238 0.71 0.35 0.30 

SLD115449 SLD115449 04/07/09 0 0.5 Actinium-227 0.07 0.11 0,17 0.72 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.16 0.02 0.01 

Potassium-40 11.66 0.67 0.11 

Protactinium-231 -0.03 0.30 0.43 

Radium-226 1.66 0.40 0.04 

Radium-228 0.50 0.05 0.05 

Thorium-228 0.92 0.49 0.28 

Thorium-230 5.46 1.58 0.28 

Thorium-232 0.48 0.35 0.28 

Uranium-235 0.13 0.14 0.24 

Uranium-238 2.20 0.53 0.36 

SLD115450 04/07/09 1.5 2.0 Actinium-227 -0.16 0.37 0.56 0.15 

Americium-241 -0.04 0.10 0.15 

Cesium-137 0.03 0.04 0.06 

Potassium-40 9.03 1.39 0.50 

Protactinium-231 -0.35 1.14 1.59 

Radium-226 4.16 1.08 0.16 

Radium-228 0.73 0.18 0.18 

Thorium-228 1.04 0.52 0.15 

Thorium-230 2.61 0.93 0.33 

Thorium-232 0.70 0.42 0.28 

Uranium-235 0.04 0.49 0.80 

Uranium-238 4.56 1.41 1.43 

SLD115451 04/07/09 2.5 3.0 Actinium-227 -0.03 0.07 0.11 0.00 
Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 4.52 0.35 0.05 

Protactinium-231 0.22 0.30 0.34 

Radium-226 0.72 0.18 0.03 

Radium-228 0.26 0.03 0.03 

Thorium-228 0.19 0.21 0.30 

Thorium-230 0.85 0.43 0.23 

Thorium-232 0.18 0.18 0.12 

Uranium-235 -0.10 0.09 0.14 

Uranium-238 0.77 0.26 0.27 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115449 5LD115452 04/07/09 4.5 5.0 Actinium-227 0.05 0.08 0.13 0.00 

Americium-241 0.02 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 16.68 0.82 0.08 

Protactinium-231 -0.01 0.23 0.33 

Radium-226 0.39 0.11 0.03 

Radium-228 0.31 0.04 0.04 

Thorium-228 0.95 0.44 0.12 

Thorium-230 0.74 0.38 0.12 

Thorium-232 0.69 0.37 0.12 

Uranium-235 0.03 0.10 0.17 

Uranium-238 0.42 0.27 0.27 

SLD115453 SLD115453 04/07/09 0 0.5 Actinium-227 0.62 0.45 0.63 1.02 

Americium-241 -0.09 0.09 0.13 

Cesium-137 0.35 0.09 0.07 

Potassium-40 13.22 1.55 0.53 

Protactinium-231 -0.35 0.98 1.48 

Radium-226 3.54 0.94 0.16 

Radium-228 0.65 0.17 0.22 

Thorium-228 0.86 0.45 0.14 

Thorium-230 6.78 1.79 0.26 

Thorium-232 0.71 0.40 0.14 

Uranium-235 0.37 0.47 0.81 

Uranium-238 4.16 1.85 1.32 

SLD115454 04/07/09 1.1 1.6 Actinium-227 0.08 0.34 0.56 0.17 

Americium-241 0.01 0.08 0.13 

Cesium-137 0.06 0.07 0.05 

Potassium-40 14.13 1.52 0.37 

Protactinium-231 0.03 0.96 1.40 

Radium-226 3.32 0.88 0.11 

Radium-228 0.98 0.16 0.19 

Thorium-228 0.99 0.54 0.17 

Thorium-230 3.86 1.29 0.17 

Thorium-232 1.18 0.60 0.17 

Uranium-235 -0.31 0.44 0.68 

Uranium-238 3.18 1.47 1.14 

SLD115455 04/07/09 2 2.5 Actinium-227 0.14 0.33 0.58 0.54 

Americium-241 0.02 0.08 0.12 

Cesium-137 0.19 0.08 0.06 

Potassium-40 9.00 1.36 0.67 

Protactinium-231 0.02 1.17 1.75 

Radium-226 3.07 0.84 0.17 

Radium-228 0.63 0.16 0.19 

Thorium-228 1.37 0.64 0.29 

Thorium-230 9.40 2.46 0.39 

Thorium-232 1.20 0.59 0.29 

Uranium-235 0.72 0.75 0.84 

Uranium-238 _ 	3.19 1.90 1.09 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115453 SLD115456 04/07/09 5 5.5 Actinium-227 -0.02 0.14 0.21 0.04 
Americium-241 -0.05 0.05 0.07 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.15 1.17 0.10 

Protactinium-231 -0.19 0.32 0.52 

Radium-226 0.39 0.14 0.06 

Radium-228 0.27 0.06 0.08 

Thorium-228 1.07 0.52 0.36 

Thorium-230 2.59 0.88 0.13 

Thorium-232 0.39 0.29 0.13 

Uranium-235 -0.18 0.16 0.23 

Uranium-238 0.06 _ 0.44 0.77 

SLD115457 SLD115457 04/07/09 0 0.5 Actinium-227 -0.13 0.17 0.23 0.00 
Americium-241 0.02 0.06 0.09 

Cesium-137 0.06 0.02 0.02 

Potassium-40 13.42 1.00 0.18 

Protactinium-231 0.21 0.35 0.57 

Radium-226 1.68 0.43 0.06 

Radium-228 0.57 0.07 0.07 

Thorium-228 0.72 0.39 0.23 

Thorium-230 1.00 0.47 0.23 

Thorium-232 0.63 0.36 0.23 

Uranium-235 0.10 0.18 0.30 

Uranium-238 1.14 0.80 0.78 

SLD115458 04/07/09 1.5 2.0 Actinium-227 -0.53 0.49 0.67 0.32 
Americium-241 0.09 0.20 0.33 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 13.85 2.28 0.80 

Protactinium-231 -0.34 1.31 1.95 

Radium-226 3.57 1.00 0.20 

Radium-228 1.30 0.23 0.29 

Thorium-228 0.59 0.37 0.25 

Thorium-230 4.38 1.28 0.34 

Thorium-232 0.59 0.37 0.25 

Uranium-235 0.01 0.59 0.95 

Uranium-238 8.08 3.82 2.57 

SLD115459 04/07/09 2 2.5 Actinium-227 0.02 0.19 0.30 0.14 
Americium-241 -0.03 0.08 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.18 0.99 0.23 

Protactinium-231 -0.10 0.50 0.76 

Radium-226 2.37 0.60 0.08 

Radium-228 0.64 0.08 0.10 

Thorium-228 0.62 0.39 0.26 

Thorium-230 3.74 1.17 0.14 

Thorlum-232 0.41 0.31 0.26 

Uranium-235 0.13 0.23 0.38 

Uranium-238 2.55 1.20 1.02 
• 
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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 5  
Ratios 
Value 

5LD115457 SLD115460 04/07/09 5.5 6.0 Actinium-227 0.24 0.20 0.27 0.00 

Americium-241 0.11 0.10 0.09 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.88 1.09 0.27 

Protactinium-231 -0.15 0.43 0.72 

Radium-226 1.44 0.39 0.07 

Radium-228 0.45 0.07 0.09 

Thorium-228 0.48 0.33 0.30 

Thorium-230 0.44 0.32 0.25 

Thorium-232 0.40 0.30 0.14 

Uranium-235 0.02 0.20 0.32 

Uranium-238 0.55 0.59 0.99 

SLD115461 SLD115461 04/08/09 0 0.5 Actinium-227 0.16 0.07 0.19 0.16 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.04 0.02 0.02 

Potassium-40 9.65 0.67 0.18 

Protactinium-231 0.44 0.35 0.59 

Radium-226 2.52 0.60 0.05 

Radium-228 0.68 0.06 0.07 

Thorium-228 0.47 0.33 0.30 

Thorium-230 2.73 0.92 0.25 

Thorium-232 0.70 0.40 0.14 

Uranium-235 0.10 0.17 0.28 

Uranium-238 1.74 0.51 0.40 

SLD115462 04/08/09 1.5 2.0 Actinium-227 -0.02 0.18 0.28 0.15 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 12.01 0.96 0.26 

Protactinium-231 -0.30 0.51 0.75 

Radium-226 2.21 0.55 0.07 

Radium-228 0.91 0.08 0.10 

Thorium-228 1.38 0.69 0.19 

Thorium-230 2.63 1.04 0.19 

Thorium-232 1.31 0.67 0.19 

Uranium-235 0.34 0.23 0.40 

Uranium-238 5.90 0.95 0.55 

5LD115463 04/08/09 2.8 3.3 Actinium-227 0.02 0.14 0.22 0.13 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 8.65 0.67 0.19 

Protactinium-231 0.17 0.36 0.58 

Radium-226 2.59 0.61 0.06 

Radium-228 0.72 0.06 0.07 

Thorium-228 1.19 0.65 0.47 

Thorium-230 3.46 1.25 0.19 

Thorium-232 0.97 0.56 0.19 

Uranium-235 0.13 0.18 0.29 

Uranium-238 _ 	2.88 0.58 0.41 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115461 5LD115464 04/08/09 4 4.5 Actinium-227 0.17 0.45 0.73 0.13 

Americium-241 0.06 0.09 0.16 

Cesium-137 -0.06 0.05 0.07 

Potassium-40 11.02 1.58 0.45 

Protactinium-231 -0.47 1.32 2.21 

Radium-226 3.39 0.92 0.19 

Radium-228 1.16 0.35 0.56 

Thorium-228 1.35 0.65 0.31 

Thorium-230 2.65 0.99 0.31 

Thorium-232 0.85 0.50 0.31 

Uranium-235 0.36 0.56 0.94 

Uranium-238 4.89 1.76 1.31 

SLD115465 SLD115465 04/08/09 0 0.5 Actinium-227 -0.05 0.11 0.17 0.59 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.11 0.02 0.02 

Potassium-40 7.71 0.56 0.14 

Protactinium-231 -0.03 0.30 0.45 

Radium-226 1.78 0.43 0.04 

Radium-228 0.57 0.05 0.05 

Thorium-228 1.07 0.54 0.33 

Thorium-230 4.85 1.43 0.15 

Thorium-232 0.94 0.49 0.15 

Uranium-235 0.06 0.13 0.22 

Uranium-238 1.68 0.41 0.32 

SLD115466 04/08/09 1.5 2.0 Actinium-227 -0.09 0.15 0.23 0.04 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 12.16 0.82 0.20 

Protactinium-231 -0.21 0.40 0.59 

Radium-226 2.54 0.61 0.06 

Radium-228 0.89 0.07 0.08 

Thorium-228 1.63 0.69 0.28 

Thorium-230 1.99 0.79 0.37 

Thorium-232 1.14 0.56 0.28 

Uranium-235 0.35 0.23 0.29 

Uranium-238 2.96 0.61 0.48 

SLD115467 04/08/09 3.2 3.7 Actinium-227 -0.65 0.47 0.62 0.00 

Americium-241 -0.02 0.08 0.13 

Cesium-137 -0.02 0.05 0.07 

Potassium-40 7.98 1.37 0.58 

Protactinium-231 -0.15 1.27 1.93 

Radium-226 2.08 0.63 0.20 

Radium-228 0.78 0.19 0.24 

Thorium-228 1.02 0.51 0.26 

Thorium-230 0.97 97 0.49 0.26 

Thorium-232 0.66 0.40 0.26 

Uranium-235 0.26 0.52 0.87 

Uranium-238 1.68 1.78 1.35 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115465 SLD115468 04/08/09 5.5 6.0 Actinium-227 -0.24 0.46 0.68 0.02 

Americium-241 -0.10 0.08 0.11 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 11.40 1.59 0.53 

Protactinium-231 -0.40 1.06 1.76 

Radium-226 2.25 0.66 0.18 

Radium-228 0.61 0.20 0.25 

Thorium-228 0.74 0.44 0.15 

Thorium-230 1.96 0.79 0.34 

Thorium-232 0.50 0.36 0.29 

Uranium-235 -0.03 0.46 0.73 

Uranium-238 _ 	2.50 1.87 1.09 

SLD115469 SLD115469 04/08/09 0 0.5 Actinium-227 0.13 0.15 0.24 0.26 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.07 0.02 0.02 

Potassium-40 11.57 0.80 0.21 

Protactinium-231 -0.25 0.40 0.60 

Radium-226 2.70 0.64 0.05 

Radium-228 0.73 0.06 0.07 

Thorium-228 0.75 0.40 0.29 

Thorium•230 3.12 0.95 0 22 

Thorium-232 0.65 0.36 0.12 

Uranium-235 0.07 0.18 0.29 

Uranium-238 2.43 0.54 0.42 

SLD115470 04/08/09 1 1.5 Actinium-227 -0.02 0.17 0.27 0.28 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.04 0.03 0.02 

Potassium-40 10.52 0.80 0.21 

Protactinium-231 -0.02 0.46 0.71 

Radium-226 2.93 0.70 0.07 

Radium-228 0.81 0.07 0.08 

Thorium-228 1.40 0.64 0.16 

Thorium-230 5.24 1.55 0.16 

Thorium-232 1.28 0.61 0.16 

Uranium-235 0.06 0.21 0.35 

Uranium-238 4.05 0.71 0.49 

SLD115471 04/08109 3 3.5 Actinium-227 -0.22 0.53 0.79 0.02 

Americium-241 0.02 0.09 0.15 

Cesium-137 0.04 0.06 0.09 

Potassium-40 8.27 1.84 0.73 

Protactinium-231 0.01 1.35 2.32 

Radium-226 1.67 0.55 0.23 

Radium-228 0.24 0.25 0.47 

Thorium-228 0.48 0.38 0.18 

Thorium-230 0.68 0.46 0.18 

Thorium-232 0.27 0.28 0.18 

Uranium-235 -0.15 0.57 0.90 

Uranium-238 2.65 2.04 1.28 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115469 SLD115472 04/08/09 4 4.5 Actinium-227 -0.02 0.10 0.16 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.57 0.63 0.16 

Protactinium-231 0.15 0.28 0.45 

Radium-226 1.17 0.30 0.04 

Radium-228 0.53 0.05 0.05 

Thorium-228 0.44 0.37 0.20 

Thorium-230 1.31 0.69 0.20 

Thorium-232 0.73 0.49 0.20 

Uranium-235 0.11 0.13 0.22 

Uranium-238 1.00 0.40 0.32 

SLD115473 5LD115473 04/08/09 0 0.5 Actinium-227 -0.01 0.15 0.24 0.23 
Americium-241 -0.03 0.05 0.09 

Cesium-137 0.04 0.03 0.02 

Potassium-40 6.40 0.69 0.15 

Protactinium-231 0.09 0.38 0.61 

Radium-226 1.18 0.32 0.05 

Radium-228 0.31 0.06 0.08 

Thorium-228 0.59 0.36 0.23 

Thorium-230 3.11 0.98 0.13 

Thorium-232 0.45 0.31 0.23 

Uranium-235 0.16 0.19 0.32 

Uranium-238 0.40 0.51 0.91 

SLD115474 04/08/09 1.5 2.0 Actinium-227 -0.09 0.20 0.30 0.09 
Americium-241 -0.05 0.08 0.11 

Cesium-137 0.01 0.02 0.03 

Potassium-40 6.96 0.81 0.25 

Protactinium-231 0.02 0.49 0.75 

Radium-226 3.26 0.81 0.08 

Radium-228 0.55 0.08 0.10 

Thorium-228 0.83 0.44 0.14 

Thorium-230 2.87 0.96 0.31 

Thorium-232 0.72 0.41 0.14 

Uranium-235 0.28 0.27 0.42 

Uranium-238 3.07 1.10 0.98 

SLD115475 04/08/09 2 2.5 Actinium-227 0.21 0.14 0.25 0.17 
Americium-241 0.00 0.05 0.09 

Cesium-137 0.03 0.02 0.02 

Potassium-40 6.25 0.68 0.17 

Protactinium-231 -0.29 0.40 0.65 

Radium-226 1.19 0.32 0.06 

Radium-228 0.38 0.06 0.08 

Thorium-228 0.83 0.44 0.29 

Thorium-230 4.43 1.27 0.13 

Thorium-232 0.45 0.32 0.29 

Uranium-235 0.18 0.17 0.29 

Uranium-238 	_ 0.45 0.51 0.92 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SL0115473 SLD115476 04/08/09 5.5 6.0 Actinium-227 -0.21 0.28 0.39 0.02 

Americium-241 0.02 0.09 0.15 

Cesium-137 0.00 0.03 0.04 

Potassium-40 18.31 1.94 0.45 

Protactinium-231 0.24 0.75 1.32 

Radium-226 0.40 0.18 0.12 

Radium-228 0.39 0.10 0.13 

Thorium-228 0.45 0.37 0.42 

Thorium-230 1.63 0.73 0.42 

Thorium-232 0.31 0.28 0.17 

Uranium-235 0.00 0.31 0.50 

Uranium-238 2.58 1.94 1.28 

SLD115477 SLD115477 04/08/09 0 0.5 Actinium-227 0.06 0.17 0.28 0.01 

Americium-241 0.07 0.06 0.11 

Cesium-137 0.04 0.03 0.02 

Potassium-40 10.29 0.96 0.23 

Protactinium-231 -0.70 0.45 0.69 

Radium-226 2.07 0.53 0.07 

Radium-228 0.50 0.07 0.08 

Thorium-228 0.37 0.29 0.14 

Thorium-230 0.26 0.24 0.14 

Thorium-232 0.53 0.35 0.14 

Uranium-235 0.23 0.21 0.35 

Uranium-238 1.69 1.12 0.87 

SLD115478 04/08/09 1.5 2.0 Actinium-227 -0.04 0.36 0.56 0.10 

Americium-241 0.01 0.15 0.25 

Cesium-137 -0.01 0.05 0.06 

Potassium-40 13.34 1.74 0.56 

Protactinium-231 -0.33 0.94 1.56 

Radium-226 3.20 0.87 0.15 

Radium-228 0.91 0.17 0.25 

Thorium-228 1.53 0.64 0.26 

Thorium-230 3.48 1.11 0.26 

Thorium-232 0.90 0.47 0.31 

Uranium-235 0.00 0.46 0.73 

Uranium-238 1.47 1.44 2.62 

SLD115479 04/08/09 2 2.5 Actinium-227 0.05 0.24 0.38 0.20 

Americium-241 0.05 0.09 0.15 

Cesium-137 0.05 0.03 0.05 

Potassium-40 9.13 1.03 0.32 

Protactinium-231 -0.07 0.63 1.07 

Radium-226 3.16 0.80 0.10 

Radium-228 0.84 0.09 0.13 

Thorium-228 0.80 0.46 0.15 

Thorium-230 3.88 1.24 0.15 

Thorium-232 1.01 0.53 0.29 

Uranium-235 0.25 0.29 0.49 

Uranium-238 4.93 1.54 1.20 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

SLD115477 SLD115480  04/08/09 5.5 6.0 Actinium-227 0.34 0.28 0.49 0.02 
Americium-241 -0.03 0.09 0.16 

Cesium-137 0.02 0.03 0.05 

Potassium-40 9.42 1.35 0.34 

Protactinium-231 0.02 0.72 1.24 

Radium-226 1.20 0.38 0.11 

Radium-228 0.44 0.12 0.14 

Thorium-228 0.51 0.33 0.24 

Thorium-230 2.22 0.79 0.24 

Thorium-232 0.52 0.33 0.13 

Uranium-235 -0.07 0.30 0.48 

Uranium-238 0.53 0.98 1.80 

SLD115481 SLD115481 04/08/09 0 0.5 Actinium-227 0.20 0.11 0.26 1.03 
Americium-241 0.02 0.08 0.13 

Cesium-137 0.36 0.05 0.03 

Potassium-40 7.46 0.86 0.27 

Protactinium-231 0.68 0.78 0.94 

Radium-226 2.69 0.68 0.08 

Radium-228 0.63 0.08 0.09 

Thorium-228 0.74 0.41 0.33 

Thorium-230 6.86 1.78 0.13 

Thorium-232 0.72 0.40 0.13 

Uranium-235 0.25 0.25 0.43 

Uranium-238 3.61 1.32 1.09 

SLD115482 04/08/09 1 1.5 Actinium-227 -0.14 025 0.37 0.14 
Americium-241 0.03 0.10 0.15 

Cesium-137 0.00 0.03 0.04 

Potassium-40 7.91 0.95 0.35 

Protactinium-231 0.08 0.64 1.00 

Radium-226 2.82 0.72 0.10 

Radium-228 0.87 0.11 0.12 

Thorium-228 0.91 0.49 0.27 

Thorium-230 3.15 1.06 0.15 

Thorium-232 1.25 0.58 0.15 

Uranium-235 0.11 0.31 0.51 

Uranium-238 3.96 1.30 1.32 

SLD115483 04/08/09 2 2.5 Actinium-227 0.26 0.21 0.27 0.19 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.14 0.03 0.02 

Potassium-40 7.76 0.68 0.22 

Protactinium-231 0.13 0.47 0.71 

Radium-226 2.11 0.52 0.07 

Radium-228 0.58 0.07 0.08 

Thorium-228 0.95 0.59 0.21 

Thorium-230 	_ 4.59 1.63 0.21 

Thorium-232 0.55 0.44 0.21 

Uranium-235 0.00 0.20 0.34 

Uranium-238 	_ 2.30 0.65 0.48 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

SLD115481 SLD115484 04/08/09 

, 

4 4.5 Actinium-227 -0.10 0.19 0.28 0.00 

Americium-241 0.00 0.07 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 9.78 1.01 0.24 

Protactinium-231 -0.40 0.48 0.67 

Radium-226 1.61 0.44 0.08 

Radium-228 0.57 0.09 0.10 

Thorium-228 0.93 0.49 0.15 

Thorium-230 1.91 0.76 0.15 

Thorium-232 0.54 0.36 0.15 

Uranium-235 0.10 0.23 0.39 

Uranium-238 1.46 0.99 1.02 

SLD115485 SLD115485 04/08/09 0 0.5 Actinium-227 -0.01 0.10 0.16 0.25 

Americium-241 0.00 0.02 0.04 

Cesium-137 0.11 0.02 0.01 

Potassium-40 13.74 0.72 0.12 

Protactinium-231 -0.18 0.30 0.41 

Radium-226 1.37 0.33 0.04 

Radium-228 0.46 0.05 0.05 

Thorium-228 0.71 0.40 0.24 

Thorium-230 3.19 1.01 0.13 

Thorium-232 0.47 0.32 0.24 

Uranium-235 0.08 0.12 0.21 

Uranium-238 0.79 0.42 0.35 

5LD115486 04/08/09 1 1.5 Actinium-227 0.24 0.34 0.57 0.23 

Americium-241 -0.01 0.08 0.12 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 10.24 1.26 0.48 

Protactinium-231 -0.90 1.00 1.43 

Radium-226 3.47 0.91 0.15 

Radium-228 1.09 0.14 0.15 

Thorium-228 1.15 0.57 0.16 

Thorium-230 3.94 1.27 0.34 

Thorium-232 0.86 0.48 0.16 

Uranium-235 0.89 0.88 0.77 

Uranium-238 5.59 1.79 1.12 

SLD115487 04108109 3.5 4.0 Actinium-227 -0.11 0.30 0.47 0.03 

Americium-241 -0.03 0.06 0.09 

Cesium-137 0.00 0.03 0.05 

Potassium-40 8.59 1.21 0.30 

Protactinium-231 0.08 0.84 1.24 

Radium-226 2.41 0.65 0.12 

Radium-228 0.67 0.14 0.15 

Thorium-228 1.08 0.54 0.33 

Thorium-230 1.88 0.75 0.15 

Thorium-232 0.19 0.23 0.33 

Uranium-235 0.07 0.35 0.58 

Uranium-238 2.85 1.41 0.87 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115485 SLD115488 04/08/09 5.2 5.7 Actinium-227 -0.14 0.32 0.50 0.15 

Americium-241 0.09 0.10 0.13 

Cesium-137 0.02 0.03 0.05 

Potassium-40 13.03 1.50 0.41 

Protactinium-231 -0.32 1.09 1.54 

Radium-226 3.64 0.94 0.16 

Radium-228 1.80 0.17 0.12 

Thorium-228 1.39 0.61 0.26 

Thorium-230 2.64 0.92 0.26 

Thorium-232 1.48 0.64 0.31 

Uranium-235 0.60 0.52 0.78 

Uranium-238 3.36 1.55 1.13 

SLD115489 5LD115489 04/08/09 0 0.5 Actinium-227 0.15 0.06 0.18 0.87 
Americium-241 -0.01 0.03 0.04 

Cesium-137 0.15 0.02 0.01 

Potassium-40 9.53 0.62 0.14 

Protactinium-231 0.10 0.32 0.47 

Radium-226 1.84 0.40 0.04 

Radium-228 0.44 0.04 0.04 

Thorium-228 0.57 0.35 0.28 

Thorium-230 6.29 1.62 0.12 

Thorium-232 0.28 0.23 0.12 

Uranium-235 0.02 0.15 0.24 

Uranium-238 0.99 0.55 0.42 

SLD115490 04/08/09 1 1.5 Actinium-227 -0.06 0.11 0.17 0.01 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.22 0.59 0.16 . 

Protactinium-231 0.16 0.31 0.47 

Radium-226 2.19 0.52 0.04 

Radium-228 0.63 0.05 0.05 

Thorium-228 0.82 0.46 0.15 

Thorium-230 1.54 0.66 0.15 

Thorium-232 0.70 0.42 0.28 

Uranium-235 0.11 0.15 0.25 

Uranium-238 2.10 0.43 0.40 

SLD115491 04/08/09 2 2.5 Actinium-227 0.14 0.15 0.15 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 13.30 0.73 0.08 

Protactinium-231 -0.07 0.25 0.35 

Radium-226 0.61 0.16 0.03 

Radium-228 0.32 0.04 0.05 

Thorium-228 0.15 0.17 0.13 

Thorium-230 0.68 0.39 0.25 

Thorium-232 0.10 0.14 0.13 

Uranium-235 0.02 0.11 0.17 

Uranium-238 0.39 0.40 0.31 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD115489 SLD115492 04/08/09 4.5 5.0 Actinium-227 0.03 0.09 0.15 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 18.67 0.92 0.10 

Protactinium-231 0.57 0.71 0.41 

Radium-226 0.46 0.13 0.04 

Radium-228 0.29 0.04 0.04 

Thorium-228 0.24 0.23 0.30 

Thorium-230 0.36 0.26 0.12 

Thorium-232 0.14 0.16 0.12 

Uranium-235 0.01 0.11 0.18 

Uranium-238 0.51 0.40 0.30 

SLD115493 5LD115493 04/13/09 0 0.5 Actinium-227 -0.01 0.11 0.18 0.62 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.26 0.03 0.01 

Potassium-40 7.29 0.57 0.17 

Protactinium-231 0.53 0.35 0.52 

Radium-226 1.77 0.43 0.04 

Radium-228 0.48 0.04 0.06 

Thorium-228 1.44 0.68 0.32 

Thorium-230 4.75 1.50 0.17 

Thorium-232 1.12 0.59 0.32 

Uranium-235 0.28 0.17 0.22 

Uranium-238 4.29 0.59 0.35 

SLD115494 04/13/09 1 1.5 Actinium-227 0.07 0.13 0.20 0.27 

Americium-241 0.03 0.04 0.05 

Cesium-137 0.04 0.02 0.01 

Potassium-40 8.94 0.60 0.17 

Protactinium-231 0.04 0.34 0.51 

Radium-226 2.47 0.58 0.04 

Radium-228 0.54 0.05 0.05 

Thorium-228 0.60 0.40 0.16 

Thorium-230 5.09 1.55 0.36 

Thorium-232 1.26 0.61 0.16 

Uranium-235 0.24 0.24 0.28 

Uranium-238 4.03 0.47 0.44 

SLD115495 04/13/09 2 2.5 Actinium-227 0.20 0.21 0.24 0.14 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.09 0.02 0.02 

Potassium-40 11.33 0.77 0.19 

Protactinium-231 0.66 0.44 0.64 

Radium-226 2.55 0.62 0.05 

Radium-228 0.67 0.06 0.07 

Thorium-228 0.67 0.39 0.25 

Thorium-230 3.14 1.00 0.13 

Thorium-232 0.61 0.37 0.29 

Uranium-235 0.28 0.29 0.31 

Uranium-238 4.49 0.67 0.42 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115493 SLD115496 04/13/09 5 5.5 Actinium-227 0.02 0.12 0.20 0.00 

Americium-241 -0.02 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 17.36 0.94 0.13 

Protactinium-231 0.17 0.33 0.52 

Radium-226 1.16 0.30 0.05 

Radium-228 0.84 0.06 0.07 

Thorium-228 1.20 0.53 0.31 

Thorium-230 1.43 0.59 0.31 

Thorium-232 0.91 0.44 0.12 

Uranium-235 0.02 0.16 0.26 

Uranium-238 1.15 0.58 0.50 

5LD115497 04/13/09 7 7.5 Actinium-227 0.03 0.13 0.20 0.05 
Americium-241 0.03 0.03 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 18.90 1.04 0.17 

Protactinium-231 -0.15 0.32 0.53 

Radium-226 1.38 0.34 0.05 

Radium-228 0.96 0.06 0.07 

Thorium-228 1.13 0.57 0.16 

Thorium-230 1.85 0.77 0.16 

Thorium-232 1.85 0.77 0.16 

Uranium-235 0.03 0.15 0.25 

Uranium-238 0.91 0.49 0.38 

SLD115498 04/13/09 9 9.5 Actinium-227 0.01 0.12 0.19 0.03 
Americium-241 0.02 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 17.53 0.92 0.11 

Protactinium-231 0.14 0.36 0.55 

Radium-226 1.49 0.37 0.05 

Radium-228 1.03 0.06 0.06 

Thorium-228 1.37 0.61 0.27 

Thorium-230 2.23 0.83 0.27 

Thorium-232 0.83 0.46 0.32 

Uranium-235 0.05 0.16 0.26 

Uranium-238 1.50 0.59 0.47 

SL0115499 04/13/09 10.6 11.1 Actinium-227 -0.07 0.14 0.21 0.00 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.00 1.06 0.17 

Protactinium-231 0.18 0.36 0.58 

Radium-226 1.21 0.31 0.05 

Radium-228 0.87 0.06 0.07 

Thorium-228 1.08 0.51 0.33 

Thorium-230 1.60 0.64 0.13 

Thorlum-232 0.86 0.45 0.24 

Uranium-235 0.11 0.16 0.27 

Uranium-238 1.29 0.49 0.40 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD115493 5LD115500 04/13/09 12.5 13.0 Actinium-227 0.06 0.11 0.17 0.00 

Americium-241 -0.01 0.03 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 17.20 0.88 0.12 

Protactinium-231 0.14 0.33 0.49 

Radium-226 1.24 0.31 0.04 

Radium-228 0.84 0.06 0.06 

Thorium-228 1.24 0.57 0.15 

Thorium-230 1.35 0.60 0.15 

Thorium-232 0.74 0.43 0.27 

Uranium-235 0.21 0.22 0.25 

Uranium-238 1.32 0.54 0.40 

SLD115501 04/13/09 14 14.5 Actinium-227 -0.05 0.10 0.16 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 15.01 0.83 0.13 

Protactinium-231 0.02 0.26 0.41 

Radium-226 1.03 0.26 0.04 

Radium-228 0.73 0.05 0.06 

Thorium-228 0.60 0.38 0.15 

Thorium-230 1.19 0.57 0.28 

Thorium-232 0.66 0.40 0.15 

Uranium-235 0.08 0.12 0.20 

Uranium-238 _ 	1.10 0.48 0.31 

SLD115502 SLD115502 04/13/09 0 0.5 Actinium-227 0.01 0.08 0.14 0.09 

Americium-241 0.02 0.02 0.04 

Cesium-137 0.14 0.02 0.01 

Potassium-40 5.64 0.40 0.09 

Protactinium-231 -0.09 0.25 0.35 

Radium-226 1.25 0.30 0.03 

Radium-228 0.39 0.04 0.03 

Thorium-228 0.73 0.41 0.32 

Thorium-230 2.31 0.80 0.13 

Thorium-232 0.72 0.40 0.13 

Uranium-235 0.22 0.14 0.18 

Uranium-238 2.16 0.41 0.34 

SLD115503 04/13/09 0.5 1.0 Actinium-227 0.42 0.09 0.21 0.58 

Americium-241 -0.01 0.04 0.06 

Cesium-137 0.61 0.04 0.02 

Potassium-40 8.13 0.57 0.16 

Protactinium-231 0.32 0.36 0.59 

Radium-226 3.47 0.80 0.06 

Radium-228 0.64 0.06 0.06 

Thorium-228 0.75 0.45 0.30 

Thorium-230 7.82 2.12 0.16 

Thorium-232 1.00 0.53 0.16 

Uranium-235 0.64 0.23 0.30 

Uranium-238 _ 	10.61 0.92 0.57 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115502 SLD115504 04/13/09 4.5 5.0 Actinium-227 0.03 0.10 0.17 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 6.76 0.52 0.13 

Protactinium-231 0.14 0.26 0.46 

Radium-226 1.08 0.27 0.04 

Radium-228 0.39 0.04 0.06 

Thorium-228 1.12 0.55 0.15 

Thorium-230 1.51 0.66 0.15 

Thorium-232 0.84 0.47 0.15 

Uranium-235 0.07 0.12 0.20 

Uranium-238 1.52 0.42 0.29 

SLD115505 04/14/09 10 10.5 Actinium-227 -0.09 0.14 0.21 0.01 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.02 0.02 

Potassium-40 18.01 1.05 0.20 

Protactinium-231 -0.12 0.40 0.61 

Radium-226 1.55 0.39 0.06 

Radium-228 0.95 0.07 0.08 

Thorium-228 0.82 0.44 0.25 

Thorium-230 1.77 0.68 0.13 

Thorium 232 1.31 0.67 0.26 

Uranium-235 0.19 0.17 0.29 

Uranium-238 1.44 0.56 0.41 

SLD115506 04/14/09 12 12.5 Actinium-227 -0.06 0.11 0.17 0.00 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.37 0.87 0.12 

Protactinium-231 0.02 0.32 0.47 

Radium-226 1.31 0.32 0.04 

Radium-228 0.92 0.06 0.05 

Thorium-228 1.37 0.59 0.33 

Thorium-230 1.47 0.61 0.33 

Thorium-232 1.12 0.51 0.13 

Uranium-235 0.15 0.15 0.25 

Uranium-238 1.31 0.42 0.43 

SLD115507 04/14/09 14 14.5 Actinium-227 -0.02 0.12 0.19 0.01 
Americium-241 0.00 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.93 1.00 0.17 

Protactinium-231 0.13 0.35 0.55 

Radium-226 1.33 0.33 0.05 

Radium-228 0.97 0.06 0.06 

Thorium-228 1.32 0.55 0.12 

Thorium-230 1.51 0.60 0.12 

Tliurium-232 1.23 0.53 0.12 

Uranium-235 0.00 0.15 0.25 

Uranium-238 1.28 0.43 0.37 

• 

• 

• 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of ' 
Ratios 
Value 

SLD115508 SLD115508 04/14/09 0 0.5 Actinium-227 0.03 0.15 0.24 0.63 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.09 0.02 0.02 

Potassium-40 10.00 0.67 0.16 

Protactinium-231 -0.05 0.41 0.60 

Radium-226 2.83 0.67 0.06 

Radium-228 0.77 0.06 0.06 

Thorium-228 1.52 0.66 0.28 

Thorium-230 4.60 1.38 0.28 

Thorium-232 0.80 0.46 0.33 

Uranium-235 0.23 0.20 0.34 

Uranium-238 6.45 0.94 0.53 

SLD115509 04/14/09 0.5 1.0 Actinium-227 -0.08 0.24 0.37 0.27 

Americium-241 0.04 0.04 0.07 

Cesium-137 0.00 0.02 0.03 

Potassium-40 11.74 1.01 0.32 

Protactinium-231 -0.17 0.62 0.94 

Radium-226 5.83 1.36 0.09 

Radium-228 0.96 0.09 0.12 

Thorium-228 0.73 0.43 0.35 

Thorium-230 3.00 0.99 0.14 

Thorium-232 0.71 0.41 0.26 

Uranium-235 0.15 0.28 0.47 

Uranium-238 4.75 0.91 0.68 

SLD115510 04/14/09 2 2.5 Actinium-227 -0.04 0.10 0.14 0.01 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.02 0.01 0.01 

Potassium-40 5.43 0.45 0.12 

Protactinium-231 0.06 0.25 0.37 

Radium-226 1.39 0.34 0.04 

Radium-228 0.41 0.04 0.04 

Thorium-228 0.46 0.34 0.15 

Thorium-230 1.94 0.78 0.15 

Thorium-232 0.51 0.36 0.15 

Uranium-235 0.12 0.13 0.22 

Uranium-238 2.10 0.49 0.34 

SLD115511 04/14/09 4.5 5.0 Actinium-227 0.00 0.12 0.18 0.00 

Americium-241 0.02 0.02 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 15.00 0.88 0.17 

Protactinium-231 -0.09 0.33 0.51 

Radium-226 1.26 0.32 0.05 

Radium-228 0.90 0.06 0.07 

Thorium-228 0.70 0.39 0.13 

Thorium-230 1.17 0.52 0.13 

Thorium-232 0.50 0.32 0.23 

Uranium-235 -0.06 0.15 0.23 

Uranium-238 1.09 0.48 0.35 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115512 SLD115512 04/14/09 0 0.5 Actinium-227 0.03 0.10 0.16 0.02 
Americium-241 -0.01 0.02 0.04 

Cesium-137 0.03 0.02 0.01 

Potassium-40 8.66 0.53 0.09 

Protactinium-231 -0.01 0.27 0.40 

Radium-226 1.38 0.33 0.04 

Radium-228 0.51 0.04 0.05 

Thorium-228 0.85 0.48 0.29 

Thorium-230 1.95 0.78 0.29 

Thorium-232 0.46 0.34 0.16 

Uranium-235 0.02 0.13 0.21 

Uranium-238 2.59 0.49 0.36 

SLD115513 04/14109 0.5 1.0 Actinium-227 0.04 0.12 0.20 0.04 
Americium-241 0.00 0.02 0.04 

Cesium-137 0.03 0.02 0.02 

Potassium-40 7.89 0.58 0.18 

Protactinium-231 0.02 0.28 0.49 

Radium-226 2.09 0.49 0.05 

Radium-228 0.58 0.05 0.06 

Thorium-228 0.85 0.44 0.13 

Thorium-230 1.84 0.71 0.14 

Thorium-232 0.40 0.33 0.25 

Uranium-235 0.27 0.17 0.24 

Uranium-238 3.47 0.57 0.36 

SLD115514 04/14/09 3.5 4.0 Actinium-227 -0.04 0.08 0.12 0.00 
Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 18.26 0.86 0.06 

Protactinium-231 -0.15 0.20 0.30 

Radium-226 0.32 0.10 0.03 

Radium-228 0.28 0.03 0.05 

Thorium-228 0.49 0.33 0.25 

Thorium-230 0.50 0.33 0.14 

Thorium-232 0.40 0.29 0.14 

Uranium-235 -0.09 0.09 0.14 

Uranium-238 0.26 0.19 0.35 

SLD115515 04/14/09 5.3 5.8 Actinium-227 0.07 0.16 0.25 0.00 
Americium-241 0.01 0.03 0.05 

Cesium-137 -0.02 0.02 0.02 

Potassium-40 16.49 1.09 0.22 

Protactinium-231 0.13 0.39 0.68 

Radium-226 1.69 0.42 0.07 

Radium-228 0.89 0.07 0.09 

Thorium-228 1.28 0.60 0.15 

Thorium-230 1.29 0.60 0.15 

Thorlum-232 0.95 0.50 0.15 

Uranium-235 0.03 0.19 0.31 

Uranium-238 	_ 1.40 0.54 0.44 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115516 SLD115516 04114/09 0 0.5 Actinium-227 0.07 0.13 0.22 0.07 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.12 0.02 0.02 

Potassium-40 9.14 0.64 0.18 

Protactinium-231 0.13 0.38 0.57 

Radium-226 2.34 0.56 0.05 

Radium-228 0.63 0.06 0.06 

Thorium-228 0.63 0.38 0.14 

Thorium-230 2.05 0.77 0.14 

Thorium-232 0.47 0.33 0.14 

Uranium-235 0.29 0.26 0.31 

Uranium-238 3.97 0.69 0.48 

SLD115517 04/14/09 0.5 1.0 Actinium-227 -0.07 0.25 0.38 0.01 

Americium-241 0.00 0.11 0.18 

Cesium-137 -0.03 0.03 0.04 

Potassium-40 6.74 1.04 0.34 

Protactinium-231 -0.61 0.65 0.99 

Radium-226 1.49 0.43 0.11 

Radium-228 0.49 0.10 0.13 

Thorium-228 0.96 0.46 0.12 

Thorium-230 1.21 0.53 0.27 

Thorium-232 0.45 0.30 0.23 

Uranium-235 0.28 0.32 0.56 

Uranium-238 2.10 1.71 1.43 

SLD115518 04/14/09 3.5 4.0 Actinium-227 0.09 0.18 0.29 0.01 

Americium-241 -0.03 0.07 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.06 1.16 0.18 

Protactinium-231 -0.30 0.48 0.71 

Radium-226 2.05 0.52 0.07 

Radium-228 0.88 0.09 0.09 

Thorium-228 1.24 0.51 0.28 

Thorium-230 1.92 0.67 0.21 

Thorium-232 1.03 0.45 0.11 

Uranium-235 0.14 0.21 0.35 

Uranium-238 1.70 0.83 1.02 

SLD115519 04/14/09 4 4.5 Actinium-227 0.37 0.32 0.27 0.00 

Americium-241 0.02 0.06 0.10 

Cesium-137 0.00 0.01 0.02 

Potassium-40 13.19 1.09 0.18 

Protactinium-231 0.04 0.42 0.65 

Radium-226 1.25 0.34 0.06 

Radium-228 0.72 0.08 0.08 

Thorium-228 1.38 0.57 0.12 

Thorium-230 1.79 0.67 0.12 

Thorium-232 0.53 0.33 0.12 

Uranium-235 0.52 0.45 0.33 

_ Uranium-238 _ 	1.26 1.00 0.91 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115516 SLD115520 04/14/09 5.5 6.0 Actinium-227 -0.03 0.20 0.29 0.04 
Americium-241 -0.02 0.08 0.13 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 17.97 1.40 0.22 

Protactinium-231 -0.13 0.53 0.79 

Radium-226 1.64 0.44 0.08 

Radium-228 1.04 0.10 0.10 

Thorium-228 1.32 0.63 0.16 

Thorium-230 0.88 0.50 0.30 

Thorium-232 1.68 0.73 0.16 

Uranium-235 0.05 0.23 0.38 

Uranium-238 0.77 0.69 1.22 

5LD115521 SLD115521 04/15/09 0 0.5 Actinium-227 0.14 0.16 0.25 0.00 
Americium-241 0.00 0.06 0.10 

Cesium-137 0.00 0.02 0.02 

Potassium-40 7.23 0.78 0.14 

Protactinium-231 -0.25 0.42 0.61 

Radium-226 1.40 0.37 0.06 

Radium-228 0.41 0.07 0.08 

Thorium-228 0.76 0.46 0.30 

Thorium-230 1.41 0.66 0.30 

I nonum-232 0.44 0.35 0.36 

Uranium-235 0.10 0.19 0.31 

Uranium-238 1.67 0.93 0.85 

SLD115522 04/15/09 1 1.5 Actinium-227 -0.04 0.13 0.21 0.00 
Americium-241 0.05 0.04 0.04 

Cesium-137 0.02 0.01 0.02 

Potassium-40 5.83 0.63 0.19 

Protactinium-231 -0.04 0.39 0.58 

Radium-226 1.34 0.35 0.06 

Radium-228 0.31 0.06 0.07 

Thorium-228 0.66 0.38 0.27 

Thorium-230 2.01 0.72 0.12 

Thorium-232 0.41 0.29 0.12 

Uranium-235 -0.03 0.16 0.27 

Uranium-238 1.21 0.45 0.39 

SLD115523 04/15/09 2 2.5 Actinium-227 -0.02 0.18 0.28 0.05 
Americium-241 0.01 0.07 0.11 

Cesium-137 0.01 0.02 0.03 

Potassium-40 9.95 0.95 0.22 

Protactinium-231 0.06 0.44 0.69 

Radium-226 1.57 0.42 0.07 

Radium-228 0.57 0.08 0.09 

Thorium-228 0.71 0.39 0.13 

Thorium-230 2.31 0.80 0.13 

Thorium-232 0.70 0.39 0.13 

Uranium-235 0.11 0.21 0.35 

Uranium-238 	_ 2.62 1.17 0.90 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115521 SLD115524 04/15/09 5 5.5 Actinium-227 0.00 0.13 0.23 0.02 

Americium-241 0.03 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 9.72 0.80 0.26 

Protactinium-231 -0.08 0.41 0.67 

Radium-226 1.56 0.40 0.06 

Radium-228 0.48 0.07 0.08 

Thorium-228 0.89 0.49 0.15 

Thorium-230 2.02 0.79 0.15 

Thorium-232 0.43 0.33 0.28 

Uranium-235 0.00 0.19 0.32 

Uranium-238 2.15 0.70 0.49 

SLD115525 SLD115525 04/15/09 0 0.5 Actinium-227 -0.01 0.16 0.25 0.01 

Americium-241 0.01 0.07 0.11 

Cesium-137 0.06 0.02 0.02 

Potassium-40 4.45 0.59 0.20 

Protactinium-231 0.88 0.77 0.63 

Radium-226 1.80 0.47 0.07 

Radium-228 0.38 0.07 0.09 

Thorium-228 0.37 0.29 0.14 

Thorium-230 1.83 0.73 0.27 

Thorium-232 0.32 0.27 0.14 

Uranium-235 0.04 0.21 0.35 

Uranium-238 2.08 0.99 0.87 

SLD115526 04/15/09 0.9 1.4 Actinium-227 -0.37 0.43 0.67 0.23 

Americium-241 0.06 0.11 0.17 

Cesium-137 0.12 0.08 0.09 

Potassium-40 9.94 1.78 0.56 

Protactinium-231 0.01 1.21 2.01 

Radium-226 3.51 0.97 0.19 

Radium-228 1.09 0.21 0.28 

Thorium-228 1.33 0.56 0.12 

Thorium-230 3.90 1.14 0.12 

Thorium-232 0.81 0.42 0.23 

Uranium-235 -0.25 0.54 0.90 

Uranium-238 6.14 2.41 1.58 

.SLD115527 04/15/09 2 2.5 Actinium-227 0.06 0.16 0.25 0.01 

Americium-241 0.01 0.06 0.09 

Cesium-137 0.01 0.02 0.03 

Potassium-40 3.13 0.58 0.22 

Protactinium-231 -0.46 0.41 0.64 

Radium-226 1.81 0.47 0.06 

Radium-228 0.31 0.06 0.08 

Thorium-228 0.68 0.39 0.25 

Thorium-230 1.58 0.64 0.13 

Thorium-232 0.44 0.31 0.13 

Uranium-235 0.12 0.20 0.33 

Uranium-238 2.15 1.05 0.78 



Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 68 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD115525 5LD115528 04/15/09 4 4.5 Actinium-227 -0.01 0.10 0.16 0.02 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 15.76 0.86 0.15 

Protactinium-231 0.11 0.29 0.46 

Radium-226 1.22 0.30 0.04 

Radium-228 0.87 0.06 0.06 

Thorium-228 1.71 0.72 0.15 

Thorium-230 1.77 0.74 0.16 

Thorium-232 1.37 0.63 0.15 

Uranium-235 0.05 0.13 0.22 

Uranium-238 1.22 0.44 0.33 

SLD115529 SLD115529  04/15/09 0 0.5 Actinium-227 0.04 0.16 0.27 0.24 

Americium-241 0.04 0.04 0.06 

Cesium.137 0.12 0.03 0.02 

Potassium-40 8.24 0.76 0.24 

Protactinium-231 0.16 0.44 0.67 

Radium-226 1.83 0.47 0.07 

Radium-228 0.62 0.08 0.08 

Thorium-228 1.30 0.59 0.15 

Thorium-230 2.81 0.97 0.15 

Thorium-232 0.38 0.30 0.15 

Uranium-235 0.34 0.36 0.38 

Uranium-238 4.51 0.88 0.59 

SLD115530 04/15/09 0.5 1.0 Actinium-227 -0.08 0.18 0.25 0.30 
Americium-241 0.00 0.04 0.07 

Cesium-137 0.05 0.02 0.02 

Potassium-40 11.04 0.78 0.17 

Protactinium-231 0.04 0.47 0.69 

Radium-226 2.92 0.69 0.07 

Radium-228 0.93 0.07 0.07 

Thorium-228 1.36 0.63 0.29 

Thorium-230 3.66 1.20 0.29 

Thorium-232 1.09 0.55 0.16 

Uranium-235 0.56 0.27 0.35 

Uranium-238 10.46 1.21 0.64 

SLD115531 04/15/09 2.8 3.3 Actinium-227 -0.04 0.11 0.16 0.00 

Americium-241 0.03 0.05 0.08 

Cesium-137 0.01 0.01 0.02 

Potassium-40 3.52 0.55 0.14 

Protactinium-231 -0.04 0.31 0.48 

Radium-226 0.83 0.23 0.05 

Radium-228 0.22 0.05 0.07 

Thorium-228 0.56 0.36 0.26 

Thorium-230 1.25 0.57 0.14 

Thorium-232 0.40 0.31 0.26 

Uranium-235 -0.05 0.13 0.20 

Uranium-238 0.98 0.76 0.62 

• 

• 

• 



• 

Table 6 

BNSF Railroad Vicinity Property (DT-12) 

Pre-Design Investigation Radiological Data Results 

Page 69 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115529 SLD115532 04/15/09 4 4.5 Actinium-227 0.02 0.13 0.22 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 15.05 0.98 0.15 

Protactinium-231 0.10 0.46 0.69 

Radium-226 1.42 0.37 0.06 

Radium-228 0.85 0.07 0.08 

Thorium-228 0.86 0.46 0.15 

Thorium-230 1.63 0.68 0.32 

Thorium-232 0.70 0.41 0.14 

Uranium-235 0.15 0.17 0.31 

Uranium-238 0.80 0.61 0.49 

SLD115533 SLD115533 04/15/09 0 0.5 Actinium-227 0.04 0.20 0.31 0.00 

Americium-241 -0.01 0.06 0.11 

Cesium-137 0.01 0.02 0.03 

Potassium-40 0.90 0.37 0.26 

Protactinium-231 0.08 0.41 0.73 

Radium-226 0.65 0.21 0.07 

Radium-228 0.08 0.08 0.16 

Thorium-228 0.33 0.34 0.23 

Thorium-230 1.50 0.79 0.23 

Thorium-232 -0.02 0.04 0.42 

Uranium-235 -0.01 0.21 0.33 

Uranium-238 0.49 0.64 1.19 

SLD115534 04/15/09 1.5 2.0 Actinium-227 -0.07 0.23 0.37 0.00 

Americium-241 0.00 0.05 0.07 

Cesium-137 0.00 0.03 0.04 

Potassium-40 6.47 1.00 0.42 

Protactinium-231 0.10 0.69 1.16 

Radium-226 1.27 0.38 0.11 

Radium-228 0.43 0.25 0.30 

Thorium-228 0.60 0.35 0.12 

Thorium-230 1.59 0.63 0.28 

Thorium-232 0.41 0.29 0.12 

Uranium-235 0.07 0.29 0.50 

Uranium-238 1.42 0.75 0.71 

SLD115535 04/15/09 2 2.5 Actinium-227 0.09 0.15 0.24 0.00 

Americium-241 -0.02 0.06 0.09 

Cesium-137 0.00 0.02 0.03 

Potassium-40 13.42 1.21 0.22 

Protactinium-231 -0.42 0.44 0.60 

Radium-226 0.80 0.24 0.07 

Radium-228 0.41 0.07 0.07 

Thorium-228 0.61 0.40 0.29 

Thorium-230 0.97 0.51 0.15 

Thorium-232 0.60 0.40 0.34 

Uranium-235 0.20 0.23 0.32 

Uranium-238 0.83 0.54 0.99 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115533 SLD115536  04/15/09 4 4.5 Actinium-227 0.09 0.24 0.41 0.00 
Americium-241 0.02 0.05 0.08 

Cesium-137 0.00 0.03 0.04 

Potassium-40 18.14 1.55 0.34 

Protactinium-231 -0.95 0.70 1.03 

Radium-226 0.89 0.29 0.10 

Radium-228 0.57 0.12 0.13 

Thorium-228 0.57 0.37 0.34 

Thorium-230 0.97 0.50 0.34 

Thorium-232 0.76 0.42 0.14 

Uranium-235 0.29 0.28 0.51 

Uranium-238 0.67 _ 0.58 1.04 

SLD115537 SLD115537 04/15/09 0 0.5 Actinium-227 -0.06 0.15 0.23 0.05 
Americium-241 0.10 0.10 0.09 

Cesium-137 0.05 0.02 0.02 

Potassium-40 7.77 0.80 0.22 

Protactinium-231 0.29 0.42 0.69 

Radium-226 1.61 0.42 0.06 

Radium-228 0.45 0.07 0.08 

Thorium-228 0.95 0.45 0.12 

Thorium-230 1.53 0.60 0.12 

Thorium-232 0.59 0.34 0.12 

Uranium-235 0.15 0.19 0.32 

Uranium-238 4.04 1.10 0.83 

SLD115538 04/15/09 1.5 2.0 Actinium-227 -0.04 0.13 0.20 0.00 
Americium-241 -0.01 0.05 0.08 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.68 0.67 0.23 

Protactinium-231 0.20 0.37 0.61 

Radium-226 1.42 0.37 0.06 

Radium-228 0.37 0.06 0.07 

Thorium-228 0.64 0.36 0.12 

Thorium-230 1.59 0.62 0.12 

Thorium-232 0.12 0.16 0.23 

Uranium-235 0.12 0.17 0.28 

Uranium-238 1.08 0.94 0.72 

SLD115539 04/15/09 3 3.5 Actinium-227 -0.06 0.13 0.21 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 16.41 1.03 0.18 

Protactinium-231 0.04 0.41 0.62 

Radium-226 1.38 0.36 0.06 

Radium-228 0.94 0.07 0.08 

Thorium-228 1.39 0.59 0.13 

Thorium-230 1.34 0.57 0.13 

Thui ium-232 0.91 0.46 0.13 

Uranium-235 0.16 0.17 0.31 

Uranium-238 1.30 0.55 0.46 

• 

• 

• 
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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 

SLD115537 SLD115540 04/15/09 5.5 6.0 Actinium-227 -0.13 0.32 0.52 0.03 

Americium-241 0.05 0.07 0.11 

Cesium-137 0.00 0.04 0.06 

Potassium-40 17.05 1.86 0.46 

Protactinium-231 -1.41 1.07 1.59 

Radium-226 1.22 0.42 0.15 

Radium-228 0.74 0.17 0.23 

Thorium-228 1.28 0.55 0.31 

Thorium-230 1.50 0.60 0.12 

Thorium-232 1.50 0.60 0.12 

Uranium-235 0.04 0.40 0.69 

Uranium-238 0.63 0.79 	_ 1.40 

5LD115541 5LD115541 04/15/09 0 0.5 Actinium-227 0.04 0.09 0.16 0.00 

Americium-241 -0.01 0.02 0.03 

Cesium-137 0.04 0.01 0.01 

Potassium-40 6.86 0.57 0.14 

Protactinium-231 0.13 0.27 0.41 

Radium-226 0.94 0.24 0.04 

Radium-228 0.24 0.04 0.06 

Thorium-228 0.25 , 0.23 0.14 

Thorium-230 I 	1.77 0.69 0.14 

Thorium-232 0.34 0.28 0.25 

Uranium-235 0.13 0.12 0.21 

Uranium-238 0.59 0.35 0.33 

SLD115542 04/15/09 1.5 2.0 Actinium-227 -0.09 0.11 0.18 0.01 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 7.57 0.68 0.19 

Protactinium-231 -0.07 0.38 0.55 

Radium-226 1.09 0.29 0.05 

Radium-228 0.25 0.05 0.07 

Thorium-228 0.55 0.37 0.28 

Thorium-230 1.46 0.65 0.15 

Thorium-232 0.34 0.28 0.15 

Uranium-235 0.25 0.16 0.29 

Uranium-238 1.96 0.57 0.42 

SLD115543 04/15/09 2.9 3.4 Actinium-227 -0.03 0.12 0.20 0.04 

Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 4.80 0.49 0.15 

Protactinium-231 0.01 0.38 0.57 

Radium-226 1.53 0.38 0.05 

Radium-228 0.41 0.05 0.08 

Thorium-228 0.52 0.41 0.42 

Thorium-230 2.44 0.99 0.19 

Thorium-232 0.35 0.32 0.19 

Uranium-235 0.11 0.16 0.28 

Uranium-238 1.76 0.54 0.44 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115541 SLD115544 04/15109 4.5 5.0 Actinium-227 -0.01 0.10 0.17 0.00 

Americium-241 -0.02 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.42 0.67 0.15 

Protactinium-231 0.24 0.29 0.47 

Radium-226 1.04 0.27 0.05 

Radium-228 0.38 0.05 0.06 

Thorium-228 0.58 0.36 0.13 

Thorium-230 1.02 0.49 0.13 

Thorium-232 0.44 0.30 0.13 

Uranium-235 0.03 0.13 0.22 

Uranium-238 1.08 0.45 0.36 

SLD115545 SLD115545  04/15/09 0 0.5 Actinium-227 -0.07 0.18 0.27 0.78 
Americium-241 -0.02 0.07 0.10 

Cesium-137 0.10 0.03 0.02 

Potassium-40 7.98 0.78 0.19 

Protactinium-231 -0.09 0.47 0.71 

Radium-226 1.91 0.49 0.07 

Radium-228 0.69 0.08 0.08 

Thorium-228 0.69 0.40 0.33 

Thorium-230 5.69 1.54 0.13 

Thorium-232 1.17 0.53 0.13 

Uranium-235 0.11 0.20 0.34 

Uranium-238 2.37 1.09 0.89 

SLD115546 04/15/09 1 1.5 Actinium-227 0.04 0.18 0.31 0.09 

Americium-241 0.01 0.04 0.06 

Cesium-137 0.02 0.02 0.03 

Potassium-40 9.88 0.90 0.25 

Protactinium-231 0.08 0.55 0.83 

Radium-226 3.13 0.77 0.08 

Radium-228 1.13 0.10 0.08 

Thorium-228 1.30 0.61 0.15 

Thorium-230 2.71 0.97 0.29 

Thorium-232 1.36 0.62 0.15 

Uranium-235 0.15 0.23 0.40 

Uranium-238 2.46 0.72 0.61 

SLD115547 04/15/09 2 2.5 Actinium-227 0.01 0.13 0.21 0.00 

Americium-241 0.00 0.05 0.08 

Cesium-137 0.03 0.01 0.02 

Potassium-40 5.40 0.66 0.17 

Protactinium-231 -0.22 0.37 0.60 

Radium-226 0.91 0.26 0.05 

Radium-228 0.33 0.05 0.04 

Thorium-228 0.58 0.37 0.14 

Thorium-230 1.32 , 0.59 0.14 

Thorium-232 0.41 0.31 0.26 

Uranium-235 -0.05 0.17 0.26 

Uranium-238 1.07 1.02 0.67 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115545 5LD115548 04/15109 5.3 5.8 Actinium-227 0.07 0.18 0.31 0.07 

Americium-241 -0.03 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.23 1.12 0.25 

Protactinium-231 0.13 0.50 0.77 

Radium-226 2.40 0.60 0.08 

Radium-228 1.04 0.09 0.10 

Thorium-228 0.87 0.46 0.14 

Thorium-230 2.47 0.87 0.14 

Thorium-232 1.28 0.57 0.14 

Uranium-235 0.13 0.23 0.40 

Uranium-238 2.65 0.61 0.60 

5LD115549 SLD115549 04/15/09 0 0.5 Actinium-227 0.04 0.17 0.26 0.26 

Americium-241 0.02 0.06 0.11 

Cesium-137 0.09 0.02 0.02 

Potassium-40 9.46 0.88 0.25 

Protactinium-231 0.06 0.50 0.77 

Radium-226 1.65 0.43 0.06 

Radium-228 0.55 0.07 0.08 

Thorium-228 0.62 0.37 0.32 

Thorium-230 3.24 1.00 0.13 

Thorium-232 0.52 0.33 0.13 

Uranium-235 0.11 0.20 0.33 

Uranium-238 0.87 0.61 1.08 

SLD115550 04/15/09 1.5 2.0 Actinium-227 0.12 0.50 0.76 0.23 

Americium-241 0.03 0.10 0.15 

Cesium-137 -0.02 0.05 0.07 

Potassium-40 8.92 1.64 0.76 

Protactinium-231 -0.61 1.52 2.18 

Radium-226 4.97 1.31 0.23 

Radium-228 1.34 0.21 0.27 

Thorium-228 1.42 0.67 0.30 

Thorium-230 4.06 1.33 0.30 

Thorium-232 0.93 0.52 0.36 

Uranium-235 0.11 0.59 1.02 

Uranium-238 4.31 2.07 1.40 

SLD115551 04/15/09 2 2.5 Actinium-227 0.19 0.21 0.27 0.08 

Americium-241 0.02 0.07 0.11 

Cesium-137 0.03 0.03 0.03 

Potassium-40 8.51 0.82 0.16 

Protactinium-231 0.11 0.42 0.66 

Radium-226 1.58 0.42 0.07 

Radium-228 0.48 0.07 0.08 

Thorium-228 0.86 0.48 0.16 

Thorium-230 3.10 1.06 0.16 

Thorium-232 0.63 0.40 0.16 

Uranium-235 0.05 0.20 0.33 

Uranium-238 1.52 1.05 0.83 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115549 SLD115552 04/15/09 4 4.5 Actinium-227 0.05 0.14 0.25 0.00 
Americium-241 0.00 0.03 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 8.58 0.79 0.21 

Protactinium-231 0.23 0.40 0.64 

Radium-226 0.93 0.26 0.06 

Radium-228 0.33 0.07 0.08 

Thorium-228 0.13 0.16 0.27 

Thorium-230 0.93 0.43 0.27 

Thorium-232 0.16 0.16 0.11 

Uranium-235 0.11 0.16 0.29 

Uranium-238 0.48 _ 0.32 0.57 

SLD115553 SLD115553  04/16/09 0 0.5 Actinium-227 -0.01 0.10 0.14 0.00 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.95 0.36 0.15 

Protactinium-231 -0.23 0.25 0.40 

Radium-226 0.95 0.25 0.04 

Radium-228 0.06 0.04 0.08 

Thorium-228 0.19 0.19 0.13 

Thorium-230 0.88 0.44 0.13 

Thorium-232 0.03 0.10 0.23 

Uranium-235 0.10 0.12 0.20 

Uranium-238 0.47 0.51 0.50 

SLD115554 04/16/09 1.5 2.0 Actinium-227 -0.10 0.12 0.18 0.00 
Americium-241 0.01 0.04 0.07 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.18 0.41 0.16 

Protactinium-231 -0.23 0.29 0.47 

Radium-226 0.98 0.27 0.04 

Radium-228 0.12 0.04 0.06 

Thorium-228 0.15 0.19 0.27 

Thorium-230 0.75 0.43 0.14 

Thorium-232 0.03 0.11 0.32 

Uranium-235 0.06 0.13 0.22 

Uranium-238 0.70 0.67 0.56 

SLD115555 04/16/09 3 3.5 Actinium-227 -0.08 0.16 0.24 0.00 
Americium-241 0.02 0.06 0.09 

Cesium-137 0.01 0.01 0.02 

Potassium-40 3.51 0.49 0.15 

Protactinium-231 -0.08 0.47 0.71 

Radium-226 1.74 0.45 0.06 

Radium-228 0.40 0.06 0.08 

Thorium-228 0.52 0.32 0.28 

Thorium-230 1.58 0.60 0.28 

Thorium-232 0.68 0.36 0.11 

Uranium-235 0.06 0.19 0.31 

Uranium-238 1.22 1.02 0.80 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD115553 5LD115556 04/16/09 5 5.5 Actinium-227 -0.17 0.34 0.51 0.03 

Americium-241 0.01 0.14 0.23 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 7.26 1.22 0.40 

Protactinium-231 0.95 0.91 1.59 

Radium-226 2.65 0.72 0.13 

Radium-228 0.77 0.15 0.17 

Thorium-228 1.04 0.54 0.16 

Thorium-230 1.74 0.73 0.16 

Thorium-232 1.10 0.56 0.16 

Uranium-235 0.24 0.44 0.74 

Uranium-238 2.92 1.74 1.81 

SLD115557 SLD115557 04/16/09 0 0.5 Actinium-227 -0.05 0.14 0.20 0.00 

Americium-241 -0.03 0.05 0.07 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 6.58 0.70 0.13 

Protactinium-231 0.03 0.34 0.53 

Radium-226 0.98 0.27 0.05 

Radium-228 0.24 0.05 0.07 

Thorium-228 0.33 0.26 0.13 

Thoriurn-230 1.62 0.61 0.13 

Thorium-232 0.33 0.26 0.13 

Uranium-235 0.08 0.16 0.26 

Uranium-238 0.59 0.45 0.82 

5LD115558 04/16/09 1 1.5 Actinium-227 0.06 0.10 0.16 0.00 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.86 0.32 0.16 

Protactinium-231 -0.27 0.25 0.39 

Radium-226 0.96 0.26 0.04 

Radium-228 0.08 0.03 0.05 

Thorium-228 0.10 0.14 0.14 

Thorium-230 0.76 0.42 0.14 

Thorium-232 0.19 0.21 0.25 

Uranium-235 0.07 0.12 0.20 

Uranium-238 0.91 0.45 0.49 

SLD115559 04/16/09 3.5 4.0 Actinium-227 -0.14 0.17 0.25 0.03 

Americium-241 0.08 0.07 0.12 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 13.78 1.10 0.20 

Protactinium-231 0.27 0.44 0.78 

Radium-226 1.80 0.47 0.07 

Radium-228 1.02 0.09 0.09 

Thorium-228 0.87 0.46 0.26 

Thorium-230 1.60 0.66 0.26 

Thorium-232 0.67 0.40 0.14 - 
Uranium-235 -0.21 0.22 0.34 

Uranium-238 2.92 1.15 1.01 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115557 SLD115560  04/16/09 4.8 5.3 Actinium-227 -0.17 0.36 0.53 0.09 

Americium-241 -0.10 0.16 0.24 

Cesium-137 -0.02 0.04 0.05 

Potassium-40 13.88 1.81 0.43 

Protactinium-231 -1.15 1.03 1.59 

Radium-226 2.29 0.64 0.15 

Radium-228 1.02 0.17 0.24 

Thorium-228 0.74 0.42 0.33 

Thorium-230 2.71 0.90 0.13 

Thorium-232 1.21 0.54 0.13 

Uranium-235 -0.07 0.44 0.69 

Uranium-238 _ 	2.77 2.17 2.03 

SLD115561 SLD115561  04/16/09 0 0.5 Actinium-227 -0.11 0.25 0.36 0.00 
Americium-241 -0.06 0.09 0.14 

Cesium-137 0.03 0.03 0.04 

Potassium-40 2.96 0.72 0.27 

Protactinium-231 1.10 1.23 1.17 

Radium-226 1.30 0.39 0.11 

Radium-228 0.19 0.11 0.22 

Thorium-228 0.33 0.26 0.13 

Thorium-230 0 90 _ . 0.45 0.13 

Thorium-232 -0.01 0.02 0.24 

Uranium-235 0.18 0.28 0.48 

Uranium-238 0.85 0.88 1.63 

SLD115562 04/16/09 0.8 1.3 Actinium-227 -0.06 0.13 0.19 0.00 

Americium-241 0.00 0.04 0.07 

Cesium-137 0.01 0.01 0.01 

Potassium-40 2.25 0.45 0.18 - 
Protactinium-231 -0.18 0.30 0.49 

Radium-226 1.09 0.29 0.04 

Radium-228 0.11 0.04 0.07 

Thorium-228 0.23 0.22 0.24 

Thorium-230 0.73 0.40 0.13 

Thorium-232 0.29 0.24 0.13 

Uranium-235 0.04 0.16 0.24 

Uranium-238 0.52 0.40 0.72 

SLD115563 04/16/09 3.5 4.0 Actinium-227 -0.11 0.18 0.27 0.04 

Americium-241 0.03 0.07 0.11 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 9.30 0.89 0.25 

Protactinium-231 -0.07 0.48 0.73 

Radium-226 1.96 0.51 0.07 

Radium-228 0.54 0.07 0.07 

Thorium-228 0.73 0.42 0.14 

Thorium-230 2.29 0.83 0.14 

Thorium-232 0.83 0.45 0.14 

Uranium-235 0.05 0.20 0.32 

Uranium-238 2.39 1.12 0.86 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115561 5LD115564 04116/09 5.5 6.0 Actinium-227 -0.11 0.54 0.84 0.65 

Americium-241 -0.03 0.22 0.34 

Cesium-137 -0.01 0.05 0.06 

Potassium-40 12.09 1.98 0.84 

Protactinium-231 0.41 1.36 2.15 

Radium-226 10.68 2.56 0.19 

Radium-228 0.95 0.20 0.27 

Thorium-228 1.01 0.47 0.12 

Thorium-230 7.00 1.76 0.12 

Thorium-232 1.00 0.47 0.12 

Uranium-235 0.19 0.62 1.02 

Uranium-238 7.60 4.28 2.86 

SLD115565 5LD115565 04/16/09 0 0.5 Actinium-227 0.01 0.09 0.14 0.00 

Americium-241 0.01 0.01 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.08 0.29 0.13 

Protactinium-231 0.14 0.22 0.37 

Radium-226 0.92 0.24 0.03 

Radium-228 0.09 0.03 0.04 

Thorium-228 0.10 0.15 0.14 

Thorium-230 0.89 0.47 0.14 

Thorium-232 0.10 0.15 0.14 

Uranium-235 0.01 0.10 0.17 

Uranium-238 1.10 0.30 0.23 

SLD115566 04/16/09 1.5 2.0 Actinium-227 0.02 0.08 0.13 0.00 

Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.81 0.33 0.16 

Protactinium-231 0.03 0.24 0.38 

Radium-226 0.90 0.23 0.04 

Radium-228 0.13 0.04 0.04 

Thorium-228 0.15 0.18 0.14 

Thorium-230 0.85 0.45 0.14 

Thorium-232 0.25 0.23 0.14 

Uranium-235 0.05 0.10 0.17 

Uranium-238 0.90 0.35 0.22 

5LD115567 04/16/09 3.2 3.7 Actinium-227 -0.03 0.12 0.18 0.01 

Americium-241 0.02 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.86 0.86 0.15 

Protactinium-231 0.09 0.31 0.49 

Radium-226 1.24 0.31 0.05 

Radium-228 0.75 0.05 0.06 

Thorium-228 0.91 0.50 0.29 

Thorium-230 1.71 0.73 0.29 

Thorium-232 1.02 0.53 0.29 

Uranium-235 0.27 0.27 0.24 

Uranium-238 _ 	1.92 0.54 0.35 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115565 5LD115568  04/16/09 5 5.5 Actinium-227 0.00 0.12 0.19 0.01 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 16.71 0.93 0.17 

Protactinium-231 -0.11 0.33 0.49 

Radium-226 1.10 0.28 0.05 

Radium-228 1.03 0.06 0.06 

Thorium-228 1.12 0.50 0.12 

Thorium-230 1.21 0.52 0.12 

Thorium-232 1.02 0.47 0.23 

Uranium-235 0.02 0.15 0.24 

Uranium-238 _ 	1.30 0.50 0.36 

SLD115569 5LD115569 04/16/09 0 0.5 Actinium-227 0.06 0.13 0.21 0.36 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.07 0.03 0.02 

Potassium-40 10.24 0.81 0.19 

Protactinium-231 0.21 0.36 0.59 

Radium-226 1.40 0.36 0.05 

Radium-228 0.37 0.05 0.06 

Thorium-228 0.48 0.32 0.13 

Thorium-230 _ 3.76 1 	1:1 . n 74 

Thorium-232 0.33 0.26 0.13 

Uranium-235 0.15 0.17 0.29 

Uranium-238 1.40 0.49 0.39 

SLD115570 04/16/09 1 1.5 Actinium-227 -0.03 0.14 0.22 0.02 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.39 0.76 0.19 

Protactinium-231 0.23 0.35 0.57 

Radium-226 1.84 0.45 0.05 

Radium-228 0.62 0.06 0.08 

Thorium-228 0.81 0.44 0.26 

Thorium-230 1.69 0.68 0.14 

Thorium-232 0.28 0.26 0.31 

Uranium-235 0.16 0.19 0.31 

Uranium-238 2.56 0.51 0.43 

SLD115571 04/16/09 2 2.5 Actinium-227 -0.04 0.11 0.16 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.02 0.01 0.02 

Potassium-40 7.91 0.58 0.15 

Protactinium-231 0.25 0.27 0.45 

Radium-226 1.09 0.28 0.04 

Radium-228 0.30 0.04 0.06 

Thorium-228 0.34 0.28 0.32 

Thorium-230 1.37 0.58 0.32 

Thorium-232 0.09 0.13 0.13 

Uranium-235 -0.01 0.12 0.20 

Uranium-238 	_ 1.28 0.38 0.30 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115569 5LD115572 04/16/09 5 5.5 Actinium-227 0.05 0.09 0.15 0.00 

Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 16.63 0.95 0.15 

Protactinium-231 -0.06 0.25 0.37 

Radium-226 0.37 0.12 0.04 

Radium-228 0.28 0.04 0.06 

Thorium-228 0.49 0.31 0.12 

Thorium-230 0.62 0.35 0.12 

Thorium-232 0.40 0.28 0.12 

Uranium-235 -0.09 0.10 0.16 

Uranium-238 0.43 0.34 0.25 

SLD115573 SLD115573 04/16/09 0 0.5 Actinium-227 -0.01 0.12 0.19 0.00 

Americium-241 -0.01 0.02 0.03 

Cesium-137 0.02 0.02 0.02 

Potassium-40 5.08 0.52 0.17 

Protactinium-231 -0.31 0.30 0.48 

Radium-226 1.18 0.30 0.05 

Radium-228 0.23 0.04 0.07 

Thorium-228 0.34 0.28 0.26 

Thorium-230 1.72 0.69 0.26 

Thorium-232 0.03 0.11 0.30 

Uranium-235 0.00 0.14 0.22 

Uranium-238 1.06 0.37 0.34 

SLD115574 04/16/09 1.3 1.8 Actinium-227 0.24 0.22 0.34 0.38 

Americium-241 0.02 0.04 0.07 

Cesium-137 0.04 0.03 0.03 

Potassium-40 11.83 0.84 0.31 

Protactinium-231 0.11 0.58 0.90 

Radium-226 5.75 1.33 0.08 

Radium-228 1.31 0.10 0.11 

Thorium-228 1.56 0.75 0.42 

Thorium-230 5.27 1.69 0.19 

Thorium-232 1.73 0.79 0.19 

Uranium-235 0.26 0.27 0.45 

Uranium-238 7.21 0.90 0.64 

SLD115575 04/16/09 2.5 3.0 Actinium-227 0.01 0.14 0.20 0.00 

Americium-241 0.02 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 8.79 0.67 0.19 

Protactinium-231 -0.18 0.37 0.55 

Radium-226 1.90 0.46 0.05 

Radium-228 0.55 0.06 0.06 

Thorium-228 0.56 0.34 0.13 

Thorium-230 1.81 0.68 0.13 

Thorium-232 0.46 0.31 0.13 

Uranium-235 0.08 0.16 0.27 

Uranium-238 1.48 0.49 0.39 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115573 SLD115576  04/16/09 4 4.5 Actinium-227 0.29 0.35 0.47 0.00 

Americium-241 0.03 0.06 0.10 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 13.76 1.44 0.49 

Protactinium-231 -0.28 0.74 1.22 

Radium-226 1.20 0.37 0.12 

Radium-228 0.47 0.14 0.17 

Thorium-228 0.61 0.36 0.13 

Thorium-230 1.54 0.61 0.13 

Thorium-232 0.45 0.31 0.23 

Uranium-235 0.03 0.34 0.54 

Uranium-238 1.21 0.98 0.82 

SLD115577 SLD115577  04/16/09 0 0.5 Actinium-227 -0.01 0.15 , 0.23 	_ 0.16 
Americium-241 0.06 0.05 0.04 

Cesium-137 0.02 0.02 0.03 

Potassium-40 9.72 0.77 0.26 

Protactinium-231 -0.11 0.45 0.68 

Radium-226 2.21 0.54 0.06 

Radium-228 0.64 0.07 0.08 

Thorium-228 0.79 0.44 0.14 

Thorium-230 2.58 0.91 0.27 

TItuilum-232 0.85 0.48 0.14 

Uranium-235 -0.03 0.19 0.31 

Uranium-238 2.81 0.62 0.43 

SLD115578 04/16/09 0.5 1.0 Actinium-227 0.15 0.15 0.25 0.30 

Americium-241 -0.02 0.04 0.05 

Cesium-137 0.06 0.02 0.02 

Potassium-40 12.47 0.81 0.19 

Protactinium-231 -0.09 0.39 0.56 

Radium-226 2.58 0.61 0.06 

Radium-228 0.86 0.07 0.07 

Thorium-228 1.08 0.55 0.33 

Thorium-230 6.03 1.72 0.15 

Thorium-232 0.64 0.41 0.33 

Uranium-235 0.12 0.19 0.31 

Uranium-238 2.63 0.79 0.54 

SLD115579 04/16/09 3 3.5 Actinium-227 -0.06 0.31 0.50 0.10 

Americium-241 0.01 0.08 0.12 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 10.71 1.30 0.38 

Protactinium-231 -0.10 0.94 1.36 

Radium-226 3.67 0.95 0.15 

Radium-228 1.24 0.16 0.11 

Thorium-228 1.43 0.64 0.15 

Thorium-230 2.31 0.87 0.34 
, 

Thorium-232 1.14 0.56 0.15 

Uranium-235 0.46 0.39 0.70 

Uranium-238 2.48 1.69 1.23 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115577 5LD115580 04/16/09 4 4.5 Actinium-227 0.06 0.12 0.20 0.00 

Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 14.72 0.81 0.14 

Protactinium-231 -0.14 0.35 0.49 

Radium-226 1.84 0.44 0.05 

Radium-228 0.89 0.06 0.06 

Thorium-228 1.07 0.52 0.26 

Thorium-230 1.92 0.74 0.14 

Thorium-232 1.13 0.54 0.26 

Uranium-235 0.07 0.16 0.26 

Uranium-238 1.49 0.58 0.45 

SLD115581 SLD115581 04/20/09 0 0.5 Actinium-227 -0.08 0.27 0.43 0.00 

Americium-241 0.01 0.05 0.08 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 5.02 0.97 0.54 

Protactinium-231 -0.50 0.72 1.03 

Radium-226 1.23 0.38 0.12 

Radium-228 0.21 0.21 0.26 

Thorium-228 0.13 0.21 0.36 

Thorium-230 0.92 0.57 0.36 

Thorium-232 0.18 0.26 0.43 

Uranium-235 -0.03 0.37 0.57 

Uranium-238 1.26 1.06 0.80 

SLD115582 04/20/09 1.5 2.0 Actinium-227 0.38 0.28 0.39 0.91 

Americium-241 0.03 0.05 0.07 

Cesium-137 0.37 0.05 0.03 

Potassium-40 7.34 0.75 0.31 

Protactinium-231 0.38 0.59 0.93 

Radium-226 4.64 1.11 0.08 

Radium-228 0.64 0.09 0.09 

Thorium-228 0.88 0.47 0.32 

Thorium-230 14.94 3.53 0.14 

Thorium-232 0.58 0.37 0.14 

Uranium-235 0.02 0.29 0.45 

Uranium-238 3.41 0.71 0.69 

SLD115583 04/20/09 3 3.5 Actinium-227 0.08 0.33 0.56 0.04 

Americium-241 0.05 0.07 0.11 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 5.09 1.30 0.65 

Protactinium-231 -0.41 0.99 1.60 

Radium-226 2.31 0.66 0.14 

Radium-228 0.45 0.15 0.20 

Thorium-228 0.65 0.38 0.14 

Thorium-230 , 2.20 0.79 0.14 

Thorium-232 0.45 0.31 0.14 

Uranium-235 0.18 0.48 0.77 

Uranium-238 2.82 1.37 1.07 
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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 3  
Ratios 
Value 

SLD115581 SLD115584  04/20/09 4.8 5.3 Actinium-227 -0.34 0.38 0.57 0.01 

Americium-241 0.00 0.07 0.11 

Cesium-137 -0.02 0.04 0.05 

Potassium-40 9.98 1.67 0.82 

Protactinium-231 -0.57 0.99 1.57 

Radium-226 2.00 0.62 0.18 

Radium-228 0.71 0.18 0.27 

Thorium-228 1.26 0.58 0.15 

Thorium-230 1.97 0.77 0.15 

Thorium-232 1.24 0.58 0.27 

Uranium-235 0.20 0.50 0.81 

Uranium-238 1.44 1.39 1.07 

SLD115585 SLD115585  04/20/09 0 0.5 Actinium-227 0.14 0.22 0.39 4.39 
Americium-241 0.06 0.05 0.08 

Cesium-137 0.63 0.06 0.03 

Potassium-40 5.28 0.66 0.29 

Protactinium-231 -0.75 0.60 0.96 

Radium-226 6.25 1.48 0.09 

Radium-228 0.50 0.08 0.10 

Thorium-228 0.53 0.34 0.13 

Thorium-230 23.32 5.03 0.24 

TI ILA jut -11-232 0.50 0.35 0.13 

Uranium-235 0.59 0.31 0.46 

Uranium-238 7.24 0.96 0.79 

SLD115586 04/20/09 0.5 1.0 Actinium-227 0.33 0.92 1.57 5.53 

Americium-241 0.12 0.21 0.33 

Cesium-137 0.93 0.22 0.15 

Potassium-40 9.74 3.05 1.35 

Protactinium-23 -0.66 2.32 3.82 

Radium-226 14.62 3.61 0.42 

Radium-228 1.25 0.33 0.52 

Thorium-228 1.42 0.80 0.59 

Thorium-230 72.04 18.31 0.24 

Thorium-232 1.66 0.86 0.24 

Uranium-235 3.25 1.44 1.71 

Uranium-238 42.43 5.35 3.01 

SLD115587 04/20/09 2.8 3.3 Actinium-227 -0.09 0.14 0.22 0.15 

Americium-241 0.03 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.24 0.85 0.21 

Protactinium-231 0.24 0.45 0.70 

Radium-226 2.14 0.54 0.07 

Radium-228 0.61 0.07 0.08 

Thorium-228 1.30 0.63 0.17 

Thorium-230 3.91 1.29 0.17 

"I horium-232 0.91 0.52 0.31 

Uranium-235 0.00 0.21 0.32 

Uranium-238 	_ 2.14 0.70 0.51 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115585 SLD115588 04/20/09 5 5.5 Actinium-227 0.04 0.16 0.25 0.05 

Americium-241 0.03 0.04 0.06 

Cesium-137 0.01 0.01 0.02 

Potassium-40 15.04 1.03 0.19 

Protactinium-231 -0.02 0.45 0.68 

Radium-226 3.06 0.74 0.07 

Radium-228 0.55 0.07 0.08 

Thorium-228 0.83 0.43 0.23 

Thorium-230 1.49 0.60 0.13 

Thorium-232 1.03 0.48 0.13 

Uranium-235 0.06 0.21 0.33 

Uranium-238 2.87 0.69 0.52 

5LD115589 SLD115589 04/20/09 0 0.5 Actinium-227 0.03 0.10 0.17 0.00 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 3.50 0.43 0.15 

Protactinium-231 -0.36 0.28 0.42 

Radium-226 1.10 0.29 0.04 

Radium-228 0.16 0.04 0.04 

Thorium-228 0.00 0.00 0.16 

Thorium-230 	I 1.23 I 	0.59 0.16 

Thorium-232 0.10 0.17 0.29 

Uranium-235 0.03 0.14 0.22 

Uranium-238 0.83 0.39 0.32 

SLD115590 04/20/09 1.3 1.8 Actinium-227 -0.09 0.18 0.27 0.22 

Americium-241 0.04 0.05 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 8.41 0.77 0.21 

Protactinium-231 0.13 0.52 0.79 

Radium-226 3.96 0.95 0.07 

Radium-228 0.90 0.09 0.09 

Thorium-228 1,10 0.56 0.16 

Thorium-230 2.67 0.97 0.16 

Thorium-232 0.93 0.50 0.16 

Uranium-235 0.51 0.26 0.38 

Uranium-238 8.67 0.98 0.64 

SLD115591 04/20/09 3 3.5 Actinium-227 0.07 0.32 0.51 0.47 

Americium-241 -0.01 0.07 0.10 

Cesium-137 0.00 0.03 0.04 

Potassium-40 8.60 1.04 0.39 

Protactinium-231 0.39 0.92 1.40 
- 

Radium-226 3.97 0.98 0.11 

Radium-228 1.04 0.14 0.12 

Thorium-228 0.84 0.41 0.28 

Thorium-230 7.25 1.74 0.11 

Thorium-232 0.96 0.44 0.11 

Uranium-235 0.35 0.40 0.68 

Uranium-238 6.80 1.49 1.01 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115589 SLD115592 04/20/09 5.2 5.7 Actinium-227 0.27 0.36 0.61 1.68 
Americium-241 0.00 0.08 0.13 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 10.47 1.33 0.36 

Protactinium-231 -0.19 1.12 1.61 

Radium-226 5.46 1.33 0.14 

Radium-228 0.98 0.14 0.13 

Thorium-228 1.97 0.81 0.16 

Thorium-230 25.22 6.03 0.16 

Thorium-232 1.79 0.76 0.16 

Uranium-235 0.56 0.44 0.76 

Uranium-238 5.69 1.56 1.15 

SLD115593 SLD115593 04/20/09 0 0.5 Actinium-227 -0.03 0.10 0.16 0.08 
Americium-241 0.00 0.02 0.04 

Cesium-137 0.01 0.01 0.01 

Potassium-40 4.11 0.42 0.12 

Protactinium-231 -0.30 0.28 0.40 

Radium-226 1.39 0.34 0.04 

Radium-228 0.20 0.04 0.04 

Thorium-228 0.42 0.33 0.39 

Thorium-230 2.27 0.84 0.14 

Thorlum-232 0.16 0.19 0.14 

Uranium-235 0.03 0.13 0.21 

Uranium-238 2.19 0.42 0.37 

SLD115594 04/20/09 0.5 1.0 Actinium-227 0.88 0.12 0.31 3.14 
Americium-241 0.00 0.06 0.09 

Cesium-137 0.94 0.06 0.02 

Potassium-40 7.77 0.67 0.26 

Protactinium-231 0.80 0.76 0.94 

Radium-226 9.71 2.18 0.08 

Radium-228 0.83 0.07 0.10 

Thorium-228 0.83 0.07 0.10 

Thorium-230 43.14 10.24 8.63 

Thorium-232 0.83 0.07 0.10 

Uranium-235 0.95 0.34 0.47 

Uranium-238 20.90 1.57 0.86 

SLD115595 04/20/09 2.5 3.0 Actinium-227 0.03 0.30 0.49 0.60 
Americium-241 -0.03 0.08 0.12 

Cesium-137 0.00 0.02 0.04 

Potassium-40 7.71 0.99 0.31 

Protactinium-231 0.47 0.75 1.26 

Radium-226 2.80 0.72 0.10 

Radium-228 0.70 0.12 0.14 

Thorium-228 0.81 0.46 0.32 

Thorium-230 7.25 1.96 0.27 

Thorium-232 0.78 0.44 0.26 

Uranium-235 1.34 0.46 0.55 

Uranium-238 13.65 1.66 1.11 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115593 SLD115596 04/20/09 4.5 5.0 Actinium-227 -0.01 0.14 0.22 0.25 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 11.95 0.65 0.14 

Protactinium-231 0.18 0.38 0.57 

Radium-226 4.80 1.09 0.05 

Radium-228 0.72 0.06 0.06 

Thorium-228 0.69 0.40 0.25 

Thorium-230 5.01 1.43 0.14 

Thorium-232 0.75 0.42 0.14 

Uranium-235 0.13 0.18 0.31 

Uranium-238 3.83 0.64 0.51 

SLD115597 SLD115597 04/20/09 0 0.5 Actinium-227 0.11 0.09 0.12 0.00 

Americium-241 0.00 0.02 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.33 0.25 0.08 

Protactinium-231 -0.06 0.19 0.27 

Radium-226 1.12 0.27 0.03 

Radium-228 0.11 0.03 0.04 

Thorium-228 0.05 0.13 0.31 

Thorium-230 1.18 0.60 0.17 

Thorium-232 0.25 0.25 0.17 

Uranium-235 0.06 0.09 0.16 

Uranium-238 0.97 0.33 0.24 

SLD115598 04/20/09 1.5 2.0 Actinium-227 0.79 0.13 0.27 2.60 

Americium-241 0.01 0.05 0.08 

Cesium-137 0.04 0.02 0.02 

Potassium-40 9.30 0.68 0.21 

Protactinium-231 0.07 0.53 0.78 

Radium-226 5.10 1.17 0.06 

Radium-228 0.93 0.07 0.07 

Thorium-228 0.93 0.07 0.07 

Thorium-230 37.18 7.90 7.18 

Thorium-232 0.93 0.07 0.07 

Uranium-235 0.86 0.32 0.39 

Uranium-238 14.08 1.21 0.74 

SLD115599 04/20/09 3.5 4.0 Actinium-227 0.36 0.27 0.49 0.11 

Americium-241 0.00 0.06 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 6.24 0.94 0.38 

Protactinium-231 -0.23 0.78 1.10 

Radium-226 3.41 0.86 0.11 

Radium-228 0.66 0.11 0.15 

Thorium-228 0.76 0.45 0.36 

Thorium-230 2.31 0.86 0.15 

Thorium-232 0.59 0.38 0.15 

Uranium-235 0.38 0.35 0.61 

Uranium-238 4.90 1.25 0.99 
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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 

SLD115597 SLD115600  04/20/09 5.5 6.0 Actinium-227 0.00 0.09 0.15 0.01 
Americium-241 -0.02 0.02 0.04 

Cesium-137 0.00 0.01 0.01 

Potassium-40 10.55 0.60 0.11 

Protactinium-231 0.15 0.26 0.40 

Radium-226 1.47 0.35 0.04 

Radium-228 0.61 0.04 0.05 

Thorium-228 0.96 0.50 0.27 

Thorium-230 1.78 0.73 0.27 

Thorium-232 0.74 0.43 0.27 

Uranium-235 0.14 0.12 0.21 

Uranium-238 2.13 0.49 0.36 

SLD115601 SLD115601 04/20/09 0 0.5 Actinium-227 0.07 0.06 0.11 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.04 0.21 0.06 

Protactinium-231 0.06 0.19 0.28 

Radium-226 0.97 0.24 0.03 

Radium-228 0.10 0.02 0.03 

Thorium-228 0.09 0.15 0.26 

Thorium-230 1.36 0.60 0.14 

Thorium-232 0.21 0.21 0.14 

Uranium-235 0.05 0.08 0.14 

Uranium-238 0.94 0.31 0.23 

SLD115602 04/20/09 1.5 2.0 Actinium-227 0.28 0.19 0.32 0.81 
Americium-241 0.00 0.06 0.10 

Cesium-137 0.09 0.03 0.02 

Potassium-40 9.95 0.72 0.18 

Protactinium-231 -0.48 0.54 0.74 

Radium-226 5.50 1.26 0.07 

Radium-228 0.89 0.08 0.09 

Thorium-228 1.08 0.55 0.29 

Thorium-230 3.69 1.21 0.29 

Thorium-232 0.79 0.46 0.29 

Uranium-235 1.89 0.36 0.41 

Uranium-238 32.87 1.96 0.86 

SLD115603 04/20/09 2.5 3.0 Actinium-227 -0.07 0.21 0.31 0.14 
Americium-241 -0.07 0.09 0.14 

Cesium-137 0.02 0.02 0.04 

Potassium-40 5.56 0.75 0.25 

Protactinium-231 0.01 0.55 0.85 

Radium-226 2.07 0.54 0.09 

Radium-228 0.64 0.08 0.09 

Thorium-228 0.86 0.51 0.46 

Thorium-230 1.11 0.56 0.16 

Thorium-232 0.70 0.43 0.16 

Uranium-235 0.76 0.49 0.50 

Uranium-238 8.28 1.37 1.16 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD115601 SLD115604 04/20/09 5.5 6.0 Actinium-227 -0.03 0.09 0.14 0.00 

Americium-241 -0.01 0.04 0.05 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.01 0.37 0.10 

Protactinium-231 0.05 0.24 0.37 

Radium-226 0.71 0.19 0.04 

Radium-228 0.12 0.03 0.04 

Thorium-228 0.24 0.29 0.22 

Thorium-230 0.40 0.37 0.22 

Thorium-232 0.24 0.29 0.22 

Uranium-235 0.01 0.11 0.18 

Uranium-238 1.04 0.64 0.46 

5LD115605 SLD115605 04/21109 0 0.5 Actinium-227 0.00 0.07 0.10 0.00 

Americium-241 0.01 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.46 0.22 0.09 

Protactinium-231 0.00 0.19 0.27 

Radium-226 0.89 0.22 0.02 

Radium-228 0.10 0.02 0.03 

Thorium-228 0.36 0.28 0.14 

Thorium-230 1.09 0.52 0.14 

Thorium-232 0.19 0.21 0.26 

Uranium-235 0.02 0.08 0.14 

Uranium-238 1.40 0.31 0.22 

SLD115606 04/21/09 1.5 2.0 Actinium-227 -0.28 0.45 0.68 0.40 

Americium-241 0.01 0.10 0.16 

Cesium-137 0.04 0.04 0.07 

Potassium-40 12.77 1.62 0.61 

Protactinium-231 -0.95 1.22 1.77 

Radium-226 4.14 1.08 0.16 

Radium-228 1.05 0.17 0.21 

Thnriiim-228 1.41 0.67 0.17 

Thorium-230 3.82 1.29 0.32 

Thorium-232 1.28 0.63 0.17 

Uranium-235 0.60 0.54 0.94 

Uranium-238 14.50 2.39 1.42 

SLD115607 04/21/09 2.5 3.0 Actinium-227 -0.03 0.34 0.54 0.16 

Americium-241 0.01 0.08 0.12 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 7.82 1.19 0.39 

Protactinium-231 0.31 0.93 1.52 

Radium-226 3.85 0.98 0.13 

Radium-228 0.96 0.14 0.15 

Thorium-228 0.92 0.49 0.36 

Thorium-230 3.08 1.02 0.14 

Thorium-232 0.64 0.39 0.14 

Uranium-235 0.23 0.43 0.73 

Uranium-238 5.84 1.50 1.05 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 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 

SLD115605 SLD115608  04/21/09 4.5 5.0 Actinium-227 -0.04 0.04 0.06 0.00 
Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.00 0.01 

Potassium-40 0.68 0.13 0.05 

Protactinium-231 -0.04 0.13 0.19 

Radium-226 0.30 0.08 0.02 

Radium-228 0.04 0.01 0.02 

Thorium-228 0.07 0.14 0.19 

Thorium-230 0.68 0.46 0.19 

Thorium-232 -0.02 0.03 0.34 

Uranium-235 0.05 0.05 0.09 

Uranium-238 0.61 0.21 0.15 

SLD115609 SLD115609  04/21/09 0 0.5 Actinium-227 0.87 0.30 0.69 	6.63 

Americium-241 0.02 0.12 0.19 

Cesium-137 0.45 0.09 0.06 

Potassium-40 9.35 1.70 0.76 

Protactinium-231 0.40 1.49 2.25 

Radium-226 5.44 1.37 0.19 

Radium-228 0.87 0.18 0.19 

Thorium-228 0.82 0.40 0.21 

Thorium-230 34.05 6.83 0.11 

0.11-"'"-  Thorium-232 0.75 0.38 

Uranium-235 0.42 0.64 1.09 

Uranium-238 12.07 2.34 1.56 

SLD115610 04/21/09 1 1.5 Actinium-227 0.00 0.06 0.10 	0.00 
Americium-241 0.01 0.02 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.22 0.21 0.09 

Protactinium-231 0.12 0.19 0.33 

Radium-226 0.98 0.24 0.03 

Radium-228 0.07 0.02 0.03 

Thorium-228 0.12 0.17 0.16 

Thorium-230 1.45 0.66 0.16 

Thorium-232 -0.01 0.03 0.29 

Uranium-235 0.01 0.09 0.15 

Uranium-238 0.90 0.31 0.23 

SLD115611 04/21/09 3.3 3.8 Actinium-227 -0.18 0.33 0.49 	0.06 
Americium-241 -0.02 0.08 0.12 

Cesium-137 0.01 0.03 0.06 

Potassium-40 14.18 1.59 0.47 

Protactinium-231 0.82 0.80 1.37 

Radium-226 2.39 0.64 0.11 

Radium-228 0.83 0.14 0.18 

Thorium-228 1.20 0.56 0.14 

Thorium-230 2.19 0.81 0.14 

Thorium-232 0.78 0.43 0.14 

Uranium-235 -0.21 0.43 0.67 

Uranium-238 3.56 1.10 1.18 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD115609 SLD115612 04/21/09 4 4.5 Actinium-227 -0.10 0.29 0.44 0.03 

Americium-241 0.01 0.07 0.11 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 5.56 1.07 0.40 

Protactinium-231 -0.54 0.93 1.22 

Radium-226 2.66 0.72 0.14 

Radium-228 0.64 0.12 0.18 

Thorium-228 0.44 0.32 0.25 

Thorium-230 1.76 0.70 0.25 

Thorium-232 0.39 0.30 0.25 

Uranium-235 0.49 0.42 0.74 

Uranium-238 3.06 1.31 0.93 

SLD115613 5LD115613 04/21/09 0 0.5 Actinium-227 0.00 0.07 0.12 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.69 0.29 0.09 

Protactinium-231 0.18 0.21 0.35 

Radium-226 1.13 0.28 0.03 

Radium-228 0.12 0.03 0.04 

Thorium-228 0.13 0.17 0.24 

Thorium-230 1.27 0.55 0.13 

Thorium-232 0.13 0.17 0.24 

Uranium-235 -0.05 0.11 0.17 

Uranium-238 1.13 0.33 0.26 

SLD115614 04/21/09 1.5 2.0 Actinium-227 -0.36 0.39 0.57 0.43 

Americium-241 0.04 0.10 0.17 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 12.93 1.58 0.31 

Protactinium-231 0.52 1.17 1.80 

Radium-226 3.68 0.96 0.15 

Radium-228 1.42 0.18 0.17 

Thorium-228 1.40 0.60 0.14 

Thorium-230 3.04 0.99 0.30 

Thorium-232 1.40 0.60 0.14 

Uranium-235 0.48 0.52 0.90 

Uranium-238 17.89 2.34 1.43 

SLD115615 04/21/09 2.5 3.0 Actinium-227 -0.04 0.12 0.18 0.05 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.46 0.60 0.13 

Protactinium-231 0.14 0.32 0.49 

Radium-226 2.30 0.54 0.04 

Radium-228 0.49 0.05 0.04 

Thorium-228 0.59 0.39 0.28 

Thorium-230 2.54 0.91 0.15 

Thorium-232 0.96 0.51 0.33 

Uranium-235 0.18 0.16 0.27 

Uranium-238 _ 	2.14 0.55 0.41 
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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 3  
Ratios 
Value 

SLD115613 5LD115616  04/21/09 5.5 6.0 Actinium-227 0.02 0.08 0.13 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 19.47 0.93 0.08 

Protactinium-231 -0.12 0.22 0.33 

Radium-226 0.40 0.11 0.03 

Radium-228 0.32 0.04 0.04 

Thorium-228 0.66 0.45 0.43 

Thorium-230 0.60 0.43 0.43 

Thorium-232 0.26 0.26 0.17 

Uranium-235 0.08 0.10 0.16 

Uranium-238 0.59 0.36 0.26 

SLD115617 SLD115617 04/21/09 0 0.5 Actinium-227 0.04 0.06 0.11 0.00 
Americium-241 0.02 0.02 0.02 

Cesium-137 0.00 0.00 0.01 

Potassium-40 1.47 0.19 0.06 

Protactinium-231 0.03 0.17 0.27 

Radium-226 1.04 0.25 0.03 

Radium-228 0.09 0.02 0.03 

Thorium-228 0.28 0.26 0.15 

Thorium-230 1.07 0.54 0.15 

Thorium-232 0.06 0.11 0.15 

Uranium-235 0.05 0.09 0.15 

Uranium-238 1.12 0.23 0.20 

SLD115618 04/21/09 1.5 2.0 Actinium-227 0.02 0.21 0.33 1.21 

Americium-241 0.04 0.08 0.13 

Cesium-137 0.16 0.03 0.03 

Potassium-40 8.78 0.91 0.27 

Protactinium-231 0.22 0.53 0.84 

Radium-226 3.28 0.81 0.07 

Radium-228 0.62 0.08 0.09 

Thorium-228 0.64 0.40 0.28 

Thorium-230 18.43 4.28 0.15 

Thorium-232 1.12 0.55 0.33 , 

Uranium-235 0.17 0.25 0.42 

Uranium-238 6.87 1.68 1.10 

SLD115619 04/21/09 2.5 3.0 Actinium-227 -0.27 0.51 0.76 _ 0.31 

Americium-241 0.07 0.23 0.37 

Cesium-137 -0.01 0.05 0.07 

Potassium-40 9.36 2.00 0.81 

Protactinium-231 -0.95 1.43 2.02 

Radium-226 4.48 1.19 0.22 

Radium-228 0.93 0.23 0.31 

Thorium-228 1.25 0.63 0.42 

Thorium-230 	_ 2.31 0.91 0.42 

Thorium-232 1.24 0.61 0.17 

Uranium-235 1.24 0.69 0.93 

Uranium-238 10.58 3.81 2.91 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115617 SLD115620 04/21/09 4.5 5.0 Actinium-227 -0.24 0.18 0.24 0.00 

Americium-241 -0.02 0.08 0.12 

Cesium-137 0.01 0.02 0.03 

Potassium-40 15.61 1.29 0.25 

Protactinium-231 -0.01 0.50 0.77 

Radium-226 1.31 0.36 0.07 

Radium-228 0.89 0.09 0.11 

Thorium-228 1.16 0.54 0.14 

Thorium-230 1.26 0.56 0.14 

Thorium-232 0.71 0.40 0.14 

Uranium-235 -0.12 0.23 0.36 

Uranium-238 	_ 1.23 1.16 1.00 

SLD115621 SLD115621 04/21109 0 0.5 Actinium-227 0.01 0.11 0.17 0.00 

Americium-241 0.03 0.04 0.06 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.37 0.34 0.13 

Protactinium-231 -0.13 0.29 0.43 

Radium-226 1.01 0.27 0.04 

Radium-228 0.13 0.04 0.05 

Thorium-228 0.04 0.10 0.24 

Thorium-230 1.05 0.50 0.24 

Thorium-232 0.12 0.17 0.29 

Uranium-235 0.06 0.12 0.20 

Uranium-238 1.17 0.61 0.54 

SLD115622 04/21/09 1.5 2.0 Actinium-227 0.09 0.27 0.43 2.24 

Americium-241 -0.03 0.12 0.19 

Cesium-137 0.28 0.04 0.03 

Potassium-40 9.55 1.12 0.38 

Protactinium-231 0.13 0.73 1.14 

Radium-226 4.95 1.21 0.10 

Radium-228 0.87 0.11 0.12 

Thorium-228 1.51 0.73 0.19 

Thorium-230 30.80 7.45 0.19 

Thorium-232 1.03 0.58 0.19 

Uranium-235 0.70 0.40 0.55 

Uranium-238 17.42 2.47 1.62 

SLD115623 04/21/09 3 3.5 Actinium-227 -0.21 0.50 0.74 0.33 

Americium-241 0.01 0.22 0.34 

Cesium-137 -0.05 0.05 0.06 

Potassium-40 13.44 1.96 0.64 

Protactinium-231 -0.27 1.29 1.93 

Radium-226 4.36 1.18 0.19 

Radium-228 1.47 0.21 0.26 

Thorium-228 2.02 0.80 0.16 , 
Thorium-230 2.14 0.83 0.16 

Thorium-232 1.20 0.59 0.29 

Uranium-235 0.61 0.61 1.06 

Uranium-238 10.84 4.29 2.71 



Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 92 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft l bgs)2  

End 
Depth 
(It bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115621 SLD115624  04/21/09 4.5 5.0 Actinium-227 0.12 0.16 0.26 0.00 
Americium-241 0.00 0.06 0.10 

Cesium-137 0.01 0.01 0.02 

Potassium-40 10.43 0.98 0.24 

Protactinium-231 -0.71 0.43 0.64 

Radium-226 1.51 0.40 0.07 

Radium-228 0.47 0.07 0.09 

Thorium-228 0.52 0.36 0.16 

Thorium-230 1.25 0.60 0.29 

Thorium-232 0.46 0.34 0.16 

Uranium-235 0.18 0.20 0.33 

_ Uranium-238 1.42 1.00 0.90 _ 

SLD115625 SLD115625 04/21/09 0 0.5 Actinium-227 0.29 0.68 1.02 9.47 
Americium-241 0.11 0.30 0.48 

Cesium-137 0.12 0.10 0.10 

Potassium-40 10.88 2.28 0.89 

Protactinium-231 2.91 2.39 3.10 

Radium-226 7.89 1.99 0.26 

Radium-228 1.15 0.27 0.31 

Thorium-228 1.82 0.73 0.36 

Thorium-230 47.46 10.14 0.14 

Thorium-232 0.90 0.47 0.14 

Uranium-235 0.43 0.84 1.39 

Uranium-238 17.96 4.24 3.89 

SLD115626 04/21/09 1.5 2.0 Actinium-227 0.04 0.13 0.21 0.01 
Americium-241 0.02 0.05 0.08 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.94 0.54 0.21 

Protactinium-231 -0.46 0.33 0.49 

Radium-226 1.29 0.35 0.06 

Radium-228 0.10 0.05 0.07 

Thorium-228 0.46 0.34 0.16 

Thorium-230 1.22 0.59 0.16 

Thorium-232 0.22 0.24 0.29 

Uranium-235 0.08 0.16 0.27 

Uranium-238 1.72 0.88 0.70 

SLD115627 04/21/09 2.5 3.0 Actinium-227 0.30 0.48 0.80 0.12 
Americium-241 0.01 0.20 0.31 

Cesium-137 0.02 0.05 0.09 

Potassium-40 14.46 2.12 0.76 

Protactinium-231 0.46 1.37 2.21 

Radium-226 3.07 0.87 0.20 

Radium-228 1.45 0.22 0.30 

Thorium-228 1.45 0.69 0.32 

Thorium-230 1.86 0.80 0.17 

Thorium-232 1.34 0.65 0.17 

Uranium-235 0.38 0.58 0.99 

Uranium-238 4.74 3.25 2.55 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

5LD115625 SLD115628 04/21/09 4.5 5.0 Actinium-227 -0.02 0.16 0.22 0.00 

Americium-241 -0.03 0.06 0.09 

Cesium-137 0.00 0.01 0.03 

Potassium-40 16.27 1.28 0.19 

Protactinium-231 0.19 0.42 0.68 

Radium-226 0.85 0.24 0.07 

Radium-228 0.47 0.07 0.08 

Thorium-228 0.50 0.35 0.15 

Thorium-230 0.89 0.48 0.15 

Thorium-232 0.60 0.39 0.28 

Uranium-235 -0.01 0.18 0.29 

Uranium-238 1.48 0.92 0.76 

5LD115629 SLD115629 04/21/09 0 0.5 Actinium-227 0.19 0.30 0.52 0.00 

Americium-241 -0.09 0.14 0.22 

Cesium-137 0.00 0.03 0.05 

Potassium-40 4.20 1.22 0.65 

Protactinium-231 -0.03 1.19 1.84 

Radium-226 1.65 0.52 0.19 

Radium-228 0.19 0.16 0.32 

Thorium-228 0.35 0.32 0.38 

Thorium-230 1.26 0.63 0.17 

Thorium-232 0.31 0.29 0.17 

Uranium-235 -0.22 0.42 0.62 

Uranium-238 0.81 1.38 2.52 

SLD115630 04/21/09 1.5 2.0 Actinium-227 -0.01 0.18 0.28 0.22 

Americium-241 0.04 0.04 0.07 

Cesium-137 0.00 0.02 0.02 

Potassium-40 11.12 0.87 0.23 

Protactinium-231 0.18 0.45 0.77 

Radium-226 2.79 0.68 0.07 

Radium-228 0.86 0.08 0.09 

Thorium-228 1.35 0.55 0.22 

Thorium-230 3.07 0.94 0.22 

Thorium-232 1.26 0.53 0.22 

Uranium-235 0.51 0.28 0.34 

Uranium-238 8.29 1.05 0.62 

SLD115631 04/21/09 2.5 3.0 Actinium-227 -0.38 0.47 0.73 0.19 

Americium-241 -0.01 0.09 0.14 

Cesium-137 -0.01 0.05 0.08 

Potassium-40 11.11 1.76 0.93 

Protactinium-231 0.27 1.19 2.03 

Radium-226 3.31 0.92 0.19 

Radium-228 1.05 0.21 0.26 

Thorium-228 1.35 0.60 0.14 

Thorium-230 2.34 0.84 0.14 

Thorium-232 0.97 0.49 0.26 

Uranium-235 1.24 1.22 1.04 

Uranium-238 8.86 2.15 1.35 
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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 

SLD115629 SLD115632  04/21/09 4 4.5 Actinium-227 0.01 0.15 0.26 0.10 
Americium-241 -0.01 0.04 0.06 

Cesium-137 0.01 0.02 0.02 

Potassium-40 12.99 0.94 0.26 

Protactinium-231 -0.16 0.48 0.71 

Radium-226 2.20 0.55 0.07 

Radium-228 0.75 0.08 0.09 

Thorium-228 1.51 0.73 0.19 

Thorium-230 2.61 1.03 0.19 

Thorium-232 1.10 0.60 0.19 

Uranium-235 0.11 0.21 0.34 

Uranium-238 4.41 0.77 0.53 

5LD115633 SLD115633  04/22/09 0 0.5 Actinium-227 -0.16 0.32 0.49 0.01 
Americium-241 0.03 0.06 0.10 

Cesium-137 -0.03 0.04 0.05 

Potassium-40 8.77 1.42 0.49 

Protactinium-231 -0.01 0.89 1.46 

Radium-226 1.35 0.42 0.15 - 	-., 
Radium-228 0.54 0.13 0.18 

Thorium-228 0.78 0.44 0.35 

Thorium-230 1.59 0.66 0.14 

Thorium-232 0.62 0.38 0.14 

Uranium-235 -0.02 0.39 0.65 

Uranium-238 1.90 1.14 0.96 

SLD115634 04/22/09 1 1.5 Actinium-227 0.13 0.16 0.24 0.05 
Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.01 0.03 

Potassium-40 11.02 0.81 0.21 

Protactinium-231 -0.08 0.47 0.68 

Radium-226 2.33 0.57 0.06 

Radium-228 0.66 0.07 0.07 

Thorium-228 1.13 0.53 0.25 

Thorium-230 2.33 0.83 0.25 

Thorium-232 0.67 0.40 0.30 

Uranium-235 0.16 0.20 0.34 

Uranium-238 2.76 0.71 0.53 

SLD115635 04/22/09 3.5 4.0 Actinium-227 -0.02 0.13 0.22 0.00 
Americium-241 0.00 0.04 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 13.36 0.90 0.20 

Protactinium-231 0.14 0.41 0.61 

Radium-226 1.48 0.38 0.05 

Radium-228 0.78 0.07 0.08 

Thorium-228 0.63 0.39 0.30 

Thorium-230 1.70 0.68 0.25 

Thorium-232 1.15 0.54 0.25 

Uranium-235 0.01 0.17 0.29 

Uranium-238 1.49 0.59 0.49 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115636 SLD115636 04/22/09 0 0.5 Actinium-227 0.00 0.13 0.21 0.29 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.06 0.03 0.02 

Potassium-40 8.75 0.69 0.15 

Protactinium-231 0.21 0.35 0.54 

Radium-226 1.18 0.31 0.05 

Radium-228 0.54 0.06 0.06 

Thorium-228 0.72 0.44 0.29 

Thorium-230 3.41 1.14 0.15 

Thorium-232 0.68 0.42 0.15 

Uranium-235 0.09 0.16 0.27 

Uranium-238 0.81 0.49 0.44 

5LD115637 04/22/09 1 1.5 Actinium-227 0.02 0.14 0.23 0.21 

Americium-241 0.03 0.03 0.05 

Cesium-137 0.03 0.03 0.02 

Potassium-40 5.34 0.61 0.20 

Protactinium-231 0.34 0.45 0.70 

Radium-226 1.48 0.38 0.06 

Radium-228 0.58 0.06 0.08 

Thorium-228 0.45 0.33 0.32 

Thorium-230 4.90 1.44 0.14 

Thorium-232 0.84 0.46 0.27 

Uranium-235 0.15 0.19 0.33 

Uranium-238 2.11 0.66 0.49 

SLD115638 04/22/09 2.5 3.0 Actinium-227 0.01 0.15 0.24 0.00 

Americium-241 0.05 0.05 0.05 

Cesium-137 0.01 0.01 0.03 

Potassium-40 11.49 0.88 0.21 

Protactinium-231 0.21 0.40 0.67 

Radium-226 1.30 0.34 0.06 

Radium-228 0.72 0.07 0.07 

Thorium-228 0.88 0.45 0.29 

Thorium-230 1.24 0.55 0.13 

Thorium-232 0.72 0.40 0.13 

Uranium-235 -0.04 0.19 0.31 

Uranium-238 0.65 0.59 0.49 

SLD115639 04/22/09 4.8 5.3 Actinium-227 -0.07 0.43 0.69 0.10 

Americium-241 -0.04 0.09 0.13 

Cesium-137 0.01 0.05 0.08 

Potassium-40 15.44 1.98 0.57 

Protactinium-231 -0.53 1.11 1.50 

Radium-2a, 1.80 0.59 0.20 

Radium-228 1.01 0.20 0.19 

Thorium-228 1.00 0.51 0.27 

Thorium-230 3.32 1.08 0.15 

Thorium-232 0.96 0.49 0.14 

Uranium-235 0.08 0.57 0.96 

Uranium-238 _ 	1.05 1.01 1.80 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD115640 SLD115640  04/22/09 0 0.5 Actinium-227 -0.45 0.60 0.93 3.77 

Americium-241 0.03 0.13 0.19 

Cesium-137 0.67 0.14 0.10 

Potassium-40 9.53 1.92 0.84 

Protactinium-231 0.19 1.69 2.50 

Radium-226 4.36 1.17 0.22 

Radium-228 1.18 0.23 0.24 

Thorium-228 0.95 0.46 0.23 

Thorium-230 20.24 4.34 0.23 

Thorium-232 0.67 0.38 0.23 

Uranium-235 0.16 0.65 1.11 

Uranium-238 4.51 2.11 1.76 

5LD115641 04/22/09 0.5 1.0 Actinium-227 0.69 0.49 0.87 2.23 
Americium-241 0.08 0.11 0.16 

Cesiiim-137 0.39 0.11 0.08 

Potassium-40 8.53 1.49 0.79 

Protactinium-231 -1.69 1.55 2.31 

Radium-226 3.26 0.92 0.21 

Radium-228 0.97 0.20 0.25 

Thorium-228 1.26 0.63 0.17 

Thorium-230 34.56 8.09 0.17 

Thorium 232 0.93 n c3 n 37 

Uranium-235 0.39 0.59 1.02 

Uranium-238 4.27 1.68 1.50 

SLD115642 04/22/09 3.5 4.0 Actinium-227 -0.05 0.19 0.30 0.07 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.92 0.96 0.24 

Protactinium-231 -0.24 0.55 0.77 

Radium-226 2.32 0.58 0.08 

Radium-228 0.84 0.08 0.09 

Thorium-228 1.00 0.48 0.28 

Thorium-230 2.70 0.88 0.13 

Thorium-232 1.07 0.49 0.13 

Uranium-235 -0.07 0.24 0.39 

Uranium-238 2.64 0.63 0.59 

SLD115643 04/22/09 5.5 6.0 Actinium-227 0.04 0.15 0.25 0.04 

Americium-241 -0.02 0.04 0.06 

Cesium-137 0.00 0.02 0.02 

Potassium-40 15.80 1.07 0.24 

Protactinium-231 0.29 0.47 0.71 

Radium-226 1.30 0.34 0.07 
- 

Radium-228 0.97 0.08 0.09 

Thorium-228 1.51 0.63 0.26 

Thorium-230 1.32 0.58 0.14 

Thorium-232 1.68 0.67 0.14 

Uranium-235 0.18 0.19 0.34 

Uranium-238 1.27 0.53 0.55 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115644 SLD115644 04/22/09 0 0.5 Actinium-227 0.14 0.19 0.32 1.91 

Americium-241 -0.02 0.04 0.06 

Cesium-137 0.13 0.03 0.03 

Potassium-40 10.19 0.81 0.23 

Protactinium-231 0.37 0.55 0.84 

Radium-226 2.57 0.64 0.07 

Radium-228 0.78 0.08 0.08 

Thorium-228 0.92 0.49 0.28 

Thorium-230 11.22 2.80 0.28 

Thorium-232 1.19 0.57 0.28 

Uranium-235 -0.09 0.22 0.37 

Uranium-238 3.24 0.87 0.58 

5LD115645 04/22/09 0.5 1.0 Actinium-227 0.39 0.10 0.22 1.11 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.38 0.04 0.03 

Potassium-40 8.46 0.72 0.21 

Protactinium-231 -0.17 0.47 0.72 

Radium-226 3.39 0.80 0.06 

Radium-228 0.83 0.07 0.09 

Thorium-228 1.18 0.54 0.25 

Thorium-230 17.30 3.94 0.13 

Thorium-232 1.04 0.50 0.13 

Uranium-235 0.53 0.32 0.35 

Uranium-238 5.50 0.74 0.49 

SLD115646 04/22/09 3.5 4.0 Actinium-227 0.14 0.11 0.18 0.06 

Americium-241 0.01 0.02 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 15.67 0.85 0.15 

Protactinium-231 0.16 0.30 0.48 

Radium-226 1.19 0.30 0.04 

Radium-228 0.84 0.06 0.06 

Thorium-228 1.14 0.52 0.24 

Thorium-230 2.87 0.93 0.24 

Thorium-232 0.80 0.43 0.24 

Uranium-235 0.17 0.18 0.23 

Uranium-238 1.09 0.48 0.33 

SLD115647 04/22/09 5 5.5 Actinium-227 -0.01 0.13 0.20 0.00 

Americium-241 0.03 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.05 1.00 0.17 

Protactinium-231 -0.14 0.37 0.55 

Radium-226 1.33 0.33 0.05 

Radium-228 0.96 0.07 0.07 

Thorium-228 1.02 0.49 0.13 

Thorium-230 1.36 0.58 0.13 

Thorium-232 1.00 0.49 0.24 

Uranium-235 0.05 0.14 0.24 

Uranium-238 0.85 0.47 0.38 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

5LD115648 SLD115648  04/22/09 0 0.5 Actinium-227 0.71 0.12 0.32 8.14 
Americium-241 0.00 0.04 0.07 

Cesium-137 0.37 0.04 0.02 

Potassium-40 9.65 0.76 0.27 

Protactinium-231 0.84 0.54 0.91 

Radium-226 4.31 1.01 0.07 

Radium-228 0.94 0.08 0.10 

Thorium-228 0.94 0.08 0.10 

Thorium-230 42.12 7.97 6.06 

Thorium-232 0.94 0.08 0.10 

Uranium-235 0.39 0.25 0.42 

Uranium-238 6.50 0.88 0.62 

SLD115649 04/22/09 0.5 1.0 Actinium-227 0.02 0.35 0.55 0.28 

Americium-241 -0.05 0.07 0.11 

Cesium-137 0.01 0.03 0.06 

Potassium-40 8.62 1.17 0.47 

Protactinium-231 -0.02 0.87 1.35 

Radium-226 2.98 0.79 0.14 

Radium-228 0.92 0.13 0.17 

Thorium-228 1.02 0.50 0.30 

Thorium-230 4.69 1.34 0.14 

Thorium-232 0.86 0.44 0.14 

Uranium-235 0.14 0.40 0.66 

Uranium-238 6.43 1.65 0.99 

SLD115650 04/22/09 2 2.5 Actinium-227 0.27 0.34 0.49 0.39 
Americium-241 0.02 0.06 0.10 

Cesium-137 0.10 0.05 0.04 

Potassium-40 8.93 1.03 0.41 

Protactinium-231 -0.05 0.77 1.31 

Radium-226 2.36 0.62 0.11 

Radium-228 0.59 0.13 0.17 

Thorium-228 1.25 0.59 0.28 

Thorium-230 7.33 2.01 0.28 

Thorium-232 0.92 0.49 0.28 

Uranium-235 -0.09 0.35 0.56 

Uranium-238 3.12 1.20 0.93 

SLD115651 04/22/09 5.5 6.0 Actinium-227 -0.06 0.13 0.20 0.00 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.46 1.06 0.18 

Protactinium-231 -0.12 0.36 0.54 

Radium-226 1.43 0.36 0.05 

Radium-228 0.95 0.07 0.08 

Thorium-228 1.08 0.47 0.20 

Thorium-230 1.45 0.56 0.11 

Thorium-232 0.76 0.38 0.11 

Uranium-235 0.04 0.16 0.27 

Uranium-238 1.13 0.49 0.40 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115652 SLD115652 04/22/09 0 0.5 Actinium-227 0.22 0.27 0.46 0.87 

Americium-241 0.02 0.06 0.10 

Cesium-137 0.10 0.05 0.04 

Potassium-40 7.33 1.18 0.56 

Protactinium-231 0.06 0.82 1.41 

Radium-226 1.79 0.51 0.12 

Radium-228 0.40 0.13 0.15 

Thorium-228 0.71 0.42 0.15 

Thorium-230 6.19 1.72 0.15 

Thorium-232 0.60 0.38 0.15 

Uranium-235 0.01 0.37 0.61 

Uranium-238 2.24 1.16 0.88 

SLD115653 04/22/09 1.5 2.0 Actinium-227 0.33 0.35 0.43 0.02 

Americium-241 0.00 0.05 0.08 

Cesium-137 0.04 0.03 0.04 

Potassium-40 4.85 0.79 0.32 

Protactinium-231 -0.02 0.62 1.07 

Radium-226 1.62 0.45 0.11 

Radium-228 0.39 0.12 0.13 

Thorium-228 0.69 0.45 0.32 

Thorium-230 2.17 0.89 0.32 

Thorium-232 0.56 0.41 0.32 

Uranium-235 -0.03 0.29 0.47 

Uranium-238 1.00 0.85 0.76 

SLD115654 04/22/09 2.7 3.2 Actinium-227 -0.02 0.11 0.17 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 16.51 0.94 0.16 

Protactinium-231 -0.09 0.32 0.48 

Radium-226 1.04 0.26 0.05 

Radium-228 0.40 0.05 0.06 

Thorium-228 0.45 0.30 0.23 

Thorium-230 1.10 0.50 0.23 

Thorium-232 0.30 0.25 0.28 

Uranium-235 -0.01 0.13 0.21 

Uranium-238 0.89 0.39 0.31 

SLD115655 04/22/09 4.5 5.0 Actinium-227 0.06 0.31 0.49 0.00 

Americium-241 _ 	0.00 0.06 0.10 

Cesium-137 _ 	-0.02 0.03 0.04 

Potassium-40 17.09 1.69 0.46 

Protactinium-231 0.20 0.84 1.34 

Radium-226 9.48 0.44 0.13 

Radium-228 0.95 0.15 0.17 

Thorium-228 1.34 0.57 0.28 

Thorium-230 1.40 0.58 0.24 

Thorium-232 0.83 0.43 0.24 

Uranium-235 0.08 0.34 0.57 

Uranium-238 0.38 _ 	0.64 1.18 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115656 SLD115656  04/22/09 0 0.5 Actinium-227 0.12 0.29 0.47 1.45 
Americium-241 0.03 0.06 0.11 

Cesium-137 0.19 0.06 0.05 

Potassium-40 8.37 1.09 0.43 

Protactinium-231 -0.30 0.83 1.24 

Radium-226 2.48 0.66 0.12 

Radium-228 0.47 0.14 0.14 

Thorium-228 0.30 0.26 0.26 

Thorium-230 9.14 2.31 0.14 

Thorium-232 0.46 0.32 0.14 

Uranium-235 -0.19 0.36 0.57 

Uranium-238 2.04 0.84 0.90 

5LD115657 04/22/09 0.5 1.0 Actinium-227 0.77 0.50 0.67 1.15 
Americium-241 -0.02 0.08 0.12 

Cesium-137 0.58 0.08 0.06 

Potassium-40 9.14 1.31 0.54 

Protactinium-231 -0.44 1.16 1.74 

Radium-226 4.75 1.19 0.15 

Radium-228 0.82 0.16 0.21 

Thorium-228 1.59 0.65 0.30 

Thorium-230 18.41 4.15 0.14 

Thorium-232 1.16 0.54 0.14 

Uranium-235 0.08 0.43 0.71 

Uranium-238 3.84 1.51 1.18 

SLD115658 04/22/09 2.5 3.0 Actinium-227 0.05 0.18 0.29 0.02 
Americium-241 0.09 0.08 0.13 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 9.06 0.97 0.26 

Protactinium-231 0.07 0.53 0.83 

Radium-226 1.76 0.47 0.09 

Radium-228 0.70 0.08 0.10 

Thorium-228 0.66 0.39 0.35 

Thorium-230 1.75 0.67 0.13 

Thorium-232 0.61 0.36 0.13 

Uranium-235 -0.14 0.24 0.37 

Uranium-238 2.44 1.60 1.01 

SLD115659 04/22/09 5.5 6.0 Actinium-227 -0.06 0.13 0.19 0.00 
Americium-241 -0.03 0.05 0.08 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.40 1.25 0.15 

Protactinium-231 -0.54 0.35 0.52 

Radium-226 0.51 0.15 0.05 

Radium-228 0.42 0.06 0.08 

Thorium-228 0.50 0.31 0.21 

Thorium-230 0.37 0.27 0.21 

Thorium-232 0.45 0.30 0.25 _ 

Uranium-235 -0.04 0.14 0.23 

Uranium-238 0.42 0.42 0.74 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

5LD115660 5LD115660 04/22/09 0 0.5 Actinium-227 0.23 0.22 0.37 0.67 

Americium-241 -0.04 0.08 0.12 

Cesium-137 0.08 0.04 0.03 

Potassium-40 6.39 0.95 0.30 

Protactinium-231 -0.26 0.49 0.80 

Radium-226 1.82 0.48 0.08 

Radium-228 0.42 0.08 0.11 

Thorium-228 0.80 0.42 0.27 

Thorium-230 5.30 1.43 0.23 

Thorium-232 0.40 0.29 0.23 

Uranium-235 -0.02 0.24 0.39 

Uranium-238 1.21 1.26 1.04 

SLD115661 04/22/09 1.5 2.0 Actinium-227 -0.27 0.31 0.42 0.17 

Americium-241 0.08 0.10 0.17 

Cesium-137 0.02 0.03 0.04 

Potassium-40 8.87 1.04 0.38 

Protactinium-231 -0.07 0.74 1.13 

Radium-226 4.13 1.03 0.11 

Radium-228 1.10 0.11 0.14 

Thorium-228 1.51 0.63 0.25 

Thorium-230 3.45 1.08 0.14 

Thorium-232 0.91 0.47 0.14 

Uranium-235 0.34 0.33 0.56 

Uranium-238 4.67 1.44 1.37 

SLD115662 04/22/09 2 2.5 Actinium-227 -0.09 0.21 0.31 0.07 

Americium-241 0.04 0.08 0.13 

Cesium-137 0.03 0.02 0.04 

Potassium-40 7.71 0.93 0.29 

Protactinium-231 0.30 0.57 0.92 

Radium-226 2.04 0.54 0.08 

Radium-228 0.57 0.08 0.11 

Thorium-228 1.01 0.51 0.31 

Thorium-230 2.84 0.96 0.14 

Thorium-232 0.35 0.28 0.26 

Uranium-235 0.14 0.25 0.42 

Uranium-238 1.82 1.27 1.06 

SLD115663 04/22/09 4 4.5 Actinium-227 0.34 0.28 0.35 0.03 

Americium-241 0.02 0.08 0.14 

Cesium-137 0.04 0.03 0.03 

Potassium-40 13.62 1.31 0.23 

Protactinium-231 0.48 0.58 0.96 

Radium-226 1.98 0.52 0.09 

Radium-228 0.85 0.09 0.10 

Thorium-228 1.15 0.54 0.31 

Thorium-230 2.46 0.86 0.14 

Thorium-232 0.87 0.46 0.14 

Uranium-235 -0.13 0.25 0.38 

Uranium-238 1.23 1.31 1.18 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD115664 SLD115664 04/23/09 0 0.5 Actinium-227 0.06 0.09 0.16 0.00 
Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.66 0.34 0.10 

Protactinium-231 0.22 0.25 0.44 

Radium-226 1.14 0.29 0.04 

Radium-228 0.12 0.03 0.05 

Thorium-228 0.16 0.19 0.15 

Thorium-230 0.60 0.38 0.15 

Thorium-232 0.04 0.11 0.28 

Uranium-235 0.13 0.13 0.23 

Uranium-238 1.55 0.48 0.34 

5LD115665 04/23/09 1 1.5 Actinium-227 0.33 0.10 0.20 0.63 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.13 0.02 0.02 

Potassium-40 6.41 0.52 0.15 

Protactinium-231 0.18 0.36 0.55 

Radium-226 2.52 0.59 0.05 

Radium-228 0.43 0.05 0.06 

Thorium-228 0.45 0.29 0.21 

Thorium-230 10.34 2.35 0.21 

Thorium-232 0.28 0.23 0.21 

Uranium-235 0.34 0.19 0.27 

Uranium-238 5.11 0.70 0.47 

SLD115666 04/23/09 2 2.5 Actinium-227 0.27 0.36 0.57 0.25 
Americium-241 0.07 0.08 0.14 

Cesium-137 0.00 0.03 0.05 

Potassium-40 11.36 1.48 0.55 

Protactinium-231 0.46 1.06 1.63 

Radium-226 3.75 0.97 0.15 

Radium-228 1.14 0.15 0.16 

Thorium-228 1.35 0.70 0.36 

Thorium-230 5.20 1.70 0.20 

Thorium-232 1.44 0.72 0.20 

Uranium-235 -0.04 0.44 0.72 

Uranium-238 2.04 1.49 1.24 

SLD115667 SL0115667  04/23/09 0 0.5 Actinium-227 -0.01 0.08 0.11 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.35 0.24 0.08 

Protactinium-231 0.25 0.24 0.30 

Radium-226 1.08 0.26 0.03 

Radium-228 0.13 0.03 0.03 

Thorium-228 0.18 0.21 0.16 

Thorium-230 0.90 0.51 0.16 

Thorlum-232 0.06 0.12 0.16 

Uranium-235 0.02 0.09 0.15 

Uranium-238 	_ 0.93 0.37 0.25 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD115667 5LD115668 04/23/09 1 1.5 Actinium-227 0.47 0.09 0.25 2.16 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.31 0.03 0.02 

Potassium-40 8.87 0.64 0.19 

Protactinium-231 0.51 0.37 0.65 

Radium-226 4.17 0.96 0.05 

Radium-228 0.64 0.05 0.06 

Thorium-228 0.64 0.05 0.06 

Thorium-230 32.31 6.70 5.99 

Thorium-232 0.64 0.05 0.06 

Uranium-235 0.36 0.31 0.37 

Uranium-238 8.00 0.70 0.60 

SLD115669 04/23/09 3.5 4.0 Actinium-227 0.13 0.28 0.46 0.05 

Americium-241 0.01 0.06 0.11 

Cesium-137 0.01 0.02 0.04 

Potassium-40 14.69 1.40 0.32 

Protactinium-231 0.60 0.83 1.33 

Radium-226 2.36 0.63 0.12 

Radium-228 0.94 0.12 0.13 

Thorium-228 1.08 0.48 0.30 

Thorium-230 2.40 0.77 0.11 

Thorium-232 1.36 0.54 0.11 

Uranium-235 0.07 0.36 0.59 

Uranium-238 1.38 1.01 0.97 

SLD115670 04/23/09 4.8 5.3 Actinium-227 0.00 0.07 0.11 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.64 0.33 0.08 

Protactinium-231 0.02 0.20 0.30 

Radium-226 0.59 0.16 0.03 

Radium-228 0.21 0.03 0.03 

Thorium-228 0.49 _ 0.55 0.66 

Thorium-230 0.89 0.75 0.66 

Thorium-232 0.33 0.48 0.79 

Uranium-235 -0.03 0.10 0.15 

Uranium-238 0.60 0.30 0.23 

SLD115671 SLD115671 04/23/09 0 0.5 Actinium-227 0.08 0.09 0.15 0.18 

Americium-241 -0.01 0.02 0.03 , 
Cesium-137 0.00 0.01 0.01 

Potassium-40 3.30 0.36 0.11 

Protactinium-231 -0.11 0.27 0.38 

Radium-220 1.42 u.:34 0.03 

Radium-228 0.28 0.03 0.03 

Thorium-228 0.26 0.24 0.29 

Thorium-230 2.80 0.91 0.24 

Thorium-232 0.32 0.26 0.24 

Uranium-235 0.21 0.12 0.21 

Uranium-238 1.95 0.41 0.32 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD115671 SLD115672 04/23/09 1.5 2.0 Actinium-227 -0.01 0.21 0.31 0.33 
Americium-241 -0.03 0.05 0.08 

Cesium-137 0.03 0.02 0.03 

Potassium-40 11.51 0.80 0.22 

Protactinium-231 0.23 0.54 0.82 

Radium-226 4.84 1.12 0.08 

Radium-228 1.16 0.08 0.09 

Thorium-228 1.76 0.85 0.39 

Thorium-230 3.73 1.39 0.21 

Thorium-232 1.40 0.73 0.21 

Uranium-235 1.02 0.52 0.50 

Uranium-238 10.17 1.16 0.75 

SLD115673 04/23/09 3 3.5 Actinium-227 0.04 0.07 0.12 0.00 
Americium-241 0.02 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 4.38 0.35 0.08 

Protactinium-231 0.00 0.20 0.29 

Radium-226 0.81 0.20 0.02 

Radium-228 0.17 0.03 0.03 

Thorium-228 0.28 0.26 0.30 

Thorium-230 0.81 0.44 0.14 

Thorium-232 0.35 0.28 0.14 

Uranium-235 0.05 0.09 0.16 

Uranium-238 0.68 0.31 0.22 

SLD115674 04/23/09 4 4.5 Actinium-227 0.15 0.12 0.20 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.85 0.82 0.13 

Protactinium-231 -0.10 0.34 0.48 

Radium-226 1.64 0.40 0.05 

Radium-228 0.81 0.06 0.06 

Thorium-228 0.96 0.48 0.30 

Thorium-230 1.58 0.64 0.13 

Thorium-232 0.69 0.39 0.13 

Uranium-235 -0.02 0.16 0.25 

Uranium-238 1.11 0.44 0.47 

SLD115675 SLD115675  04/23/09 0 0.5 Actinium-227 0.07 0.26 0.43 0.53 
Americium-241 0.01 0.06 0.09 

Cesium-137 0.16 0.05 0.04 

Potassium-40 5.93 0.96 0.34 

Protactinium-231 -0.05 0.69 1.00 

Radium-226 2.65 0.67 0.11 

Radium-228 0.48 0.09 0.11 

Thorium-228 1.04 0.67 0.45 

Thorium-230 4.54 1.70 0.24 

'I horium-232 0.62 0.49 0.24 

Uranium-235 0.33 0.34 0.60 

Uranium-238 2.17 1.02 0.81 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD115675 5LD115676 04/23/09 1 1.5 Actinium-227 0.50 0.17 0.45 0.70 

Americium-241 0.06 0.12 0.19 

Cesium-137 0.81 0.09 0.03 

Potassium-40 8.03 1.10 0.38 

Protactinium-231 -0.73 0.79 1.28 

Radium-226 4.96 1.23 0.12 

Radium-228 0.82 0.10 0.12 

Thorium-228 0.58 0.36 0.13 

Thorium-230 10.29 2.47 0.13 

Thorium-232 0.88 0.45 0.13 

Uranium-235 0.29 0.38 0.63 

Uranium-238 8.75 2.08 1.63 

SL0115677 04/23/09 2.5 3.0 Actinium-227 -0.08 0.27 0.42 0.42 

Americium-241 0.01 0.12 0.18 

Cesium-137 0.02 0.03 0.04 

Potassium-40 10.39 1.18 0.36 

Protactinium-231 0.59 0.72 1.19 

Radium-226 3.66 0.92 0.11 

Radium-228 0.96 0.11 0.14 

Thorium-228 1.39 0.69 0.34 

Thorium-230 5.38 1.69 0.18 

Thorium-232 1.48 0.71 0.18 

Uranium-235 0.39 0.35 0.59 

Uranium-238 9.82 1.95 1.53 

5LD115678 04/23/09 3 3.5 Actinium-227 0.19 0.32 0.47 0.51 

Americium-241 0.07 0.13 0.21 

Cesium-137 0.00 0.03 0.04 

Potassium-40 10.19 1.19 0.40 

Protactinium-231 0.36 0.80 1.27 

Radium-226 5.31 1.31 0.13 

Radium-228 1.02 0.14 0.16 

Thorium-228 1.36 0.60 0,31 

Thorium-230 5.82 1.60 0.14 

Thorium-232 1.02 0.50 0.26 

Uranium-235 1.11 0.45 0.58 

Uranium-238 13.98 2.54 1.67 

5LD115679 04/23/09 4.5 5.0 Actinium-227 0.42 0.36 0.43 0.33 

Americium-241 -0.03 0.11 0.17 

Cesium-137 0.03 0.03 0.04 

Potassium-40 8.94 0.98 0.30 

Protactinium-231 0.41 0.73 1.17 

Radium-226 4.13 1.02 0.11 

Radium-228 0.98 0.11 0.13 

Thorium-228 1.16 0.56 0.32 

Thorium-230 4.37 1.31 0.15 

Thorium-232 1.02 0.51 0.15 

Uranium-235 0.29 0.34 0.57 

Uranium-238 9.56 1.83 1.44 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SLD115680 SLD115680 04/23/09 0 0.5 Actinium-227 0.52 0.36 0.50 8.50 
Americium-241 0.04 0.11 0.17 

Cesium-137 0.27 0.06 0.04 

Potassium-40 9.86 1.12 0.32 

Protactinium-231 0.29 0.79 1.26 

Radium-226 3.14 0.81 0.10 

Radium-228 0.83 0.11 0.11 

Thorium-228 0.68 0.40 0.25 

Thorium-230 44.31 9.26 0.13 

Thorium-232 0.79 0.43 0.13 

Uranium-235 0.01 0.32 0.51 

Uranium-238 2.68 1.68 1.46 

SLD115681 04/23/09 0.5 1.0 Actinium-227 0.40 0.49 0.83 1.93 
Americium-241 -0.05 0.24 0.33 

Cesium-137 0.18 0.11 0.08 

Potassium-40 11.70 _ 1.84 0.73 

Protactinium-231 0.13 1.34 2.09 

Radium-226 4.96 1.31 0.20 

Radium-228 1.19 0.21 0.33 

Thorium-228 1.48 0.63 0.34 

Thorium-230 27.63 5.98 0.14 

Thorium-232 1.11 0.52 0.14 

Uldriium-235 0.49 0.63 1.07 

Uranium-238 11.53 3.51 2.91 

SLD115683 04/23/09 2.5 3.0 Actinium-227 0.27 0.44 0.73 0.15 
Americium-241 0.08 0.17 0.28 

Cesium-137 0.02 0.05 0.08 

Potassium-40 8.66 1.57 0.64 

Protactinium-231 -0.05 1.28 1.97 

Radium-226 3.83 1.03 0.17 

Radium-228 1.17 0.19 0.19 

Thorium-228 1.22 0.55 0.25 

Thorium-230 3.05 0.98 0.13 

Thorium-232 0.59 0.36 0.13 

Uranium-235 0.56 0.50 0.88 

Uranium-238 4.46 2.62 2.47 

SLD115682 04/23/09 5.5 6.0 Actinium-227 0.03 0.17 0.24 0.01 
Americium-241 -0.04 0.06 0.10 

Cesium-137 0.00 0.01 0.02 

Potassium-40 15.44 1.13 0.15 

Protactinium-231 0.54 0.46 0.67 

Radium-226 1.27 0.33 0.06 

Radium-228 0.97 0.08 0.09 

Thorium-228 1.09 0.51 0.24 

Thorium-230 1.38 0.59 0.24 

Thorium-232 1.24 0.55 0.24 

Uranium-235 -0.07 0.19 0.30 

Uranium-238 1.25 0.96 0.87 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD117220 SLD117220 04/23/09 0 0.5 Actinium-227 0.28 0.29 0.34 2.98 

Americium-241 0.09 0.08 0.13 

Cesium-137 0.21 0.04 0.03 

Potassium-40 6.95 0.78 0.22 

Protactinium-231 0.07 0.55 0.85 

Radium-226 2.49 0.63 0.08 

Radium-228 0.68 0.08 0.10 

Thorium-228 0.91 0.46 0.24 

Thorium-230 16.72 3.75 0.24 

Thorium-232 0.67 0.39 0.24 

Uranium-235 0.49 0.49 0.42 

Uranium-238 2.87 1.27 1.04 

5LD117221 04/23/09 0.5 1.0 Actinium-227 0.22 0.18 0.30 0.38 

Americium-241 -0.05 0.08 0.12 

Cesium-137 0.04 0.04 0.03 

Potassium-40 8.58 0.84 0.22 

Protactinium-231 0.19 0.46 0.81 

Radium-226 2.58 0.65 0.08 

Radium-228 0.68 0.09 0.09 

Thorium-228 0.77 0.49 0.19 

Thorium-230 6.70 2.04 0.19 

Thorium-232 1.24 0.65 0.35 

Uranium-235 0.10 0.23 0.38 

Uranium-238 3.91 1.31 1.04 

SLD117222 04/23/09 2 2.5 Actinium-227 -0.10 0.35 0.53 0.00 

Americium-241 -0.03 0.15 0.24 

Cesium-137 0.01 0.03 0.05 

Potassium-40 10.02 1.50 0.63 

Protactinium-231 -0.21 1.13 1.34 

Radium-226 2.50 0.68 0.13 

Radium-228 0.67 0.15 0.19 

Thorium-228 1.01 0.53 0.35 

Thorium-230 1.62 0.70 0.16 

Thorium-232 0.52 0.36 0.16 

Uranium-235 0.12 0.40 0.66 

Uranium-238 0.61 1.31 2.30 

SLD117223 04/23/09 5 5.5 Actinium-227 -0.16 0.18 0.27 0.01 

Americium-241 -0.06 0.07 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 16.22 1.26 0.18 

Protactinium-231 0.47 0.47 0.79 

Radium-22ö 1.37 0.37 0.07 

Radium-228 1.06 0.09 0.11 

Thorium-228 1.16 0.54 0.30 

Thorium-230 1.28 0.56 0.13 

Thorium-232 1.28 0.56 0.13 

Uranium-235 0.16 0.22 0.37 

Uranium-238 0.91 0.64 1.14 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118110 SLD118110 06/22/09 0 0.5 Actinium-227 -0.33 0.35 0.49 0.15 
Americium-241 -0.13 0.16 0.23 

Cesium-137 0.15 0.07 0.06 

Potassium-40 8.01 1.52 0.54 

Protactinium-231 -0.59 0.88 1.22 

Radium-226 1.91 0.55 0.14 

Radium-228 0.68 0.15 0.22 

Thorium-228 0.75 0.41 0.29 

Thorium-230 2.47 0.83 0.13 

Thorium-232 0.48 0.32 0.13 

Uranium-235 0.31 0.42 0.72 

Uranium-238 3.62 2.19 2.12 

SLD118111 06/22/09 0.5 1.0 Actinium-227 -0.13 0.21 0.31 0.04 
Americium-241 0.02 0.09 0.14 

Cesium-137 0.01 0.02 0.03 

Potassium-40 9.72 1.02 0.28 

Protactinium-231 0.18 0.56 0.89 

Radium-226 2.43 0.63  0.09 

Radium-228 0.85 0.09 0.09 

Thorium-228 1.15 0.53 0.25 

Thorium-230 1.82 0.70 0.14 

Therium.232 0.71 0.10 0.11 

Uranium-235 0.43 0.28 0.39 

Uranium-238 3.63 1.48 1.13 

SLD118112 06/22/09 3.3 3.8 Actinium-227 0.15 0.28 0.47 0.00 
Americium-241 -0.03 0.11 0.19 

Cesium-137 0.01 0.03 0.05 

Potassium-40 16.22 1.72 0.43 

Protactinium-231 -0.20 0.77 1.14 

Radium-226 1.18 0.38 0.13 

Radium-228 0.94 0.14 0.16 

Thorium-228 1.29 0.58 0.26 

Thorium-230 1.57 0.65 0.14 

Thorium-232 0.72 0.41 0.26 

Uranium-235 0.18 0.37 0.62 

Uranium-238 0.31 1.06 1.86 

SLD118113 SLD118113  06/22/09 0 0.5 Actinium-227 -0.08 0.29 0.44 0.34 
Americium-241 -0.02 0.11 0.18 

Cesium-137 0.35 0.07 0.04 

Potassium-40 9.93 1.35 0.55 

Protactinium-231 2.42 1.84 1.31 

Radium-226 1.62 0.47 0.11 

Radium-228 0.59 0.11 0.16 

Thorium-228 0.84 0.45 0.31 

Thorium-230 3.36 1.04 0.14 

Thorium-232 0.61 0.37 0.14 

Uranium-235 0.03 0.33 0.53 

Uranium-238 4.40 2.14 1.41 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD118113 SLD118114 06/22/09 0.7 1.2 Actinium-227 -0.15 0.24 0.34 0.06 

Americium-241 0.04 0.11 0.18 

Cesium-137 0.02 0.02 0.04 

Potassium-40 11.07 1.34 0.36 

Protactinium-231 -0.19 0.79 1.19 

Radium-226 1.21 0.36 0.10 

Radium-228 0.56 0.11 0.12 

Thorium-228 0.38 0.34 0.41 

Thorium-230 1.52 0.69 0.31 

Thorium-232 0.60 0.41 0.31 

Uranium-235 0.29 0.31 0.53 

Uranium-238 4.52 1.63 1.51 

SLD118115 06/22/09 2.5 3.0 Actinium-227 -0.04 0.09 0.14 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 12.58 0.76 0.10 

Protactinium-231 0.12 0.25 0.40 

Radium-226 0.67 0.18 0.04 

Radium-228 0.29 0.04 0.05 

Thorium-228 0.59 0.37 0.25 

Thorium-230 0.89 0.46 0.75 

Thorium-232 0.30 0.25 0.14 

Uranium-235 0.02 0.11 0.18 

Uranium-238 0.85 0.30 0.27 

5LD118116 SLD118116 06/22/09 0 0.5 Actinium-227 0.10 0.31 0.50 0.40 

Americium-241 -0.06 0.15 0.24 

Cesium-137 0.20 0.07 0.06 

Potassium-40 10.75 1.32 0.29 

Protactinium-231 -1.23 0.93 1.43 

Radium-226 2.78 0.74 0.12 

Radium-228 0.99 0.14 0.12 

Thorium-228 0.92 0.50 0.29 

Thorium-230 3.35 1.11 0.39 

Thorium-232 1.09 0.55 0.29 

Uranium-235 0.53 0.60 0.75 

Uranium-238 7.03 2.56 1.98 

SLD118117 06/22/09 0.5 1.0 Actinium-227 -0.10 0.25 0.38 0.00 

Americium-241 0.04 0.09 0.16 

Cesium-137 0.00 0.02 0.04 

Potassium-40 9.32 1.15 0.30 

Protactinium-231 -0.31 0.65 1.06 
, 

Radium-226 1.59 0.44 0.11 

Radium-228 0.46 0.11 0.16 

Thorium-228 0.68 0.42 0.15 

Thorium-230 1.15 0.57 0.38 

Thorium-232 0.44 0.33 0.29 

Uranium-235 -0.02 0.30 0.48 

Uranium-238 1.05 0.86 1.58 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pC i/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118116 SLD118118  06/22109 3 3.5 Actinium-227 -0.04 0.13 0.20 0.01 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.93 1.04 0.19 

Protactinium-231 0.07 0.35 0.55 

Radium-226 1.31 0.33 0.05 

Radium-228 0.93 0.07 0.08 

Thorium-228 1.03 0.47 0.23 

Thorium-230 1.45 0.58 0.12 

Thorium-232 1.21 0.52 0.23 

Uranium-235 0.06 0.15 0.25 

Uranium-238 0.99 0.44 0.40 

SLD118119 SLD118119 06/22/09 0 0.5 Actinium-227 0.01 0.21 0.33 0.39 
Americium-241 0.01 0.09 0.14 

Cesium-137 0.24 0.05 0.03 

Potassium-40 8.94 0.93 0.26 

Protactinium-231 0.03 0.55 0.86 

Radium-226 2.12 0.55 0.08 

Radium-228 0.65 0.09 0.10 

Thorium-228 0.88 0.47 0.27 

Thorium-230 3.32 1.05 0.14 

TI km iulii-232 0.00 0.40 0.14 

Uranium-235 0.58 0.29 0.38 

Uranium-238 7.05 1.63 1.13 

SLD118120 06/22/09 0.5 1.0 Actinium-227 0.33 0.31 0.52 0.07 
Americium-241 -0.03 0.06 0.10 

Cesium-137 0.02 0.03 0.05 

Potassium-40 9.07 1.17 0.47 

Protactinium-231 0.89 0.71 1.24 

Radium-226 2.20 0.60 0.13 

Radium-228 0.81 0.12 0.14 

Thorium-228 0.63 0.38 0.25 

Thorium-230 1.79 0.68 0.13 

Thorium-232 0.53 0.34 0.25 

Uranium-235 0.07 0.36 0.59 

Uranium-238 4.72 1.39 0.93 

SLD118121 06/22/09 2.6 3.1 Actinium-227 0.09 0.15 0.25 0.03 
Americium-241 0.01 0.06 0.10 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 12.37 1.07 0.22 

Protactinium-231 0.67 0.47 0.81 

Radium-226 1.22 0.33 0.07 

Radium-228 0.51 0.08 0.09 

Thorium-228 1.04 0.51 0.31 

Thorium-230 1.12 0.52 0.14 

Thorium-232 0.76 0.42 0.14 

Uranium-235 0.06 0.20 0.33 

Uranium-238 2.76 1.17 0.88 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118122 SLD118122 06/23/09 0 0.5 Actinium-227 -0.16 0.56 0.79 0.42 

Americium-241 0.11 0.11 0.17 

Cesium-137 0.01 0.05 0.08 

Potassium-40 6.69 1.32 0.61 

Protactinium-231 -1.12 1.22 1.81 

Radium-226 3.30 0.91 0.18 

Radium-228 0.98 0.19 0.24 

Thorium-228 0.85 0.46 0.14 

Thorium-230 3.80 1.17 0.14 

Thorium-232 1.16 0.55 0.27 

Uranium-235 -0.07 0.58 0.95 

Uranium-238 3.34 1.57 1.49 

SLD118123 06/23/09 0.5 1.0 Actinium-227 0.25 0.08 0.26 0.59 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.30 0.03 0.02 

Potassium-40 7.22 0.69 0.17 

Protactinium-231 -0.14 0.45 0.64 

Radium-226 2.90 0.68 0.05 

Radium-228 0.53 0.05 0.07 

Thorium-228 0.73 0.44 0.29 

Thorium-230 8.82 2.30 0.29 

Thorium-232 1.03 0.53 0.16 

Uranium-235 0.49 0.24 0.32 

Uranium-238 8.13 0.92 0.58 

SLD118124 06/23/09 2 2.5 Actinium-227 0.18 0.53 0.89 0.38 

Americium-241 0.10 0.10 0.17 

Cesium-137 0.12 0.10 0.09 

Potassium-40 8.54 1.95 0.74 

Protactinium-231 -0.90 1.43 2.18 

Radium-226 2.45 0.78 0.25 

Radium-228 0.60 0.21 0.26 

Thorium-228 0.41 0,33 0.30 

Thorium-230 5.27 1.55 0.16 

Thorium-232 0.77 0.46 0.30 

Uranium-235 0.01 0.64 1.06 

Uranium-238 9.41 1.93 1.66 

SLD118125 06/23/09 4 4.5 Actinium-227 0.16 0.35 0.59 0.10 

Americium-241 0.08 0.08 0.14 

Cesium-137 0.00 0.04 0.07 

Potassium-40 10.99 1.44 0.40 

Protactinium-231 -0.39 0.93 1.38 

Radium-226 2.13 0.63 0.16 

Radium-228 0.69 0.15 0.16 

Thorium-228 0.75 0.40 0.27 

Thorium-230 1.66 0.63 0.27 

Thorium-232 0.45 0.30 0.12 

Uranium-235 0.90 0.69 0.84 

_ Uranium-238 6.30 1.34 1.22 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD118126 5LD118126 06/23/09 0 0.5 Actinium-227 0.58 0.45 0.52 0.17 
Americium-241 0.02 0.11 0.18 

Cesium-137 0.09 0.05 0.03 

Potassium-40 4.65 0.94 0.41 

Protactinium-231 0.21 0.64 1.04 

Radium-226 1.22 0.37 0.11 

Radium-228 0.46 0.11 0.13 

Thorium-228 0.37 0.34 0.45 

Thorium-230 2.62 0.97 0.31 

Thorium-232 0.73 0.45 0.17 

Uranium-235 0.34 0.32 0.57 

Uranium-238 3.33 1.95 1.36 

5LD118127 06/23/09 1.5 2.0 Actinium-227 0.60 0.44 0.69 0.13 
Americium-241 -0.02 0.08 0.13 

Cesium-137 -0.04 0.04 0.05 

Potassium-40 15.26 1.69 0.54 

Protactinium-231 -0.89 1.05 1.67 

Radium-226 3.00 0.82 0.18 

Radium-228 1.00 0.18 0.24 

Thorium-228 1.61 0.69 0.38 

Thorium-230 2.43 0.89 0.29 

Thorium-232 1.48 0.65 0.15 

Uranium-235 0.38 0.47 0.81 

Uranium-238 5.10 1.91 1.19 

SLD118128 06/23/09 2.4 2.9 Actinium-227 -0.02 0.26 0.38 0.24 
Americium-241 0.05 0.06 0.09 

Cesium-137 -0.03 0.02 0.03 

Potassium-40 11.66 0.97 0.28 

Protactinium-231 0.22 0.65 0.97 

Radium-226 4.35 1.06 0.10 

Radium-228 1.34 0.11 0.12 

Thorium-228 1.44 0.61 0.37 

Thorium-230 3.08 0.98 0.25 

Thorium-232 1.39 0.59 0.13 

Uranium-235 0.51 0.37 0.49 

Uranium-238 7.09 1.45 0.82 

SLD118129 06/23/09 5.3 5.8 Actinium-227 0.08 0.13 0.22 0.01 
Americium-241 0.00 0.04 0.06 

Cesium-137 0.01 0.01 0.02 

Potassium-40 17.23 0.97 0.14 

Protactinium-231 -0.09 0.43 0.61 

Radium-226 1.73 0.43 0.06 

Radium-228 0.95 0.07 0.07 

Thorium-228 1.26 0.51 0.21 

Thorium-230 1.53 0.58 0.25 

Thorium-232 0.68 0.36 0.21 

Uranium-235 0.08 0.18 0.31 

Uranium-238 2.00 0.52 0.51 
• 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

5LD118130 SLD118130 06/23/09 0 0.5 Actinium-227 0.01 0.19 0.30 0.26 

Americium-241 0.01 0.08 0.13 

Cesium-137 0.10 0.03 0.03 

Potassium-40 5.65 0.71 0.20 

Protactinium-231 0.06 0.51 0.80 

Radium-226 2.13 0.55 0.08 

Radium-228 0.60 0.08 0.09 

Thorium-228 0.56 0.34 0.13 

Thorium-230 2.99 0.94 0.13 

Thorium-232 0.54 0.34 0.28 

Uranium-235 0.22 0.25 0.43 

Uranium-238 3.86 1.39 1.05 

5LD118131 06/23/09 0.5 1.0 Actinium-227 0.09 0.34 0.57 0.04 

Americium-241 -0.01 0.08 0.11 

Cesium-137 0.02 0.04 0.07 

Potassium-40 6.32 1.26 0.59 

Protactinium-231 -0.51 1.03 1.59 

Radium-226 1.08 0.37 0.15 

Radium-228 0.41 0.15 0.21 

Thorium-228 0.47 0.32 0.24 

Thorium-230 1.13 0.52 0.29 

Thorium-232 0.53 0.33 0.13 

Uranium-235 0.23 0.39 0.68 

Uranium-238 3.32 1.74 0.97 

SLD118132 06/23/09 2.5 3.0 Actinium-227 0.10 0.14 0.23 0.09 

Americium-241 0.03 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.74 0.47 0.14 

Protactinium-231 0.21 0.38 0.57 

Radium-226 3.49 0.80 0.05 

Radium-228 0.56 0.05 0.05 

Thorium-228 0.81 0.40 0.22 

Thorium-230 1.93 0.68 0.22 

Thorium-232 0.52 0.31 0.12 

Uranium-235 0.29 0.29 0.30 

Uranium-238 3.51 0.64 0.48 

SLD118133 06/23/09 5 5.5 Actinium-227 0.16 0.19 0.29 0.01 

Americium-241 0.08 0.08 0.13 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.80 1.30 0.23 

Protactinium-231 0.13 0.55 0.87 

Radium-226 1.40 0.38 0.07 

Radium-228 1.01 0.10 0.10 

Thorium-228 1.12 0.51 0.24 

Thorium-230 1.79 0.67 0.13 

Thorium-232 1.25 0.54 0.28 

Uranium-235 -0.12 0.24 0.34 

Uranium-238 1.05 1.13 1.01 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118134 SLD118134 06/23/09 0 0.5 Actinium-227 0.27 0.27 0.46 0.58 
Americium-241 0.08 0.12 0.21 

Cesium-137 0.37 0.06 0.05 

Potassium-40 7.71 1.17 0.52 

Protactinium-231 0.15 0.77 1.34 

Radium-226 2.28 0.61 0.12 

Radium-228 0.68 0.14 0.18 

Thorium-228 1.10 0.50 0.28 

Thorium-230 4.40 1.22 0.13 

Thorium-232 0.93 0.45 0.13 

Uranium-235 0.00 0.37 0.60 

Uranium-238 5.80 2.17 1.64 

SLD118135 06/23/09 1.5 2.0 Actinium-227 -0.05 0.34 0.53 0.18 
Americium-241 0.08 0.07 0.12 

Cesium-137 -0.02 0.04 0.05 

Potassium-40 10.32 1.25 0.44 

Protactinium-231 0.34 1.07 1.70 

Radium-226 3.70 0.95 0.14 

Radium-228 1.12 0.15 0.20 

Thorium-228 1.46 0.64 0.33 

Thorium-230 3.09 1.02 0.15 

Thorium-232 1.21 0.57 0.15 

Uranium-235 0.58 0.58 0.69 

Uranium-238 6.01 1.15 1.12 

SL0118136 06/23/09 3.5 4.0 Actinium-227 -0.03 0.10 0.17 0.00 
Americium-241 0.02 0.02 0.04 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 4.49 0.45 0.11 

Protactinium-231 0.18 0.27 0.42 

Radium-226 0.97 0.25 0.04 

Radium-228 0.25 0.04 0.06 

Thorium-228 0.42 0.32 0.27 

Thorium-230 0.93 0.49 0.15 

Thorium-232 0.34 0.30 0.37 

Uranium-235 0.03 0.13 0.21 

Uranium-238 0.64 0.39 0.34 

SLD118137 06/23/09 4 4.5 Actinium-227 0.12 0.26 0.44 0.04 
Americium-241 -0.01 0.12 0.19 

Cesium-137 0.02 0.03 0.05 

Potassium-40 12.53 1.53 0.46 

Protactinium-231 0.28 0.77 1.25 

Radium-226 1.49 0.44 0.12 

Radium-228 0.72 0.13 0.17 

Thorium-228 0.99 0.47 0.23 

Thorium-230 1.86 0.68 0.23 

1 horium-232 0.57 0.36 0.27 

Uranium-235 0.13 0.30 0.51 

Uranium-238 	_ 3.23 1.76 1.54 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118138 SLD118138 06/23/09 0 0.5 Actinium-227 0.03 0.13 0.20 0.27 

Americium-241 0.04 0.04 0.04 

Cesium-137 0.08 0.02 0.02 

Potassium-40 10.40 0.71 0.17 

Protactinium-231 0.18 0.34 0.55 

Radium-226 2.07 0.50 0.05 

Radium-228 0.64 0.05 0.07 

Thorium-228 1.02 0.48 0.39 

Thorium-230 3.18 0.95 0.26 

Thorium-232 0.79 0.40 0.12 

Uranium-235 0.26 0.17 0.24 

Uranium-238 2.74 0.44 0.38 

SLD118139 06/23/09 1 1.5 Actinium-227 -0.01 0.11 0.18 0.01 

Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.46 0.70 0.13 

Protactinium-231 0.19 0.32 0.49 

Radium-226 0.87 0.23 0.05 

Radium-228 0.37 0.05 0.07 

Thorium-228 0.87 0.47 0.15 

Thorium-230 0.92 0.48 0.15 

Thorium-232 0.65 0.40 0.15 

Uranium-235 0.02 0.14 0.24 

Uranium-238 1.94 0.58 0.38 

SLD118140 06/23/09 2.5 3.0 Actinium-227 0.03 0.10 0.16 0.02 

Americium-241 0.00 0.02 0.04 

Cesium-137 0.00 0.01 0.01 

Potassium-40 6.34 0.48 0.11 

Protactinium-231 -0.14 0.31 0.43 

Radium-226 1.66 0.40 0.04 

Radium-228 0.40 0.04 0.05 

Thorium-228 0.47 0.33 0.30 

Thorium-230 1.56 0.64 0.34 

Thorium-232 0.79 0.43 0.25 

Uranium-235 0.38 0.21 0.24 

Uranium-238 2.23 0.49 0.37 

SLD118141 06/23/09 4 4.5 Actinium-227 -0.05 0.15 0.24 0.02 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.01 0.03 

Potassium-40 8.47 0.72 0.19 

Protactinium-231 0.18 0.40 0.61 

Radium-226 1.58 0.40 0.06 

Radium-228 0.57 0.06 0.08 

Thorium-228 0.67 0.41 0.32 

Thorium-230 1.62 0.68 0.36 

Thorium-232 1.16 0.55 0.27 

Uranium-235 -0.06 0.19 0.31 

Uranium-238 _ 	2.44 0.62 0.52 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD118142 5LD118142  06/24/09 0 0.5 Actinium-227 0.01 0.26 0.40 0.59 
Americium-241 0.02 0.10 0.17 

Cesium-137 1.01 0.10 0.04 

Potassium-40 9.90 1.19 0.28 

Protactinium-231 0.19 0.72 1.14 

Radium-226 1.98 0.53 0.10 

Radium-228 0.73 0.12 0.10 

Thorium-228 1.16 0.51 0.23 

Thorium-230 4.39 1.20 0.12 

Thorium-232 0.86 0.42 0.12 

Uranium-235 0.46 0.43 0.53 

Uranium-238 6.29 1.54 1.32 

5LD118143 06/24/09 0.5 1.0 Actinium-227 -0.03 0.17 0.26 0.15 
Americium-241 0.02 0.03 0.06 

Cesium-137 0.11 0.03 0.02 

Potassium-40 11.99 0.83 0.23 

Protactinium-231 0.17 0.44 0.70 

Radium-226 2.65 0.64 0.06 

Radium-228 1.05 0.07 0.09 

Thorium-228 1.91 0.77 0.29 

Thorium-230 2.86 0.99 0.16 

Thorium -232 0.82 0.46 0.16 

Uranium-235 0.66 0.25 0.32 

Uranium-238 5.68 0.79 0.52 

5LD118144 06/24/09 2 2.5 Actinium-227 0.12 0.20 0.34 0.12 
Americium-241 0.01 0.05 0.08 

Cesium-137 0.43 0.05 0.03 

Potassium-40 12.83 1.05 0.31 

Protactinium-231 -0.01 0.63 0.91 

Radium-226 2.94 0.73 0.08 

Radium-228 0.84 0.09 0.10 

Thorium-228 1.22 0.54 0.29 

Thorium-230 2.73 0.88 0.13 

Thorium-232 1.15 0.51 0.13 

Uranium-235 0.23 0.27 0.46 

Uranium-238 4.42 1.00 0.71 

SLD118145 06/24/09 4 4.5 Actinium-227 -0.02 0.11 0.18 0.01 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.05 0.02 0.02 

Potassium-40 14.69 0.78 0.17 

Protactinium-231 -0.05 0.34 0.49 

Radium-226 1.76 0.42 0.05 

Radium-228 0.90 0.06 0.06 

Thorium-228 0.93 0.47 0.25 

Thorium-230 1.59 0.64 0.13 

Thorium-232 1.03 0.49 0.25 

Uranium-235 0.09 0.15 0.26 

Uranium-238 1.92 0.54 0.46 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118146 SLD118146 06/24/09 0 0.5 Actinium-227 -0.04 0.31 0.44 0.56 

Americium-241 0.00 0.13 0.21 

Cesium-137 0.50 0.07 0.04 

Potassium-40 12.51 1.37 0.38 

Protactinium-231 -0.80 0.84 1.19 

Radium-226 2.19 0.59 0.11 

Radium-228 0.87 0.11 0.14 

Thorium-228 0.76 0.40 0.28 

Thorium-230 3.12 0.95 0.12 

Thorium-232 1.01 0.47 0.12 

Uranium-235 1.00 0.37 0.56 

Uranium-238 17.52 2.55 1.67 

5LD118147 06/24/09 0.5 1.0 Actinium-227 0.05 0.20 0.34 0.20 

Americium-241 0.01 0.06 0.08 

Cesium-137 0.08 0.04 0.03 

Potassium-40 9.76 0.85 0.25 

Protactinium-231 0.29 0.56 0.85 

Radium-226 2.57 0.64 0.07 

Radium-228 0.98 0.09 0.10 

Thorium-228 1.50 0.62 0.33 

Thorium-230 2.26 0.79 0.25 

Thorium-232 1.52 0.62 0.25 

Uranium-235 0.56 0.30 0.43 

Uranium-238 8.76 1.11 0.72 

5LD118148 06/24/09 2.8 3.3 Actinium-227 0.09 0.32 0.53 0.17 

Americium-241 0.02 0.07 0.11 

Cesium-137 0.00 0.03 0.05 

Potassium-40 12.65 1.34 0.38 

Protactinium-231 0.16 0.98 1.46 

Radium-226 4.80 1.18 0.14 

Radium-228 1.13 0.14 0.16 

Thorium-228 1.55 0.60 0.22 

Thorium-230 2.80 0.87 0.22 

Thorium-232 0.80 0.40 0.12 

Uranium-235 0.31 0.41 0.70 

Uranium-238 2.48 1.41 1.13 

SLD118149 06/24/09 4 4.5 Actinium-227 -0.31 0.46 0.66 0.24 

Americium-241 -0.03 0.19 0.29 

Cesium-137 0.01 0.05 0.08 

Potassium-40 13.59 1.87 0.62 

Protactinium-231 1.00 1.26 2.13 

Radium-226 4.44 1.17 0.20 

Radium-228 1.18 0.20 0.22 

Thorium-228 1.15 0.55 0.15 

Thorium-230 3.90 1.20 0.37 

Thnrium-232 0.93 0.48 0.15 

Uranium-235 -0.30 0.55 0.85 

Uranium-238 6.21 3.52 2.58 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD118150 SLD118150 06/24/09 0 0.5 Actinium-227 0.06 0.12 0.20 0.18 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.15 0.03 0.02 

Potassium-40 8.07 0.58 0.16 

Protactinium-231 0.28 0.31 0.51 

Radium-226 1.70 0.41 0.04 

Radium-228 0.39 0.04 0.06 

Thorium-228 0.83 0.47 0.16 

Thorium-230 2.39 0.90 0.40 

Thorium-232 0.46 0.35 0.30 

Uranium-235 0.39 0.18 0.24 

Uranium-238 6.14 0.67 0.38 

SLD118151 06/24/09 1.5 2.0 Actinium-227 0.12 0.40 0.62 0.05 
Americium-241 0.03 0.09 0.13 

Cesium-137 0.00 0.04 0.07 

Potassium-40 5.58 1.42 0.42 

Protactinium-231 -0.08 1.23 1.99 

Radium-226 2.13 0.63 0.17 

Radium-228 0.84 0.18 0.22 

Thorium-228 1.05 0.51 0.27 

Thorium-230 1.36 0.60 0.27 

Thnrii im-737 0.77 0.44 0.32 

Uranium-235 -0.21 0.51 0.82 

Uranium-238 4.16 1.95 1.28 

SLD118153 06/24/09 2 2.5 Actinium-227 0.01 0.09 0.13 0.00 
Americium-241 0.02 0.02 0.02 

Cesium-137 0.01 0.01 0.01 

Potassium-40 3.00 0.31 0.10 

Protactinium-231 -0.10 0.20 0.33 

Radium-226 1.05 0.26 0.03 

Radium-228 0.13 0.03 0.04 

Thorium-228 0.18 0.19 0.12 

Thorium-230 0.64 0.36 0.12 

Thorium-232 0.09 0.13 0.12 

Uranium-235 0.12 0.11 0.19 

Uranium-238 0.99 0.23 0.23 

SLD118152 06/24/09 4 4.5 Actinium-227 0.11 0.13 0.16 0.00 
Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.92 0.59 0.12 

Protactinium-231 -0.21 0.28 0.41 

Radium-226 1.00 0.25 0.04 

Radium-228 0.41 0.04 0.05 

Thorium-228 0.61 0.38 0.26 

Thorium-230 1.31 0.58 0.14 

Thorium 232 0.57 0.36 0.14 

Uranium-235 0.08 0.13 0.21 

Uranium-238 1.06 0.47 0.35 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

SLD118154 SLD118154 06/24/09 0 0.5 Actinium-227 -0.14 0.26 0.38 0.02 

Americium-241 -0.05 0.10 0.15 

Cesium-137 0.04 0.04 0.05 

Potassium-40 9.81 1.25 0.45 

Protactinium-231 -0.31 0.64 1.05 

Radium-226 1.45 0.41 0.10 

Radium-228 0.58 0.11 0.14 

Thorium-228 1.23 0.55 0.14 

Thorium-230 1.64 0.66 0.14 

Thorium-232 0.82 0.44 0.14 

Uranium-235 0.07 0.30 0.50 

Uranium-238 2.56 1.78 1.38 

SLD118155 06/24/09 1 1.5 Actinium-227 -0.04 0.23 0.36 0.11 

Americium-241 0.05 0.09 0.14 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.10 1.12 0.29 

Protactinium-231 -0.82 0.66 0.89 

Radium-226 2.31 0.60 0.10 

Radium-228 0.90 0.10 0.11 

Thorium-228 0.83 0.42 0.22 

Thorium-230 2.45 0.80 0.12 

Thorium-232 0.93 0.44 0.12 

Uranium-235 0.62 0.48 0.50 

Uranium-238 5.06 1.53 1.25 

SLD118156 06/24/09 2 2.5 Actinium-227 0.00 0.09 0.13 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.19 0.34 0.11 

Protactinium-231 0.09 0.24 0.37 

Radium-226 0.85 0.21 0.03 

Radlum-228 0.16 0.03 0.04 

Thorium-228 0.28 0.27 0.30 

Thorium-230 1.07 0.55 0.16 

Thorium-232 0.30 0.27 0.16 

Uranium-235 0.06 0.10 0.17 

Uranium-238 1.23 0.34 0.23 

5LD118157 06/24/09 4 4.5 Actinium-227 -0.06 0.16 0.27 0.23 

Americium-241 0.06 0.03 0.07 

Cesium-137 0.24 0.05 0.02 

Potassium-40 8.44 0.74 0.19 

Protactinium-231 0.34 0.45 0.70 

Rarlium-226 2.23 0.55 0.u/ 

Radium-228 0.52 0.07 0.08 

Thorium-228 0.98 0.48 0.29 

Thorium-230 3.05 0.96 0.13 

Thorium-232 0.91 0.45 0.13 

Uranium-235 0.42 0.24 0.36 

Uranium-238 _ 	9.35 0.87 0.63 



Table 6 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation Radiological Data Results 

Page 120 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118158 SLD118158 06/24/09 0 0.5 Actinium-227 -0.39 0.43 0.61 0.69 
Americium-241 0.05 0.21 0.33 

Cesium-137 0.37 0.09 0.08 

Potassium-40 13.25 1.85 0.65 

Protactinium-231 -0.91 1.27 1.79 

Radium-226 3.67 1.00 0.19 

Radium-228 0.94 0.18 0.23 

Thorium-228 0.73 0.40 0.23 

Thorium-230 4.15 1.17 0.13 

Thorium-232 0.69 0.38 0.23 

Uranium-235 1.20 0.84 0.82 

Uranium-238 13.60 3.63 2.54 

SLD118159 06/24/09 0.5 1.0 Actinium-227 -0.24 0.34 0.50 0.21 
Americium-241 0.03 0.07 0.12 

Cesium-137 0.00 0.03 0.05 

Potassium-40 9.73 1.25 0.48 

Protactinium-231 0.38 0.89 1.43 

Radium-226 2.98 0.78 0.14 

Radium-228 0.92 0.14 0.16 

Thorium-228 0.94 0.45 0.26 

Thorium-230 2.24 0.75 0.12 

Thorium-232 0.61 0.35 0.12 

Uranium-235 1.05 0.68 0.70 

Uranium-238 10.69 1.58 1.05 

SLD118160 06/24/09 2.5 3.0 Actinium-227 -0.11 0.47 0.77 0.27 
Americium-241 -0.13 0.12 0.16 

Cesium-137 -0.03 0.05 0.07 

Potassium-40 11.11 1.89 0.71 

Protactinium-231 -0.52 1.36 2.17 

Radium-226 5.48 1.39 0.21 

Radium-228 1.14 0.19 0.24 

Thorium-228 1.29 0.59 0.36 

Thorium-230 4.64 1.34 0.14 

Thorium-232 1.38 0.60 0.14 

Uranium-235 0.16 0.59 1.01 

Uranium-238 5.05 2.31 1.56 

SLD118161 06/24/09 4 4.5 Actinium-227 -0.06 0.11 0.17 0.00 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.51 0.66 0.12 

Protactinium-231 0.03 0.30 0.45 

Radium-226 1.93 0.46 0.05 

Radium-228 0.54 0.05 0.05 

Thorium-228 0.76 0.43 0.31 

Thorium-230 1.93 0.74 0.26 

Thorium-232 0.52 _ 0.35 0.14 

Uranium-235 -0.02 0.14 0.23 

Uranium-238 1.61 0.55 0.40 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118162 SLD118162 06/24/09 0 0.5 Actinium-227 -0.05 0.34 0.52 0.16 

Americium-241 -0.11 0.15 0.21 

Cesium-137 0.37 0.08 0.05 

Potassium-40 8.19 1.34 0.40 

Protactinium-231 -0.80 0.91 1.43 

Radium-226 1.97 0.56 0.13 

Radium-228 0.51 0.14 0.18 

Thorium-228 0.84 0.43 0.24 

Thorium-230 2.31 0.79 0.24 

Thorium-232 0.52 0.33 0.13 

Uranium-235 0.68 0.41 0.56 

Uranium-238 5.68 2.29 1.87 

5LD118163 06/24/09 1.5 2.0 Actinium-227 0.02 0.12 0.20 0.10 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 11.16 0.71 0.17 

Protactinium-231 0.23 0.34 0.55 

Radium-226 2.06 0.49 0.05 

Radium-228 0.50 0.05 0.07 

Thorium-228 0.82 0.43 0.25 

Thorium-230 2.85 0.93 0.33 

Thorium-232 0.43 0.30 0.25 

Uranium-235 0.21 0.13 0.23 

Uranium-238 3.27 0.59 0.38 

5LD118164 06/24/09 3 3.5 Actinium-227 -0.01 0.10 0.17 0.00 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 3.06 0.49 0.17 

Protactinium-231 -0.24 0.29 0.45 

Radium-226 1.23 0.32 0.04 

Radium-228 0.16 0.04 0.06 

Thorium-228 0.18 _ 	0.21 0.16 

Thorium-230 1.08 0.56 0.40 

Thorium-232 0.18 0.21 0.16 

Uranium-235 0.10 0.14 0.24 

Uranium-238 1.06 0.43 0.34 

SLD118165 SLD118165 06/24/09 0 0.5 Actinium-227 -0.07 0.42 0.66 1.45 

Americium-241 0.00 0.12 0.19 

Cesium-137 0.90 0.13 0.06 

Potassium-40 12.10 1.43 0.53 

Protactinium-231 0.20 1.29 1.91 

Radium 226 5.02 'I .zb 0.19 

Radium-228 0.64 0.15 0.20 

Thorium-228 1.08 0.48 0.12 

Thorium-230 5.98 1.51 0.30 

Thorium-232 0.80 0.41 0.23 

Uranium-235 2.04 0.73 0.82 

Uranium-238 _ 	33.77 3.37 1.61 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD118165 5LD118166 06/24/09 1.5 2.0 Actinium-227 -0.05 0.48 0.75 0.13 

Americium-241 -0.01 0.20 0.32 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 12.52 1.86 0.77 

Protactinium-231 -0.93 1.19 1.88 

Radium-226 3.03 0.86 0.19 

Radium-228 0.92 0.19 0.28 

Thorium-228 1.30 0.54 0.23 

Thorium-230 2.31 0.77 0.12 

Thorium-232 1.03 0.47 0.23 

Uranium-235 0.57 0.58 1.00 

Uranium-238 6.93 2.76 2.72 

SLD118167 06/24/09 2.5 3.0 Actinium-227 0.31 0.44 0.73 0.42 
Americium-241 -0.04 0.09 0.14 

Cesium-137 0.29 0.07 0.06 

Potassium-40 10.36 1.56 0.58 

Protactinium-231 0.49 1.23 1.97 

Radium-226 4.76 1.21 0.19 

Radium-228 1.06 0.17 0.23 

Thorium-228 1.68 0.72 0.35 

Thorium-230 5.31 1.54 0.16 

Thorium-232 1.16 0.58 0.30 

Uranium-235 1.35 0.92 0.95 

Uranium-238 10.99 2.16 1.26 

SLD118168 06/24/09 4 4.5 Actinium-227 -0.06 0.15 0.22 0.03 
Americium-241 0.02 0.06 0.10 

Cesium-137 0.05 0.04 0.03 

Potassium-40 7.22 0.86 0.16 

Protactinium-231 0.02 0.38 0.66 

Radium-226 0.91 0.26 0.06 

Radium-228 0.24 0.05 0.09 

Thorium-228 0.46 0.33 0.26 

Thorium-230 0.84 0.45 0.14 

Thorium-232 0.14 0.18 0.26 

Uranium-235 0.21 0.19 0.33 

Uranium-238 2.81 1.02 0.74 

SLD118169 SLD118169 06/25/09 0 0.5 Actinium-227 -0.14 0.29 0.43 0.03 
Americium-241 0.05 0.12 0.19 

Cesium-137 0.09 0.04 0.05 

Potassium-40 17.32 1.79 0.39 

Protactinium-231 0.13 0.84 1.32 

Radium-226 1.65 0.48 0.11 

Radium-228 0.79 0.12 0.14 

Thorium-228 0.62 0.36 0.13 

Thorium-230 1.91 0.70 0.13 

Thorlum-232 0.75 0.41 0.24 

Uranium-235 -0.01 0.37 0.58 

Uranium-238 	_ 2.69 2.08 1.49 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118169 SLD118170 06/25/09 0.5 1.0 Actinium-227 0.00 0.12 0.19 0.13 

Americium-241 0.00 0.02 0.04 

Cesium-137 0.16 0.03 0.02 

Potassium-40 19.02 1.04 0.17 

Protactinium-231 0.11 0.34 0.54 

Radium-226 1.55 0.38 0.05 

Radium-228 0.63 0.06 0.07 

Thorium-228 0.72 0.41 0.14 

Thorium-230 3.81 1.15 0.31 

Thorium-232 0.67 0.39 0.14 

Uranium-235 0.04 0.15 0.25 

Uranium-238 1.84 0.44 0.38 

SLD118171 06/25/09 3.3 3.8 Actinium-227 -0.17 0.28 0.38 0.00 

Americium-241 -0.01 0.04 0.07 

Cesium-137 0.00 0.03 0.05 

Potassium-40 4.78 0.79 0.34 

Protactinium-231 -0.45 0.75 1.14 

Radium-226 0.39 0.21 0.21 

Radium-228 0.30 0.10 0.16 

Thorium-228 0.29 0.29 0.19 

Thorium-230 1.06 0.60 0.36 

Thorium-232 0.13 0.21 0.36 

Uranium-235 -0.12 0.29 0.47 

Uranium-238 0.13 0.63 1.10 

SLD118172 SLD118172 06/25/09 0 0.5 Actinium-227 0.03 0.10 0.16 0.15 

Americium-241 0.03 0.02 0.04 

Cesium-137 0.06 0.02 0.02 

Potassium-40 17.68 0.85 0.09 

Protactinium-231 0.06 0.30 0.45 

Radium-226 1.35 0.33 0.04 

Radium-228 0.53 0.04 0.05 

Thorium-228 0.82 0.43 0.28 

Thorium-230 2.69 0.88 0.13 

Thorium-232 0.71 0.39 0.13 

Uranium-235 0.12 0.13 0.22 

Uranium-238 1.23 0.34 0.34 

SLD118173 06/25/09 1.5 2.0 Actinium-227 -0.12 0.34 0.51 0.24 

Americium-241 0.09 0.13 0.22 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 12.32 1.54 0.55 

Protactinium-231 0.05 0.92 1.43 

Radium-226 2.69 0.72 0.14 - 

Radium-228 1.00 0.14 0.15 

Thorium-228 1.30 0.63 0.36 

Thorium-230 4.59 1.41 0.16 

Thorium-232 0.83 0.48 0.30 

Uranium-235 0.70 0.74 0.70 

Uranium-238 4.64 1.64 1.82 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118172 SLD118174  06/25/09 2.5 3.0 Actinium-227 -0.07 0.35 0.58 0.11 
Americium-241 0.09 0.09 0.14 

Cesium-137 0.01 0.04 0.06 

Potassium-40 11.32 1.35 0.57 

Protactinium-231 1.49 1.39 1.78 

Radium-226 3.09 0.82 0.15 

Radium-228 0.87 0.15 0.18 

Thorium-228 0.92 0.50 0.16 

Thorium-230 3.12 1.05 0.16 

Thorium-232 0.92 0.50 0.16 

Uranium-235 0.74 0.76 0.80 

Uranium-238 2.87 1.39 1.28 

SLD118175 06/25/09 4 4.5 Actinium-227 0.10 0.26 0.42 0.04 
Americium-241 0.02 0.10 0.18 

Cesium-137 0.00 0.03 0.04 

Potassium-40 10.90 1.38 0.45 

Protactinium-231 0.36 0.75 1.22 

Radium-226 1.59 0.45 0.11 

Radium-228 0.59 0.12 0.16 

Thorium-228 1.14 0.51 0.13 

Thorium-230 2.48 0.83 0.13 

Thnrii im-732 0,86 044 0.13 

Uranium-235 0.01 0.31 0.50 

Uranium-238 1.02 0.96 1.74 

SLD118176 SLD118176 06/25/09 0 0.5 Actinium-227 -0.03 0.13 0.21 0.60 
Americium-241 0.03 0.03 0.05 

Cesium-137 0.07 0.04 0.02 

Potassium-40 8.97 0.73 0.15 

Protactinium-231 -0.19 0.37 0.58 

Radium-226 1.34 0.34 0.05 

Radium-228 0.44 0.06 0.05 

Thorium-228 0.47 0.31 0.13 

Thorium-230 4.90 1.32 0.13 

Thorium-232 0.56 0.34 0.13 

Uranium-235 0.13 0.17 0.28 

Uranium-238 1.60 0.54 0.42 

SLD118177 06/25/09 0.5 1.0 Actinium-227 -0.04 0.20 0.30 0.03 
Americium-241 0.03 0.08 0.13 

Cesium-137 -0.02 0.02 0.02 

Potassium-40 9.36 0.93 0.15 

Protactinium-231 -0.01 0.52 0.80 

Radium-226 2.48 0.63 0.08 

Radium-228 0.81 0.08 0.10 

Thorium-228 1.36 0.62 0.15 

Thorium-230 1.87 0.75 0.15 

Thorium-232 0.68 0.42 0.15 

Uranium-235 0.02 0.26 0.42 

Uranium-238 	_ 3.08 1.40 1.05 
• 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of ' 
Ratios 
Value 

SLD118176 SLD118178 06/25/09 2 2.5 Actinium-227 -0.04 0.27 0.43 0.01 

Americium-241 0.03 0.06 0.09 

Cesium-137 0.01 0.03 0.05 

Potassium-40 4.37 0.91 0.46 

Protactinium-231 -0.52 0.75 1.14 

Radium-226 1.45 0.43 0.13 

Radium-228 0.42 0.11 0.18 

Thorium-228 0.88 0.59 0.24 

Thorium-230 2.11 0.99 0.24 

Thorium-232 0.42 0.41 0.44 

Uranium-235 0.11 0.34 0.57 

Uranium-238 1.53 1.45 0.83 

SLD118179 06/25/09 4 4.5 Actinium-227 0.02 0.11 0.17 0.00 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.44 0.78 0.18 

Protactinium-231 -0.06 0.29 0.43 

Radium-226 0.49 0.15 0.04 

Radium-228 0.23 0.05 0.07 

Thorium-228 0.52 0.35 0.27 

Thorium-230 0.78 0.44 0.27 

Thorium-232 0.21 0.22 0.14 

Uranium-235 -0.02 0.14 0.22 

Uranium-238 0.56 0.39 0.71 

SLD118180 SLD118180 06/25/09 0 0.5 Actinium-227 -0.07 0.14 0.22 0.25 

Americium-241 0.03 0.04 0.05 

Cesium-137 0.17 0.03 0.02 

Potassium-40 8.12 0.61 0.18 

Protactinium-231 0.09 0.39 0.57 

Radium-226 1.97 0.49 0.06 

Radium-228 0.62 0.06 0.07 

Thorium-228 0.66 0.37 0.23 

Thorium-230 3.06 0.94 0.12 

Thorium-232 0.76 0.40 0.12 

Uranium-235 0.40 0.31 0.32 

Uranium-238 2.74 0.59 0.50 

SLD118181 06/25/09 1.5 2.0 Actinium-227 -0.39 0.31 0.44 0.02 

Americium-241 -0.04 0.06 0.10 

Cesium-137 0.00 0.03 0.04 

Potassium-40 9.83 1.15 0.48 

Protactinium-231 0.39 0.79 1.27 

Radium-226 2.73 0.70 0.12 

Radium-228 0.84 0.12 0.14 

Thorium-228 1.35 0.59 0.14 

Thorium-230 2.24 0.80 0.14 

Thorium-232 0.82 0.44 0.26 

Uranium-235 0.09 0.37 0.61 

Uranium-238 1.66 0.87 0.94 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  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 

5LD118180 SLD118182 06/25/09 3 3.5 Actinium-227 0.26 0.11 0.25 0.14 
Americium-241 0.04 0.04 0.06 

Cesium-137 0.01 0.01 0.02 

Potassium-40 13.83 0.82 0.16 

Protactinium-231 0.00 0.48 0.71 

Radium-226 4.10 0.95 0.06 

Radium-228 1.14 0.07 0.07 

Thorium-228 1.35 0.54 0.12 

Thorium-230 2.89 0.88 0.26 

Thorium-232 0.91 0.43 0.12 

Uranium-235 0.04 0.21 0.35 

Uranium-238 3.62 0.71 0.58 

SLD118183 06/25/09 4 4.5 Actinium-227 -0.04 0.24 0.38 0.01 
Americium 241 0.01 0.05 0.09 

Cesium-137 0.02 0.02 0.04 

Potassium-40 13.16 1.21 0.36 

Protactinium-231 -0.23 0.61 0.92 

Radium-226 1.81 0.49 0.08 

Radium-228 0.81 0.10 0.12 

Thorium-228 1.33 0.58 0.14 

Thorium-230 1.67 0.67 0.26 

Thorium-232 0.85 0.45 0.26 

Uranium-235 -0.02 0.30 0.49 

Uranium-238 1.90 1.03 0.75 

SLD118184 SLD118184 06/25/09 0 0.5 Actinium-227 0.16 0.28 0.46 0.26 
Americium-241 0.05 0.05 0.09 

Cesium-137 0.16 0.07 0.05 

Potassium-40 9.61 1.16 0.36 

Protactinium-231 0.52 0.78 1.28 

Radium-226 2.55 0.68 0.12 

Radium-228 0.66 0.14 0.17 

Thorium-228 0.52 0.35 0.30 

Thorium-230 3.05 0.97 0.14 

Thorium-232 0.94 0.47 0.25 

Uranium-235 0.15 0.34 0.56 

Uranium-238 3.08 0.85 0.89 

SLD118185 06/25/09 1 1.5 Actinium-227 0.21 0.06 0.19 0.35 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.40 0.03 0.01 

Potassium-40 8.26 0.54 0.13 

Protactinium-231 -0.09 0.33 0.47 

Radium-226 2.01 0.48 0.04 

Radium-228 0.59 0.05 0.05 

Thorium-228 1.25 0.60 0.16 

Thorium-230 6.92 1.88 0.16 

Thorium-232 1.07 0.55 0.16 

Uranium-235 0.06 0.15 0.25 

Uranium-238 	_ 2.10 0.54 0.40 
• 
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Sample 
Location 

Sample 
Identification 

Number 

CoIlertinn 
Date 

Start 
Depth 
(ft I  bgs)2  

CIR.] 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter 
' 
Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD118184 SLD118186 06/25/09 2 2.5 Actinium-227 0.30 0.30 0.43 0.22 

Americium-241 -0.01 0.06 0.09 

Cesium-137 0.13 0.05 0.04 

Potassium-40 6.77 0.99 0.38 

Protactinium-231 0.22 0.76 1.20 

Radium-226 2.10 0.57 0.10 

Radium-228 0.62 0.11 0.14 

Thorium-228 0.88 0.46 0.14 

Thorium-230 4.50 1.30 0.14 

Thorium-232 0.41 0.30 0.14 

Uranium-235 0.10 0.33 0.54 

Uranium-238 3.80 1.19 0.82 

SLD118187 06/25/09 4.5 5.0 Actinium-227 0.04 0.09 0.14 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 11.00 0.61 0.10 

Protactinium-231 0.03 0.24 0.36 

Radium-226 1.00 0.25 0.04 

Radium-228 0.55 0.04 0.05 

Thorium-228 0.89 0.44 0.13 

Thorium-230 1.13 0.51 0.13 

Thorium-232 0.66 0.37 0.13 

Uranium-235 0.08 0.11 0.19 

Uranium-238 1.01 0.42 0.31 

SLD118188 SLD118188 06/25/09 0 0.5 Actinium-227 -0.02 0.12 0.18 0.23 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.16 0.02 0.01 

Potassium-40 7.99 0.56 0.16 

Protactinium-231 0.13 0.29 0.47 

Radium-226 1.70 0.41 0.04 

Radium-228 0.48 0.05 0.06 

Thorium-228 0.90 0.45 0.13 

Thorium-230 3.04 0.94 0.13 

Thorium-232 0.71 0.39 0.13 

Uranium-235 0.06 0.14 0.23 

Uranium-238 1.81 0.48 0.31 

SLD118189 06/25/09 1 1.5 Actinium-227 0.16 0.30 0.50 0.22 

Americium-241 0.17 0.11 0.11 

Cesium-137 0.03 0.03 0.05 

Potassium-40 10.11 1.34 0.49 

Protactinium-231 0.11 0.95 1.41 

Radium-226 2.73 0.73 0.14 

Radium-228 0.93 0.14 0.14 

Thorium-228 0.79 0.45 0.15 

Thorium-230 3.05 1.02 0.15 

Thorium-232 1.35 0.61 0.15 

Uranium-235 s 	0.72 0.68 0.72 

Uranium-238 7.84 I 1.22 0.98 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD118188 SLD118190  06/25/09 2 2.5 Actinium-227 0.44 0.50 0.66 0.54 
Americium-241 -0.01 0.08 0.12 

Cesium-137 0.26 0.09 0.06 

Potassium-40 9.96 1.28 0.38 

Protactinium-231 0.19 1.02 1.60 

Radium-226 2.86 0.76 0.15 

Radium-228 0.91 0.15 0.20 

Thorium-228 0.87 0.47 0.15 

Thorium-230 8.45 2.12 0.33 

Thorium-232 1.51 0.64 0.27 

Uranium-235 0.33 0.44 0.74 

Uranium-238 5.33 1.53 1.15 

SLD118191 06/25/09 5 5.5 Actinium-227 0.09 0.11 0.19 0.00 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.65 0.60 0.10 

Protactinium-231 -0.35 0.32 0.42 

Radium-226 1.56 0.38 0.05 

Radiiim-228 0.51 0.05 0.05 

Thorium-228 0.62 0.36 0.13 

Thorium-230 2.01 0.73 0.13 

Thorium-232 0.42 0.30 0.24 

Uranium-235 0.06 0 14 0.23 

UranIum-238 1.15 0.45 0.39 

SLD118192 5LD118192  06/25/09 0 0.5 Actinium-227 -0.15 0.38 0.57 2.14 
Americium-241 -0.05 0.07 0.11 

Cesium-137 0.73 0.10 0.05 

Potassium-40 9.45 1.24 0.42 

Protactinium-231 1.08 1.00 1.82 

Radium-226 2.53 0.68 0.15 

Radium-228 0.79 0.15 0.19 

Thorium-228 1.12 0.53 0.26 

Thorium-230 12.29 2.83 0.14 

Thorium-232 1.23 0.56 0.14 

Uranium-235 0.37 0.41 0.69 

Uranium-238 3.67 1.42 1.06 

SL0118193 06/25/09 0.5 1.0 Actinium-227 -0.10 0.28 0.43 0.25 
Americium-241 -0.01 0.07 0.10 

Cesium-137 0.04 0.03 0.05 

Potassium-40 11.22 1.12 0.30 

Protactinium-231 0.06 0.75 1.21 

Radium-226 3.14 0.79 0.10 

Radium-228 0.98 0.12 0.12 

Thorium-228 1.55 0.68 0.29 

Thorium-230 4.39 1.34 0.29 

Thorium-232 0.93 0.50 0.16 

Uranium-235 0.32 0.34 0.60 

Uranium-238 	_ 5.73 1.38 0.94 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118192 SLD118194 06/25/09 3.5 4.0 Actinium-227 -0.10 0.26 0.39 0.00 

Americium-241 0.05 0.09 0.17 

Cesium-137 0.00 0.03 0.04 

Potassium-40 8.84 1.28 0.41 

Protactinium-231 -0.63 0.76 1.19 

Radium-226 1.33 0.40 0.13 

Radium-228 0.79 0.13 0.16 

Thorium-228 1.31 0.59 0.15 

Thorium-230 1.62 0.68 0.27 

Thorium-232 0.93 0.48 0.15 

Uranium-235 -0.08 0.34 0.53 

Uranium-238 0.92 0.92 1.68 

SLD118195 06/25/09 4.5 5.0 Actinium-227 -0.08 0.19 0.30 0.03 

Americium-241 0.15 0.12 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.28 1.31 0.28 

Protactinium-231 -0.08 0.57 0.88 

Radium-226 2.14 0.55 0.08 

Radium-228 1.07 0.10 0.10 

Thorium-228 1.05 0.51 0.14 

Thorium-230 1.53 0.64 0.14 

Thorium-232 0.89 0.47_ 0.14 

Uranium-235 0.10 0.24 0.40 

Uranium-238 2.33 1.09 1.06 

SLD118196 SLD118196 06/29/09 0 0.5 Actinium-227 0.03 0.18 0.29 0.21 

Americium-241 0.02 0.07 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 12.29 1.11 0.22 

Protactinium-231 0.01 0.49 0.84 

Radium-226 1.67 0.44 0.08 

Radium-228 0.80 0.08 0.10 

Thorium-228 1.94 0.76 0.28 

Thorium-230 2.63 0.92 0.15 

Thorium-232 1.29 0.59 0.15 

Uranium-235 0.30 0.33 0.41 

Uranium-238 2.90 1.17 0.98 

SLD118197 06/29/09 1 1.5 Actinium-227 0.55 0.57 0.73 0.18 

Americium-241 0.04 0.10 0.15 

Cesium-137 0.00 0.05 0.07 

Potassium-40 6.94 1.44 0.66 

Protactinium-231 0.31 1.23 1.84 

Radium-226 4.76 1.22 0.19 

Radium-228 0.92 0.19 0.22 

Thorium-228 1.11 0.51 0.28 

Thorium-230 3.93 1.13 0.13 
- 

Thorium-232 0.84 0.43 0.24 

Uranium-235 0.02 0.52 0.88 

Uranium-238 3.57 2.25 1.52 
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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 5  
Ratios 
Value 

SLD118196 5LD118198 06/29/09 2 2.5 Actinium-227 0.17 0.14 0.18 0.01 

Americium-241 -0.01 0.03 0.04 

Cesium-137 0.04 0.01 0.01 

Potassium-40 7.54 0.53 0.14 

Protactinium-231 -0.10 0.30 0.42 

Radium-226 1.61 0.39 0.04 

Radium-228 0.48 0.04 0.05 

Thorium-228 0.84 0.45 0.14 

Thorium-230 1.69 0.68 0.14 

Thorium-232 0.37 0.29 0.14 

Uranium-235 0.05 0.14 0.23 

Uranium-238 1.75 0.52 0.38 

SLD118199 06/29/09 5 5.5 Actinium-227 0.03 0.19 0.30 0.01 
Americium-241 0.00 0.07 0.12 

Cesium-137 -0.03 0.02 0.03 

Potassium-40 16.96 1.35 0.26 

Protactinium-231 -0.14 0.49 0.73 

Radium-226 1.32 0.37 0.08 

Radium-228 1.03 0.09 0.10 

Thorium-228 1.02 0.51 0.15 

Thorium-230 1.18 0.55 0.15 

Thorium-232 1.07 0.52 0.15 

Uranium-235 -0.04 0.24 0.35 

Uranium-238 0.90 0.68 1.22 

SLD118200 SLD118200 06/29/09 0 0.5 Actinium-227 -0.15 0.23 0.33 1.13 

Americium-241 0.02 0.05 0.07 

Cesium-137 0.03 0.03 0.03 

Potassium-40 5.42 0.58 0.25 

Protactinium-231 0.11 0.61 0.90 

Radium-226 4.92 1.18 0.09 

Radium-228 1.03 0.08 0.10 

Thorium-228 1.40 0.62 0.15 

Thorium-230 7.13 1.88 0.15 

Thorium-232 1.12 0.55 0.15 

Uranium-235 0.17 0.27 0.46 

Uranium-238 5.06 1.01 0.69 

SLD118201 06/29/09 0.5 1.0 Actinium-227 0.05 0.15 0.22 0.04 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.08 0.60 0.19 

Protactinium-231 0.04 0.38 0.56 

Radium-226 2.47 0.59 0.06 

Radium-228 0.78 0.06 0.06 

Thorium-228 0.95 0.51 0.16 

Thorium-230 2.01 0.80 0.16 

Thorium-232 0.77 0.45 0.16 

Uranium-235 0.14 0.18 0.31 

Uranium-238 3.32 0.70 0.47 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Stall 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

_ 
Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118200 SLD118202 06/29/09 2.5 3.0 Actinium-227 0.00 0.07 0.11 0.00 

Americium-241 -0.01 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.34 0.27 0.10 

Protactinium-231 0.42 0.52 0.32 

Radium-226 0.57 0.15 0.03 

Radium-228 0.17 0.03 0.04 

Thorium-228 0.09 0.18 0.24 

Thorium-230 0.35 0.36 0.24 

Thorium-232 0.35 0.36 0.24 

Uranium-235 0.02 0.08 0.13 

Uranium-238 0.46 0.23 0.19 

SLD118203 06/29/09 5.5 6.0 Actinium-227 -0.03 0.31 0.48 0.03 

Americium-241 -0.03 0.12 0.20 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 16.61 1.83 0.43 

Protactinium-231 -0.04 0.83 1.28 

Radium-226 1.52 0.46 0.12 

Radium-228 0.91 0.16 0.17 

Thorium-228 0.89 0.44 0.13 

Thorium-230 2.09 0.74 0.28 

Thorium-232 1.39 0.57 0.24 

Uranium-235 -0.29 0.38 0.56 

Uranium-238 0.93 1.16 2.07 

SLD118204 SL0118204 06/29/09 0 0.5 Actinium-227 -0.20 0.31 0.46 0.35 

Americium-241 0.05 0.06 0.10 

Cesium-137 0.00 0.02 0.04 

Potassium-40 2.85 0.85 0.44 

Protactinium-231 -0.38 0.81 1.21 

Radium-226 4.03 0.99 0.13 

Radium-228 0.70 0.11 0.13 , 
Thorium-228 1.09 0.51 0.13 

Thorlum-230 3.66 1.10 0.13 

Thorium-232 0.73 0.41 0.25 , 
Uranium-235 0.10 0.36 0.59 

Uranium-238 1.89 1.12 0.92 

SLD118205 06/29/09 0.5 1.0 

_ 

Actinium-227 0.13 0.24 0.40 0.17 

Americium-241 -0.01 0.06 0.09 

Cesium-137 0.11 0.03 0.03 

Potassium-40 5.23 0.86 0.29 

Protactinium-231 -0.30 0.74 1.13 
_ 

RadiuM-2?6 2.62 0.85 0.09 

Radium-228 0.66 0.10 0.09 

Thorium-228 0.58 0.38 0.27 

Thorium-230 3.55 1.12 0.27 

Thorium-232 0.70 0.41 0.15 

Uranium-235 0.09 0.33 0.52 

- Uranium-238 4.42 0.97 0.89 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 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 5  
Ratios 
Value 

SLD118204 SLD118206 06/29/09 3.5 4.0 Actinium-227 0.01 0.10 0.16 0.00 
Americium-241 -0.02 0.04 0.06 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.78 0.51 0.12 

Protactinium-231 -0.04 0.32 0.48 

Radium-226 0.63 0.18 0.04 

Radium-228 0.21 0.04 0.05 

Thorium-228 0.35 0.26 0.23 

Thorium-230 0.54 0.33 0.12 

Thorium-232 0.09 0.13 0.12 

Uranium-235 0.02 0.13 0.21 

Uranium-238 0.75 0.63 0.55 

SLD118207 06/29/09 4 4.5 Actinium-227 -0.03 0.09 0.14 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potasslum-40 6.29 0.49 0.11 

Protactinium-231 0.07 0.24 0.39 
- 

Radium-226 0.79 0.21 0.04 

Radium-228 0.43 0.04 0.05 

Thorium-228 0.66 0.39 0.30 

Thorium-230 0.73 0.41 0.25 

Thorium-232 0.34 0.27 0.13 

Uranium-235 0.03 0,11 0 18 

Uranium-238 0.99 _ 0.33 0.26 

SLD118208 SLD118208 06/29/09 0 0.5 Actinium-227 -0.02 0.12 0.18 0.52 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.03 0.01 0.01 

Potassium-40 4.10 0.36 0.12 

Protactinium-231 0.21 0.32 0.49 

Radium-226 3.00 0.69 0.04 

Radium-228 0.56 0.04 0.04 

Thorium-228 1.04 0.50 0.25 

Thorium-230 4.32 1.24 0.14 

Thorium-232 0.61 0.38 0.34 

Uranium-235 0.14 0.16 0.27 

Uranium-238 3.93 0.60 0.41 

5LD118209 06/29/09 0.5 1.0 Actinium-227 0.17 0.08 0.24 0.78 
Americium-241 0.04 0.04 0.07 

Cesium-137 0.19 0.03 0.03 

Potassium-40 8.86 0.73 0.24 

Protactinium-231 0.51 0.48 0.79 

Radium-226 4.30 1.00 0.07 

Radium-228 0.94 0.08 0.09 

Thorium-228 0.81 0.46 0.34 

Thorium-230 8.28 2.13 0.15 

Thorium-232 1.51 0.65 0.15 

Uranium-235 1.25 0.28 0.36 

Uranium-238 17.74 1.33 0.65 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118208 SLD118210 06/29/09 3 3.5 Actinium-227 -0.01 0.08 0.12 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 -0.01 0.01 0.01 

Polasslum-40 4.12 0.44 0.14 

Protactinium-231 0.44 0.47 0.34 

Radium-226 0.60 0.17 0.03 

Radium-228 0.21 0.04 0.04 

Thorium-228 0.32 0.29 0.35 

Thorium-230 0.92 0.50 0.16 

Thorium-232 0.22 0.24 0.29 

Uranium-235 0.06 0.10 0.18 

Uranium-238 1.06 0.38 0.28 

SLD118211 06/29/09 4 4.5 Actinium-227 0.00 0.09 0.13 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 8.81 0.55 0.09 

Protactinium-231 0.14 0.23 0.36 

Radium-226 0.93 0.23 0.03 

Radium-228 0.47 0.04 0.05 

Thorium-228 0.85 0.44 0.14 

Thorium-230 1.35 0.58 0.14 

Thorium-232 0.35 0.27 0.13 

Uranium-235 0.13 0.12 0.20 

Uranium-238 1.36 0.43 0.33 

SLD118212 SLD118212 06/30/09 0 0.5 Actinium-227 0.02 0.13 0.20 0.57 

Americium-241 -0.02 0.05 0.07 

Cesium-137 0.08 0.02 0.02 

Potassium-40 3.79 0.42 0.14 

Protactinium-231 -0.01 0.29 0.45 

Radium-226 1.38 0.35 0.05 

Radium-228 0.22 0.04 0.05 

Thorium-228 0.41 0.30 0.14 

Thorium-230 4.66 1.31 0.26 

Thorium-232 0.44 0.32 0.26 

Uranium-235 0.13 0.15 0.25 

Uranium-238 2.73 0.70 0.66 

SLD118213 06/30/09 1.5 2.0 Actinium-227 0.08 0.40 0.60 0.30 

Americium-241 0.09 0.12 0.18 

Cesium-137 0.03 0.04 0.07 

Potassium-40 11.33 1.42 0.55 

Protactinium-231 -1.30 1.19 1.77 

Radium-226 3.00 0.82 0.17 

Radium-228 0.84 0.20 0.21 

Thorium-228 1.25 0.59 0.33 

Thorium-230 3.45 1.11 0.15 

Thorium-232 1.04 0.53 0.28 

Uranium-235 1.01 0.54 0.86 

Uranium-238 _ 	11.20 2.19 1.53 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD118212 5LD118214 06/30/09 2.5 3.0 Actinium-227 0.08 0.27 0.44 0.26 

Americium-241 0.04 0.07 0.11 

Cesium-137 0.00 0.02 0.04 

Potassium-40 8.59 1.00 0.27 

Protactinium-231 0.05 0.84 1.24 

Radium-226 2.51 0.66 0.11 

Radium-228 0.82 0.11 0.10 

Thorium-228 0.91 0.50 0.16 

Thorium-230 3.45 1.15 0.16 

Thorium-232 0.60 0.40 0.16 

Uranium-235 0.65 0.46 0.54 

Uranium-238 9.29 1.48 1.01 

5LD118215 06/30/09 5 5.5 Actinium-227 -0.04 0.17 0.26 0.00 
Americium-241 0.00 0.06 0.10 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.77 0.95 0.23 

Protactinium-231 -0.02 0.44 0.68 

Radium-226 1.20 0.33 0.06 

Radium 228 0.55 0.08 0.08 

Thorium-228 1.21 0.59 0.16 

Thorium-230 1.27 0.61 0.16 

Thorium-232 0.48 0.35 0.16 

Uranium-235 0.40 0.34 0.36 

Uranium-238 0.81 0.90 0.87 

SL0118216 06/30/09 7 7.5 Actinium-227 0.07 0.17 0.26 0.12 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 11.87 0.80 0.21 

Protactinium-231 -0.05 0.44 0.68 

Radium-226 3.82 0.89 0.06 

Radium-228 1.02 0.07 0.08 

Thorium-228 1.56 0.63 0.14 

Thorium-230 2.97 0.96 0.14 

Thorium-232 1.16 0.53 0.14 

Uranium-235 -0.02 0.20 0.32 

Uranium-238 3.91 0.73 0.47 

SLD118217 SLD118217  06/30/09 0 0.5 Actinium-227 -0.04 0.20 0.33 2.49 
Americium-241 0.04 0.05 0.08 

Cesium-137 0.26 0.04 0.03 

Potassium-40 5.42 0.65 0.26 

Protactinium-231 0.20 0.61 0.91 

Radium-226 4.50 1.08 0.09 

Radium-228 0.78 0.08 0.11 

Thorium-228 0.69 0.40 0.14 

Thorium-230 13.86 3.17 0.14 

Thorium-232 0.85 0.45 0.14 

Uranium-235 0.38 0.27 0.47 

Uranium-238 6.73 0.81 0.73 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118217 SLD118218 06/30/09 0.5 1.0 Actinium-227 0.54 0.10 0.25 2.11 

Americium-241 0.00 0.05 0.08 

Cesium-137 0.15 0.03 0.02 

Potassium-40 8.94 0.67 0.21 

Protactinium-231 -0.06 0.51 0.73 

Radium-226 4.00 0.93 0.07 

Radium-228 0.77 0.06 0.06 

Thorium-228 1.08 0.55 0.16 

Thorium-230 29.91 6.57 0.16 

Thorium-232 1.02 0.53 0.16 

Uranium-235 0.76 0.28 0.37 

Uranium-238 13.95 1.14 0.71 

5LD118219 06/30/09 3 3.5 Actinium-227 0.02 0.17 0.26 0.01 

Americium-241 0.04 0.06 0.10 

Cesium-137 -0.02 0.02 0.02 

Potassium-40 13.39 1.12 0.18 

Protactinium-231 0.06 0.47 0.74 

Radium-226 1.19 0.33 0.07 

Radium-228 0.82 0.08 0.10 

Thorium-228 1.35 0.57 0.13 

Thorium-230 1.47 0.60 0.29 

Thorium-232 1.11 0.51 0.13 

Uranium-235 0.22 0.20 0.34 

Uranium-238 2.10 0.85 0.90 

SLD118220 06/30/09 4 4.5 Actinium-227 0.05 0.11 0.17 0.02 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 7.30 0.56 0.12 

Protactinium-231 -0.02 0.30 0.46 

Radium-226 1.42 0.35 0.04 

Radium-228 0.45 0.05 0.05 

Thorium-228 0.65 0.38 0.14 

Thorium-230 1.66 0.66 0.14 

Thorium-232 0.39 0.29 0.25 

Uranium-235 0.06 0.13 0.22 

Uranium-238 2.22 0.52 0.31 

SLD118221 SLD118221 07/01/09 0 0.5 Actinium-227 0.25 0.09 0.22 1.23 

Americium-241 0.03 0.03 0.05 

Cesium-137 0.16 0.02 0.02 

Potassium-40 6.51 0.54 0.23 

Protactinium-231 0.33 0.42 0.68 

Radium-226 3.93 0.91 0.06 

Radium-228 0.73 0.06 0.08 

Thorium-228 0.72 0.38 0.26 

Thorium-230 7.90 1.85 0.26 

Thorium-232 0.57 0.33 0.12 

Uranium-235 0.10 0.19 0.31 

Uranium-238 3.40 0.64 0.46 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft 1 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 

5LD118221 SLD118222  07/01/09 1.5 2.0 Actinium-227 0.44 0.10 0.22 0.79 

Americium-241 0.02 0.04 0.07 

Cesium-137 0.15 0.03 0.02 

Potassium-40 9.05 0.63 0.17 

Protactinium-231 0.00 0.45 0.66 

Radium-226 4.30 0.99 0.06 

Radium-228 0.85 0.07 0.07 

Thorium-228 0.64 0.37 0.30 

Thorium-230 11.75 2.59 0.12 

Thorium-232 0.63 0.35 0.12 

Uranium-235 0.56 0.24 0.34 

Uranium-238 8.19 0.87 0.63 

SLD118223 07/01/09 3 3.5 Actinium-227 0.21 0.19 0.34 0.00 
Americium-241 0.01 0.08 0.13 

Cesium-137 0.01 0.02 0.04 

Potassium-40 17.59 1.65 0.24 

Protactinium-231 -0.37 0.56 0.89 

Radium-226 0.61 0.21 0.09 

Radium-228 0.42 0.08 0.13 

Thorium-228 0.63 0.35 0.11 

Thorium-230 0.93 0.43 0.11 

Thorium-232 0.33 0.25 0.21 

Uranium-235 0.25 0,27 0.47 

Uranium-238 0.72 0.72 1.31 

SLD118224 07/01/09 4.5 5.0 Actinium-227 -0.01 0.08 0.13 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 17.73 0.92 0.14 

Protactinium-231 -0.24 0.22 0.35 

Radium-226 0.39 0.11 0.03 

Radium-228 0.29 0.03 0.05 

Thorium-228 0.26 0.31 0.45 

Thorium-230 0.37 0.34 0.20 

Thorium-232 0.30 0.31 0.20 

Uranium-235 0.01 0.10 0.17 

Uranium-238 0.31 0.26 0.25 

SLD118225 SLD118225  07/01/09 0 0.5 Actinium-227 0.04 0.30 0.51 0.57 
Americium-241 0.03 0.07 0.11 

Cesium-137 0.07 0.06 0.06 

Potassium-40 7.53 1.34 0.37 

Protactinium-231 0.19 0.95 1.42 

Radium-226 2.06 0.58 0.14 

Radium-228 0.59 0.12 0.20 

Thorium-228 1.19 0.56 0.27 

Thorium-230 4.78 1.39 0.33 

Thorium-232 0.60 0.38 0.15 

Uranium-235 0.45 0.40 0.72 

Uranium-238 1.48 1.46 0.98 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD118225 SLD118226 07/01/09 0.5 1.0 Actinium-227 0.06 0.20 0.33 0.44 

Americium-241 0.00 0.08 0.13 

Cesium-137 0.12 0.05 0.04 

Potassium-40 6.91 0.94 0.28 

Protactinium-231 0.03 0.57 0.89 

Radium-226 2.66 0.68 0.09 

Radium-228 0.76 0.09 0.10 

Thorium-228 1.12 0.52 0.33 

Thorium-230 7.94 1.97 0.33 

Thorium-232 0.97 0.47 0.13 

Uranium-235 0.22 0.28 0.47 

Uranium-238 3.38 1.31 1.16 

SLD118227 07/01/09 3.5 4.0 Actinium-227 0.07 0.14 0.22 0.00 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.21 1.01 0.17 

Protactinium-231 0.08 0.34 0.54 

Radium-226 1.42 0.35 0.05 

Radium-228 0.86 0.06 0.08 

Thorium-228 1.11 0.53 0.14 

Thorium-230 1.61 0.66 0.32 

Thorium-232 1.16 0.54 0.14 

Uranium-235 -0.04 0.16 0.25 

Uranium-238 1.21 0.45 0.40 

SLD118228 07/01/09 4 4.5 Actinium-227 -0.03 0.14 0.23 0.01 

Americium-241 0.01 0.04 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 12.60 0.90 0.21 

Protactinium-231 -0.24 0.44 0.61 

Radium-226 1.80 0.45 0.06 

Radium-228 0.79 0.07 0.09 

Thorium-228 0.96 0.47 0.13 

Thorium-230 1.50 0.61 0.13 

Thorium-232 1.16 0.52 0.13 

Uranium-235 0.17 0.19 0.33 

Uranium-238 1.65 0.62 0.50 

5LD118229 SLD118229 07/01/09 0 0.5 Actinium-227 0.22 0.18 0.22 1.84 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.19 0.02 0.02 

Potassium-40 9.03 0.58 0.15 

Protactinium-231 -0.25 0.39 0.55 

Radium-226 3.41 0.79 0.05 

Radium-228 0.68 0.05 0.06 

Thorium-228 1.03 0.49 0.13 

Thorium-230 10.92 2.55 0.13 

Thorium-232 0.88 0.45 0.13 

Uranium-235 0.25 0.17 0.29 

Uranium-238 3.41 0.73 0.47 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118229 SLD118230 07/01/09 0.5 1.0 Actinium-227 0.10 0.23 0.37 1.32 
Americium-241 0.00 0.09 0.14 

Cesium-137 0.36 0.05 0.03 

Potassium-40 8.57 0.89 0.28 

Protactinium-231 0.40 0.66 1.05 

Radium-226 3.34 0.83 0.08 

Radium-228 0.67 0.09 0.10 

Thorium-228 0.73 0.40 0.13 

Thorium-230 20.70 4.44 0.13 

Thorium-232 0.57 0.36 0.25 

Uranium-235 0.56 0.47 0.47 

Uranium-238 4.74 1.39 1.24 

SLD118231 07/01/09 2 2.5 Actinium-227 0.44 0.11 0.27 0.81 
Americium-241 0.07 0.07 0.05 

Cesium-137 0.26 0.03 0.02 

Potassium-40 8.34 0.68 0.25 

Protactinium-231 -0.04 0.52 0.80 

Radium-226 	_ 5.59 1.29 0.07 

Radium-228 0.62 0.07 0.09 

Thorium-228 1.04 0.53 0.16 

Thorium-230 13.05 3.12 0.16 

Thorium-232 1.04 0.53 0.16 

Uranlum-235 0.46 0.36 0.39 
_ 

Uranium-238 4.72 0.56 0.50 

SLD118232 07/01/09 5.5 6.0 Actinium-227 0.17 0.14 0.18 0.00 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.55 1.10 0.14 

Protactinium-231 0.04 0.36 0.53 

Radium-226 0.39 0.13 0.04 

Radium-228 0.32 0.05 0.07 

Thorium-228 0.43 0.29 0.22 

Thorium-230 0.70 0.37 0.12 

Thorium-232 0.31 0.24 0.12 

Uranium-235 0.19 0.13 0.24 

Uranium-238 0.35 0.27 0.45 

SLD118233 SLD118233  07/01/09 0 0.5 Actinium-227 0.28 0.18 0.25 1.33 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.16 0.03 0.02 

Potassium-40 5.71 0.52 0.20 

Protactinium-231 0.27 0.40 0.64 

Radium-226 4.11 0.95 0.06 

Radium-228 0.81 0.06 0.08 

Thorium-228 1.03 0.50 0.30 

Thorium-230 8.33 2.04 0.30 

Thorium-232 0.80 0.43 0.14 

Uranium-235 0.16 0.19 0.33 

Uranium-238 4.16 0.72 0.46 
• 
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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 5  
Ratios 
Value 

SLD118233 SLD118234 07/01/09 0.5 1.0 Actinium-227 -0.11 0.16 0.25 0.45 

Americium-241 0.03 0.04 0.06 

Cesium-137 0.26 0.03 0.02 

Potassium-40 8.87 0.77 0.19 

Protactinium-231 -0.03 0.46 0.67 

Radium-226 2.05 0.51 0.06 

Radium-228 0.69 0.07 0.07 

Thorium-228 0.74 0.44 0.33 

Thorium-230 8.03 2.07 0.15 

Thorium-232 0.82 0.46 0.15 

Uranium-235 0.27 0.20 0.35 

Uranium-238 3.70 0.68 0.53 

SLD118235 07/01109 2 2.5 Actinium-227 0.02 0.16 0.24 0.10 

Americium-241 0.01 0.06 0.10 

Cesium-137 0.03 0.02 0.02 

Potassium-40 9.95 0.90 0.20 

Protactinium-231 0.08 0.45 0.71 

Radium-226 1.76 0.46 0.06 

Radium-228 0.70 0.08 0.09 

Thorium-228 0.81 0.41 0.12 

Thorium-230 3.41 1.03 0.12 

Thorium-232 1.11 0.50 0.23 

Uranium-235 0.06 0.21 0.34 

Uranium-238 1.28 0.95 0.82 

SLD118236 07/01/09 4.5 5.0 Actinium-227 0.06 0.12 0.18 0.00 

Americium-241 0.03 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.65 0.84 0.15 

Protactinium-231 0.06 0.29 0.51 

Radium-226 1.28 0.32 0.05 

Radium-228 0.79 0.06 0.07 

Thorium-228 0.64 0.35 0,12 

Thorium-230 1.58 0.59 0.12 

Thorium-232 0.73 0.38 0.12 

Uranium-235 0.00 0.14 0.22 

Uranium-238 0.97 0.32 0.34 

5LD118237 5LD118237 07/01/09 0 0.5 Actinium-227 -0.05 0.34 0.49 0.23 

Americium-241 -0.01 0.08 0.11 

Cesium-137 0.02 0.04 0.06 

Potassium-40 10.96 1.29 0.43 

Protactinium-231 -1.12 0.94 1.37 

Radium-226 1.95 0.56 0.12 

Radium-228 0.82 0.15 0.15 

Thorium-228 0.80 0.39 0.11 

Thorium-230 3.01 0.88 0.11 

Thorium-232 0.96 0.43 0.11 

Uranium-235 0.18 0.39 0.67 

Uranium-238 2.31 1.56 1.01 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118237 SLD118238 07/01/09 1 1.5 Actinium-227 0.91 0.23 0.52 4.43 

Americium-241 0.01 0.08 0.13 

Cesium-137 0.45 0.07 0.04 

Potassium-40 10.41 1.22 0.37 

Protactinium-231 2.10 1.14 1.35 

Radium-226 4.15 1.04 0.13 

Radium-228 0.68 0.12 0.13 

Thorium-228 0.68 0.12 0.13 

Thorium-230 67.29 16.69 12.51 

Thorium-232 0.68 0.12 0.13 

Uranium-235 -0.04 0.41 0.66 

Uranium-238 4.90 1.50 1.13 

SLD118239 07/01/09 3 3.5 Actinium-227 -0.10 0.42 0.65 0.27 

Americium-241 0.01 0.15 0.26 

Cesium-137 -0.01 0.04 0.06 

Potassium-40 11.10 1.51 0.55 

Protactinium-231 0.47 1.05 1.71 

Radium-226 5.08 1.29 0.15 

Radium-228 1.13 0.18 0.22 

Thorium-228 1.94 0.70 0.13 

Thorium-230 4.29 1.20 0.28 

Thorium-232 1.45 0.59 0.24 

Uranium-235 0.04 0.50 U.80 

Uranium-238 5.75 3.72 2.21 

SLD118240 07/01/09 5.5 6.0 Actinium-227 0.21 0.34 0.56 0.16 
Americium-241 0.04 0.07 0.11 

Cesium-137 -0.03 0.03 0.05 

Potassium-40 13.16 1.44 0.47 

Protactinium-231 -0.89 0.96 1.35 

Radium-226 3.59 0.91 0.15 

Radium-228 1.22 0.15 0.18 

Thorium-228 1.87 0.76 0.38 

Thorium-230 3.45 1.12 0.38 

Thorium-232 1.35 0.61 0.15 

Uranium-235 -0.05 0.40 0.65 

Uranium-238 3.58 1.50 1.07 

SLD118241 SLD118241 07/01/09 0 0.5 Actinium-227 0.13 0.15 0.20 0.04 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.04 0.01 0.01 

Potassium-40 5.82 0.48 0.15 

Protactinium-231 -0.28 0.33 0.49 

Radium-226 1.90 0.46 0.04 

Radium-228 0.46 0.05 0.06 

Thorium-228 0.92 0.45 0.13 

Thorium-230 2.15 0.77 0.29 

Thorium-232 0.48 0.32 0.13 

Uranium-235 0.04 0.15 0.26 

Uranium-238 1.27 0.49 0.41 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result s  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5L0118241 SLD118242  07/01/09 1 1.5 Actinium-227 0.06 0.16 0.26 0.00 

Americium-241 0.01 0.06 0.09 

Cesium-137 0.00 0.02 0.03 

Potassium-40 6.61 0.78 0.24 

Protactinium-231 -0.01 0.44 0.68 

Radium-226 1.45 0.38 0.05 

Radium-228 0.52 0.07 0.08 

Thorium-228 0.91 0.48 0.15 

Thorium-230 1.45 0.63 0.15 

Thorium-232 0.70 0.41 0.15 

Uranium-235 0.02 0.19 0.31 

Uranium-238 1.16 1.01 0.82 

SLD118243 07/01/09 2 2.5 Actinium-227 -0.03 0.11 0.18 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 10.38 0.67 0.17 

Protactinium-231 -0.03 0.30 0.46 

Radium-226 1.37 0.34 0.04 

Radium-228 0.66 0.05 0.06 

Thorium-228 0.99 0.48 0.13 

Thorium-230 1.83 0.69 0.13 

Thorium-232 0.89 0.45 0.13 

Uranium-235 0.04 0.13 0.22 

Uranium-238 1.26 0.47 0.32 

SLD118244 07/01/09 5 5.5 Actinium-227 0.03 0.10 0.16 0.00 

Americium-241 -0.02 0.02 0.04 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 13.93 0.74 0.11 

Protactinium-231 0.08 0.25 0.38 

Radium-226 1.17 0.29 0.04 

Radium-228 0.71 0.05 0.04 

Thorium-228 1.00 0.49 0.14 

Thorium-230 1.20 0.54 0.14 

Thorium-232 0.75 0.41 0.14 

Uranium-235 0.07 0.12 0.21 

Uranium-238 0.80 0.47 0.36 

SLD118245 5LD118245 07/02/09 0 0.5 Actinium-227 -0.11 0.14 0.21 0.19 

Americium-241 -0.01 0.06 0.09 

Cesium-137 0.06 0.02 0.03 

Potassium-40 7.31 0.70 0.17 

Protactinium-231 0.22 0.38 0.63 _ 
Radium-226 1.65 0.43 0.06 

Radium-228 0.40 0.06 0.06 

Thorium-228 0.63 0.36 0.12 

Thorium-230 2.80 0.88 0.12 

Thorium-232 0.30 0.25 0.23 

Uranium-235 0.04 0.19 0.31 

Uranium-238 _ 	2.30 1.02 0.76 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118245 SLD118246 07/02/09 1 1.5 Actinium-227 -0.09 0.28 0.42 0.08 
Americium-241 0.02 0.05 0.09 

Cesium-137 0.01 0.03 0.04 

Potassium-40 5.70 0.78 0.29 

Protactinium-231 -0.09 0.80 1.22 

Radium-226 3.08 0.78 0.11 

Radium-228 0.58 0.13 0.17 

Thorium-228 0.45 0.33 0.15 

Thorium-230 3.01 1.02 0.15 

Thorium-232 0.62 0.40 0.15 

Uranium-235 0.14 0.32 0.53 

Uranium-238 1.71 1.04 0.79 

SLD118247 07/02/09 2 2.5 Actinium-227 0.45 0.23 0.18 0.00 
Americium-241 -0.02 0.02 0.04 

Cesium-137 0.02 0.02 0.01 

Potassium-40 11.67 0.67 0.13 

Protactinium-231 0.01 0.30 0.44 

Radium-226 1.19 0.30 0.04 

Radium-228 0.61 0.05 0.05 

Thorium-228 0.90 0.44 0.23 

Thorium-230 1.85 0.68 0.27 

Thorium-232 0.78 0.40 0.12 

Uranium-235 0.15 0.13 0.23 

Uranium-238 0.88 0.45 0.37 

5LD118248 07/02/09 5 5.5 Actinium-227 -0.04 0.18 0.27 0.01 
Americium-241 0.12 0.13 0.11 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.62 1.31 0.23 

Protactinium-231 0.34 0.49 0.80 

Radium-226 1.37 0.37 0.07 

Radium-228 0.99 0.09 0.09 

Thorium-228 1.00 0.49 0.29 

Thorium-230 1.46 0.60 0.25 

Thorium-232 0.68 0.39 0.13 

Uranium-235 0.27 0.21 0.37 

Uranium-238 1.73 0.63 1.17 

SLD118249 SLD118249 07/02/09 0 0.5 Actinium-227 0.00 0.10 0.16 0.00 
Americium-241 -0.02 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 2.61 0.33 0.11 

Protactinium-231 0.02 0.25 0.43 

Radium-226 1.05 0.27 0.04 

Radium-228 0.15 0.04 0.04 

Thorium-228 0.41 0.31 0.27 

Thorium-230 0.90 0.47 0.14 

Thorium-232 0.27 0.24 0.14 

Uranium-235 -0.02 0.11 0.18 

Uranium-238 	_ 0.65 0.35 0.27 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118249 SLD118250 07/02/09 1 1.5 Actinium-227 0.06 0.12 0.20 0.13 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.04 0.02 0.01 

Potassium-40 9.82 0.62 0.10 

Protactinium-231 0.07 0.31 0.46 

Radium-226 1.97 0.47 0.05 

Radium-228 0.52 0.05 0.05 

Thorium-228 1.27 0.52 0.12 

Thorium-230 3.39 0.99 0.26 

Thorium-232 0.25 0.22 0.22 

Uranium-235 -0.04 0.16 0.25 

Uranium-238 2.99 0.59 0.42 

SLD118251 07/02/09 2.7 3.2 Actinium-227 0.00 0.22 0.35 0.00 

Americium-241 0.02 0.08 0.14 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 2.72 0.74 0.26 

Protactinium-231 0.32 0.55 0.90 

Radium-226 0.94 0.29 0.09 

Radium-228 0.21 0.08 0.12 

Thorium-228 0.33 0.29 0.36 

Thorium-230 0.92 0.49 0.36 

Thorium-232 0.11 0.15 0.14 

Uranium-235 -0.01 0.29 0.46 

Uranium-238 0.67 0.83 1.51 

5LD118252 SLD118252 07/02/09 0 0.5 Actinium-227 0.12 0.14 0.21 0.64 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.07 0.02 0.02 

Potassium-40 7.15 0.55 0.17 

Protactinium-231 0.27 0.35 0.56 

Radium-226 3.11 0.73 0.05 

Radium-228 0.62 0.05 0.06 

Thorium-228 0.36 0.28 0.14 

Thorium-230 5.03 1.40 0.31 

Thorium-232 0.46 0.32 0.14 

Uranium-235 0.17 0.15 0.26 

Uranium-238 2.51 0.54 0.38 

SLD118253 07/02/09 0.5 1.0 Actinium-227 0.26 0.25 0.42 1.34 

Americium-241 -0.04 0.10 0.15 

Cesium-137 0.40 0.06 0.03 

Potassium-40 6.21 0.82 0.30 

Protactinium-231 0.61 0.59 0.98 

Radium-226 3.60 0.90 0.10 

Radium-228 0.73 0.10 0.11 

Thorium-228 1.07 0.52 0.14 

Thorium-230 21.02 4.57 0.27 

Thorium-232 1.28 0.58 0.14 

Uranium-235 0.53 0.34 0.46 

Uranium-238 4.02 1.32 1.31 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118252 SLD118254 07/02/09 2.5 3.0 Actinium-227 0.02 0.14 0.20 0.01 
Americium-241 0.00 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.17 0.47 0.14 

Protactinium-231 -0.04 0.36 0.55 

Radium-226 1.80 0.44 0.05 

Radium-228 0.42 0.05 0.06 

Thorium-228 0.34 0.26 0.13 

Thorium-230 1.79 0.68 0.13 

Thorium-232 0.19 0.20 0.13 

Uranium-235 0.17 0.15 0.25 

Uranium-238 1.79 0.52 0.37 

SLD118255 07/02/09 4 4.5 Actinium-227 0.10 0.10 0.16 0.03 
Americium-241 0.00 0.02 0.04 

Cesium-137 0.02 0.01 0.02 

Potassium-40 14.10 0.75 0.11 

Protactinium-231 0.04 0.26 0.39 

Radium-226 0.93 0.23 0.03 

Radium-228 0.36 0.04 0.05 

Thorium-228 0.38 0.28 0.13 

Thorium-230 2.33 0.80 0.13 

Thorium-232 0.29 0.24 0.13 

Urallium-235 9 16 0.13 0.22 

Uranium-238 1.37 0.44 0.34 

SLD118256 SLD118256 07/02/09 0 0.5 Actinium-227 0.12 0.31 0.50 2.66 
Americium-241 -0.04 0.14 0.21 

Cesium-137 0.29 0.08 0.05 

Potassium-40 7.23 1.15 0.34 

Protactinium-231 2.38 2.09 1.53 

Radium-226 1.83 0.52 0.11 

Radium-228 0.72 0.13 0.16 

Thorium-228 1.06 0.54 0.28 

Thorium-230 15.15 3.52 0.15 

Thorium-232 0.96 0.50 0.15 

Uranium-235 -0.34 0.37 0.55 

Uranium-238 2.13 2.06 1.72 

SLD118257 07/02/09 1 1.5 Actinium-227 0.54 0.64 0.55 1.27 
Americium-241 0.06 0.13 0.21 

Cesium-137 0.14 0.06 0.05 

Potassium-40 5.52 1.17 0.49 

Protactinium-231 -1.49 0.79 1.08 

Radium-226 2.06 0.58 0.13 

Radium-228 0.63 0.14 0.21 

Thorium-228 1.23 0.54 0.13 

Thorium-230 20.15 4.26 0.13 

Thorium-232 1.03 0.49 0.13 

Uranium-235 -0.17 0.39 0.61 , 

Uranium-238 4.00 2.24 1.71 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft 1 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 

SLD118256 SLD118258 07/02/09 2.5 3.0 Actinium-227 0.09 0.16 0.24 0.06 

Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 11.56 0.82 0.21 

Protactinium-231 0.00 0.41 0.63 

Radium-226 2.81 0.66 0.06 

Radium-228 0.88 0.07 0.07 

Thorium-228 1.31 0.61 0.29 

Thorium-230 2.36 0.87 0.16 

Thorium-232 0.97 0.51 0.16 

Uranium-235 0.07 0.19 0.31 

Uranium-238 2.99 0.63 0.45 

SLD118259 07/02/09 4 4.5 Actinium-227 0.12 0.38 0.63 0.45 

Americium-241 -0.01 0.09 0.13 

Cesium-137 -0.01 0.05 0.07 

Potassium-40 8.60 1.29 0.49 

Protactinium-231 0.57 1.03 1.61 

Radium-226 2.74 0.75 0.18 

Radium-228 0.87 0.14 0.20 

Thorium-228 1.26 0.60 0.16 

Thorium-230 7.96 2.11 0.16 

Thorium-232 0.40 0.33 0.30 

Uranium-235 0.12 0.46 0.77 

Uranium-238 4.09 1.59 1.13 

SLD118260 SLD118260 07/02/09 0 0.5 Actinium-227 0.14 0.10 0.18 1.03 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.08 0.02 0.01 

Potassium-40 6.61 0.47 0.09 

Protactinium-231 0.33 0.32 0.45 

Radium-226 1.82 0.43 0.04 

Radium-228 0.61 0.05 0.05 

Thorium-228 1.01 0.48 0.13 

lhorium-230 7.07 1.76 0.13 

Thorium-232 0.48 0.32 0.13 

Uranium-235 0.21 0.13 0.22 

Uranium-238 1.40 0.49 0.37 

SLD118261 07/02/09 1 1.5 Actinium-227 0.08 0.18 0.29 0.21 

Americium-241 0.04 0.06 0.11 

Cesium-137 0.03 0.03 0.02 

Potassium-40 5.07 0.71 0.30 

Protactinium-231 -0.26 0.53 0.78 

Radium-226 2.03 0.53 0.07 

Radium-228 0.54 0.07 0.09 

Thorium-228 0.64 0.37 0.13 

Thorium-230 4.94 1.35 0.29 

Thorium-232 0.64 0.37 0.13 

Uranium-235 -0.09 0.23 0.36 

Uranium-238 2.17 0.87 0.92 
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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 3  
Ratios 
Value 

SLD118260 SLD118262 07/02/09 2 2.5 Actinium-227 -0.06 0.12 0.18 0.19 
Americium-241 0.01 0.02 0.04 

Cesium-137 0.04 0.02 0.02 

Potassium-40 5.61 0.52 0.15 

Protactinium-231 0.00 0.34 0.52 

Radium-226 1.77 0.43 0.05 

Radium-228 0.50 0.05 0.06 

Thorium-228 1.03 0.52 0.28 

Thorium-230 4.67 1.36 0.15 

Thorium-232 0.59 0.38 0.28 

Uranium-235 0.26 0.17 0.23 

Uranium-238 1.67 0.48 0.34 

SLD118263 07/02/09 4.5 5.0 Actinium-227 -0.09 0.31 0.50 0.04 
Americium-241 0.01 0.07 0.10 

Cesium-137 -0.05 0.03 0.04 

Potassium-40 5.96 1.03 0.39 

Protactinium-231 -0.53 0.96 1.30 

Radium-226 2.01 0.57 0.12 

Radium-228 0.59 0.13 0.16 

Thorium-228 1.10 0.56 0.16 

Thorium-230 2.01 0.81 0.17 

Thorium-232 0.46 0.36 0.36 

Uranium-235 U. i 5 0.30 0,61 

Uranium-238 3.21 1.35 0.93 

SLD118264 SLD118264 07/06/09 0 0.5 Actinium-227 0.08 0.17 0.26 0.80 
Americium-241 -0.02 0.06 0.09 

Cesium-137 0.09 0.02 0.02 

Potassium-40 8.23 0.79 0.21 

Protactinium-231 0.00 0.42 0.64 

Radium-226 1.76 0.45 0.06 

Radium-228 0.57 0.06 0.07 

Thorium-228 0.48 0.34 0.14 

Thorium-230 5.93 1.69 0.14 

Thorium-232 0.64 0.39 0.14 

Uranium-235 0.12 0.19 0.31 

Uranium-238 1.59 0.86 0.79 

SLD118265 07/06/09 1 1.5 Actinium-227 -0.06 0.13 0.21 0.00 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 7.30 0.66 0.18 

Protactinium-231 -0.29 0.36 0.56 

Radium-226 1.68 0.42 0.05 

Radium-228 0.44 0.05 0.07 

Thorium-228 0.40 0.30 0.14 

Thorium-230 1.97 0.73 0.14 

Thorium-232 0.74 	_ 0.42 0.25 

Uranium-235 0.07 0.17 0.28 

Uranium-238 1.50 0.55 0.45 
• 
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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 

SLD118264 SLD118266 07/06/09 3 3.5 Actinium-227 0.15 0.12 0.13 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 _ 

Potassium-4n 0.52 U.52 0708 

Protactinium-231 -0.02 0.22 0.31 

Radium-226 0.74 0.19 0.03 

Radium-228 0.21 0.03 0.03 

Thorium-228 0.05 0.09 0.12 

Thorium-230 0.64 0.36 0.12 

Thorium-232 0.09 0.13 0.12 

Uranium-235 0.06 0.10 0.17 

Uranium-238 0.63 0.36 0.27 

SLD118267 07/06/09 4.5 5.0 Actinium-227 0.01 0.12 0.19 0.01 

Americium-241 0.00 0.05 0.07 

Cesium-137 0.00 0.01 0.02 

Potassium-40 16.61 1.21 0.14 

Protactinium-231 -0.05 0.35 0.53 

Radium-226 0.52 0.16 0.05 

Radium-228 0.33 0.06 0.07 

Thorium-228 0.72 0.41 0.14 

Thorium-230 0.85 0.45 0.31 

Thorium-232 0.46 0.32 0.14 

Uranium-235 0.12 0.14 0.23 

Uranium-238 1.72 0.79 0.59 

SLD118268 SLD118268 07/06/09 0 0.5 Actinium-227 0.19 0.16 0.22 0.23 

Americium-241 0.01 0.02 0.04 

Cesium-137 0.08 0.02 0.02 

Potassium-40 11.51 0.76 0.21 

Protactinium-231 0.10 0.35 0.55 

Radium-226 1.97 0.47 0.06 

Radium-228 0.76 0.06 0.07 

Thorium-228 0.95 0.48 0.25 

Thorium-230 3.04 0.97 0.14 

Thorium-232 0.85 0.45 0.25 

Uranium-235 0.06 0.15 0.25 , 
Uranium-238 1.99 0.46 0.39 

SLD118269 07/06/09 1 1.5 Actinium-227 0.24 0.26 0.27 0.05 

Americium-241 0.03 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 9.81 0.76 0.22 

Protactinium-231 0.00 0.48 0.70 

Radium-226 2.85 0.69 0.06 

Radium-228 0.67 0.06 0.08 

Thorium-228 0.59 0.38 0.31 

Thorium-230 2.15 0.78 0.26 

Thorium-232 0.50 0.34 0.26 

Uranium-235 0.35 0.29 0.35 

Uranium-238 3.06 0.73 0.54 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

5LD118268 SLD118270 07/06/09 2 2.5 Actinium-227 0.02 0.09 0.14 0.04 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.04 0.01 0.01 

Potassium-40 7.81 0.53 0.11 

Protactinium-231 0.04 0.24 0.35 

Radium-226 1.28 0.31 0.03 

Radium-228 0.44 0.03 0.04 

Thorium-228 1.03 0.52 0.28 

Thorium-230 2.60 0.91 0.33 

Thorium-232 0.66 0.40 0.15 

Uranium-235 0.00 0.11 0.18 

Uranium-238 1.30 0.45 0.32 

SLD118271 07/06/09 5 5.5 Actinium-227 -0.07 0.16 0.24 0.00 
Americium-241 0.00 0.06 0.10 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 14.59 1.21 0.21 

Protactinium-231 -0.15 0.46 0.68 

Radium-226 1.11 0.31 _ 0.06 

Radium-228 0.60 0.07 0.10 

Thorium-228 0.84 0.44 0.29 

Thorium-230 0.91 0.45 0.13 

Thorium-232 0.56 0.35 0.24 

Uranium-235 0.00 0.19 0.31 

Uranium-238 1.20 1.08 0.85 

SLD118272 SLD118272 07/06/09 0 0.5 Actinium-227 0.09 0.09 0.14 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 11.70 0.69 0.14 

Protactinium-231 0.05 0.25 0.40 

Radium-226 0.95 0.24 0.03 

Radium-228 0.42 0.04 0.05 

Thorium-228 0.44 0.27 0.10 

Thorium-230 1.03 0.44 0.10 

Thorium-232 0.31 0.23 0.22 

Uranium-235 0.14 0.16 0.19 

Uranium-238 0.86 0.35 0.26 

SLD118273 07/06/09 0.5 1.0 Actinium-227 0.01 0.14 0.24 0.19 
Americium-241 0.00 0.04 0.05 

Cesium-137 0.02 0.02 0.03 

Potassium-40 9.58 0.78 0.18 

Protactinium-231 -0.23 0.43 0.59 

Radium-226 1.79 0.45 0.06 

Radium-228 0.62 0.06 0.07 

Thorium-228 1.49 0.63 0.14 

Thorium-230 4.62 1.34 0.27 

Thorium-232 0.96 0.49 0.14 

Uranium-235 0.22 0.26 0.31 

Uranium-238 2.03 0.60 0.47 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

1 hickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD118272 SLD118274 07/06/09 3.5 4.0 Actinium-227 0.07 0.12 0.20 0.00 

Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.33 0.98 0.12 

Protactinium-231 -0.03 0.39 0.56 

Radium-226 1.38 0.35 0.05 

Radium-228 1.02 0.07 0.07 

Thorium-228 1.17 0.52 0.24 

Thorium-230 1.19 0.52 0.13 

Thorium-232 0.90 0.45 0.13 

Uranium-235 0.06 0.16 0.27 

Uranium-238 1.17 0.61 0.48 

SLD118275 07/06/09 4.5 5.0 Actinium-227 -0.09 0.17 0.26 0.01 

Americium-241 0.00 0.07 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 16.25 1.28 0.20 

Protactinium-231 0.17 0.46 0.74 

Radium-226 1.31 0.36 0.07 

Radium-228 0.97 0.09 0.08 

Thorium-228 1.88 0.85 0.37 

Thorium-230 1.17 0.64 0.20 

Thorium-232 1.20 0.66 0.44 

Uranium-235 0.08 0.21 0.34 

Uranium-238 0.36 0.61 1.05 

SLD118276 SLD118276 07/07/09 0 0.5 Actinium-227 0.42 0.11 0.24 3.34 

Americium-241 0.02 0.03 0.06 

Cesium-137 0.18 0.03 0.02 

Potassium-40 6.99 0.66 0.23 

Protactinium-231 -0.06 0.48 0.73 

Radium-226 3.94 0.92 0.07 

Radium-228 0.89 0.08 0.08 

Thorium-228 1.27 0.60 0.16 

Thorium-230 17.90 4.11 0.16 

Thorium-232 1.37 0.63 0.29 

Uranium-235 0.16 0.21 0.35 

Uranium-238 5.82 0.84 0.52 

SLD118277 07/07/09 0.5 1.0 Actinium-227 0.22 0.19 0.22 0.14 

Americium-241 0.02 0.03 0.04 

Cesium-137 0.08 0.02 0.02 

Potassium-40 4.05 0.46 0.18 

Protactinium-231 0.03 0.36 0.56 
_ 

Radium-226 3.36 0.78 U.1J5 

Radium-228 0.61 0.06 0.07 

Thorium-228 0.48 0.31 0.22 

Thorium-230 3.60 1.04 0.22 

Thorium-232 0.49 0.31 0.12 

Uranium-235 0.16 0.16 0.28 

Uranium-238 3.03 0.54 0.39 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118276 SLD118278 07/07/09 2 2.5 Actinium-227 0.06 0.08 0.13 0.02 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.03 0.01 0.01 

Potassium-40 2.81 0.28 0.11 

Protactinium-231 0.00 0.22 0.33 

Radium-226 1.23 0.30 0.03 

Radium-228 0.26 0.03 0.04 

Thorium-228 0.36 0.32 0.32 

Thorium-230 2.22 0.88 0.17 

Thorium-232 0.74 0.47 0.32 

Uranium-235 0.00 0.10 0.17 

Uranium-238 1.23 0.29 0.25 

SLD118279 07/07/09 4 4.5 Actinium-227 0.02 0.10 0.16 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.02 0.01 0.01 

Potassium-40 9.35 0.65 0.14 

Protactinium-231 0.22 0.27 0.44 

Radium-226 1.17 0.29 0.04 

Radium-228 0.56_ 0.05 0.05 

Thorium-228 0.85 0.44 0.24 

Thorium-230 1.25 0.54 0.13 

Thorium-232 1.04 0.49 0.24 

UraniuiY1-2s5 0.18 0.14 0.19 

Uranium-238 1.06 _ 0.42 0.31 
- 

SLD118280 SLD118280 07/07/09 0 0.5 Actinium-227 0.00 0.08 0.13 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 4.22 0.37 0.11 

Protactinium-231 0.14 0.23 0.38 

Radium-226 1.23 0.30 0.04 

Radium-228 0.24 0.03 0.04 

Thorium-228 0.14 0.16 0.13 

Thorium-230 1.34 0.56 0.23 

Thorium-232 0.42 0.29 0.13 

Uranium-235 0.12 0.10 0.17 

Uranium-238 1.39 0.37 0.23 

SDT4215IN 07/07/09 0.5 1.0 Actinium-227 0.15 0.24 0.39 0.45 
Americium-241 -0.01 0.05 0.07 

Cesium-137 0.23 0.06 0.03 

Potassium-40 5.59 0.75 0.28 

Protactinium-231 -0.66 0.65 0.90 

Radium-226 2.96 0.74 0.08 

Radium-228 0.35 0.08 0.08 

Thorium-228 0.35 0.08 0.08 

Thorium-230 7.92 7.62 6.66 

Thorium-232 0.35 0.08 0.08 

Uranium-235 0.37 0.28 0.50 

Uranium-238 3.93 1.03 0.69 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118280 SLD118281 07/07109 1 1.5 Actinium-227 2.62 0.17 0.37 11.84 

Americium-241 0.03 0.05 0.08 

Cesium-137 0.11 0.03 0.03 

Potassium-40 9.80 0.79 0.28 

Protactinium-231 3.19 0.73 0.88 

Radium-226 7.92 1.80 0.08 

Radium-228 0.91 0.07 0.10 

Thorium-228 0.91 0.07 0.10 

Thorium-230 177.90 14.61 7.61 

Thorium-232 0.91 0.07 0.10 

Uranium-235 0.27 0.28 0.47 

Uranium-238 7.11 0.78 0.76 

SDT4216 I N 07/07/09 1.5 2.0 Actinium-227 1.06 0.20 0.41 4.19 

Americium-241 -0.01 0.06 0.09 

Cesium-137 0.05 0.03 0.03 

Potassium-40 7.15 0.82 0.35 

Protactinium-231 1.53 0.79 1.39 

Radium-226 5.05 1.21 0.10 

Radium-228 0.70 0.10 0.12 

Thorium-228 0.70 0.10 0.12 

Thorium-230 64.05 10.31 8.81 

Thorium-232 0.70 0.10 0.12 

Uranium-235 0.03 0.36 0.58 

Uranium-238 3.88 0.85 0.89 

SLD118282 07/07/09 2 2.5 Actinium-227 0.15 0.18 0.22 0.27 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 9.56 0.64 0.18 

Protactinium-231 0.08 0.38 0.60 

Radium-226 3.16 0.74 0.05 
-. 

Radium-228 0.74 0.06 0.07 

Thorium-228 1.05 0.55 0.17 

Thorium-230 5.23 1.56 0.31 

Thorium-232 0.99 0.53 0.17 

Uranium-235 0.21 0.25 0.29 

Uranium-238 3.77 0.57 0.41 

SLD118283 07/07/09 3 3.5 Actinium-227 0.56 0.35 0.24 0.23 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.02 0.02 0.02 

Potassium-40 9.74 0.69 0.22 

Protactinium-231 0.18 0.40 0.64 

Radium-226 3.68 0.86 0.06 

Radium-228 0.95 0.07 0.07 

Thorium-228 1.08 0.49 0.26 

Thorium-230 4.36 1.20 0.22 

Thorium-232 0.84 0.42 0.12 

Uranium-235 0.49 0.30 0.33 

Uranium-238 4.70 0.67 0.45 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD118284 SLD118284  07/08/09 0 0.5 Actinium-227 -0.06 0.14 0.20 0.33 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.02 0.02 0.02 

Potassium-40 6.80 0.53 0.15 

Protactinium-231 -0.04 0.38 0.54 

Radium-226 3.23 0.75 0.05 

Radium-228 0.78 0.05 0.05 

Thorium-228 1.27 0.54 0.32 

Thorium-230 3.40 0.99 0.26 

Thorium-232 0.51 0.32 0.22 

Uranium-235 0.20 0.17 0.29 

Uranium-238 3.35 0.66 0.48 

SLD118285 07/08/09 0.5 1.0 Actinium-227 -0.07 0.12 0.18 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 10.17 0.65 0.15 

Protactinium-231 -0.10 0.34 0.49 

Radium-226 1.95 0.47 0.05 

Radium-228 0.80 0.05 0.04 

Thorium-228 0.95 0.47 0.14 

Thorium-230 1.95 0.73 0.14 

Thorium-232 0.79 0.43 0.25 

Uranium-235 0.15 0.16 0.27 

Uranium-238 1.63 0.48 0.44 

SLD118286 07/08/09 2 2.5 Actinium-227 -0.05 0.07 0.10 0.00 
Americium-241 0.01 0.02 0.02 

Cesium-137 0.00 _ 	0.01 0.01 

Potassium-40 3.05 0.29 0.09 

Protactinium-231 0.03 0.20 0.30 

Radium-226 0.95 0.23 0.02 

Radium-228 0.18 0.03 0.03 

Thorium-228 0.20 0.22 0.27 

Thorium-230 0.99 0.50 0.27 

Thorium-232 0.11 0.15 0.14 

Uranium-235 0.03 0.09 0.15 

Uranium-238 1.07 0.33 0.23 

SLD118287 07/08/09 4.5 5.0 Actinium-227 0.08 0.42 0.67 0.13 
Americium-241 0.12 0.13 0.25 

Cesium-137 0.06 0.05 0.07 

Potassium-40 7.39 1.70 0.65 

Protactinium-231 -0.70 1.13 1.77 

Radium-226 0.99 0.36 0.17 

Radium-228 0.58 0.15 0.25 

Thorium-228 0.70 0.41 0.26 

Thorium-230 3.90 1.16 0.14 

Thorium-232 0.60 0.37 0.26 

Uranium-235 0.01 0.42 0.68 

Uranium-238 1.34 1.44 2.71 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118288 SLD118288 07/08/09 0 0.5 Actinium-227 0.20 0.19 0.32 1.30 

Americium-241 0.03 0.05 0.07 

Cesium-137 0.04 0.03 0.03 

Potassium-40 6.39 0.66 0.24 

Protactinium-231 0.55 0.49 0.84 

Radium-226 3.63 0.87 0.08 

Radium-228 0.88 0.08 0.10 

Thorium-228 1.03 0.50 0.25 

Thorium-230 8.18 2.01 0.14 

Thorium-232 0.98 0.48 0.25 

Uranium-235 0.37 0.45 0.41 

Uranium-238 4.14 0.82 0.67 

5LD118289 07/08/09 0.5 1.0 Actinium-227 0.08 0.19 0.31 0.03 

Americium-241 -0.01 0.08 0.12 

Cesium-137 0.03 0.03 0.03 

Potassium-40 8.37 0.90 0.21 

Protactinium-231 -0.61 0.56 0.89 

Radium-226 2.22 0.58 0.08 

Radium-228 0.71 0.10 0.10 

Thorium-228 0.99 0.49 0.14 

Thorium-230 2.43 0.85 0.26 

Thorium-232 0.47 0.32 0.14 

Uranium-235 -0.04 0.26 0.41 

Uranium-238 1.40 1.30 1.11 

SLD118290 07/08/09 3 3.5 Actinium-227 0.01 0.09 0.14 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 7.55 0.54 0.13 

Protactinium-231 -0.11 0.22 0.32 

Radium-226 0.83 0.21 0.04 

Radium-228 0.39 0.04 0.04 

Thorium-228 0.62 0.40 0.33 

Thorium-230 1.14 0.54 0.15 

Thorium-232 0.42 0.32 0.27 

Uranium-235 0.06 0.11 0.18 

Uranium-238 0.70 0.34 0.25 

SLD118291 07/08/09 4 4.5 Actinium-227 0.01 0.11 0.18 0.00 

Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.62 0.67 0.13 

Protactinium-231 0.16 0.35 0.53 

Radium-226 1.02 0.27 0.04 

Radium-228 0.55 0.05 0.05 

Thorium-228 1.02 0.48 0.24 

Thorium-230 1.31 0.55 0.13 

Thorium-232 0.30 0.26 0.28 

Uranium-235 -0.02 0.14 0.23 

Uranium-238 0.94 0.53 0.38 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD118292 SLD118292 07/08/09 0 0.5 Actinium-227 0.31 0.10 0.17 1.21 
Americium-241 -0.02 0.03 0.05 

Cesium-137 0.10 0.02 0.02 

Potassium-40 13.72 0.80 0.15 

Protactinium-231 -0.08 0.40 0.57 

Radium-226 1.57 0.38 0.05 

Radium-228 0.69 0.06 0.06 

Thorium-228 0.88 0.41 0.20 

Thorium-230 7.73 1.77 0.24 

Thorium-232 0.63 0.34 0.24 

Uranium-235 0.06 0.16 0.26 

Uranium-238 3.91 0.67 0.47 

SLD118293 07/08/09 1 1.5 Actinium-227 -0.08 0.36 0.56 0.16 
Americium-241 -0.07 0.14 0.22 

Cesium-137 -0.02 0.03 0.05 

Potassium-40 8.14 1.36 0.51 

Protactinium-231 -0.02 1.00 1.72 

Radium-226 3.57 0.92 0.15 

Radium-228 0.92 0.16 0.22 

Thorium-228 0.61 0.39 0.28 

Thorium-230 3.38 1.10 0.29 

Thorium-232 1.19 0.57 0.15 

Uranium-235 0.01 0.41 0.66 

Uranium-238 4.28 2.20 1.86 

SLD118294 07/08/09 3 3.5 Actinium-227 0.02 0.12 0.20 0.00 
Americium-241 0.04 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.79 1.01 0.17 

Protactinium-231 0.07 0.37 0.57 

Radium-226 1.42 0.35 0.05 

Radium-228 0.99 0.07 0.07 

Thorium-228 1.25 0.54 0.13 

Thorium-230 1.10 0.50 0.13 

Thorium-232 0.91 0.45 0.13 

Uranium-235 0.04 0.15 0.25 

Uranium-238 1.25 0.39 0.39 

SLD118569 07/08/09 5.5 6.0 Actinium-227 0.00 0.11 0.18 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 18.53 0.93 0.11 

Protactinium-231 0.26 0.30 0.48 

Radium-226 1.44 0.36 0.05 

Radium-228 0.95 0.06 0.06 

Thorium-228 1.44 0.63 0.27 

Thorium-230 1.55 0.66 0.27 

Thorium-232 0.91 0.48 0.15 

Uranium-235 0.07 0.15 0.26 

Uranium-238 0.77 0.53 0.45 
_ 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD118555 SLD118555 07/08/09 0 0.5 Actinium-227 0.05 0.16 0.27 1.42 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.44 0.06 0.03 

Potassium-40 13.63 0.95 0.17 

Protactinium-231 0.17 0.50 0.75 

Radium-226 1.67 0.43 0.06 

Radium-228 0.75 0.07 0.09 

Thorium-228 1.32 0.58 0.14 

Thorium-230 8.89 2.20 0.27 

Thorium-232 0.92 0.48 0.32 

Uranium-235 0.28 0.21 0.36 

Uranium-238 3.05 0.71 0.56 

SLD118556 07/08/09 1 1.5 Actinium-227 0.08 0.13 0.20 0.00 

Americium-241 0.02 0.05 0.09 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.99 0.53 0.18 

Protactinium-231 -0.41 0.37 0.58 

Radium-226 1.25 0.34 0.05 

Radium-228 0.26 0.05 0.06 

Thorium-228 0.63 0.42 0.17 

Thorium-230 1.51 0.69 0.17 

Thorium-232 0.17 0.22 0.32 

Uranium-235 0.17 0.19 0.27 

Uranium-238 1.27 0.64 0.74 

SLD118557 07/08/09 3.5 4.0 Actinium-227 -0.01 0.14 0.21 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 19.73 1.11 0.18 

Protactinium-231 0.24 0.38 0.61 

Radium-226 1.49 0.38 0.06 

Radium-228 0.95 0.07 0.08 

Thorium-228 1.23 0.57 0.27 

Thorium-230 1.83 0.73 0.27 

Thorium-232 1.13 0.54 0.15 

Uranium-235 -0.03 0.17 0.27 

Uranium-238 0.91 0.48 0.44 

SLD118558 07/08/09 4 4.5 Actinium-227 0.05 0.15 0.24 0.00 

Americium-241 0.00 0.04 0.06 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.51 0.98 0.20 

Protactinium-231 -0.14 0.45 0.63 

Radium-226 1.38 0.36 0.07 

Radium-228 0.84 0.08 0.07 

Thorium-228 1.27 0.58 0.27 

Thorium-230 1.88 0.73 0.15 

Thorium-232 1.06 0.52 0.27 

Uranium-235 0.09 0.19 0.32 

Uranium-238 0.81 0.51 0.52 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 

(ft I  bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 3  
Ratios 
Value 

SLD118559 SLD118559 07/08/09 0 0.5 Actinium-227 -0.07 0.14 0.22 0.21 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.30 0.03 0.02 

Potassium-40 7.19 0.55 0.15 

Protactinium-231 0.04 0.40 0.58 

Radium-226 3.41 0.79 0.05 

Radium-228 0.75 0.05 0.06 

Thorium-228 0.99 0.54 0.31 

Thorium-230 2.82 1.02 0.17 

Thorium-232 1.11 0.58 0.31 

Uranium-235 0.20 0.18 0.31 

Uranium-238 2.80 0.67 0.50 

SLD118560 07/08/09 1 1.5 Actinium-227 -0.13 0.21 0.31 0.02 
Americium-241 -0.04 0.08 0.13 

Cesluni-137 -0.01 0.02 0.03 

Potassium-40 10.43 1.07 0.33 

Protactinium-231 0.04 0.53 0.83 

Radium-226 2.27 0.59 0.08 

Radium-228 0.59 0.09 0.11 

Thorium-228 1.08 0.55 0.16 

Thorium-230 2.27 0.87 0.30 

Thorium-232 0.90 0.50 0.16 

Uranium-235 0.04 0.26 0.43 

Uranium-238 1.55 0.90 1,12 

SLD118561 07/08/09 3 3.5 Actinium-227 0.05 0.08 0.13 0.00 
Americium-241 0.01 0.01 0.02 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 5.43 0.44 (112 

Protactinium-231 0.00 0.25 0.38 

Radium-226 0.63 0.17 0.03 

Radium-228 0.25 0.04 0.05 

Thorium-228 0.14 0.17 0.13 

Thorium-230 0.52 0.34 0.24 

Thorium-232 0.24 0.22 0.13 

Uranium-235 0.08 0.10 0.17 

Uranium-238 0.34 0.29 0.24 

SLD118562 07/08/09 4 4.5 Actinium-227 0.05 0.13 0.22 0.00 
Americium-241 -0.01 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 11.47 0.80 0.15 

Protactinium-231 -0.12 0.39 0.56 

Radium-226 1.13 0.30 0.06 

Radium-228 0.56 0.07 0.07 

Thorium-228 0.84 0.45 0.31 

Thorium-230 1.11 0.53 0.26 

Thorium-232 0.92 0.47 0.14 

Uranium-235 0.04 0.16 0.28 

Uranium-238 0.88 0.54 0.43 

• 

• 
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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 5  
Ratios 
Value 

SLD118563 SLD118563 07/08/09 0 0.5 Actinium-227 0.01 0.15 0.22 0.28 

Americium-241 0.01 0.03 0.05 

Cesium-137 0.34 0.03 0.02 

Potassium-40 6.49 0.47 0.14 

Protactinium-231 -0.10 0.40 0.57 

Radium-226 3.99 0.91 0.05 

Radium-228 0.81 0.05 0.05 

Thorium-228 1.08 0.49 0.27 

Thorium-230 3.19 0.96 0.12 

Thorium-232 0.87 0.43 0.22 

Uranium-235 0.20 0.19 0.32 

Uranium-238 3.00 0.66 0.49 

SLD118564 07/08/09 1 1.5 Actinium-227 0.07 0.30 0.45 0.02 

Americium-241 0.04 0.06 0.10 

Cesium-137 0.02 0.03 0.06 

Potassium-40 4.52 1.00 0.59 

Protactinium-231 -0.22 0.91 1.36 

Radium-226 1.44 0.43 0.14 

Radium-228 0.43 0.14 0.16 

Thorium-228 0.36 0.27 0.23 

Thorium-230 1.39 0.57 0.13 

Thorium-232 0.12 0.16 0.28 

Uranium-235 -0.10 0.35 0.56 

Uranium-238 2.60 1.71 0.82 

SLD118565 07/08/09 2.8 3.3 Actinium-227 1.42 0.86 0.74 0.11 

Americium-241 0.04 0.10 0.15 

Cesium-137 0.18 0.07 0.07 

Potassium-40 10.13 1.39 0.59 

Protactinium-231 -0.77 1.37 2.14 

Radium-226 3.64 0.98 0.21 

Radium-228 0.87 0.18 0.24 

Thorium-228 0.95 0.52 0.30 

Thorium-230 3.42 1.14 0.36 

Thorium-232 1.12 0.57 0.36 

Uranium-235 0.45 0.52 0.91 

Uranium-238 2.06 1.16 2.04 

SLD120561 5LD120561 09/08/09 0 0.5 Actinium-227 -0.11 0.18 0.27 0.18 

Americium-241 -0.01 0.07 0.12 

Cesium-137 0.27 0.05 0.03 

Potassium-40 11.26 1.04 0.25 

Protactinium-231 -0.20 0.48 0.71 

Radium-226 1.68 0.44 0.08 

Radium-228 0.67 0.09 0.09 

Thorium-228 1.04 0.52 0.38 

Thorium-230 2.80 0.93 0.26 

Thorium-232 1.08 0.52 0,26 

Uranium-235 0.16 0.21 0.36 

Uranium-238 _ 	1.74 1.18 0.99 



Table 6 

BNSF Railroad Vicinity Property (01-12) 

Pre-Design Investigation Radiological Data Results 

Page 158 of 160 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft l bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD120562 SLD120562 09/08/09 0 0.5 Actinium-227 -0.08 0.19 0.28 0.17 

Americium-241 0.00 0.08 0.12 

Cesium-137 0.08 0.04 0.03 

Potassium-40 12.58 1.13 0.23 

Protactinium-231 0.06 0.52 0.86 

Radium-226 1.59 0.43 0.08 

Radium-228 0.67 0.09 0.10 

Thorium-228 0.94 0.47 0.13 

Thorium-230 2.73 0.90 0.13 

Thorium-232 0.74 0.41 0.13 

Uranium-235 -0.01 0.21 0.34 

Uranium-238 1.75 1.17 1.03 

SLD120563 5LD120563 09/08/09 0 0.5 Actinium-227 -0.02 0.14 0.22 0.91 

Americium-241 0.03 0.06 0.09 

Cesium-137 0.01 _ 	0.01 0.02 

Potassium-40 6.24 0.64 0.15 

Protactinium-231 -0.12 0.40 0.60 

Radium-226 1.13 0.30 0.05 

Radium-228 0.33 0.05 0.07 

Thorium-228 0.22 0.23 0.30 

Thorium-230 6.28 1.63 0.14 

Thorium-232 0.55 0.35 0.13 

Uranium-235 0.34 0.18 0.26 

Uranium-238 	- 3.39 0.95 0.78 

SLD120564 SLD120564  09/08/09 0 0.5 Actinium-227 0.53 0.29 0.58 2.84 

Americium-241 0.07 0.17 0.28 

Cesium-137 0.00 0.04 0.06 

Potassium-40 9.90 1.78 0.73 

Protactinium-231 0.77 1.03 1.88 

Radium-226 2.37 0.67 0.16 

Radium-228 0.64 0.17 0.23 

Thorium-228 0.84 0.43 0.24 

Thorium-230 15.35 3.32 0.13 

Thorium-232 0.70 0.39 0.24 

Uranium-235 0.61 0.54 0.94 

Uranium-238 9.11 2.96 2.49 

SLD120565 SLD120565 09/08/09 0 0.5 Actinium-227 0.37 0.14 0.41 2.44 

Americium-241 0.08 0.10 0.16 

Cesium-137 0.07 0.03 0.03 

Potassium-40 8.60 0.88 0.24 

Protactinium-231 0.03 0.66 1.02 

Radium-226 2.52 0.64 0.07 

Radium-228 0.69 0.09 0.10 

Thorium-228 1.16 0.51 0.13 

Thorium-230 13.36 2.92 0.13 

Thorium-232 0.87 0.44 0.23 

Uranium-235 0.60 0.53 0.50 

_Uranium-238 9.23 1.67 1.23 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  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 

SLD120566 5LD120566 09/08/09 0 0.5 Actinium-227 0.16 0.19 0.29 0.91 

Americium-241 -0.02 0.09 0.12 

Cesium-137 0.09 0.03 0.02 

Potassium-40 9.17 0.84 0.22 

Protactinium-231 0.17 0.53 0.84 

Radium-226 3.16 0.78 0.08 

Radium-228 0.78 0.08 0.10 

Thorium-228 0.80 0.42 0.24 

Thorium-230 6.24 1.61 0.13 

Thorium-232 1.00 0.48 0.13 

Uranium-235 0.12 0.24 0.40 

Uranium-238 3.76 1.19 1.05 

PSC METALS VICINITY PROPERTY (DT-8) 

HTZ27446 HTZ27446 11/02/01 0 0.5 0.0 Actinium-227 0.05 0.18 0.27 0.92 

Americium-241 -0.02 0.12 0.19 

Cesium-137 0.27 0.04 0.04 

Potassium-40 9.96 1.00 0.40 

Protactinium-231 0.78 0.79 1.28 

Radium-226 2.57 0.11 0.07 

Radium-228 0.85 0.09 0.11 

Thorium-228 0.85 0.49 0.31 

Thorium-230 5.21 1.48 0.31 

Thorium-232 1.40 0.64 0.31 

Uranium-235 0.74 0.21 0.26 

Uranium-238 11.64 1.79 1.58 

HTZ27447 11/02/01 0.5 1.0 0.5 Actinium-227 0.25 0.13 0.22 0.31 

Americium-241 0.10 0.10 0.16 

Cesium-137 0.05 0.03 0.04 

Potassium-40 10.16 1.01 0.36 

Protactinium-231 -0.08 0.70 1.08 

Radium-226 2.46 0.11 0.06 

Radium-228 0.87 0.10 0.11 

Thorium-228 1.19 0.55 0.31 

Thorium-230 5.48 1.43 0.31 

Thorium-232 0.99 0.49 0.14 

Uranium-235 0.23 0.18 0.25 

Uranium-238 5.04 1.42 1.39 
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Table 6 

BNSF Railroad Vicinity Property (DT-12) 

Pre-Design Investigation Radiological Data Results 

Page 160 of 160 

Sample Sample Collection Start End Thickness Parameter Result 3  Error Detection Sum of 5  
Location Identification Date Depth Depth of Cover Limit Ratios 

Number (ft I  bgs)2  (ft bgs) Material (ft) (pCi/g) 4  (pCi/g) Value 

ft-feet  
2  bgs - below ground surface 
3  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 = 	2.78 pCi/g 
Radium-228 = 	.95 pCi/g 
Thorium-230 = 	1.94 pCi/g 
Thorium-232 = 	1.09 pCi/g 
Uranium-238 = 	1.44 pCi/g 

Samples highlighted in bold indicate RA-226 >= 11 pCi/g 

• 

• 



Revision 0 
04/21/2010 • Table 7 

Summary of Data Quality Assessment for the 
BNSF Railroad Vicinity Property (DT-12) 

Pre-Design Investigation 

Precision 

Did field screening samples meet SAG Table 
3-1 DQ0s for precision? 

Did field and laboratory duplicate samples 
analyzed in the laboratory meet SAG 
Table 3-1 DQ05 for precision? 

Field screening samples met the precision objectives. 

See Attachment 1 from Science Applications 
International Corporation (SAIC). 

Accuracy 
=Mir 

Did laboratory control samples and/or tracer 
samples analyzed in the laboratory meet SAG 
Table 3-1 DQ05 for accuracy? 

See Attachment 1 from SAIC. 

Representativeness 

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

Were the sampling techniques defined in the 
SAG implemented? 

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

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

Sampling techniques defined in the SAG were 
implemented. 

See Attachment 1 from SAIC. 

• 

Completeness 

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

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

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

The percent completeness for this sampling effort is 
100 percent. 

Comparability 

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

Current and historical information is sufficiently 
comparable to allow a reasonable determination of the 
nature and extent of the radiological contamination. 

• DT-I2 PD1R Rev 0.doc Pre-Design Investigation Data Summary Report 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-12) 

FUSRAP St. Louis Downtown Site 

Page 1 of 3 



Revision 0 
04/21/2010 

Table 7 
Summary of Data Quality Assessment for the 

BNSF Railroad Vicinity Property (01-12) 
Pre-Design Investigation 

Pre-Design Investigation Samples 

Were all proposed sample locations sampled? All proposed sample locations were sampled. 

Were the surface and subsurface soil The surface and subsurface concentration of 
concentrations of radiological COCs, and radiological COCs and their associated SOR values 
their associated SOR values, determined for were determined for DT-12. 
DT-12? 

Were areas within DT-12 identified as Six areas requiring remediation were identified within 
requiring remediation? DT-12. 

Was the vertical extent of contamination The vertical extent of contamination was delineated 
delineated? using the analytical data, the geological data, and 

historical information. 

Was the horizontal extent of contamination The horizontal extent of contamination was delineated 
delineated? using the analytical data, gamma walkover survey 

results, the geological data, and historical information. 

What were the soil concentrations of arsenic In accordance with e-mail direction from the U.S. 
and cadmium at DT-12, and do they meet the Army Corps of Engineers, St. Louis District 
remediation criteria established In the ROD (I ISACE, 2006), soil samples for arsenic and 
(USACE, 1998)? cadmium are not required for DT-12. 

Does the total dose from residual activity in This assessment will be performed by the Verification 
soils containing material licensed by the Contractor after the remedial actions have been 
NRC, commingled with MED/AEC-related 
wastes, exceed 25 millirems per year? 

completed. 

Do the minimum detectable activities of the The minimum detectable activities of the individual 
individual radionuclides exceed 50 percent of radionuclides do not exceed 50 percent of the 
their respective ROD remediation criteria? respective Record of Decision for the St. Louis 

Downtown Site, St. Louis, Missouri remediation 
criteria. 

Are there property characteristics that may DT-12 is an active rail line that is used on a regular 
affect the remedial design of DT-12? basis by the BNSF Railroad. Additionally, an active 

rail spur, used by Lange-Stegmann, is situated to the 
west of the main rail line. Remedial activities will 
need to be coordinated with the BNSF Railroad and 
Lange-Stegmann. 

DT-I2 PDER Rev 0.doc 
	

Prc-Dasign Investigation Data Summary Report 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-12) 

FUSRAP St. Louis Downtown Site 

• 

• 
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04/21/2010 

• Table 7 
Summary of Data Quality Assessment for the 

BNSF Railroad Vicinity Property (DT-12) 
Pre-Design Investigation 

Potential Class 2 Areas 

Were all Potential Class 1 and Class 2 borings All potential Class 1 and Class 2 borings were 
completed and sampled? completed and sampled. 

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

Not applicable; all samples were obtained. 

For borings with sample results with SORnet  For soil borings that had SORne, values that were 
values greater than 1.0, were additional greater than or equal to 1.0, additional locations were 
borings completed? identified and sampled. 

• 

• DT-I2 PDIR Rev 0.doc Pre-Design Investigation Data Summary Report 
Burlington Northern Santa Fe Railroad Vicinity Property (DT-I2) 

FUSRAP St. Louis Downtown Site 
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St IS cutm , 5010.1.  Meek VIA-5, 
etv,04.4;FeJ 

4vitr-te. %Frp.05 . 

, 
to 	iy, 

1(' 0 OReto") 
- 
: 

5 :
- 
- _ 
- _ 
- 
- 

et tritt.K9, LotHa-1 lbor Gn„ Jej  

A tstst.A04:, .LI iii e C4 i i'A veil 

• • 

0 
1 . (. 	Cj  
2.0 

 36  a  
T 

115Gcts 
0 4 iv 

cl 

- . 	. C 

= 
7 : 

- - _ 
a - 
- 

8— 
- 
- _ 

-- 
- - 
- _ 

9 --• 

- - 
- 
- 
: 

Elp toloiS 
taG ico/ 

. 

. 

. 

2,0,cAsvAea. 
Wit evAro■. ke. 

CAA;p5 

. 

OSNICI 
FUS RAP S LDS 	 Zeii SF 	V? C bi".47. 

s........1■E■ 

11111140 
SLD i s , • 

CUE MOM anima-II 	AIM dkg 	 • 	 (Proposed: CIEGV.E41) 



HTRW DRILLING LOG 111112Cf St. 	Louis 	 ' 
20121110(5511 

1. CONRUITRAME 

• 
Shaw E & I 2. DEUMGVIKONTRAa011 - 	Shaw 	' SHEET 	514E215 

1 
3. MOW FUSRAP/SLDS 	 . ii• IDUZICIN 	BNSF VP 	(DT-12 ) 
5. 11211E05 OMER 	Kevin Mooney O. 112110FACTURERS 0151211/3102 Of 02111 

CME 75 
7. SIZES AND TWEICIF 021 	3.2S" ID SSA w t , 30D x 2 	SS .  I. 1,01,H0C212211 

See Location Map 11110 SAMPUNG1411111811 	W.- P11,777E-PRIlratvIVi. , 1.,,.-1-7-1"," 

a 30" dro.. 	 . 
PID SSN1 1•112111.11111KM11.11ML • S. INIIM..talrilblf.alr.311 

I. 51IRFUEELEVAIEON 

. 	del WV. % ja2iiiiiiiiIMMMILI 10. DATESTARTED 	A : • 	 11. onECOPIRETE0 
'72101  IZii.3251117741111.1 	 BKG: 	"W. 

12. OVERBURODIVHICIOISS 
NA 

15. OEM GIOUNOWKIEll ENCOUNTERED 	r  ...., r 
.5 • U 	' 

11. OEIPTH 0101120 WO MOM 
NA 14. OEPTH TO WIER /U10 MAO 101E Ann onuni6CONnnED NA 

14. IOTAL [WINO KOLE 	
to% 

17. OTHER WISER LEVEL MEASUREMENTS (SPECIFY) 
NA 

15. GEOIKHKICIU.5211PIES 	 051525E0 	 U110510211.0 	10. TO/A/ MIEN OF CORE 5018 
• NA 	 NA 	 0 

t:.‘"„t.1:-1..:[••:„I•i'ill'w:is •111111[711Mill MINELITT.11111••1111 IILLUlitJA;ILAJMII •11211,113 LALLAi NM Kaiiiii LA.:LIAM Micra CO RE 
0 	 • 	 . 	 0 % 

FDIT:TZ.:.filal l 	I 'el . ' ill 	Mr t. nii , 	4 ,l 	n. sKAPJLINE OE S1SPECTOR 
' 	 0 	 s 	 • 	..., 

• • - 

LOCATION 
Wit: SW 

1. 	.1-, 
:if 

•••6 

-Maier 
• 

• 
Is 	I 
I) 	1 
n 45. 

, 

1:. 

SKETCH/COMMENTS witnessed by: 
1q 	i•r• - • - ". 	. 

	 .••• OOOOOOO .•••..•• 

il  , 	ii ,f. 	/ 1 

	

t.• • ; 	 ;• • •: 

. 

	

. 	

• 

• 

• 

- 

	4 	;

. 

• 

SCALE' Not to Scale 
• ..••••••• • 0 • • •• 	  

Te:cma peed: to pescribe: t 

• 

• • ••• 

• • •••• 

• • ••• 

d'T,Ir,4 
. 	.V 
" 	' ..7,-, .62 

,,, V 
'.; . 	' 

_ 

.• 	- 	,, 	.. 

	

I 	• 	3  i 	i 	• 	' 

	

Ars- 	 • I 	•  
I 

	

0 	.e I 	, 	. 	, 1. 1 	 
-.. 

, 	. 	 i •  l i 	O l• 	• • • • • ••• • • 

	: 

• 

S.' • • 

. ..   	

• ... 	 
• 

• • • : 	 ?, • • • 
•

• 
• ••:•••:. . 

1•••/ 	• 	••••1•••/. 	 

'Trace 	-: 	: 	' 	••(5% 
OO .. I 	 
•Few• - 	• 	• 	S-10%.  

:LitLie :- 	• 	10-15% 

 • 

. SO* - • 	• 	20-30% 
i . • • • i 	; 	, 	••• 	• • 4 . 
•MOSP1Y Wl.ttl 	 po- loo 

•• . 

• • ••• 

• • •:■• 

..... 

• • ••• 

•. •. .

.

.. 

• • • 

.... 

••• 

41.6•04e• 

... 

eol. 

.i..• 'ET.. -.a■ ••••11 	P61b, 	s Iiir ... 	mg• 	, 	-., 	'1", 	_ 	„ , s o 	. 
. 	3: 	z 	3 	 lit. • 	• 	d ••• • • • • • • 

!.., 	 fa 	! 	 '  
., 	_ 	 - • •, 	• 	, 	I - 

: 	i • - 4 • : •":•,• • ••• 	 ■ • 	•;3-• • '' 	. 
1 	---,... 	6 	• 	\ 	• 	.-- •• 	is \ 	• 

NSF RAILROAD 	1 	/ 	I 	, 	j  
4.J./!/, •: 	 P 	 I 	• 	• 

- 

• 
• 

• 

• 

. 

:

.. 
 

. 
.• 	 
• . 	• 

• :. • • ;I .  
• 
• 

... f  . 

••• • • • • 

.

.. .•

.
:

.

,/ 
:  .

• 

.
• -  

0)T-12):: 	F t 
. 	, 

P) 	• .0
..1

1... • •••• 
• • 	 1 

• 
	/ 	•  

I 
• ; • • 	. 	 /7t   

II 	• UN 	 // 	• 	• 
0 	

; 	111
•

', / 	, 	PI 	 . 1, .. 	ti7 	I 	ler 	• 	i • • 1 . . .:• 

	

Mow 	t 	 w 	0___ 	• . 	- 	. 

	

e..,; 	 ' 	I 
;ire . I 1/6  - ! • • '‘ • •61:0115.165" 

. • . 	--, E
.4
c.i1 

 

	

..  	- 

. 

yr
hr

y  .   .
H  

›,
.
z
.
.
-

..2 

 

	- • . 

•• . 	 . • • .• 	  
. 	• 	o 

• 1I 	0 	 • 

• • 	 • 	• 

i • • • I 	  { • • • } 	 
.. 

• • • •  I  

.   ,• 	 • 	•  	■ 

 

• 

	

..... . • 	• • .. . • 	.. 	. 	. • • 

• 

i • • •   I • • • 	. 	  

.-  

	

  	• . . 	. ,
• 

.

mg

i
, 

. ,.. 
 

_ 	
i  	

	

.
... 

. 	
1 

• ._ 	•.

. 
	a .

.

,

.

.. .<  , - 	..• m•.•  	• ••

.

I

.

• 	s 	• r

• 	

. • 
• st 	, 	- 	, 	...4 	• 	I 

I 
• • • • 	te 	4 	' 	 1: I 	• • 	4 	: 	

 
i 	

A, 	t ( 	: tgrf 

	

I 	r 	 • 	C.I 
I.. • 	..ir 	k: 	9 	a 	• 	i 	. . Ill 	a I . . o • 	• V • e • 

• . if 	1.i 	. :I 
•• 	 1 . 	1.1..W.i..:. . 	. .4 	 

	

ir 	'4 	- • 	, ., 	• 	. 

	

7 	t. 	liArt: I 	I'  • 1 	• 	a . 

	

, 	.., 	_ . 	..... • . • # 	.. ' 	1St 

	

. 	A 	
1 A of 41 1 	7 i 

	

pil5s.g . 	' 	fp 	. 4 1.. 	% 	• (111 . 	: • 6 • 	•• • ;i• • • 	F •:. 	 

	

C' 	' . 	vrou noe 	' - 	. 	. 
r  

.• b 	- • , . 	• , 	. 1 	• 
• - 	r - 	7 655 	•• 	• 	••••• 	•

•
••• 	•• 

: 	6 	' 	 •, 	i 	• 
• q 	 0 	 ft 4 	I 	• / 	ulu

• 1 	• 

	

, 	. 	n  

166:%. 	• , 	." -14-, 	•  

	

..7 	 r..! 	:sr : 	.■• - 	' - 
••••••: 	• 	..; 	, 	• 	•• 	11 	• 	II 	••••• 

	
•a__• ••• • 	•••• 

• a 	 a 	• 

I 	 2 	t 	 ! 	? 	 . 	 

• • 	. • • 	e • • :. . • e• a • • 	• • • 	• • • :,.. • • •:. • . : 	a • re • • 	....... ... • • 
e 

.. : ..... .. 	
• 	• 	1 	• 	 • 
.. • • .. ....... • • • . •• • .1 	 ,„. „ • 

• 

;•.•,•••:.  	• • • 	• • •:- • • •;• • • ; • • • ; 	 .. .,:.• • 	• • . p•••:••• 
• • 	 . 

 	...1 	• 	:- • • 1 	 • • • ‘ 

••• 	••• 	••• 	••• .... 	

•
. • ••• 	 •• • • • • 

• a 	• 	 • 	 • 	• 
el 	• •• 	•••••••••••• 	 at • • •• 	  •• 	 r• • • 

s 	. 	• 	• 	• 	• 	• 	o 

MKT 	 NOUN. 
FUS RAP / S LDS 	 BNSF VP (DT - 12 )  



7 

8 

9 

• 

HTRW DRILUNG LOG 	(CONTINUATION 	 I M. 	i  4, . _401, 
MOM PUSRAWSLDS 	 lesnads 	Mark Cummings 	 t 

2 
 

%SO 1 gr 
OCKIPTNIO Of 111811114$ 

Id MI'  ROCOVOrt ttr moulagif OEMS 
PI 

Or  

: 
: 

--:. 
- _ 
_ 

Cl MA AI ", De /WI/ V", 4  GI 
utie 6; ik, too8 1  ttv.w9 

1/41 
. 

/-- 

5vo 
Boo /Jo  

floirck 4 ' ihrck 
c Ivo,. T 401  
tvotwor Lasi1/44344A) 00  

Z. 0 

ctf  

E 

: _ 

m 	6c4 	R 	;. Hr.gmr:01 
rvalk Veitse, *et o.rtaD, 

i. 
/ 

510 
1 )5-610  

1107_ I /  

5 -WOr 
Irr'10 

o 

: 
.. 
: 
- 

_ _ 

-.... g F-lite co  taget, 
Locybe)  ?oac 5 voIX 1,44A 

	

6 lq 1 / GOtie 5)14 	vvi 1-63 
h . • 	

, 

144. 5; I-1 Oat  
00d_ 

I , 
Af 

115. 
Q .O 3 

w 0 

I ial 
1

0 j_uLL  
on 	. . ç. 

• : 
. 

_ 
- 

c7ro, 	) Lcx/DR_, .4:orA ( 	1) 
G.to-t, 	imeA-1 AKT.ukt, 

) be) 

a.a 
I 

pg_ 
9.06e 

prr No 
tatalei 

::. 
E 

. 
: _ 

-7; 
_ - 
- 
- 
- 
- 
- ....: 
: 

_ - - 
: 

tOi 	1120 

. 

. 

-rt  

, 

I 

imitte,Acw:At 
CAAirs 

. 

Matt  
FUSRAP/SLDS 	 ZOSE 0 C Pr - IT 

IOW OD 
SLD  

(rroputest: MMUS)•  omaas apautas m....1 at • = 	A1110 Isa 	 • 

2 

3 

4 

5 

6 



HTRW DRILLING LOG MS/OM St. Louis . 
901E MEI sr.,D 	) 	 t 

1. CONFAIIT WARE Shaw E & I 2. ONLUNGSIK01119MIOR • Shaw 	' 

	

SHEET 	SHEETS 

	

1 	OF -2- 
3. NOWT 	FUSRAP/SLDS 4•WW°311 	BNSF VP 	(DT-12) 
S. NAME Of 05111ER 	Kevin Mooney O. NAIIIFALIVERS 0231GRAIION Of 91511 

CME 75 
1. $111:11J1D ME Of MUNK 	3.25 ,  ID NSA w t 	3"OD x 2t SS* I. 1101519031011 See Location Map AND 5511P19150/10111311 IFT4E7311r7c47wriwit giwt.0”qa 	,, 

a 30" dro•. 9. SORFACE HIVAlION 
ID SSN: li. 6 	NAI #: 	 LUD 	: 	j:,grAlli 

del 	,A% 	ta2111111111rAlrMing 10. CATE SlIUREO 	' • • 	• 	11. ORE fINIFLE1E9 
•••• 	%.,0  ingismumw- 	 BK03 IrliraTil 

U. OVE11050131/11K13115$ 
NA 

15. OWN GROUNOWAIER ENCOUNTERED 
N ok- 

,.. OEM 0991E0 INTO NOCK 
NA 

19. DEPTH TO WIEN /919 EUIPSED TRIE AFTER DRIUNG COMET ED 
NA 

14. TOTAL OEM1 Of HOLE 
6 f  lo v 5 

1/. OTHER WEIR LEYEl RU501111E913 (SPEOFY) 
NA 

15. GEO1RINIKAL1A1IPU3 	 DIMMED 	 5901119911111 	19. 10/5111UNIER Of CON BOXES 
• NA 	 NA 	 0 

t.7,41 .1. 1, 1•.:[..:. 144/ 1 "k ' 'allaalliMallala. MI =TRIM= 1111:11.111LIALLAUJIM IIIIILL11.1t. 	MI K1111:A.:thull111 &I. 10114. COM  
0 	 I 	 • • 	 4 	• 	 o 	REMW 0 % 

'41...'13-. 	III ' ETIIE:T 'IagllIll MILAIL-.1111/.11111 H. SOLNA/UR OF 01399a05 
t.r..71■4....11T. 	0 	 I 	 . 

•••• , TM: S.E.  

LOCATION SKETCH/COMMENTS Witnessed by: „co.,,,,,,2_4,04,41,_. 
-P(dCW 4: 	•• 	I g ' - 	r I t . O 	t • : • . . " . . 	. 

• 

SCALE' Not to Scale 

• ZriS2:4"--"-  

a 
■ 

,--. 

.1 	, 	 1  P 	I• Te;rms }mod: to riescribe: 1 
1—, 	• 	.....1.-:. 
:Trabe  

	

•••••••% 	 • • 	• 	o• 	• 	• 
•Few• - 	• 	•

.. 	
• 	5 - 10% 

......... • ... . .  
:Little :-  

: 

• • • ■• 
• 

. • .% 

• • • .. 

i 	
, 	) 

	

1... 	
.42. 

	

. 	.. 

l'Z' ''..' 1 
:'A 'If- I:L. ' 

-.11M11,11.. . 

. i7.1•4:••••  

	

;*11. 	
•••••; 	

• 
.4. 	

. 	• 	• .spi, 	/ 	i . 	iir 	 ,... • . .. . ....., 
.t II 1 	• 	 A 	•••• 	 

r• 	1 	' 	  

;•••; 

/••••11•••••••• 

	 	... 	. . 
4 

	

... i .... , 		 

•:••• •: 	: 
,.....:...:... 

.. 

• • ... 

• • ••,„ 
-.- 

.... 

. • • 

a • • 

1: .•-••■•• 	iel% 	• III 	 4 ....  
•0' ill' : 13 	 . ..- 

' 	1 	•''''',' 	.. 	j 
• lt,;, 	i 	• • 	• 	. •• • • 	• .. • • .. 	. • ••• • .. 

I a 	• 	.'•,, 4. 	_ 	•  
:V 	• 	• 	 

	

- al • 	4,1. 	• •e 	• • • • : 	: 
I 	Li 	: 	: 

1 • • • i • ":".• 
 

i 	. 

......7.-... 
• .1 

• 19NSF RAILROAD 	I  
• Y 	i 

:son 	- : 	: 	: 	20 - 30% 
1 ,— ; 	; 	. 	: 	• • • l•  • 	 
:Moaply4With - 	po-vm 

...:........ 
: - 

• 

.7) 	 ; 

• ... 

otele/1.1.i.:. 	 
o 	3 

()T•12): 	
1 	-1-  

	a     • : Trti 	 7
I  

• =4,1 	I 
' , 	[Pi  	 . 	, 	. 

i 	- . 	/ 	, 
' 	' 	

-• 
. 1"   .-, 	. i :,, 

.... 	- 4-  ,f .4" 	.1:'..:. 	.  L 	iv, 
• or 	i • • 

, :i , ,. 

• • 

    : 	•. • • .• 
 II 

	e e 

• • 	• 	• 	 . 

i 
• 	• 	• 	

i 
. 	• 

) 	 ...I 	a 	• 	... 
rici 1 „IR 	• 	• 

A. D.•,,. 	...-.-.......• .• • • . 	 --- • • 	• 	• 	• 	. 	• 
. 	• 	. 	, • 	• 	• , 	.  

0 vo.A...-4,... 3 	- 	• 

0 	  

• 
• 
i•••   
4 

• • I -  • - 	- • - 	• 	-:- • • :- • • 

. 	- - - -: 	. 

/ 	.. . . 

	' 	, • • 

• - — - • 

— • 

••• 

' • •:" • • 

••• • • 

• • ••• .. 

.",... 

.,..-..: • ..-,,....: . • •,. 	, 

11 - 	• 	-:. 	-.,; 	
, 

s 	-,1 	
, 	1 

	

: 	r • .5.r...m 	-' 	, 
1 	•,• 	 0 

• ••• 	 - 	• , 

	

. 	r , 

	

, 	i 	.. 

4991 	'' 	'. ..1 	ail 

	

. 	°.7.1.01. ' 	103  

	

---'- 	i 	• 

	

.• 	• 	--.-. 
• • 	• 	IWO 

•••.: 	, 	: 	• 	i . 4  'Ut•• 
• • •• • • si-esadt.. 	,, 	r 	t er 	tft  

	

....: 	 ii 	• r: • • 

.. •,,..1 .,. 	4.7: . 	..--: .; .... 
• , 

. 	IN 	I; 4 	: 
''. 	1: . " Uri, . 	4 :  

• RR 	 
:II 	•111 	''•• 	•V:• • • • • •  

n. 	•11.{ .. :. • 	. .•:. . - . 
lit • 	1 1' 1 	: 	a .1,2t .  v..,... 	4 	 

	

/ i 	VIE I/ • • 	 
. 6 • 	a . i • • • 	.. 

• . 	 • 
4 ' • 	 • 

	

••:, 	• ,•••••.• 	• 	••• 	••• 

• 1 	; 	: 	1 	  

	

og 	• 	• • • •• 	• 41.• II .... 

.. / 	.;;;: •Tr........• 	 • 	  

• 

	

, 	 ...., 	 

	

L4... fogy 	
• 	. 	 . 

• t . 	
• 	. 
. 	• 	 i•••    i 	 

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

..  	 . 	• 	. 	 .. • • .. ......... • • • • •• 

••• 	•••:.  	••• ■ •••:••••:••• ■ ••• ■ 	.. 4—. 	.—,.-7„.. 
. 

• • •  	• • •   I • • •   I.e.!. 	 

•••••• 	•••••• 	.. 	  
• • 	• 
	  • • ••• ....... 

• :. 	  • • • 	 • • • IN • • 	 w• • • •• 	  
• • 	6 	• 	• 	• 	• 	II 	• 	0 	 6 

hir ir 	••• 	 • 	
• 	• 

MKT 	 110, 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	

NO 	
. 

I 



• 

HTRW DRILLING LOG 	(COMMUNION SHEET) 	 I IIIIINI1541 1 
141111/1 FUSRAP/SLDS 	' 	 - 101011,011 	Mark Cummings 	 out , 	,„. 3111111 

Z 

• th6C-5 	°A" 
r 

IMMO' 01111111111/41 
14 	 t-S 	1 	i rk.coverir  Ile ItOWC011111 

(11 
now 

VI ' 

((.7■? 
c-Amteti, 11)•vse) %try 4.042, 
Ltili4- , 	W., pontiMoo,Gwotol  p . 4, 

_elb 
Of r 4 	1  Some ci  

2....__:11  s`tiiis:4_4i3 ,  2 0  $A81184  
"Neu, CIOJAK Cs 

ftVack4(A4na 6c...4A g UVF, 
Dethe i  ?C)Dt tftr ag i:tigV.._ Vilk, 

LritIck sla to  vile, 

60 ii560/ 

r) 
i 
o_tk Let.ck_o...9 

g 	A, 

t  00 ( 0 

'I 
r 

011 
41 

..1 

6) lit Cia.y r50VIA 4ybull) 
Pt #.4, % v..0 "'create C*44il 

, 	. 

ri  0 
io 

sob 
15411•  

LI 

4°1 I 5s-v, 	fte.J. 	401^6eio limffs, 
.. 	• yo--4/  - 11)  6ttbs row 106 

' 

• 

4 00 
56 

2*()  
a. o c 

it 0°  ) 0 
, 

. 511° 1 ° 

' 

to 3' 	
li 5'2-- 

• 

, nem 	 11011 NO 

1-t) 	to' tc9 5  

W/Zotv1/4.).-11-t 
Ckftte.5 

. 

FUSRAP/SLDS 	 c-50)SE 	‘0 CPV- 	
I 

t2. 	 SLD 1 is-4 1  

r111A WM ItAng111_M 	MIR 11/1 	 • 	 (Propound: CIMIG) 



HTRW DRILLING LOG OISMIT St. Louis- MU
S 

 SUMER 
LD I 	41 

I. CONFINTIMIE 
Shaw E & I 2. MILUNGSVICOMM1011 . 	

Shaw 	' 
SHEET 	SHEET 

1 as_ 
L FMK? 	FUSRAP/SLDS 4• WUMN  BNSF VP (DT - 12) 

S. MAME OF MIER 	Kevin Mooney O. IIMMALTURIITS 13/52211110N OF MILL 
CME 75 .  

7. MB AND TTFES OF 011 Tr' 	3.25 	ID USA w t. 3"OD x 2 t 85 S. NOtE Maw, 
See Location Map 	 . AM SNIPING DIIIMIEDT gimprra-p1Rmmolum-arnimm-Rww-Tmm  

a 30" 	• 	0•. O. SURFACE EI/VIDION 
ID E1SN: • 	S 	HAI It: 	 LUD  
odel • 11,11 	,IMMIIMITITAXIIMMIME 10. OME SIAM° 	 • 	11. DATE CONFUTE° 

..1 .. 0. 	=2- - I laccummor; 	• 	 BRO: 	o io  
2. OVRIUMBI TIMM 

NA 	 , 
15. OWN GOO UNOWMER ENCOUNTERED 

IL OEM OWE° DITO MOCK 
NA 	' 10. OIFTH 10 MIS AID MANI° 1111E AMR OWING CONFUTED 

NA 

liiiiiiiikdlIllMrgmllIllIll 17. OTHER WATER WU NEASUIBIENTS ($PONT) 
NA 

IL GEOTEHNICAL SAMPLES 	 °MUM 	 UNO5DIRSED 	10. TOTAL NUMMI OF COOT BOILS 
NA 	 NA 	 0 

C• ':1.4'1FI.I'l ' 1/11111.1.11711111111.11.11111.11117T17111111.11 IILI/11.1,1tkiLIJ NMI IMELLLI LI...Lt./Jan ItaiiIIILAZ.' ..i.211. El. ToTAcOOT 
• 0 	 0 	 • • 	 I 	 1 	cOTLET O% 

ItIll . ........11..9.crr. 	 1.112JEANN NI.  0 .11[7' 747111111 11111/1ALICA2:2LiJ111 (MIREITME 	0 	 • 	
iiiiiiiii 

• 
a 

• • 
•••:' 

...:. 

LOCATION 

„ , ,,T4 

;1;1' ., 	- 
' 	1 

4,, ..,A.:„?a, 
IMINCIMMI 

• 
J. 	?''.. 	;'4•  • 
• ,11 

... . „ 

TAL: 'serfdapid 

 SKETCH/COMMENTS Witnessed by: 

• I 	-• 	- 	.c1 	r•r•-•--- 
. 	, 	, 

i 	ii 	. 	? 	e 	. 	• • 10 4 	 • 
. 	_or- 	111 	• 	• 	,/ 	. 

•• 	 , . 	v 	  

	

....,t,■ 5 	" 1 17 	i 	i 	: 	 °.• • •I••. 

	

. 	

i 	

to 	i 	. 
•--: 	' 	

1 

• - ..... • 	//:/ki 4 L. 	 Iv .* 	. 	• 	•  

1•••••••••r 

.. 

• • 	 

.• 

• 

........ 
• 

: 
• 

• • •:• 

.••••• • 

• 	 

	

.• 	 •• . 

• • " • • ":' 

- 

V4I 17 	 

... ........ 	 

; • • • 
• 	: 	 • . 	. 
16 de.4.4. :•.. 

• 
• 

.. 	• 
• • 

: .. • 	.: 

do" 	Soo 
' 	• 

SCALE' Not to Scale 

Tepus peed: to pescribe: t 
1  • • • 1 	 0, • • • I 	. 

Trace  
ea. 	111.., 	: 	  / so. 	... ■ .. 	 

. - 	. 	. 	p-lot Few • 	. 	II 
b. . a. .• 	 . • • . • • 

'Litile :- 	•: 	lo- 25% . 	• 	• 	• 

:SO* - :  
 

20 -30% 
1 - •• ■• 	; 	: 	• -- i 	_: 	 
•mosp.yrwito - • 	po-ioo 

- 	 -• /7: 1  I .4  •' ia7.. - 1  :,,I \J .•, ... • • • - - - 
Ird 	i 	N■ 	IN 	-'•-• 	 • , 	 -. 	  

i • ' • .1 • : 71•■• •;• 	',1 1 	k•- 	• 	 

	

.._.), 	•,t., 	i••• 	 
. 	ANsFitAillibAD.'" 	-I / 	I/ 	.. 	r)  

...... • - • 	 . 	o.,./..!.e. 	'.• • • 1  

•••....1 

• • 4.• 

• • 0. 

.. .... 

... 

• . ... 

• • • 

• 

• 

. . -. • • 

vtikurt 

. 

• • • .• 
• 
• 

" ' 	' 

• • 	• 

. . J ,... 

• 
(QT-12): 	: 

. 	:Print 	
2 

• :11 e • 	. 	1 
II 	• si 	 1 	I 
• suss 	

;: 
• i ' • WM03 	1°I 

RCN 	
. 

• '•" 

.... : 	 _ 	• ,, . 

. 

4. 
re
*IN 

1,1 - 

ir. 

• 

• 
. 

• 
:• . . .• • 

• •, • , 
• 

... 

/ 	1 	 1 	17 	• 	• • 
* 	i 
/I 	• 	; • • • 	. !.. 	 . 

it 	ii 	Pi 	LiC it . 	• • • 	• • •• 
1 

 ' 	• /i 	._ 
- 

	

. f „r 	• • : • • • : 	4 , 

7. 	• 	• 
	 _.... 

•  

...1:;... . 

• •• : 	 

. 	. 

: 	1* • • 

. ... 

	

... .   .... 	 • 
• II 

,.................... 

. 	. 

i•••} 

• • 4.• • • ' ' • *:* • • ''.' 

- - • . . 	• 	• 

• • 	. • • • 	.... 	
• 

• • 4. .... 	....... 	...,.. 

. 

1•••   I•••; 	 

- • :• • • 	- ' • 	• • •:* - • 	• • • : • • •:• ' • 

- 	- • • -- • • . 	 • 	• 
..4.,.....0,1... 

.....i ... 

••••••••• 

... 	  

An, . 
- , 

tz.;•:' , I 	 • 
' " 	1 a 	1,. 	1 .1. -. 	1 	... 	. 	r  

i 	 i 

• - t 	TN L • . ,' 	I  . 

	

Ir. 	.'. 
i 

.,1 	_ 
/ 	F.3,  

	

414111 •' 	' 	' 	•ill . 	61 	ir-?f 	r. 	los 	̀ .• 	. 	1 - 	11 	.... #ii i. : 	• lux, 
• • 	 1  . 4. ,r ,„, ...,.... 	. 

• • •• • d'o,•••  act 	,/ 	i 	6er 	' 	11  

'•4 

• • 

i's 414 
., 
.'II 
n. 
' 
04 

. _ 

- 

° 

d 

.1. 	, • • • t • • 4  	

,. 1 	; 	........ 
1 . '1 	' 	b 	6.■ 	• 	 l• 

004J 	*Leo 	11:11!. 	pee... 

fq 	: 	1 	 

.ih 	. :. . 	... I. . . 	 •i 	.1 	• 
:1:1 	: 	 a 	 , .. Vit 	fr: 

.1 	. vi  
• • • i• • • 	f  •: . 

. 
•••.. 	•  	

i 	• , 	: 
.• PIP • • • 	• LIP A...0 	 

a 	•  
6 

■■ 	d 	t 	 ■Ir 	 • 

. ,••• 	•••, 	 .44".1 	: 	4..!;...4... 	-4-4-.-: 	 . 	 . 	• 
...: .......... :....t .......... 	...   i 	 

... 	••••••• ...... 	...PP.", 	 ' 
• . 	 • 

. . . • 	• . • • *I 	 .• • • ••• 	  •• 	 ■ • • ••■ • • . 	. 	 . 

;... 	...;,.   	4... 	- .; 	4..4 	 

a.• • • 	• • •:' 	1••• -I 	•• • •1' 	 .P....s...% 	 
• • 	• • . 	... 

• .•••. 	•••••••••-••••••••••••• ....... ••••••••• ....... 	••••••• • a. 	II 	• 	• 	• 	II 

	

. 	. 	• 	• 	• 	• 	 • 	• 
•••••• 	 •••••• 	  ft 	 •••• 	•• 

• I 	6 	• 	• 	• 	• 	4 	a 	• 	• 	• 

MKT 	 IOU NO. 
FUSRAP/SLDS 	 BNSF VP (DT - 12) 	. 	 SLD 115 (it( 

• 



• HTRW 	DRILLING LOG 	(CONTINUATION SHEET) 	• "Arirsla /1 
NNW FRISRAP/SLDS 	 [WOO* 	Mark Cummings . 	2ot_g_s_titu 

• tk5C.5 • 	gm  • 
0601,11011 0141ATIIIMIS 

14 
71, 

•
p r-;;; 

' - 12 ' ' 
_ 

SLOWIrf 
.............. 

Ull0 
Al • 

(.5 

.. 

.-: 

1 ..:.: 
-. 
■ 
... 

 

Cl co, tai  Dev4E 40 Veg) I  bit- 
11447 et teloa 	'. 1.)i 	(s4 OW- 

• 
i 	se i 

. 

• 

0 9- 'CI  
6 1  II 00 
laill_.  

/ 0 

• 

Ar 
2,0 

, . 
''' 
= 

2 • 

---. 

—: 
- .. 

— _ 
- _ 

4 	"''' 
- 

6 ■ V.,fieviSfj 
c41(4,1..;viessim  bly.um 

16-1-4-47asyd/wille  

f;b4  rwlki  

1 	0 
StAl 
I% O 
Ivo  9 „___. 

il 
 00  d 

ii• 
/Jo 	. 
litethue 0, 
so_ " 

5'  • 

2 
• 

Li 

: 
z' 
3 

5-.14,6 cut 	mea.tok, 
Tex., Lwie. c %, dm.o, oil, 4 0 

S tMe 
1 VSZa0 

A 
- 
= 

Me& &■.".*i 	.riqobe +c) meet 
Iiisa ("Poti Dri16)17.4.., . 

..700 
.9 I`i 

_ 
:. 
= 

: - _ 

: - 
- 
- _ 

...: 
: 

— 
- - - - — - - : 

it 	ig.. ) 
06 l'YN5. 

. 

. 

. 

. 

. 

(10-4-K;Ve4. oW 
itya..4.4.41t. clo p 

• 
• 

mita 
FUSRAP SLDS 	 ZOSF 	‘R C01*-rz. 	h1 N0 su 

- ENG FOAM 5056A-A, AUG Ib4 
	

(Froposeitz CUING) 

• 

• 
6 

8 

9 

—4 

5 

-7 



HTRW DRILLING LOG .... St. Louis 	 • mganal  1,, _ 
I. COHRU1TNA1IE . Shaw E & I L BRIMS SIIKONIRACTOR . 	Shaw  

SHEET 	SHEETS 

3. PROIECT 	FUSRAP/SLDS  BNSF VP (DT-12) 
5. KANE Of DREIER 	Kevin Mooney O. NANIFAMMIRS OMNI:NON OF 0891 	• - 

CME 75 	 . 
7. 	ESAU, TYPES OF 	• 	3.25  • ID HSA w t. 3 00D x 2 t SEP 8. NM LOCATION See Location Map ARO TAHPUNS EQUPHEIT 	szmursarnalrett.1,,FF74.-r7--m;mr-  

a 30 ^  dro•. 9. SURFACE SEVATION 

ID 89N: I SI 	 tat 5: 	 LOD 	:11.1H EMI 
. anrilriMir,T211=111 1: 11111111111.1 10. ONE STARTED 	. • 	• 	II, ME COMPLETED 

""0. 	 -"7 -0 MML25111177111V 	. 	 BKO: 	' 101111.111111 
12. OVEIDI 211011HICIOIESS 

NA 
IL 01,1110110UMOWSZEREKCOONTEREO  

13 DEPTH OWED OITO NOCK 
NA 10, DEPTH TO MEN A119 KAMM TIME AFTER DMIING CORMATE0 NA 

14. TOTAL DEPTH OF HOLE 

• i  ‘Obi) 	 • 
17. OTHER WISER LEVEL MEASIDIENENTS (SPECIFY) 

NA 
13. GEOTENNICJU. SIMPLES 	 OM INFO 	 WICHSTONED 	10. TOTAL WHIM OF CORE BOXES 
• NA 	 NA 	 0 
F.* '1 1 I A .,'  r•  ' 	1 '4  ' gr , 1  ' k , ' AM IN11111117.11Mill IIIIIIIIii.'..91■ Willlik.I.L.IIM IIK•11.:1111'....f.Laill• KiLLIFIAZLWIIIII fibloy&CON 

0 	 0 	 • 1 	 • 	1 	 I 	 0 % 

tali ..f.....11LAIDIJ:"22 	 7-; -. , 11:. 	aril tiE. 	irri (4111111 muli.:2[U.L1/11111 
(MIUMITII 	0 	 i 	

a rmign,4.0o  

'• 
-• • 

• . •••• 

• • ••• 

....... 

. 	 

• • •- 

•• •••• 

..... 

• • ••• 

.. •:. 

• • ••• 

• • ••• 

"• 
• 

. 

LOCATION 

, 
? 

- 
, 	1... 
if, 	I( 

	

1.,,,,, 	,  

"""""" 	sl-PfdilFid&" 
• 
./. 

• 

• s . 8 

SKETCWCOMMENTS 

• 
-,4.,:.,  • 

:" 	- 
• •(, 	i 	gl 	I 

‘isif • 	I it 	• 
t 

' 	 i 
• '''' 

. 

Witnessed 
: 	r *: • ' • 

. 	. 	: 	. 	, 

' 	•11 • •• 	 
illie 	1 	. 	 ..‘ 
. / 	1: 

by:XpAAAidivtd‘-'"---  
' • ' . 	. 	. 

ti •  • • 	• 	ti ••  • 	 . 	. 

• 
. 	.. 

• • 	... 	• ... ...... • 
•  

‘• • • ■ 	• 
• • 	• 

• 

• • 	1% 

• 

	

; 	 
• 

	

i  ' 	

• 

.• 
• 

• 

...:... 
• . 
. 

: 

• • o 

Z • • 1 

4 

SCALES Not to Scale 
II 	• 	e 	0 	• 	4 

Wpm }wed: to cleactibe:1 
1 ... 1 	• 	,.......... 	 
'Trace -:  
.. ..1 	 •:• • • 	• • • ' • . 
•Few- 	• 	• 	5 - 10% 

•• - - - ------- • - • - • - 
:LitLle : - 	 : 	lo - 25% 

	

... ; ... 5 ...: 	4.. .... 5 ...:... 
:Bomb - : 	: 	0 - 30% 
i• • •} 	; 	: 	• • -••• 	: 	 

* MosplytWitti - 	po-ioo 

.•-•-••gr ii l' i 	TX 	 • ----- 	 -- /111: • 	7,--fpein ., j 	. 3• 	•,3-,, 
,i/Oar *.s- • :•  • • • 

:i ... ; . :-.:., . i 	ir 	". 	, 	. 

. 	FkAllitbAl'P 	
. I 

	

il • 	• - •  	s  --‘,. 	i• 	,, • • ,,, 

	

ea 	g• ... 	. 

	

J J. II 4 .• 	 

	

I 	II 	. 

• 417 	• • • •0* 

	

li 	--. 

	

l it. 	• • :• • •• 	 

	

t i, 	e 
I 

4  
• „ 	• 

--' • 

• 

: 	'• 

• • 

• .• .... 

••• 	• 

... 	. 

a • • 	• 

. • • 	I ..„,,, 

PROOER . 
VT-12): 	r 	V 

•• • • ••• • • a 	 III 
• . vases 	 ,yy 

. 	* 	. 	_ 	I 	a .11  • ,•• 

. 	• 
.1

.  
 .• 	Ssei 

r 	I mai 	; 	'... . • 

	

' 	iiii 	• 
735 	ri 	' 	• 

• .• •• • 	 . i 	4  
. 	,, 	„7/ 	i 	. 

• • 	• • •••• 	 I • • • 

	

atI 	I••••••••• 	 

 
ri 	

a 	

• 

■ • 

• • • s e• 	  
• • 

;ei • • 	• • 0, 	 

• •0141

•  

1:1 

t
•

o l....
::.  .'?" 	: 

• ‘. 	• 
•• 	A. •••• ••./.•• 
• • 	• 

	

, .  

	51)5)v \...... 

• • 

. 

	I 

 .1. i • • • 
• • 

4•4 •• 	 

■ ••• ■ 	 

a. 	' 

• .. • 	• • • 	 

• • • . 	 
e, 

a 

...,. 	  

... 

. 	 a 	•• 

• • 
i•••), 	  

• 

. 	 - 	 

.. • • • 
a 

I 	a 

• • • ; 	 .. 

• •4 	  

• 

• . • • 	• • 

	

II 	 

• • • ; • • •••• • • 
. 

• lo • % 	  
• . 

	

...be...P 	 

• 

	

. ••• 	•• 

• • 4.......-: 

• 

• .1. 	• 
-.4, 

".' 

E 1. .,:. 
\ 	: 	. : .

_agL ' 

• • 
. 

145PP • 
C11314  

• 

. ii • • ••• ;sir.. act:  .1 , 

.1:28... 	S i 	a • • 	.1. 	.4. • • i .. • ; 	..... , • • • • • • 4 	 
---, 	• 	( 3.• 	

I 	SI 	- 	I. 	e 	
• 	• 	• 

I  i . 4 .14 	l• 	• j 	 • 	a 	t 	• 
•  

, 	/ 	4) 	, 18 	. 	, 	11 	' 	
. 	; 	, f, 	• .,..,,, 	. ,,; . • • 	• ..„. 	. • • • • • 	• .. 	. • •,. • •  	 

1 	i 	if 	1 	, 	.• 
i • 	1113 • 1 . 4 •• •••• 	•••• 	•••••• 	...... :1. 	 

r 	0 	1 1.4 	: 	0 .. 	,„; 	11 • 	• 
'• 	"'At 1,  ..'•'•  	...,,....; 	 

• • 7 	I 	f.31 • 	 5 	. 	' 	  r 	•:, .i., 	. .4 	i • 4 • 	• • t• • 	' 	i . • 	...... 	a . • 	• • •:. • • 

7 'r. 	1 	- 	. . 	s 	• (t or 	• 	: - I 	• 	• 	• • • •• • • a 	• 	• . • • • .... 	• • • 	• • • • • • . 	1558 	a , 	• 
i 	• I 	 • 

• • . 	•• 	D 	• 	•11•111.• 	ca..... .... • 	•• 	• ••••••••••• 	  
• • 	• 	• . 	DIM: . 

I Ar 	_At 	 • 

• . 
••••••••• 	• •• 	••1•• • 

• 

.... a . . . 1. 	  

.. 	 . 	. 
. 	  ••• 	 . 	. 
• s• • • 7 • • • I 	  4. • • 

• • 

t • . 	 J. 

.. 
a • .. ....... • ••• 	.•••• ..... 

II 	• 	6 

• • .6 	  •: 	 
• • 	I 

110,15a HOU HO. FUSRAP/SLDS 	 BNSF VP (DT-12) 	. 	 SLD 	coa I 



• 

HTRW DRILLING LOG 	(COIffINUATION SHEET) 
	 1"ArE1542.1 

mai FUSRAP/SLDS 	 rid* 	Mark Cummings 	 SIONI 	 SNIEII Rg 
Of 

■ 

Pi 
n " notonet e  &MOM 

10 
IMMO 

01' 

N  C79  

• tASG5 I Tit •
OIXOPtiONOP.NATININIS 

c
-

bwA 
(
4m
, 

D eA
Asve

.6,1e.44“
toi  

4)ilt Ai 	° 
'f' 	91.0 

tam 
1345" 

lc  
r 

-1  i 
• 

• 

• 

: 

-1 
— _ 

2—' 
- 
- 

- _ , _ 
.. 

S14;  teb5er4t0 1 c3t-Jto 	• 
6 04_,-0)  Stglk 11:g..ts  
,cw %hi 40 Uty -Ord. 

400 
, • 33. 

(960 
0 1').. . • 

• 

9, 1:  
‘1 1340 
I VW  	 

IM . 
1 

lid I 
Co 

16 
• 6.  

- 

• 

cj  

-- 

: • 
1-11010.N ) 	•,iii- 	ivieck 'Aq.5. 

.54, 0,15 , 
ilboA .1, 
goo 50 

ti5gy 
I -I- 

‘. 

:7 7..  

: 
-  

tts/ "ek ec" ,  Lo 0  te, ?go C 
CUR") 20.111)  b(A) •'• cattA, W j. 

, 0 
kl 

. 
• • 

NJ 
q., 

E 

- 
: 

_.: 
- 

8 -1:: 

lb CM ' Vot5 

, 

005- 
 

. 

. 

. 

Ibrat1c ..\\ea■ 

MenioA.Ae CS.L4p  

_ 
- 
- 
- 
- 
- 
- 
- 
- - - 

— - 
- - - 

• 

MOM 	 nil NO 
FUSRAP SLDS 	 ZOSE 	V? Cb1-1-1.  

rue. !AMA InAlallA_• 	AIM -- 	 . 	 (Ir000nesis alig.01) 



HTRW DRILLING LOG MIMI St. Louis 11 	.... 	- 
I. (ONFANTIIMIE 

E & I 
2. ONIUNISSISCONINACTOR 

• Shaw 	. 
SKIER 	5111W 

 1 
& !MKT 	FUSRAP/SLDS  BNSF VP (DT-12) 

S. NAM OF OMER 	Kevin Mooney O. NANUFACTUFAITS OBIGNATION CP OFITA 	• 
CME 75 

7. STIES AND TVS OF IND 	3.25" ID HSA w th 3"OD x 2 	SEt I. NOCE LOCATION 
See Location Map AND 3ATIPUNG EQIIIPNENT IFM021711rmilriWTKOIM76171-411Mwills  

a 30" dro• . 	. N. URINE REVAIION 
ID SBN : '1S b 	NAI th 	 LUD 	t 	1:,Trall 

• ode : ON • t 	MOMEMISIMMI RIErF . 
10. ME STARTED 	• • • 	 11. ORE COMPLETED 

-1A-0 	 - 	-0 • 11121:0 0 	G. 	 BKG: 	oli 
IL OVERSUROM THKIDIESS 

NA 	 . 
15. DEPT H GIOUNOVONER ENCOUNTERED 	NJ ify 

13. DEPTH ORM° INTO R001 
NA 

10. 019111 TO WREN /U1D EULPSIED TINE AMR DIMING CONFUTED 
NA 

1 I. 'TOTAL OEVIN OF NOIE 	
4-0 	■9 	17 	 • 

17. OTHER wain Inn NEASUFANENTS (SPECIFY) 
NA 

IL GEOTERNICAL SANPUN 	 013111RIED 	 011115111311E0 	19. TOTAL NURSER OF CORE OOZES 
• NA 	 NA 	 0 
r.,••• , 1.1 ,-1 . ..L. , :ri , v ,. k.*:=  IMENFAMMi 111•1111E1TUrIll■ IM.11.11,1 LIAL.,11 III 11111.11±AtiZzailIE ILILLIati)111 ti. un 	COM 

0 	 0 	 . I 	 1 	 1 	 0 % 
FRITT::: 1 Li ura::iI. 	mu:___.:11.11:-. 	or:C1,14-7r11110 11LilailLIAMII 	 . 

FIMPA1111. 1.M 	0- 	 • 	
liaila illiM- 

• • • 

•••••• 

.... 

.. 

• • • 

•• .... 

' .... 

: 

• • •`• • 
• 

LOCATION 

••.71-v,..,..... - -,,, •tA„dey, . 	. 	, , .._ 
I' 

SKETCWCOMMENTS witnessed by: 
11 - * 	,1 	f * : • "' • '. 	. 	 . 

9 i 	I II 	 0 	 •   • 	
• 	

- 

 	 

SCALE: Not 

Tapas peed: to 
1 ..., 	• 
'Trace 4 
!...! ' 	:  
•FeW• - 	• . 	• 

•• .• a 

:LitEle :- 

......... - •.• - - 
:SOIF 	-: 

I:M.  0.  011Y4Witil 

Siestribe:%  

• 

to Scale 

• • • : 

''.".",,.74::. 
'.:6;* 	1 

."51OOPIT 

e 1 rl'•`4%iA 
' kr' 

....i 	Ar 

I 

ti 	i 
WI  

a 	.. 	, 	+ .., 	 

, 	4 	' Il 	' 	 
1 	7 	l•-• 

t 	. 
.; 	I 	1: 	't 	' 

• 

. • . 	. . • 
• 
	 ,..•• ■ 		 

	 • • .. 	. 

.. 

. 

a• • • r 	 i • • • 

1 St 
I s • • i 	• 	0141.4...„..,:lba 	e 11.  • • • II 

t   	
: 

.• ...... 
: 

,• • .. 	 

	

N ... 2 ... e . 	 

	

/...,..... 	 
: 	kst 

 '6-10% 

	

lb • .• 	.• 
it' 

v 	, 	A 	 kV I  . 4. 1  it . _ 1  :, j .  
VI , 	4 , N 

... 

,I. 

• . 
• .• • - • 

1 	• 
• • • % • e 

10-15% 

. • •.• • • 
s 'ig . 	. — 

" 	i • • z:• ,•,- 4- . 	,, 	- 	s• 	•,- 	• •, 
. • 	̀ANSF RAILROAD ' 	 I.  i 	I: ) 	: 

	

r 	 •.,./. C • 	 

: 	 20 - 30% 

'' 	... po-loo 

	

•• • 	 
• 
• • • 

- 

• ••• • 

''" 

: 	vIcirrtP 

• 
• I; 

• 
• 

... 

• • _ ,•• 
- 

• •...s..... 

(OT-12): 	; 
• r Me ' NI 
• 
• • 	1 
• 8 
..4Egm 	I 

;4 	
, 

113 	p 
.... 	18 	1 : 	-"iV i. ....._ 	 / 	I 

1 
I 
, i i 

, 	- 

• 

• 
0 . 

11- • „ 
Iti. 	1 	.  

	

titi 	1 • 	• 

	

itii 	/7 	. m  . 

	

1.14, 	. 	"1 	. 

	

I 	., i., 	. _.  

	

: 	• 	;Jill 	. • 	• • • ■ • 

	

_ 	• 	i 	It 

	

1 	li ' 	II  	

	

•• 	• 	... 

	

/ 	• 	.1.= 	• • I 

 	Vt4 	  
	 " 	  • • • • • 	1/0:•:" 	••PA>t•  • •: 	0 	• 	• 

• • 	• 	• 	• 
. 	1 ...A 	I 1 A... 	 • 	• 

A.1,V•:„..L% 44'• • 	Jr/ 	• • • .... 

• .... • . l • • • I • • •••• • • •:. • • 	• • • 	• • •:. • . •••• 

• • : • • "." 	 " • • "I  

• 
• 
• 

... i • • • 2, • • • 

.• ■ • • •• • • • 

• 

• 

. 	 

• • 	0. . 

• 

• 

•D 	  

' 

i • • - 

• • 0 • • . 	• • •:•• 

. 	
"•• 

•• • • 

• 

• • 

• • • 

• . 

• • 

•••••• 

•• 

•• 

• • •••• •,:::: • • 	•-s•• • • .0 	cf-. 	'• 

-...-/ 
1 

' 

	

, 	. • . 
: 	k 

• • ••• • 111,kr 	 IN 	I  
II 	• 
I. 74 

...•.... 	 i 

•
• 	

, , 	 , 	 • • 

Di 
• Prirl , 	, 	.. 	- 

	

cl . 	,g,„,fi 	,. 	ice  
. 	 ' 	. 	,,fa 
	. 	ite6 

: 	---.. • 	
• 	4* a 	. 

. • ....; • • ••• • •-..-. .cr 	• 	, OP 	
j • , 4 66,0b ■ !. 

• --•••■■ 	d 	 1 .1, -I! 

••• 

. 	ifil 
•4, 

Pt 
. 	' 

. 1#71 li  

", 
, 	, 3 

. 
' 

• 

.' 

- 
in..  
is 

- : 

. 
•; . 

• 

:, , 
'',I 

4tg  
1 	••,  

.. 

- 	•:. 	• • • • 	• • •j 	 ;•••,••••,: 	 
41 i.1 	: 	.  
le, "t 	Pcf • 	i 	1 	: 
1. 	• 	MT . .0.4. 	• .1 ••• •••• ••••• 	•••• 	• 	 

: 
44 • 0 :a • 	• • •••• • • • • • • • 	: • • 0.1 	  
: • , 	• 	• 	4  
1::1 	. 	a 	• 	 

• •

if  . :a  • • vit 	, 	-, 	;........:• 	 
I a 	•vi 	1 	• 	• 	• 	• 	• 

• • • 	• • t• • • 	•:  	• •• • 	• • •:. 	 
1 	: 

i 	I 	: r 	• 
•e 	• • • foil 	0.4.• ••. 0; • • • 	• • . 	 W 	 * 	  

'4/.1-.:**--- 	" 	
• 	 • 

	 • • . .. 

	

•••, 	 •:•••:••• 	••• 

	

1 	 ... /...1. . 	 

	

0 • • ••• • • .• 	  
• II 	• 

	

. •• • • •• 	 
• 

	

—4—.4 	", . 	 
. 

	

f...s 	 I" — 

, 
• • 	• 
•••••• ■•• ..... ••••••••• 	  

• •• 	• 	4 

• • 	• 

• 4.••:•.• 

••• 

4••• ■ ••• 	 

•:••• ■ •••:. 	 

 	• • 

	

I 	. 

• • 	• • • • • • • 
• 

I 
• . 

...... 	• • •.. . 

. 

MKT 	 NOUN& 	 -.• FUSRAP/SLDS 	 BNSF VP (DT-12) 	• 	 SLD 	HS, 	
i 



'Wow 
t  

.o 

 

-2_ 

   

1iJ tf 

HTR DRILLING LOG (COSITINUMION SHEET) "hir1166,24— 
MUM FUEIRAWSLDS 

	 mommm Mark Cummings 	 2 

W5C5 
0%1 N • 01101P11011 Olt MINIM 

ra ‘74)  'betiC4Z, 'Poe% Gdbio, 
A ha 4.41.c4e teuvtIrkr 
SU+. 

mek.  6.04 & ;Pala artke3 
Oeks42, War et..A, 
ittoiY% 4.01■IK, taile 
14‘ 411e 6e4a TrPee -61iCK 
sPrin /WO • 

.". 

rietaffertr 	:a 	 traT 

tl ACK 
a.c.) 

VL 

0 

Q.a . 

iii C 
,  4s0  	 

IMMO 
Al ' 

0 

tecoet---"  
-1^ 

sr 	c..tark, sot, wva 
e a la &SAO/  

l4J Spitv4k 

vt% 	WOW) Dow A 
6lArtetklicklbritopjK. 

%fit k..19cD 

qBevAcy■ii- 
-1 	lay 

tOf 	/ 11(( 0 

• MIMEO 

FUSRAP SLDS Zoi sF V? C 110111 ISO 
SLD  

(Prapageot: CIECW4G) ENG FOIN sossA-A, AUG 94 

  



HTRW DRILLING LOG MD= St. Louis 	 . KOLE HOMER 
SLD J 

1. CONRUITNANE Shaw E & I L IHOWN61,111001118,4011 
 

. 	Shaw 	' SNEER 	WEIS 

3. 711311Cf 	FUSRAP/SLDS 	• 4' um" BNSF VP (DT-12) 
5. HAKE°, MILER 	Kevin Mooney 6. HAUFACHINEICS OBIGN01011 OF OP111 	- 

CME 75 	 . 

7. WES AMU MEI CIF MO IT , 	3.2S" ID ESA w t 	3'0D x 2 	813 I. 11011t0011011 
See Location Map MO SAIIPIJKG W11714E111 	I/ r4077117011r1Ditily11. 74 ■= 

a 30" dna.. I. SERF/4E EIEVAIION 
•ID 88N: VI l 1 I I I I I I I I I I I I I I ;25 11( 11 b W cl 11 II I I il LW I EL il It 1:.•Altni 

. 	,WM.cliralavillIC 10. ORE MEM . : 	' f■ 	II. ORE C011 _METED 

	

9 • I- 0 1.1 	y-2, - 0 11112131 	0 	1 	• 	 EKG: 	voltimili 
12. OVENSUREEN THUMBS 

NA 
IL DEITH GM UNOVIMEH ENCOUNTERED 

At . 
13. DEITN 111011E0 INTO NOCK 	 . " : 	• 	r . 7/14 . 

14. 'TOTAL OEPIH Of HOLE 
	s  ‘°4)  5 	 . 17. OMER WHER LEVEL KEILIVICHIENTS (SPECIFY) 

NA 
15. GEMMEL SAMPLES ISTO 	MEV 	0 	 UNOISHIRIE0 	Is. MAL MONIER OF CORE SOLES 
• NA 	 NA 	 0 
r . . ,, 1 1- 1 .,. (.. - tvIll.:som-7.-mom ME1111.17.71•1=1 MILLI LiaLli IM WILLI' ilAL...11 MI Iltitilil tiLLI.D III 	at 

0 	 0 	 .1 	 s 	 I 	REt 	0 % 
Fair.T.....iiacrl:_, 	 ,,,i. 	nu ..rTri,.-4.---,,Tim nutaiiil„allig. 

V141. 1 MI4TMIN 	0 	 i 	ilijralaal iri'tllUli 	ID 

• • • 

• • • 
. 

• • •11. 

LOCATION 

:•.‘, 
74 

f, 

&. VP:14 .  

, 	
I 4 -' •" 

 

• 
• s 

. 

WErage 

, 

. 	, 

.. 

... 

SKETCH/COMMENTS 

	

g 1 i 	il  

	

"t F • 	.1 

	

1 	 • 	. 

	

_Sr. , 	i 	I 	* 	i
/I

' 
• / 

	

til 	" 	1 	J 7  

	

.. 	• 
•• 	I 

	

•• 	• . 

Witnessed 
O 	r .:. • - 

• 
i  .1. • .4. 	 

• ii 	•  

" i 
1.• 	1 	' 

-- • - 

• . • 

by:ga4,4.  
. 	. 	• 
• • • • j 	: 	11 • • • 
• • 

: • • • 
' 	. 

• 
• 

r.... 

SCALES Not to 

4 	• 	• 	• 
TetrUIS ) iged: to ciescribe 

1Trabe 4 	: 
• • 	• 	• 
•Few-- 	• 	• 

..... • . 4........ 	 
* LitEle :- 	: 
• • 	• 	• 

Scale 

• a 
• t 

' 	:c5t 

'6 - 10% 
1....:... 	i 
10 - 15t 	' 

213-3O% 

po-/oo 

/144,... 	• 	 •  
6 	0 	• . ..    

r 
........ 

: 	: 

.....-......L. 	 'III -.... 	 ••• 	1r 	-:' 17r 	• f 	t 	4 • • .... 	i' 	.1 	r 1 	.1 	.t.J 	 • 	l ••• • • • 
II' 	IN 	• . 

.. 

•••- 

• • ••• 

•••..• 

• • •0 

- 

• • • 

• 

••••• 	 

: 	i •- •", • •-•14,,• ; 	'( 	il.:7"/ 	;,..t..• ,• 	.. • • •:. • • . 	, 
. 	ANSFIINLReAlP 	

•-., - 	i • I /i s. 	I.) 	• 

	

. 	, 	,. 	• 
i 	1 i /1j 1 "/: •" :' • •••  

'-% fie 

	

••,• 	„t1 	, • 	.7.-..,•• • irk A 

	

: 	: 1... 4.,11: 	: 

	

:soin 	- : 	: 
• • • l• • • ,e, 	 : 	 :  

:Mosrly/Wittt -: 

• • 

• 

: 	... 

.. 	 • • 

41. 	  
• • 
4 	 II 
.:... 	. 
• 
....•• 	• 
: 

• ....• 

lit .;.. 
(QT•12): 	: 
• • trasa 

; •• . I • • smosa 	. 	, 
• 1 . ...gre. 	: 

	

; • 	, 	, 
i 	- 

• •-• 

s 	
.(,,, 	.d,  

	

d d 	1  	
, 	ii,,7 	• , 	•:.• • • 

	

$ 	
• 	

PI 

	

II . 	.. 	. 
•  

	

,.t .*- 	, 

	

-r.. 	. 	• . II • • dla. • • ••• 

	

41/! 	/ 	) 

	

ji; 21. 	i 	  

	

/q1. 	. 	. 

••!-":••••'" ... ... 	•:•-:••• 1 -  

• • •• set,. 13.5,42,./.•• •••: 	  

.••• ■••••e••••••• ■ ••• 	•••••••••:•-•:••••••• • • 	 • 	. 	• 
i...1 	 i...1 	 

• • t• • • 	• • • 	• • •:•• • • • • • 	.41 •••• • • I/. 

	 -.....- 	 ... -.. . 

• . 	... 

. 	 . 	  
• II 

-• 	•••;---:•-••••• • • 
1...).... 	. ..... 	...} 	 

• • / o • • 	• • • 	• • I. • • 	• • • 	• • •••• • • 

	 ...•. . 	- "-. 

oese“. 

• • • 	  

. 	...... 	.... 	 /4. 	P
• 

 
.•.-.‘1,0 • • i 	 ,, 

i... 	t'l 	

• 	i 
i 1  • I 	I 	I .4. 

I 	I: i 	..„ 	 ' 	• • 

\ 	 t . : II 

	

i 	• 	_ 
: 	 /Al 

. 	•• 	
4, 

*1 cm 
pierp •,. 	. NE 

: 	. / rrs-,_-- :: 	i 	• MI 
P ,555 

• i .4 	th,„ 
• • ..• • • ,.I •- ■•-• il, 	i 	'e  .11 

	

•• 	, • rt. 	ad& 	' 	' 

	

ci• 	: s 	• 	. mi•  --....-'u..e 

••• 

' ' • 	.. 	. 
Af 	s• 	• 	• 	i r" ' 4 * 	- t.trt 	;I. 
8 	'' 	• 	NTT . : - 	• pg.; 	• • • • • 	• sr:. • • • • • • ••• • • 

.1.4..:.• 	...'.......: 	 ,., 	• 	• 	. 0 •1 	• 1 1 0 	• 
• •• Vii 1, : 	•f  	 ;•••11•••:• 	 

• •• 
i. 	. 	..ir. I  ' 	,, • 	• • • 
' 	• 
., 	• • . 
• , 	• 

' • • • • 11.4 	...0._• ••• •• • • • • • • • 	 
• • 

	

I •• • 	 4...;... 	.... 	.4... 	..., 	 

I 	. 	. 	t 	 a 	?  	: 	 

• • •:•  	 .: 	• • a • • • • 
. 

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

	

*so, 	 4...a ."4 	.. 4 .. .1 .. 4' 	 • • 	 • 	 • 	•• 	a 

• • •:'  	...I 	: 	I' ''./.' 	: 	e•••:. 	 

	...... ........... 	. • ....... • • • • .• . .• 	.. 	• 	• 	• 	• 	 . 
1•••ft•or . 	 ■••••■ • 1 • • 	' 	.• a • Oa 	• . • !row • • 
. 	• 	. 	• 	• 	• 	• 	. 	. 	• 	. 	. 

PNDIECT 	 . 	 UN. FUSRAP/SLDS 	 BNSF VP (DT-12) 	
NO . 	 SLD 	5 4 	

I 



• HTRW DRILLING LOG 	(CONTUWATION SHEET) 	 "Ern Gag 
mom FUSRAP/SLDS 	• 	

001001 	Mark Cummings 	 2. 	5/111111 

• tk6C-5 ri  • 
C1513111111N10/111111BIALS 

14 
•• 
	. 

gleCOV4fIr ' .. i; ' 	..' 11417/111T y 
IENIU311 

Pi' 

q 

rai`...:1A) Lri:64 -40 tseWIRA004" 
'- rti9La, Lti1l4- Stwi e, feel b(a....  3 ;I. 0  ,---  %92.  6  tt5 

evs 
i  
I 

• 

1-11 Vv/ creinsei -Pooc vr•Aki 
1.-; #1 t 	c,0•"e_ 1 vi-49, L'Octo  
(ihb.im 8,5%4.4 1)4_1u/in 

• 

.50m.t cA,....64 & 

4 

Lod 

115°66( 
x# 	 

1..c 

'6L•D 	• 
111.430 

so 
VIM  

1 
: 1 3 

• 4 

6 

30  g 
I 	or 

3" 

st L4c..a cke4tri  Stit 
"Ii...,4S, 116 um b  u4-114t. vi vatit• 
Fay 9tietet.s I  Dr* 

. 

‘-i-teltail-  

121# 2.0 	. 11.6.6t-  ?..- 
. . 

00  n, 
y,  4 

scoux (..../), coos°, ?oat-
tAiret., 50.-4-0,.4vin tato,. le 

Jocc 
 2‘e 

... 
...■ 
. 

... 
.... 
..1 

" 

t 015 	•/ 	G a.) 

P , 

1-0 	6 ' 111 5 • 
• 

• 

. 

TA  tAw e..4 

w/BPA6.4? 
0 

\ 

. 

IMO 	 ZOSE V? C b i.t .z.) 	IN'!" FUSRAP/SLDS 	 SLD Its-4,21 

. IM MEM SAIMAA! AIM IS& 	 (Itaiments CEMIG) • 



HTRW DRILLING LOG 00110CT St. 	Louis 	 . ITLIVIER 	1 
I. COMMUNISM 	Shaw E & 1 

• 
Shaw 2. caumosucommaas 	• 	 . 

• : 
• 

	

SNEET 	tf....1 ...MOS 

	

3. 	OF 
& MOMS 	FUSRAP/SLDS eACWWN BNSF VP (DT- 12) 
5. UNE OF MUER 	Kevin Mooney O. NANIFACTIMEITS OBIEMASION 01 OM 

CME 75 '  
1. SUS JUIDIMM OF MO Y:.'• 	3.2S• ID HSA w t 	3a0D x 2 t Sa S. NOM lOCIII .11 See Location Map 	

. 
11110 UNPUNG EMIIPNBIT 	lip I.; crimp- 5.4 ire it ITN: rr•rri ,7-.•:-Ing 

a 30" dro• . 9. MIME EIEVATION 
•ID $SN: ii, S 	NAI #: 	 LUD 	: 	1:.areMil 

. 	o e 	INN 	■ 	,132111 111:nrix....-ail 10. MITE STAMEN 	• 	 • 	- 	•• • 1  - •'' 
II - 2-1,'" qi 	- 111:11:121 	 • 	 mm: 	111011I 

12. OVERBURDEN INKINESS IS OEPIN GIOUNONMER ENCOUNTERED  

13. DEPTH DEPTH MUM INTO NOM 
NA II. DEPTH TO WMEN111.111) EIAPSED TINE AFTER mums CONRETED NA 

II. 'TOTAL OEPTH Of NOE 	 t 4 
11. WHEN wan KUL MEASUREMENTS (SPEWS) 

NA 
IL GEOTKIINKIU.SANPIES 	 DISTINSED 	 UNDIMMED 	19. TOTAL NUNIER OF CORE BOXES 

NA 	 NA 	 0 
I :i. if- if. ,• [..,  I '4 ' IF 1'1' ■ •':I• IN11•7111•11/111i 11111111:57T.T== Mil-1U LIAILXJ 1/ IINEL113 a-La./J.1 Wililli • '112 Y INI 11. TOY 	con 

• 0 	 • 	 .5 	 1 	 0 % 
/..( N11.........fi Ll. . 	 .11/1111M 	•:N;J i. 	IlEd2a..1 ti./ Eli 23. SICAMUNE OF INSPECTOR 

[MIA:1W 	0 	 I 	 -._ 

- 
•• 

• • ••• 

• • •... 

• • •'" 

..... 

•• • .0. 

. . .:. 
• 

LOCATION 
.-- 	 . 

• UNE. sEl-Pideife 
tg-t' 

1APAtsr. 	J! 

. 
174''"  i- 	 .. 	,;,.. : 

SKETCH/COMMENTS Witnessed 

. .■ 
1 .4 f *: •"'•• : W ** : ' 

1 Olt i. 	i 	I 	I 	li .1..0 	 
3 	: -61'• [ 

by: 	 . 

. 	7 "'" 	• 	• 
4 .•- 4 .-- :- 	4-  •r 	 • • 	• 
F.. • ***** 1 	 * . • • • 	 

• • •• 

SCAM Not to Scale 
. 	• 	. 	• 	• 	II 

Tepme peeck to Ilescribe: i 
1•••/ • .. •6•••s•••/• 
'Trace  
1 I. • .1.  • •• .. a • • a I. •   • • 	• 	4 	• 	• 
*Few - 	. 	• 	• 	6-10% . 	• 	a 	II 	• 	• 	. 

..... ;. . *6 • ...as ••     •oefweo 
:LitEle :- 	: 	. 	10 -15t 

• • • .... • • ••• • • • • • • . 	 

	 a• • • 

' 

1.1::,..•- 
f . 

..•••1•, •-e, 	.• 
• •Ml......  

itY, • 	t  I 	1 	
i  . 	 4/1' 

, 3 , - 	-..,■•/ 	 i 	, 7 

' 	 9. 	' 	I . 	 4 5 	: 

i  
' •• 	, 	1-.; 	i 	41.!( ' 	• 	• 	..,....i 	I• 

. • 

	

4011004tOre•LO 	•  
• • 	. 	. 

L.r. . 	c4=1. 	 : 	 :  • • • 	• • • • - 	• . 
a 	• 	I 

j. l:liriiii; .- 	. 	• 	 . eirialialita 	' 

I 	• • 	es+ ••• • 	• 
AV 1 s 	.1 

: • • - ••• . • 

• i ; • • r.• :1:•,1 • .: 	. 	4:I 	• 	- 	/..,....4 - 	.,; .:-.- i ••  
taFWatim 	, . 1 	1 	II. 	j • '• 	II 

	

r 	I. 	:.:./:.c. .. 	 _./.. 

: 	. 

•%•.(..-••14•Ci). 	• 	• 
• • 	 • 	• • • 	• 

:Sarnb 	"' : 	: 	20 ••30% 
••• 1 - 4 	; 	: 	-•••, 	 

:Mosply4Witti - 	po - Ioo 

- 
• • 

• 
• •• 

• 

. 

... 

. .. 	 • • 

. 
	• •••• ■••••114•• 
• 
• 

• . . . 1  • • 

. .., 	 • 

. .7. . . 7 1 
• ,.... 

; I 	.1 	:// 	'. . 	. 	' 	 ( )T-12): 	: 
•••••• • • 	 1.. %4 1,../ 	.7...... 	  

• I •: 	4- 
. 	• 	t .. jib 4 	 P 

I 
. 	. • MRI3 	I 	414 	 • • 0:. 	 

f 	04 ,- 	 • loco 	 .^:, . 	
1 
a 	

4410 	if, 	" !...? 	 
• 733 	:ft 	t 	II: ' 	0 	  

.... 
• ..., j,.; . 	! 	"Ifil " 	... 	. 7 ... • ' . ... 

• .... 

. 
• • • I 	 

. 	• 
• • • 	• • .• • • ••• 

.. . 	. . ". 

,•••• 	•-•:•••• 

• • • 
• 

i • • • i 

• • 	• . • * . • ••• 

. . 

; • • • IP 	 

i 	I 

. • • • • • • 1 • • • 

• . as 

• 

1. • • . 

4, 	 • 

; 

:•••• 	  

• • 

. 

.. 0 

.. . " ''' • 

.  
7 • • ••• 	. 	.• • • 

• • 
• • 	• 	I 

4 ••• ) 	• 	•:••• 1 ••• i . • • 	• 	. 	. 
a a • • • • • • • • •• • 	O. • • is • • 	• • .01.. o • 

	 . 	. . 	 . . . 
. 	• 	• 	• 

• • •:. 

• • • 

. 
• • • ■• 

• • .:. 

••• 

.....1....; 

0,..•••••■ • 01 

IS,. 

i 

• r • • 

\ 	: 
• 0.4( 

. • 
• 

p•ssigt . 
. 	CI 

. = • 	• 
• • 	• 
• • 	• 

•••••••••••■•cti  
■ 

• vi 
''','.... 

• I 
1  . 	i 

4 	I  e 
I 

7 	F 3 ..  

3  I DI 
, 	.0 - I 	• 
:71CY 	17,  . KO 

• 
. 	65, 

8 :1.41 •4 

•
'oIl• 	3 
n . 

• • ier . •;• 	•at 0 • • Cr: 	 
I R 	-;» 	4 

; . 	At, 	
• •: • 1 . 	I  

• DM ‘ 	, 	• 11.; 	• : • • • 
. 	/ .1 	• 
tie 	•Itei • • :• • 	• 

,.... 	• 	1 	4, 	• 
I III 1 	0.1 	• ... 	4 . 	it..1 	• 

0,1r  1 7 i - •Vit 

	

NI 4 :* 6  • 	‘' . ;•'• • 	• • I : 	 • 

• , 	! 	• 

	

" 	i 	: 
' 	

• 	”e 11,0 	CIL..., 
......, • 

4 

•••• 	 
CI 	. 

. ( 	. 

• ••• • • • 
• 

a 
4 	 
•	 • 

• 
: 

• 

• • • : 	 

i'• • • 

: 

,•••••••, 	 

■ ••• ■ ••• 	 

• 

1 	. 

• • • .. • . .• 

$ 

1...... ■ “:•••••7"•;••4• 	 

•••• • • ;la • 4 • • • 	• 4:0 • • ; • • • 	• .... 
• 0 	• 	• 

I .  • •  

• . 	. 	
.. 

	

••• • • ••• 	. 	: .. e 	• • •• . • • 11 • a • 	• • • • • • 

. • • 	• 
• • •• 	 

• II 	• 

4, . • • 	•••‘••••••• • . 	 • 	• 
t . • • % 	: 	II • • •• 	

•• 

	

0 	• 	• 	1 	• 	• 
• • 

•• • 

	

....... 	.. 	. -•... r", . 	..... 	• 	• 	• . 	. :: 	. 

INNUEM 	 HOU NO. FUSRAP/SLDS 	 BNSF VP (DT - 12) 	' 	 SLD 	... 
i 



• 

• 

HTRW DRILLING LOG 	(CONTINUATION SHEET) 	 "Ningtr4 Z. 
nielin FUSRAP/SLDS 	 OVUM 	Mark Cummings Mil 	 III . 	 2 . 	'L.--  

WV- 
•
ri  " 	

cammisoriuntims 
14 	 15 - 	• ge-clovt  - 1"1:1"111 

MONO 
0 • 

1.. 

• 

mei). Sekuk ES V 64. 8 4-0.4, 
/At ". C clepttyb,ic ) 1  %oc. (.1 
iz tle. 	il.t 1  L.:01e C ■/%19 

LI +I-I e 5 (atL_.-- • 

5: I45 etett  6,t(c,ppto4c),  

hActX ?/tx, L1.1 e cik a4..t., 

.0 014 	sitn, '0 rve 

• 

'
i coigl 

• 

sct 
1 164377 
OS 5 

- I -2- / 

M 
•   t..20.1 

• 

• 

. 

I eglal

0 

A 0 .&ILI)  

W- 
EN r7:,;r0 

Ww00 

115.1? ammo 
1"7 - 00 

TO 4 1  l''53 

1CR-  OT°  

0% 4- ikev..4405• 

ix,s..I.N-zw2./ PA  • 
e ". (kt. wloii _ 

. .
•

Id 

_ 

• 

1110110 
FUSRAP SLDS 	

ZOSF V? CbI-12. 
MI NO 

• SLD 	/ 
- 

• PIM! PANAY =meal M 	MOP_ aka (lhapoisent: . 



HTRW DRILLING LOG• OM= St. Louis TOglik41 
1. CO1I*117 NANO 

ShaW E & I I. ONLUNOSINCONINACION Shaw MT 	OEM 
1 orL-- 

s. roma 	FUSRAP/SLDS 4• WCAMN 	BNSF VP (DT-12) 
7 	oF 	a 	Kevin Mooney O. 111111FACIOPENIOSIGNINION CF 0U 

CME 75 
7. MINIM TIPISOF 	 3.25" ID RSA 	. 3 0 0D x 2 	SS J. NOLE • 	, RN Sec Location Map 11,30 JAMMU WPM 	or; r;r7Tintamnalvi g 7v17-1-ariv pan 
a 30" 	•ro• . IL SONFACE EUNIANON 

Pitt SSW: 	rAMIIMMOIRAMLYTTIMMILII7U3knal- 
• ,,o_n_irm 	artillts•  . ."1[711.1117rErrtralk=11111.1111.=11. 11. ME CONFIDEO 

. 	-22- "Ci9 1111D 	• 	• 	 13KO: 	S 
I. OVENIURNEN TONUOU35 

NA 
IS. ORIN GNOUNONHERENCOUNIEREO 	, 

13. GINN MUM/1M NOCK 
NA 	 . 19. OWN TO WHEN /UM SAPSED ONE AFTEN DIMING CON 1U1110 

NA 

I. TOW. OEM 07 HOLE ' 17. MIN WIEN UM KEASVP33113115 SPEW!) 
Nli 

II. GENTECNNICAL SANPIES 	 311111310 	 UN06111111111 	IS. TOM UNSER OF CORE NIB . 	NA 	• 	 NA 	 • 	 0  
: . I ' , V ii•% , :' m ■[ -7-1■ MilITITT RALI.LILIAL.1111E M.11.1:,1C.,...,IM Kii.ILL:i.tliM 	. 1  cm 

- 0 	 m • num. 	e 	 i 	 0 % 

EA: .2. 	 , . 1 II . 	•.i , , froz_a_ili_ww..u...I.ILL.L.um zs aR:fi  
INEIMIll nweiz . • 

tiopopain 

	 OOO 
• • 	• 

4 	 i •  • 4 

• • •% 	, a . • 	• 

LOCATION SKETCH/COMMENTS witnessed 
cps • • OOOOOOOOO ••••••••••• OOOOOO •• 

• • 	• 	• 	• 	• 	

• 

• 

• 4•• • ; ••• i 		• 	ti•••;••• ■• 
• • 	• 	• 	4 	• 	• 

......; • .... 	, 	.. 	. 	a 	• 

by:.C.TokANA_ 
••• 	 • •••• OOOOOO •• 

• • 	• 	• 	• 	• 

.t•-•1 	• 	• 	4:4. • 4 

• • 	• 	• 	. 	. 

41 — 	• 	1 

• • •• 	 
• 

• • .4 • • 

. 
•••••.. 

SCALED Not 
I • • • 

	

1 	• 

	

T 	ckEVIns 	pae 
• • • 	, • • • , 	  

'Tram • 

	

••• ■ 	

F

••• ■ 	 

• ew• - • • 

:Little: -  

to Scale 

00 • • •• 	  
• • 	• 	e 
to pescribe • t 

%• • • I • • 4 . 	 

: 	• 	:4% 

• • • • • .. - • 
• 

_ i•i 	, 	, 	, 	1 	
Vii0 	1 	. 	• : 	. 	cl 	1 	f  

	

, 	1 • / 	• • 	' 	0 	
. 	

. 	. 	r/ 
' 	if 	ii 	; 	i • • 	/. f 	OC () 

....... 
610% 

OOOO •....••• 
: lo -15% 

• 

• 

p 
. 	

I 1  • 4 	. 	LI, /.1 	••■•-•- 	• 	••• •-•-•- 	 11 II 	• 	4 	• 

:Somb - ; 	: 	20-303 

	

•• • ,I• ••} 	: 	 : 	• • • .t• ' 	: 
:Mostly 1.Wittl - 	po - loo 

• 
• 

/ , : i 
11 	 11 

till 	• 

piLifo 	OOO 	.. 	O 

Ca I 	 0 	q 	f 	1  It 	
OOOOOO 

• • O.... •••■ • • • • a et„. 	a 
. 	: 	• +a': 

t:  t',1 0 	r 	•., ,..... me. 	• • • • •  .  I I  41 ■ 
1 	 fig / 	 4  1)  

...LIERNO.-.110 

_ 	 • 
.1 	. 

--`" 4 

• • .04. 	i‘ 	,. /1?, 
- 	P li l'/Atiol 4.•  -L'i/ .;, /. Ode * • • ** 	'....--'"-" ....; WM' 

§1::-:7, ,' 
. 	V.----  .__.. ....- 	' 

• ..:6 OOOO OOO 	 • • • 

• • 	• 
• II 	• 	• 

	

1 	i• 

i 	1 i  
• i 	r 

	

••es. 	•••11 	• 	11, •4 
• i' 	1 

	 O / 	• 	. • 	. 	i I . 1. 
CI_S 	1 , 	1 

	

/ 	 4„ 	.. 	,, 

	

••• / 	•••• f. 	11:1, 

	

, 	• 	• 	, • • 

	

.1 	• 	I 	• i 	• 
• , 	• • • • 	• 	gi • • 1 	' , 

	

/ 	• 	ir 1 	el Oi 	i, 	•I 	Ii 

	

.. 	. 4. 	1, 
: 	! I 
. 	II 	 I 

	

a 	..4 . 	#1.° 
ih i Ve 	

' 

	

, 	• ' 	IP  ; : 1;f r 	hilili 

i 
• 

.. 

i 

1 '1  il 

•• •..•• 

	

• 	' g••• 

14 '• 
/I/ 	, 	 • • 	• • r 	  4 	• 	4 	• 	II  

ff 4 	 .: . 	: ....\.........:..........:...:. 
• . 	$•, 	... 	•! 	! II 1 	 • 	• 	4 

• ■,.• 	‘• , 	
. 	• 	st: • • 	• • ..:. • • .: •,\., • clo Al 	. 	i•••;•••• 

II 	 „• 	• 	• 	..,, 	OO 
II 	••• • . • • • • \. •• • • ..., • a 	• • • 	. 	• 	• 
/ 	1 	 . 	s 	‘ 	• 	0 	 • 	• 	9 

I 	
• 	0 	N• 	• 	•-' 
•• 	••••■•• • ••• 	

• 	OO 

• :\ 	• 	 • 	• 	• 

	

 • 
	• „„ • • • 	• 	• ,„. • 	 : 	 4-••:••••••••• 

• • 	• 	• 
II 	• 	• 	' 	 • 	• 	• 	• 

• • 	. 

	

•• 	Atkr%9 	..• 	I'••  tictii OO 	• %•• ''' .L.._.. 	1 	 . 

• •11. 	
•• •S •• ••• • . ••• 	 

.10. 	
% • a* • • 

• 
1I 	• 	• 1...4.,, 	• 

: 	••• 

4... 

•:••• 

	

•• 	 

•:••• 
• 

i • 

	

10 	• • • 
..* OOOOOOOO 

• • • 

_4.24... • • 
• ••; 	 

• • • 41 	 
t 	• 
• • 

1 	: • • 
• • ••• • • 

• • • •••• • • 01% • 	::■-::h.Vti 

• '••' 	: 	a 
•••;,., 	. 	••;•• k ,\.•.• 

li 	a 	• 	e...../4 
• —&---0—, 

• • •:- • OOO OOO f• • • :• 	. 

•• •:• • • 1 OOO  : OO 
: .11.80Are 

• • •:..RERri,. • 
. 

• 1 
• • 	• 	• 	I • 

	

). 	II. • „,: • .,,,• 
eillit 

I I . 

	

. 	• 	I I* : 
I i 	• 
1 i •• • • 	, • • / , 

	

: 	t i 
• •••• • 	i i• 6, 

II 	11 

	

. 	8 	i 

P 

i 

I 

t 

,.. 	 - 	;I-  - 	
4 	• 	• 

• 

	

7 	 • • • • 	7.". • 4 • • • 	• 
• • 	• 	• • • 

	

. 	 .• 	, 	6L. 

	

, 	 7,•••:„.•- 	• 6 il • • f • • • 	••••N) .105r:ar4P11W 
• 4 	 • 	4. 

, 
• 1 • • •:• 	i • • f 	 : 	 I • • • 

.1, 	• 	• 	4 
• ,1 	

• 	• 
,1 	• 	elle 	OOOOO •••••••••• ■ 	0 	01044"o... O 	 

• • 	 • 	• 	• 
1 	.-----•---- .._ 	4 	e 	t 	• 

, 	64 	1•444111114 	••••11. 	• 	••••••••• OOOOOO 
1 ,,...',.. 	, 	 • 	. 	. 

	

1 	II■ 	i'•%.' 

I 
• 

,v,.. 

• • ••• 
O 	. 	a 

• •• 	••• 	  

4 	• 
•.. . . • • 

• • 
• • • ; • • 46 • • 

• 

• II 	• 

	 •• • • 

	

. 	
.• • • 

INT NO. 
FUSR 	

NOU
AP/SLDS 	 BNSF VP (DT-12) 	• 	 SLD 	610  t I 



W DRILLING LOG (CONTMATION SHEET) 
Mark Cummings 

OUGIPlioe OrNMEILUS 

rfwa, So&&Rue: occurA, 
or ta.)47  LVOe 

laAct 4191 7-rum  
Itv:, LI tie VI* . 

tifiL 	 
nano FUSRAP/BLDS 

,tk54.5  

MEM 

—" 

11' 

c-1A). /  St Ole 
V10.s, TA,ot,Ni  L`Me Cv45, 

Irttwa -w,c-e. 
itug%. 

4-- 

3 
6  

1•001 

ç. ôC 11t0 
7 — 

a 

gabirlii 6.4 46,  
*al 	 satu  2 00__  

941-136  

tozKVMe4 

v4/zeAon..vk 
C..51ft45 

8 

9 

MOO 

ID FUS RAP/ SLDS  

 ENG MAN SOSSA•11, AUG 94 

SLD 5 (34 I 
(Prism oat Ciat411) 

61b 



HTRW DRILLING LOG• CISIMa  St. Louis oie MINUS 
II  SIM 	I 	ik• 

1. COMMIT ME Shaw E & I 2. DRIWNO SHOOKILTOOTI 	 • Shaw 
3 

& mita 	FUSRAP/SLDS 4• MUNI 	BNSF VP (DT- 12). 

S. liAnE  " ("MR 	Kevin Mooney 43. 1121131/01110323 CIESZBIZION OF twat, 

CME 75 
7. SUB MO I WEI OF OK 	 3.25" ID HSA w t 	3POD x 	t SS LINKE See Location Map A110 SABRING 1431121WIT 	Br• r; t7:17WM•mrlot l'i 10;1177'14-41711rfliiii 
a 3011 	• 	o•. 9. HIM ELEVATION 

• PID SSD: 	 NM #: 	-LT 	MID 	: lik,./ill 
11,rmairm L. EmmaLTVIIIIIVNIMPW 	FaM11111111111111■ 10. ONE MATED 	 11. DATE CONFUTED 	• 

L ...ft,/ 	 ••11.-- 0 Illr - 	- 0 	..c • 	 BKO: 	j# 
12. Newmann THICNIESS 	

NA  
IS. IMO GIOUNOWNERENCOUNTEREO  0 i  

13. CEITN 01011E0 INTO NOCI1 
NA 	 • 

IL GUTH TO WREN /910 EURO ME AFTER MOM WOWED 	NA . 
I 	V  14. TOT . ODOM OF KOLE 	 a 	5  17. OTHER MIN lEVEIL HEASIIIINENTS (sFEOFT) 

NA 
IL GEOlEOBIKAL 3100W 	 913192120 	 0N0BTINIE0 	19. MAL NO NUR OF CORE SOIES 

• NA 	 NA 	 0 
t ..x 4 1 • 1 IA - . r• , .1.4 , , 1 1 1 ..= wila7raimmo MINICTi/Tr 	NitiditUALLAJIM Wri.L.ILLLAJIIII MILLI 1,1,-Li) Ell at. MAL 00119 

IIIWEIMIII 	1 	 I 	. 	 I 	 1 	NOM 0 % 

/011......-.11../I ,A=M■ ".. 111_3•11•1 •:m7r77,T7nINI MAL:JUL.:LUNN 3. SWAT 	 • /91111StECTOR 
li 771E2M 	0 	 1 	 2t• 

LOCATION 

	

.......- 	 . 
•	 

.• •••• P. . 

• 4 

• I 	 

•iz ' 

SKETCH/COMMENTS 

'a': 

Witnessed 
e 	• 	• 	 • 	• 	• 

: 	I •••••  	•-• . - 4 	 .; 	1 
• II 	• 

- " - - 	- - 	a 	• • 	it 	- - -• 

by:_cceeduilLi 0 

	

.. 	 
• • 	9 	• 	 • 	• 	I, 

; 	1 	 
• • 	• 

• • •:• .. „fil • • I. 
• 

. 	_ 	-••.••.•••..:.... iszo 0 	. 	. 	/ 	• 
e 

•••  

SCALE' Not to Scale 
- 	.••••••• 

II 	• 	8 	• 	• 	lo 	• 

Ilona peed; to pescribe:t 	: 

•Trabe 	-: 	: 	' 	•••.5t: 
•	 

•• • 

••••••• 

• • • 

••• 

gee 

....... 

: 

.!....=,. 
: 	' 

• 
• 

• -' 1 '  
ci 	if -I 	i 

; 	it . 40 
',II' 	it 	1, 	rr 

1 	t 
•• • •• 	I 	 ', 

11.1 

. 	i 
4. 	a  

I 	tit 
,.1 	c 

rt,A 

'Few.- 	• 	• 	'6- id% 
........... ..... ....... .......... . 	. 	• •LitLie .- 	. 	.0 - 15t 

•Sorilb 	- : 	: 	20 .- 30% 
...I ...4 	: 	: 	• •'i • 	: 

:MOS P 1 y4Wi ttl - 	po-loo 

• • • es•• 

••• ■•? 	•••• 1 
• • 

•;.;-.- 	• 	....._.4 	 ... 	 
• • 

• _ 
...... igiff, 

• C4••LI  -11/.61j 	 .... • i. r, 	8 	II 	i g 	ilfi 7 li 	 i :. I 	V .1  " 	!XII 

	

••••■ 	  . 	4•••••..." 	 

	

: 	: 	. 	---•7g: 
- 	: 	! 	ti 	Ity 	• 	4 	f 

i 	• 	 I 	I 
714. 	4,„ 	. 	• • : • • • • .' .. 

. 	• - 	:I 	i . Milk-1:11, 	. r, .. 	,.•••• . : 	 : 	: 
. 	 - • • Ur 	- 	-: •*:•• *1•.•13:-Iib-ctetta : 4111'PROPE' 	 f 1  i 

, 	"•• 

...i....... 

...). 	 

.••11•••••••• 
• 

• 
•• • • 

• 

	

 	...). ..... 
e 
..••••• 
• 

C 	.‘ 
7 I_ 

--„--L--1.0 

4,4 
Z i 

_ 	'..r 	161,„If;' 

' 
••••••••••• • • 

•-yi ••• 
• • 

;, 	, 

• 

• • 	.., •••• 	•••I 	• 	11,•• 	,, 
, 	: 	11 	i 
	I 	• 	•• 	• 	li• l• 	i 

Ct 	Ii 	8 	I 1 	- 	1 ,. . 	.1 B 	■ 1 
I 	: 	/: 	• I  • I 

• • 	1 : i 	 $ 

• i  • . • . 	• 	ir , . .1 	, 
41_S 	• i i 	:I 	 , 

• ••■ • 	• 	V 	, 

/1 	 I 
II - 	••••• 	11"1  

3 	ii 
'I II 	- 	il.• 	I' 	. 
, 	of 	•,. 	i j 	j 

;If • .; .. ei .. 4.\. : - .. ; ••• :••••:••• : - ......:••  • •-•, 	• 	• • 	• • N. • 	\ 

	

i 	...\4... 	
. 	 -..., 

' ••■ ••;••• ‘ 	••••••1, ..A. 	•• • • 	6 cs, 	• 	• 
• • 
6 	N • 	 ',.. 	"--.." • • • O. • • ••• 	/3-. 

A 

: 	: 	• ,... 	• 	.,. 

	

. 	• 	• 	• 	, 

"` 	''•;- 
I 	 ---- 	 1.,, 	• 
a 

, 	 s 	.6. 	ti, 	41 	II 

•:•••• 

' A 

 .... 
. 	• 	• 

• ••••• 0.••••••••••• ■ 	 • 	•••• ■• 
... 

• • 	• 	• 	• 
	 so • 	•I 	 

	

•••••••••.  	,...,...,....... 
. 	• 

1•••) 

• ---• ... 
• • 	• 	• 

seyetR 
...••---1 

Mr . ..... 

• 

• .1::::).0.S11 • ; 

	

esoe1.4, 	• 	it  

	

0 /' 	1 c 4 
I. 

	

;\...... 	• I. 	hi.  • 

	

,, 	, 
• 

	

Ile 	a  

	

il 	II, 	 - 	i- - 	...--y• 
es 	a* 	 .•_,L.. 	•-••• • • ..• 

	

1 	ik I 	 • 	• 

	

..., •i 	c 	 : 	; • • •:,• • 	- 	• : • • • ; • • 	. 	.. 
. 

• . 	• 	• 
• • •• 	  1 	 , a • 

	

e 	6 	• 	

• 

4 

	

. 	: 	•._• 	 4......,..., 
• • 	

4....,...;.....,.. 

".   ....*••1•••:. 	 

• • - 	  . 	
. 	• 	

I . • • a ow 

• • ••• 	• 	 ... • • ..: 	• 	• 	.. • • 
• . 	. 	. 	. 	• 	• 	• 

• • 	 • 	 a 	IP .. . . . 

8 •••:• 
• •  

- • • 	• • - ..... 

JLIIOAQ 
• • •••• ROPERTY''  

• 

	

\":“.• 11 . ■ 	:•jr 	f 	0 

	

.1 	
** ‘• 	I f 	: 	C• 	I 	I 

. .... 	11. 	. . c 	e 	,..•.,•• 
: 	II . 	1 / 	-: 

• I 	
t 	, 

• . •• 	8 1 ••■ 	•: 	1 	 : . 	f, 	ii 

	

I 	Ils■ 

	

i••(: 	 • 1•60.1. 	 

	

.... • • • ..• . • • • 	I. 	.•.....1.- 

	

. 	. 	• 

	

.s. ; : NI- -.1..: -.-411.-....:, 	• 	• •••• 

: 	: 	: 	: 	. 	• 

14131147 	 WU MO. 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	• 	SLD 	< 



HTRW DRILLING LOG (CONTINUATION SHEET) 	 %rat t c61/ 
MJICT FUSRAP/8108 legitide Mark Cummings 

Gl.545 
iad Rehaftr  

6? 
10° 

rhto, Av4K & c4 k eptiA) 
tAli-t CO, Loa5e, 3csar 
5t••Mi  LIVIt C■ etaS {S, 
Few sUll  DyIe totire..3,0 

No test- 
00  

megk 64,0uK/  Lcosej'ecor 
staiLi  Few ei 
mt  %5N., 'Lump  

A 90 

as:0  
1 

0 

sAil (-tab 6A-1-, rn ?)(4, 	
/ 

trit\e- 5.04.1  me'4'• 

406 
2 

0 

TTb c. ' 174 

113 0 

Mita 
FUSRAP  SLDS  

MG FORM SONIA AUG 94 (Proposed: UCW.I4) 



HTRW DRILLING LOG un"" St. Louis 
NOW SENNA 

S LD 	1 
1. WIINUITNANE Shaw E & I 2. 01211MKGSEK011111ACTON 	 • Shaw SHEET 	SHEET 

I ort_ 
& mow 	FUSRAP/SLDS "CniaN  BNSF VP (DT-12) 
S. NENE Of IRMA 	Kevin Mooney 0. MAINFACIVIERS OBIENATION Of 0011 

CME 75 
7. SUES M0 'MOS NI 	3.25 °  ID NBA w t. 3 °0D x 2 	BB S. NOW . 	■ MN 

See Location Map 4110 SIMMS EQV1PN ENT • van w 	'a 	a 	• 	. 	. ■ • 	r ov- 

a 30" 	• 	-•. II. MACS BUNION 
PID SOH: 	TWIE1111111111(11113111VVE 	ADD ' : 11.7F.721M 

12,0  - All arli.IrMUMIIPTIETTM 	F27-M111111111•111111111111 10. ONE mato , , 	 IL UTE 410 'METED 
lin-L-0 	L4 ..') INF • 

	
-0 	• 	 BI03: 	Ell 

IL OVENIURSEN INKPMESS 
NA 

IS. OEM GIOUNOWSIERENCOUNTEREO 
riJ 11-  

11. OIFTN ONUS WO NOCK 
NA 	• 

It OWN TO WSIEN AN0 BARED /NIEMEN 0NWICS CONFUTED 
NA 

14. TOTAL oinv Of KOLE 
6 1  6 II. INNEN WEN SUMAS1001ENTS (SEM) 

NA 
IS. 6101EVINKJU.SAN/113 	 001111010 	 ONONTINSIED 	It 1' 111. MIMES OF CORE SOB 

NA 	 NA 	 0 
J.grii.‘ . al 	 morlirtmmi maw Ll..!..1111M 1111111.1-111111 11.1.1.11_11',LItailE at. 101 	cora ,,. 

imignim 	, 	 1 	 I 	 i 	 0 % 
hos .... 	ii..)f,..1...A 	 T-. -, 1/:. 	111 . rrriV—rr'TIMIII-LLILI L'...=1.1=1 	 . 1.7-  . 

IF.M1122D111 	0 	 1 	 /fW  

• • 

	  • 	• 

• •  

LOCATION SKETCH/COMMENTS Witnessed by: 
..•••• OOOOOOOO • • 0.. • • ••    	•••••• 	  

• • 	• 	• 	• 	• 	• 	• 	• 

• 6 	9 	• 	I 	I 	• 	II 	• 	• 	• 	a 	• 	• 
•. • "1•••/ 	s•••1•••••• 	• 	•■ ••••• 	• 	.„.•.,..••,•• 
. 	• 	• 	. 	• 	• 	I 	• 	• 	• 	• 

• 

	

..... 	i 	a 	•. 	. 	• 	. 	- 	 Vor 	•••:••• ,.. 

SCALE: Not to Scale 
	 ••• • • 

• • 	• 	• 	• 	• 

Tetroa peed; to iteacribe:t 

	

•••,•••, 	• 	%•••,•••, 	 
'Trabe  

	

•••:•-•: 	: 	1••• 	••••• 

• • •... 

•••:• 

...:. 

•• •••• 

• • • 

• • ••• 

••••• 

• olo 

••• 

.",.. 

• • • 

: 

? .4 	se 	4. .,.. 	-,1-", 

• 

	

ci_03.1*, 	il 	i 	I 	. 	* 
••••••••• ,., J. 	i • 4.9 0 	2 	' . 	.46  0 ....: 

	
.. .. 	 

' 
• • 	,4  / 	/ 	i, 	t s 	r i &.! 41:4 01 	: 	: 	„ :' . 	: , 

.Few• - 	. 	• 	5-lot . 	. 	... 	.. . 

:Litk le :-  

•Soinb - . 	. 	20-30% 

	

... /...) 	," 	• • • i • 	. 
;Mosply4Witri - 	po-loo 

: 	:/ 	I I o 	i. 	 . L 	l',14. 

: . . 
• 
I 

is. 
• 

... ; . 	 
• 
• 

•• • • ft.. 	 1, 6  , 	 t. 	..,...c..- ..... 

	

/ . , 	isf  
g., 	• I 	Ey' 	illNi! 	1710E1" 

•• 	'of 	.,- 	, c..= -47;. 	' 	...... 
. 	:, 	g 	16# 	 ' ', 	6 3-wl 

--, 	•111 	, 	. 	i 	11,I 	. 
'' 	 i  ..• 

. 	:•',1:-'•'''' 	, 	I/ 	ti 	14 	!4.1) 	: 	••• 	
..... 	• 	• 

• ir, 	9 : 
. 	

..... 	. 	• 
Mt 	.-. 	 - • 	6, 	It ,  .1..! 	

tic 
	 •• • • et 	- 

: 117Y PROPE • 	 i 	# .1, 	at 	 ' \\: 	LIA)VIctolef 	: 	: 	: 	: • • • c 	.......• 	••••• 

• 1
1 

V 	t 

,). 	rg 	• • • ,'lt  

	

1 	
i  

I_ 

. 	ls. 	 , 	••/ 	••• 

, 	p 	4 	..0 
: 	, 	0 

1 • . • . 	. 
• • 	. 

•• • o 	• 	I, • it 	.., 
. 	I I 	I 

• 1 1 	•i• 	.• • 3 ci 	ail 	i 	g 

	

1 	' 
.. 	Ifil 	,7

i  	 !hlli1 
1/ .1 	' 	1 : 11 • :i 	••••, 

I 	I, 	.. 	../ 

	

olor 	o 

• Ij 	I 7/ 
U.., 	—.I I ti 	. 1 	i  

t 1 

	

11. .. 	... 	. i / 	• 	1 	i 

I 
i 
/ 1 - 

: If 	 • • 	. 	. \ 	. • • • 	• - • 	• 	. 	• 	; • • .:. . 	e • ••••• 	.. 	e 	, 	• 
11 f 
r ! 	

:- ..,. 	' , 	• 

r 	-2- • 	• • • 	: 	":\ 	.1% .k..:t 	 {•••)•••• 
li 

•••• • • ;• • • 	Nts.••i • • •••••• •' 	. • • 	. 	• •::. • • 0. • • • i• •mi••• • • 
• a 	• 	• 	 • 	• 	• 	• 
e....., 	• 	\• 	 0 	... 

••••■•••••• 	•••••••• ....... •••••• 	  
\ 	:\, 	• 	

• 	• 	or 	• 

• \ 	• 	\ 	 • 	• 	• 	• 
ob • • • 	• Tv.• • 	 • •,p• • • •.• • • p • • • • 
• a 	• 
• • 	• 

i • • • 2. 
' 	b. -I- - 	, 	• 	.. 	.. 	  • • . • . 	 . • 
.... 	 ) 	 • 	• 	• 	

• 	  

Z. . . : • - . ; • - ... . • 
• 

••• 	•••,.., 	 

• 0... 	•••4•••••••• 

• 	 • 

.1••• 	•••••••••.•• 

• . 	•••• •••••• 

1 	...?... 

" ..ROPERTY" 

	

9 	' ••••••,,•••• 	, 	• 	14., 	••• it  

	

-.) • 	F 	 , 
1 

	

...... Ite.,.. 	1 1;• 	••c 	 v"el. 	: 
_•__ _._ 

. 	1...1.   . 	11.; 	;. ! • 	e 	 0 • . 	• 	\ 
0 	• 	• 	\ 	

., , 	6 	I 	• 	m 	6 	. 

• • 	• 	 1. • 	.• 	II 	i 
•• • •• ...... 	

• 
	• • 	I 1  • 	fro i or 1. 	 . 	. • 11. 	•• 

r • . 	1 i ; 	t ; 	• - . . 1 / 	 — 

	

il-ROAR 	 41 1.... 	• • 	II 	 •- 
- 	 • • 

	

i' -:' 	I 	I 	• i 	r I, 	J. 	. 	 ..1...f....: 

	

/ 	• 	i  

:- - 	 • 	. • • 	. • 	z.z...7-.. • •:. • • z 	•••••••• 	  
• . 	 . 	 :' - • 

;•••;.• 	r)•;•••;     .. .,:••• 	••• 	•••:„.•• 

. 	. . . :. 	 i • • c 	 : 	I • • • 	 

••• • ••• • • • ..... 	• 	• ••• • • •• 	  •: ...... , • • ... • • 
• ,. 	

• . — -;-- - ...,_ 	: 	;, 	: 	: 	: 	 . • • • 4141 Oa il• •••• 0..4, 	• 	+ 	• ••• • p.1 	  •• 	 . 	:.•• • • 	• 	 . . 	. 	. 	• 	.. 	 • . 
MKT 	 MU NO. 

FUSRAP/SLDS 	 BNSF VP (DT-12) 	• 	SLD i 	431 



• 

• 

HTRW DRILUNG LOG 	(CONTRWATIONSHEET) 	 '• 	virn.56 ti 
• Matt FUEIRAPALDS 	• 	 lumen 	Mark Cummings t 2 

r. °IV • 
OISOIPIONS Of MN VIM la 10_ ikcovtftr POIVIONIT 

Id FIV 

, C. 

fteik 

1.40S47  
Soirok :. P ,b4- 

ikt• C tlftmk, 0 r- 
ifttoi 4  , L1410 

v.,).1...b go 5' 06 . 	. 

• 

UOC) 
0 a .c) 	. 1145.-/ 

4.0  
• I ,  , . 	• 

iroc)  
".er  

ttm 

I 307  A  

• 9 
-0 e -•  4t  

(/ 

• 

,...s.. 
2._ 

91 z- 

. 	ma• 

I 	I 

S 
? 

.-:., 
.0 

Oe 

Si 
&AK, 

t4z1, Cutay  S akk i  mut. At.5/  

rno:sti v oc 4 brItie• 

30  

c 0 	(74 
sua 	• 
%well 
Imo 

2. 
• 

• . m Vet 

• 

1-0 	(0 " 1.4ss 

it.9 	13 11 
• 

• 

• 

• 

Ds; lif5  

• 

• 

, 

tosk•Villeik 

113%vooK'ort 

• 
• 

MOM 
. FUSRAP •  SLDS 	• 

Nos NO 
SLD 1 ice 

MUMS ••■■111•11.11 as.■•■■■• A 	• 	AMA 	 Wremeats ORWM) MI 	/111/P 	 . 



HTRW DRILLING LOG 'mix' St. Louis NNE SWIM 
SLD 31 	, y, 

1. COMNINT NAM Shaw E & I 2. OWING 111001UPACION Shaw SKEET 	!NEM 
1  *a- 

& MOI(CT 	FUSRAP/SLDS 4•WCW" BNSF VP (DT-12) 
S. MANI Of IRMO 	Kevin Mooney G. IIMISFACIIIIIN1 OBIGNI110 II Of OM 

CME 75 
7. SIIE5 AIR T1PB OF 0011111G 	3.250 ID NSA w t 	3°0D x 2 t SS I. ORE See Location Map AID IMPUIT5 RIIIRIENT 	irrVE7711-311.kW-IDt fix...". 	. •. 
a 300 dro• . 9. WWII 1111,010N 

. PID SSN: 	TYPAIIIIIIIIIIIIEMOVVE 	LUD 	: frkyrak-Mi 
odel 	t.-. • 	. .rtliMICTOMIMPTINMIIIIIMMI II DATE DIORITES 

- 	7-.` () . . 
	

• 0 	te 	 BKO: 	ii:•IIIIMIN 
2. OVES1929 EN TOWED 

NA 
IL WPM GIOUNOWNER ENCOUNTERED 

11. SEIM OWES U110 NO= 	
NA 	 . 

10. DETTH TO DNB NIS EMU TINE an Ell OSUMI COTIRITED 	NA . 
I. TOTAL ODIN Of KOLE 	 • 6 ' 17. CITHE TWIT IOU 11110010:11E1115 preaFv) 

NA 
IL Genumar.u. SANAS 	 MIMEO 	 UNOSTINES 	19. TOM DENIER OF CON BOXES 

NA 	 NA 	 0 
••• 	t 1- h.. i. •-.1 . ., •cuaillai milig-73mmee NNIKTMTIMIIIMI IL11.1.1.111ALLAJIIIII IMILLUALA,2....ii.11 iliaLLAilu.E.u11111 91. MALCOM 

0 	 I 	 1 	 I 	 1 	Iitteuff 0 % 

1(41 .•.• , ..il.q.L'..2,.:A.I. 	 111111 .r1fir7-M7111.1 11112:11111.1 11.L.IIIIM IL SIONAI 	 • -;V: • e 	
zrencrom 

• • •:• 

•••-• 

LOCATION 
• • 

•  

F !  
• ..): 
' 

I' 

t ' ' t 
- .. 

• • 

t • • -; 

L•4 	1  

.. 

., . 	• 

• • •:•  

SKETCH/COMMENTS Witnessed by 4.0.,4,4_41j,„......iSCALE 
	 & e••• 

• • 	 • 	 • 	 • 	 • 	 • 	 • 	 :111, 	• 	 • 	r 	. 	• 	• 
4- - - 1- • -; 	I. 	4 • • • • • 	' 111•411"•41-\••1••••(S) 	 4:. • • el • • •...• • • 

•11• 1; •1•• 	 8 	. 	• • •:••• 

	

* 	I 	 / 	81  *IV 	18" 	• I 	7 	V 	. 4 	414,11 	z 	. 	. . 	..... 	_ 	I 	or: 	, 	••• 	_ 	._ _ 	_ 	, 	• • 	... oo • • . • • ... 	 
I 	 X 	I.: / "411411211V 34 (1)1 ‘0 4. 	I, 	 .v!-w- ,.. 	 HI( 

8  Not to 
OOOOOOO •••••••••• 	  

• 
.T.e:rma  . .s.  speed; to peacribe:t 

•• • t •  • .11 . 	: 	•:•• • 
•Few• - 	• 	• 

.. • •••••••• .... 
.L i t E. 1 e  

... : ... : .. .; ..- : ..• 

	

.S0Mh - : 	. 
•••/.••1 	 ; 	 ;  

:MOSply4Witb - 

Scale 

	 I ..." 	 

• • • i••  s-3.o* 
• ...41•••sea 

III 

• 
...) 	 

• 

• • 	,',/ • I 	.4 
	

A.4 	 • 	 . . . . : . . .. • . . . 
20 - 30% 

...;•• .. ; ... 
po - loo 

• I 	I :1 	 Ifp , A 	...... 

•• • ... 

C_II 	1 	 tip ,.1 ., 	 s i, 	. 	 ...... 
i 	. 	! 	Oil° 	Ifir 4,1 	 . 	i 	.7. 	

I. 
. 	1, 	, 	 • 
I 	r 	.•./ 	us 	,.. 	 ;.; 	.4 	.11 • • • 
I 	I: 	 t• 	• 	• 	g• 	• 	.. 

••-•• • • 	• 	.....01: 
...... i l 	

et ."( 	 4. r 	. 

	

...:. ielisA.-.so 	CI. 	I 1 4.4 	 •• 	••.,  	

: IITT PROPE 	M T r 	
I 	# i 	

ni e 	. 	• \ . 	. 	• 
• : 	\: 

. 	• 	• 
• 

	 ... 

• • 	• I 

- • 

:  
. 

•• ••• 

••••••• 	q 	.••_..•••• 
. 	' • 

••••• 	- 	- 	11'. 

• • - 	. 	7...• 	
• 

•••:..c. 	-..,-.,•3' 

. 	• ••••■ •••••• ....... a 	a 	• 

	

••••• 	••• 	• 	11 •4 	. 	. 

• i I 	I .. 	' 
 .. 	fi-4 

C1_6 	4 I / 	I 
V. 4; 	1 

	

•••] 	•...! 	i l : , 
• I 1 • I 

	

I 	 11.0 	OL  

. 1,11. :1 	:// 
7'• • • 	• ,• 	• 	V 	11711 j 

'1 , 	. 
,.., 	.. 

r, 	1 	.., 
. 	_s 	i t  
•• 	 w• 	. 	ir i ll• 	••. 	I 	' 
• ti 	• 	I , 	i 

If s..\ 	 • 	• 

	

f  -. 	If 41 	
• 	• .., 	• 	s,• 	• 

• Ns.  • 	gt 
.... 	. 	114* 	... l■ .. •:‘8041.44.01,  	

	

1 	: 	 • 	• \ 	• 	--ir 
\ • •••••■•••••\••••••••:••••• 

	

II 	i 
• \• 

• e 	 ,••••■•••••• 

.1 	11. 	 :N\ 	f\s. 	. 	., 

	

P 	..e 	„,.. • •• •3 4. • 	.• 
. 	• 	\., 
• • 	• 	. 

	

1 	
.. 	......„, 	• •.:-..• 	. 	,..4 .....„•)• ......... 

• 
... 

0 	• • 	 ••• • • 	• • • • 6 	 

	

' 	• 	"" 	 • 	a 	• 	a 

• 

1.0. 	4.004 	11,00. 	*044. 	 

. 
• • 
.. 
	 .. 	, 	  

• . 
% .0. 1..., 	 • • 1 • • • 

. 	. 	 • 

. • •) 	 ... 1...4 

r 	 

. 

0 	• 
. 	• 

• • 

l• 
• 

:  

• 

• 

•••:..•• 

••••••• 

• • 

• • 	<-3...  •••••••••• ■1 0••• 

0...---/ 	• 

i eAr : 
0041,4, 	000," 	'0000 

• • 	1 

: 	:••• 
• . 	• 

i JU404 	% 
•••:•RopERre- - . 	1 

	

.1 	 
•••••••• 	 4 .-" 11-e 

. 
• il 	it 	. 	. 	v. 

	

•• 	• 	• 	'CI 	••1 	 • • 	'...-: 'c 

	

,. 	#1. 	1 	' 	I 	' l• 

	

Il• 	••C 	i• 	. 

	

I. 	- 	ir 

	

II I 	• 	. 

	

. 	• 0 : 	: • i 	
: 	

•!•••:.•••••••• •• if  

	

i 	1 	.• 	
e 

	

. 	.:7: 

	

\ 	I, 	. 	!.. 	/ 	
J 

	

ti 	1 	. 	••,•• 	. 	.•••••• 

	

I!: 	il 	ici. • I 	f 	
• 	..1.1 	f w .d. 	• • 	. . 7,- .41-  - ;IT; .5.. 

	

t -r• 1,- 7, 	.: 	I 	IT • i 	• 
I 	I 	 I 	iii••••■ 	et;':i.. 	• 	• 	: 

._;....7.7., • ... . • 	• 
	• 	. 

• • 	 • 	• 	• 	 1 

. 	• 	• 	 •,•••,•••, 	 4•••;••• 
• • 

• fb 
	  ,... 	  . 	 d. 	• • • 	 

	

.... 	. 	•• 	....... ..... ..•••••..; 	 

.... 	• 	• .:. • • ... 	' 	 .. 	 

	

. 	. 	• 	
• 	•• 

• ' 	: 	. 	• 

MKT 	 NR1119. 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	• 	SLD1154 g 



• 

• 

• 

HTRW DRILUNG LOG 	(UNITINUATION SHEET) 	 "MT - 

• Mtn PIISRAP/SLDS 	Mark Cummings 	 1 
2 	• 2, 

•

,- 

	

N 	OISUPPI1011 OP NIB VMS 	01/1 . 	• IN ' ?Malts- 	'. 11 - 	Mira 	 . 

	

a 	 to 	 .. 

la," 100 f (71 ( 411/ 	k:11 ill .0— 	i,• 

(..‘lik-0 ipktiy, b\YN.,(44,xt v 	 , 	o  

• 

• mecK 6.046. & F;Ak A 	 4 	o , 	 - 

4)..0 .. •  
KsG115( 	 . 

..----  

'Aift 
N 	

3 	 . 

. 

. 
54 	Li kl kk_ (- ■ v`,54-/) 	 r. 

(2 	
0 	 s' 	

. .... _ 
1.... 

4 	 c 	
: 

E 

0 	 itgl- 

	

. 	 A.•111131■...e■■•••■•■■ 

	

. 	 _ 

	

. 	 _ 

5013 	 - 

v• 

tV 	
P444/ .t.10111, r- 494 c 1 419, 

PoLl 	q 	• 

• . _ _ 
s?0,4ctomy 54,,,,, mock 	 2..0 	

_ 

' 	 . 

...-- 	 - 

- 

TAW S I c4,1 D%. 

0 

2. ()
•

- 

.. 

• • 
MA 3 

. 
-- 

• 

 
• 	

06,...e.x4;\ 	
_ 

T 	C. I6015 	
• . 

i06 	111/0 	 ott 0 	
_ 

. 	 . 

• 
, 

• . 

kkii.i000:01? 	
_ 

- — 

— 

h.:. 
• .7.-- 

_ 
..... 

• : 

N ana 	 •  
FUSRAP SLDS 	

SLD 
 

NMI NO 

=lulu ••■•■•■11111 m....= am A 	MN 	Alia 	AIM (lhaveneit: (E•IG) 



HTRW 	DRILLING LOG St. Louis 	 . rnIKT NOIE UNSER 
SIspluirS 

1. COMRUITIIMIE Shaw E & I 2. ONWEGSISCOHTNACTON Shaw 

	

SHEET 	SHEET 

	

1 	Of '',..--- 

3. F1101E41 	FUSRAP/SLDS 4. WUMN BNSF VP (DT-12) 

S. VANE OF MOLLER 	Kevin Mooney O. 111111FACTVIENS 01:001/11011 OF MI 
CME 75 

7. MESONS TTPES OF MUNN 	1 	3. 25  ° ID RSA with 3 "OD x aft SS a. NOTE INCOMON See Location Map MO IMAMS RIMINI driven w 	a 	aroma 	over  
a 30 	drop. 0. SORFACE ELEVAIION 

PID 881s filif 	NAI 0 I DIMS( 	LUD 0 I) -man-. 
yodel: rvt (0..e. 	ra; nate, 	Len ft 0, 10. ONE STARED 	 • 	III. ME CONFUTED 

q .7-7.....-  CA I  1- 14-10 	aim: J21 	 BIM s 	SO 00 
12. OVEPSURDEN TMKNIESS 	 - 

NA 
13. OEM GINSHOWEER ENCOUNTERED 

It— 
II. OEPTH 0201E0 INTO 110431 

NA 10. DEPTH TO WOJES NIP BAFSE0 TINE AFTER ONIUNGCONFIETE0 	NA 
14. TOTAL Dorm OF NOM 17. INNER WRIER WEL NEASOIVINENTS (SPRIFT) 

NA 
II. GEOTKHNKALIAMPLEI OBTUSE° 	 UHON1IRSE0 	10. 101E111E141ER OF CORE INES 	

. 

NA 	 NA 	 0 
r*.m.":11,-f:.:(.1 	r , 	ti:  g NINE TiPT=111111 M11.1.1 El_-la MI NIIiiiiii LI...1) NI 111111.11,1f ' , I a ) MI Ri m 

0 	 1 	 i 	 • 	 1 	 0 % 
111r•Maill 101:1Wait.AU MI 23. SIGt1;91210040, INSETO 

dilleIn. C.144,41 	 I 	 7- 

LOCATION SKETCH/COMMENTS Witnessed by 4.0.,..0_ 	SCALE: Not to Scale 
	•••• Ilt 

• • - 

• • •:. 

.. . 

• • • 

"• 

: 

• 

— .r4 

• • . 
. 	= 

1 

I It 

c 	i;::. ..EZ..7V . , 	''' 	I. 	PA 
• :‘, 	- a- 	. :ept 	j 	• 'II 	- 

• . 

. 	 . 

' . • . 
. 

• • 

. 	' ' 

Te:rrne peed; to peacribe: i 

•• • • 

• 

■ - i - •5045)/e• %clef Fr i i i  
. 
• • • OW % t  4111411 ' 

1 	i : ,''' V °U 	111 1 ' 	it 

w 	' 	,M1,, 
1: 	SLD/1 	r 	1, 	1 

I 	4 	f/j • • lip • • I. 	• " 	i 	. 	I 

1 RD 	23 	if 	
1!. .0 	

... 

• • 	
, 	2 	. 

1 I 	Ili 

' • •47,•-',. 	. 	,'.:i. 	,.• • ..../. 	1 	, , i  • 	• • 
I 	1 

. 	t 	4  41 4. 	t 	i 	.. 

• • 

• 

;••• S  

• • • 

s • • • 

. 

	

: 	 

• • •:. 	 

	

. 	

	

 	•• 	. 	

• • • :. 

. 

• 

• • 

	

e 	• 

7*•" 

	

.••••••.!.."—•:..••... 	  

• tr••••••••••••••••••••••••••••• 	 

i•••1••• ■• 
... 

... Z•••; 	 

I.  • • e II 	 

. 

....... 	• . •,. 	 

	

*Trabe -: 	: 	: 	k 5% 
• . 	. 

Few - 	• 	• 	.f.4q% I 	• 	• 	• 	 • • 

	

'Litkle :- 	: 	5 	0-154 

1 
 

.. 	• 	.. 

• 1.: • • 
• .  	

• 

	

.....i. 		 

• /  

• • •) v 

..., 

• 

' 
• 

• 

• . - ..... .. • • ••• • • 	 

i • • • ) 	; 	: 	
20-30% 

•MosplyrWitti - 	- 	0-i00 

•••■•••••• ■•• 

. r 

\ 
• ' 

3 10 

Al 
• 

• 

• 

1. • • • : • • ':* 

• 

iv...) .. 	 

• 

. .. . 

... • • • - ... . 	.. • • 

	

•••)• 	 
• 

• •-•• 
• 

k ! 

11 
: • ii. 

	

Is. 	i 

	

ill•f • .1•' 	' 
l ' 	: 	1 	i 	•.i •• 	I 	h . 	ii 

	

If 	• 	■ 11 
i 

1 
I 
t 

• .. 

.11/.1 

4 

• 
4 	I 

•  

sio 	v  

••1••• 

••41, ••• 

 • 	6 

4•••}•••• 4•■ •• 

. 	 

• • • • 	• 4. • • 

: 
: 	i... 	  

• —. 	• 	II 	, 	•I 
••••• •,•N•I•• .•••••••••;••• 

• 1 	I 	 • 

• • . • • 	
. 

0 
	 1 	. 

•••:• 	 
• 

••••••••• . 

I 	 

. 	1 

	

...... 	4 	 • . 

4- • • ; • • • 

. 

• • • : • 	 
• 

• 

. 	. e• 	•• 

: . • ... 

• • • ; • • •, 	• • 

•••; 	 .. 

• ' • . 

.• ••• 	•• 

• • • • 	• 
• • 	 I 	 I 	 i 

I • 	' 	, 	 ',if . 	• 	•4•••••••••• . '• ... 	  ••••• 	 • • 	• 

1  
I 	

1#4'.  GE. 
, 

	

I 	. 	' 
.....,_ 

• • 	e • • •.• • • 	• • 	e 	 . 	- • 

1 	.1.. 	."--3 	.1-- . ' fr.' 	: v.s--;.,:-.i 	. ..... 
° i 	• • 	g 	4 	• 	Oi‘ •• ••••••: ... 	 • , 	9 	• 	•  

• it 	i 	• 	• 

• • 	* 	i i 1:11 
, 	I i • . ". IOW 

	• 	..: • 	1 7 	1 	, 
P 	cv„ 	. 	4  • 

• • •.• 1 • •.• • 4. 	• . 	• 	i •'• 	• 
. 

• ct: 	.1, 	I • 

-- IRrt - • t • 	I 1 :4- 	pc 
• 0 	, 	• 	

/ • i 	- 	.1_, 	• I 
• /10 	.,1)P•ir 	it 

	

• • . 	l• 	1 	! 	/al 	e .  

	

.. • • • ... 	 

1,,:lu\Nc 	• 	• 
37P•141. • 	• • • : • • • ; - • .7,• • - •:. • • ; • • • : 	 ..",• • • 

. 	 • 	• 

	

: • • •   8 	• 	.:••• 

• 4t. lel CY 	ift.tort..  
• Ls- 	

..–. ........ – 	– 1 	 

	

. 	• 	. 

•••••••Il 	• 	• 	8 	 . •••••• 	  no ....... 
• 9 	• 	• 	• 	• 	• 
..... 	1 

NOWT 	 INKING. 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	 SLD tic Cs-L._ 



• 

HTRW -  DRILUNG LOG 	(CoNTINUATIoNSEET) 	 • rIgriltas–t..• 

, 
MOW FUSRAP/SLDS 	 ref= 	Mark Cummings 	 WO n  

L 

it s  4 5 w it ' 	REINFRONI4Of WHAM  , • - y AVM 9r 

SS 1 

ih ea, StAjkA Si g: qe  
Lu0S,a, YcOC 	r0.4Q/ ta/ LIAO 
S■ 1-V i  14 tt1/4- 	ConaoAI g 

ryg-- gwv., ntAis+ 

T of Ile P 0  
%161.41,  
1 430  

1 
1  

95  c 

5 sfi ; 7 

100,1  cu-6-3 
jmw. 

CU 
.6ni....k+ 	clit, • sep,)  med, ?if.6,  
9  N Weva c ta.0.2.15 	' 

.0.4A 

 

$1 
L.C.A5 4-, C4XX Co‘tukl, 

AV I 

3 0°  

12 ? QIIA",1"013.  t 141 ( Cs l. 44/ 
-07—  
Are 

ti. 

#1 C)6  

si 14s c-ta 	, se.41,,iweA 

a L 

.x, 3 

'cit6, 'tut e 
_ 1 0V 1. 

• 
‘ 

, ji 64;0 
1C!3 

i -1 
I 	i 

0 o 
to 

Wer..) ck LA4 / l ft. 
3 0 

letJacoSZ 5V 

*ID 610435 

tCAS 11.14U 

. ., 
154..cyX06) 

tilitel'IStme 
C-L1?5 

• 

PIM 	 Noll NO 
FUSRAP S LDS 	 (3.06f-  VA CDT-11.. 	 SIM  1)6'6)51 .......... 

MAE CAM& nekadal1_• 	MIA nIll 	 (homed: UMW) 



HTRW DRILLING LOG m'a St. Louis 	 soffeisrvz .4  
1. OONIYANTNASE Shaw. E & I 2. 011111116511K011111ACTOR Shaw [FIT 	• 	StrEEISI 

1 Of 2/ 
7. RONK( 	FUSRAP/SLDS 	• "MIMI BNSF VT (DT-12) 
5. NAM OF BRUER 	Kevin Mooney 	 . O. 11200FACIORENS OESIGNMION OF OM 

CME 75 
7. WS AND TTPE OF 0731130G 	I 	3.25° ID RSA with 3 ',OD x 2f t SS I. 110151OUJION 

See Location Map MOSAN7111161911311ENT 	I driven with a 14of hammer over 

a 30" drop. 0, %ORME REVATION 
PID SSN: gal S..., 	NAI #: 	1199 S 	LUD # : Ilion- 
v•de 	Lash% 9.4.• 	 • . 	- 	• 	.. 0 10. OM STARIED .14.. .2:_e_ 01 	111. OPE commtio 

cf -22..-05 .I 	'40 	BKO: 121 	 BKO: 	• • 1 
112. OVERBURDEN TOMBS 

NA 
15. UM GIMUNO'NFIES ENCOUN IMO 

c:, 6--  
13 WIN 01311ED INTO MK 

NA 10. 0111111 TO WRIAJOIDEIAP310 UNE NMI =MG CONM.E1B) NA 
14. 10721. OEM OF 1101E 

- It I 67 4) 
17. OMR WEI LE VU NELSOFENENTS (37E01) 	 • 

NA 
IS. GEOIRHNICALSANKES 	 011111511ED 	 INIOSIIIRIE0 	10. 101A1 NUMBER OF CORE IOUS 

NA • 	NA 	 0 
10C 	 . 	1 	-.. 	 . 	. 	, 	. 21. FOUL COM 

iiiiiiiiiiiiiiiiiii 	0 	1116111.11 billhiliIll1 Mud. 	lbIIIIIIMIII MCC"!  ° 16  
i-nr:Trzlira . , ..„Tri-rirsommomEill ,, i. 	•.c.rirc.7-a- 1res 111111a.1 L..".4:11.111 23. SIG/71.)rOLBS‘CTO 

tkew cw.fy, 	0 	 VI. 

LOCATION SKETCH/COMMENTS Witnessed by: 	 SCALE* Not 
••••••• 	 • 	••• 	••......„ 	 

to Scale 
	•••.•. 

....... 

...... 

• • 

"or" 

• • ••• 

. 

• • ••• 

••• • 

• 

• 
rx......---. Iht 

- _—_-..- 7_—_-_—_...— 

	

„,....,„.1-; x 	. 	- 	mi 	r's1 - 	•1 	.. 	. 	1 	I• 	1 ''' 	• 	 ... s - i - saw's, sc 	rid, 	• 	. 
1 	• 	 • 1 	j 	•( 	 • 	• 1 	, 	# 	/ 	z 	gi 
• 1 • I.", 	■ 	•5 	Et. 
v • 	• 	8U 	'/ 3 r .' 

" 

• • 

: 
. 

. 

!...I.... 	 

: 	: 
. 	• 	 

. 

...; . 	 

. 
• 

,•••• 

. 	• 

- - - . 

	

. .:. 		 

: 	
. 

	

•••:••••••••••••! 	 

	

Tetrms peed 	 to 

'Trabe -. 

Few 
- - •••• - • • 	 - - - 

	 •••.. 

•Somb - 

	

;-.-} 	1 
:MOSPlY/Wit0 

1 ••• •• 	 •••••••••••• 	 

• • 	. 

• 

flescribe:t 

: 	• 	k5% 

o 
I 

1•.• 	' 	4 	P• 
iv 	. ,,, • „,,.. 	, 

1 	, 	„ 	, 
1.. 1i. z_ 	. 	1 	, m  

',AVMs • k. .. 	. 	15 .- 	Llid  1 	... 
- . 	■ . 	Pl , a 	81 SID 25 	it 	i 	t s  i 	1 	a 

' . 21:811 11 	.- 	E ' ' 3  Ii■ re 	I 120 	I y  
i 	14 • 	• 81 	• 

'49f 	i 1•11 17suw• 	■ 	 I 	,41 i 1 	. 	

• 

II 	i. 	
(,, 4 	r 	d 	,I l I 

• . 	il  
• • gl 	ir 	i / •Ir 	• 

, 	i 	. 	z 	ii -,1* 	sa 	• 
• 

. 	 . 
	•• 

• . 
• 

....... 
'LitEle  

-3.0%. 
- 
	 ..... 

1 
• ..; 

...L. 

t 	• • 

. ;. 

"I• • • 

" • ' `9  • • 

• • • • • 

:  
• • / 

*" : 

• • 	 4.  ■ .. 

—. 

••• 

. 

• 
il 
• 

.. 

... 

...... : . • •••• • • 

20-313% 
....,. 	 : 	, 

po-loot 

• • ••• 	 

" I 

1.  
4 1  
• 1  

• 4 

• 

*I 

 	 if 

•/ 	 
r 

4 

liti, 

-. 	 

7 ' — 

I.. " ) 

•••• ■ •••••••••••• ■ ••• 	 

11 

	 • • •• 	  
• • 	411 

• • 

	: 

• 

	: 

• 	• 	• 

i...) 

. 	- 	. 	. 

N. 	....••••■••••••■•••■••••••■•••••••••••••••••■•••■••• ■ e 	... 

• 8 	• 	II 

• II 	• 	0 

i •••}•••• 

• • . 	. 	• 
	 ... 	- 	 

* 

.. •• . • 

• ••:••• ••••• 

• 

. 	- " • 
• 
• 

• ...... 	 

. • 	• - 

.. • • 

..., 	 

•-•• 

• . 
• 

-- — 
,PN• 	 1 

' 1, 1 	..'d 
 	c, 

• 

	

••\)••• • l•P 	 I, . 

• , 	 

	

.16 	. 	•• 	..... 

■ ••• ■ ••• ■11. 	 ;••• I 	• 	• 
• 

• 
• 

-: 	. 	"*. 

• 

• . 	( 	ei 	

D 
•

n 	
i 

ar 

. 	
,•• • ,....• 	•••:••••. 	 . 	• 

• I 
/j/gr  

1  

• • .....1"?...1 

. , 	Iii' III • .., 
•1043 	• 	.• 	i 

CI:f. 	. 	I 	.., 	I 
. l eer •• 	, 	•., i 	if  •Ioni 

• ! 	/ 	; 

30ani eiti  1 A  ,j,, 

i 	f 

IF 	if ..i .t/  

	

. 	a 	. 

	

••• • 	 , 	11• •• 	,..i 

	

el 	; 	i 	it .4 	!rr 	■ 
• • 	i 	7 	it 	• 

iiii? 	 
4 

.-, • • ... : ..... 	. 	ci: 	_. 	 
• • 	.• 	:-11 

I 	
..- 	• 

• 

V . 

	

1.: 	1 	/ 	' - 	.. 	. 	,..,' 	- 1 	.:4" 	... 	...e.wi elee..-.:::: 
I 	• 	.;f .1' \ 	. 
/ 	: 

• • 	ti • • • lia ...... • ll 	•  al I r 	ct i. . 

.......1 ••• ! ..  

• : 	 • 

	

■ •.:4•41)e .:•%••Zo• 4..; - • ••••••:••• ■ -•4 	 
OW •  

041060 .. 1 	 I ." ) 	1 ••• ■ •••  
.... 

	

Sk•S S Ail 5165  I • 7  . . ". . 
	  • • 	

• 	 
• 

• b 	e 	. 	• 	• 	4 	I 
• • . 	w ••••• 	. • . as 	  •.•••••••••••••• 

	

. 	• 	• 
. 	..... 	. 	... 

MONO 	 12011K 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	 SLD 1/5-C66 



• 

HTRW .  DRILLING LOG 	(CONTI/01110N Sinn 	 • IKIWITIOS 
FIFMCI FIISRAP/SLDS 	 Illidelin 	Mark Cummings 	 2 	WW1 

mse-.5 gni 
NISCIFINNIOFON/111413 

. 	14 
ofiy  sktimute.s  1-- 1' 	- KOWCOVIT 

Vara 

• 

r-A4.6, Sm.& 6 P v.e.. youA/.. 

05e, 	001- Gc0-147  to-Zwn 
Li At 5R4-) 

le. c.I.N.hko,t7 0 14  564 • 

• 

1 0 10 
...-^ 
2-Q 

uf4s6  • 
1 s3o 

nhO 
1.- 

sty 
11051 
I 532._ , 

SO 
. 

-q 
A (0 

• 

• 
. 

5: (Its  cks, *15- 1  re a A 
liu.-4,  etedff‘livekte. 	0 trto4P6 

0  2. 0 I 

0, usrosi? 
3 

7_ 

I . 

0 2_ 

_ 
o 

• 
( 

i 1- 

0 	k., 
9 

mock 64h i  LOOS4i 	00 f  
sum ;  wet-, $10/- rOvw-th. 60  I% 

z 

1 -O 	4' 6c3  s 

1-6 6 - LP"' 

• 

• 

— 

flig 
ittsic 

• 

_ 

Vos-VA-Aca 

14̀ Vbev.ati4 4e 

• 

MOM 
FUSRA 	

I 
P/SLDS 	 a OS F.  1/ 	Ctri"" a 

11011 NO 
S LD / / 5-6 st, • 

cue MIDI stemma _M 	AIM lb& 	 f Plivement: OMR 



HTRW DRILLING LOG lama St. Louis 	 ' HOVE UNSER 
SLD 	, 

1. COMMIS/14E Shaw. E & I 2. 01111111101114:011165a0R Shaw 

	

SHEET 	SHEETS 

	

1 	oF L. 
& 11101Ea 	FUSRAP/SLDS "CM/M1  BNSF VP (DT-12) 
S. VANE OF BRUER 	Kevin Mooney 	. 6, NANIFACIONENS DESIGIUSION OF 03111 

CME 75 
3.25° ID HSA w th 3"OD X 2*t S5 

AO 
I. NOW 30001011 See Location Map 31124NMIG women 	r yen w 	a 	warner over 

a 30" drop. 9, SOME EtEVISION 
PIO SSN : 	 NAI #: 	S 	LUD ft: 	t2.- 

_ 
Miv:Fiainu: • ■ 	 . 	- 	- (,7 . ORE CONPLEVE0 

• I 	G. 	 BKG: 	-- aci 
IL OVEISUR0131111K311235 15. OEM GIOUNOW/NENEKOUNTE .. 0  

13. OfP1H ONWE011110 NOCK 	
NA 

16. OFIH TO Wle AND EMMEN NNE AMR 0711191GCONIUTD NA 

14. TOTAL 01:1111 Of NOIE 	 G 	gtos5 
17. MERMEN LEVEL NEAINNENENTS (SPECN11) 

NA 
15. GIOINCKKKALSANPIE5 	 061173E0 	 USONISR14.0 	19. 10102. UNSER OF CORE SOIE3 

. 	 NA • 	 NA 	 0 
:, 	' l• 	1,  -•.* 	0 	•i' 	vs' 	:: 	1111111111r7411■1 111111111:17.Y.D11111111111 MULLS LIALIJIIIMI 1111141111EILLIIIIIIIKILIIILLZIWIII M. unacon 

0 	Nimilinni aimimi mimaiiiiii 	1 imium. 110:0432, 0 % 

'OK 	. 	".-1 	1111111an..2.1(2....ain.  

'...rIMITIMII 	0 	11.111111111=11 	 —0e 
LOCATION SKETCH/COMMENTS Wi tnessed by _ceu...11 	SCALE: Not to Scale 

_ 	 woe • 
--__Ft• 

••••••4 	
. .--.=•-.. -r– —'–. 	„. 	77.-;Y47 

-.- 	- 	• "../ 	f• 
I 'i • ehsaie sc - 	;I■ 

'TA • ' "'  111 .  : 	. 

• 

. • 

7... 

Tina peed: to peacribe:t 

• • • 

a • e 

• • 

• 

... 

• • ••• 

• • • 

• • • 

	

oo 	

•••%.•1 

.......% 

• • ••• 	 

• • 

.• 	i 

• 

1 

1 

I 

II 	: 	. 	1 	1 	:7 	.9  

,.‘,..,.....4.71,1 

%L./ 	,VP 	• ,. 	I; 
•••••• • ,-.4.• 	• 	, L" 	11. Ir 

, 	• r• 	SAD i:t 	1 	,1 	4.f 1 	t: 
1 ..!•_ .  _‘• 	..:: 

14425 	I. 	
t7. . 	01, 1 
t 	, 	, 
t 	i  • , . 	al % 	1  

• . 

. ..... 	 

• • 

. 	.1. . . ; ...: . 	00000  
, 	i 

. 	: 	'. i 	 

1  ... :4  	4••• 

i• • • ; 

. 	 .. 

. 	. 
	 • • 	• 	 

... 	.... 	 

	

...; 	

 

	

,. • • 	4 a • ••• 	

	

5•••t 	: 

•

i•••• 	. 	.. •••••.•••‘• 	 

:Trace 	-: 	: 	: 	:45% 
...... • II • 	• 	.I• • • 	• • • • • • • 

Few 	 b-10% . 
...... 0000000 • • • 

'Litkle :- 	: 	10-25% 
0000000 , . .... • ...• • . 	00000 • •.• 

*Somb - ' 	• 	 20-30% 
t•••i 	t• 	oo •:••• 	••-i• 	 
:Mosp1y4Witb - 	po - 100 

. :: 
• I. • .I 	a 	.• 	1 	1 4 • 	.• .• 
•,1•9. 	

::; 

• • 	• • - • • 	• • -:- 

•• 	: 	..•••••• 	  

i 	: 	• 	000 

s• 	  

••• 	•••e•••.••••••••••• ••••••••e••••••• 

Ls.  : • •• 	. 	•• • • 

• • 	• 	•••••••••••• 

•••• 	• •• 

• a•••• 	••••• ■ ••••• 
• 

	— 	.. 	" . . 
--cr 

. 

A  

-el- 

, 4  s 	
I 	iki 	 • 	* '4 	 • 	IT.  

i'  4 1 	.. 	11 	I 1 	• . 	ft. 	• a? • • • 1 • 	/tit 	: ••• I 	: 	: 	;•••; 	.6 	: 	1 ••• } ••••  
fj  C1:1 	4 	I 'ill 1 	 :. 	: 	/... 

• • • 	••• 	i th .14 	 • 	• • •• • • •• 00000 • • • . • ... . • •• •••••••••• 
, .0., . d..  ,   	. . " 	 

-"ii 	'1 	 • 	• 	. 	• ' 	" 	. 	0 1 	 t 	  
• • •,•=1,,,,Ir•tc 

	

rr, 	• 	r 	- 	\ rri • 1. 	 4 	• 	• IA 	 ••• . 	• 	,, 	,,, , 	 •• • • • • • lIP 	 V. • • 4 • • ••• — 	...... 	' 	I/ 	i 	!.. 	•I 	 a 	i 	• 	• 	• 	• 	• 	• 
. 	' 	u/I i 	\\-.  	l's- 	if. 	, , • 1 	. 	....110rosolo . 41. 	• 	• • • 	 •' 1 V 	 I 	• 

• • 
t 	• 

a 	? 	 

• • • 

• • 	 
• 
II .  

i 	 • • 

• • . 

. • 

• • 

'• 	• 

1 1 	 . 
' 	' 	• 	 %.‘ • • 1 	 • • 	• • 	•••• 	 -La- 	Ir) 	  

• ,• 	.. 	... • • vivo. 	•:. • ... 00000000000 .; • • 1 	 1 	i '1 ... • • . 	• • • 	• • • 

• 
• • • .. 	 ... 

• • 

	

. 4- - • ; • • • 	• • ••• 
• 

.t• • • 	• • • 	 
• 

I 
	. ••• ■••• 

• , 	•11  , 	"I! 1.. 	• 	 141 	.. ' •'' 	IP: 

	

Z.... 	 L.:,, 	•• 	I 	 • 	* 

1 

' 	"IOW 	. *: .. 	1 	I g 	 S 	Fir 	 .. 	 .., 	,.. 	.if 	, 	• 	.• 	 .7  • • •. 

. 	CI,. 	,.. 	I 	m  irlf 	 • 
• • •, 1..0. •••■, 	• • 	i 	. 	7• 	• 	• 	i I 	• 	.. . (... .: 	

;:5ETS.. 1/T . 67 	0   	81 	' 	1 	.1 	I 	I 	\- 7 	• - 	
..:,.• 

: 	; • 	I 	II .  b 	 t•••■ • •I'' 	•••• 	• tt'•!-'•:c 	 

	

I 	• ,. 	, 	. -17 	. .... 	
i•••s•••:. 	 : 	t•••5, 	 :  

	

300TH 	et 	i.  ,f, 	
It 	2:.), 	I 	,---.-- :--'' ....,,---.-_, 

	

-1 	.-• . 	. 	.. 4 oar .. sig..4%.•%, .•... • . • ... 	
r 	: 	 ''' 

• i t :' 	 FI 	. 	
.1 • 	- Al 	• 	 . 

• irypi.1  \ 	. a 	,f, 4 

	

••••••••• ■•• 	illtr• 	,,, 	ir  IT 	•II • r 	• • 	• 	III II • • •ki • • p • • • • • • : 	• • • ft 	 • • • .. 	 . 	. 	Cl_ 	, 	,. 	., 	Iti . 	
I. 	. 	 • 	• 	• 

000000 

• 

MONK! 	 NOU NO. 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	 SLD 115-6(00 



OUGINTICNI OF NO EMU 14 _  

m u), som& b chit Iv't 
t 6;14-, LooVi  Poo( 

e ct 

64IAt 

S.; 

5; 	tati  Sae I  ove, 

31e4Ss Feal.) 	1A4410, 

vi1f6 	c-e •crtlOPP4, 
M0164. 9 

HTRW DRILUNG LOG (CONT(NUATION SHEET) iliren 5140 
SOWN aci FUSRAP/SLDS UPMAO Mark Cummings 

tkse...5 1-- • S' SUNS OMR 
LO ckout MUM 

01 

2.0 
. 0  rs660 ■ 

64.0 
two I 

d 	ea  

. 1414  

00 I tkl In 0 VVt cra. 

2,00 

Apo 

SLD 
)1sGeN 

2- 	. 	 

fa 

tAc. aks.#0  
%.4qesi.  

C 

6 vats 

i...0f3 Ivo 

PIDIECT 
FUSRAP/SLDS 

ENG FORM 9095A•11, AUG 94  

(INS 1/ CDT-  rt. 
101110 

SLD 

citimputt MM. 



HTRW DRILLING LOG 'H' St. 	Louis • NOSE NUMMI 
SLD• I 6 

1. COMMUITNANE 	Shaw E & I 
Mi.. 

2. ontUaGvnamtawma 	. Shaw 	' 

	

SHEET 	.i.N.  

	

1 	, 
3. 111131511 	FUSIZAP/SLDS 4• ("IBM 	BNSF VP (DT- 12) 
5. NAME OF OMER 	Kevin Mooney a MANUFACTOIMITS DESIGNATION OF ORRL 	- 	• 

CME 75 
7. SU5 /1110 1175 OF ONI 	 : 	. . • 	t• 	; 	r` 	3 50D X 2 t SS S. HOLE LOUDON See Location Map An SAMFUNG EQ1151E111 iora 	. mrrr,...e.r..-...av...,....•...-•,... . 	 ...... 

- ..• 	l',..4‘.."57VERIMA7IVM. 9. SOME REVA/ION 

• — 	 -  10. OilfilATED 	 11. DUE CONFUTED 
 2o  

low
°ID SRN: 	"irs 	S 	NAI # : 	 1  . 	K . 	. 

, .4e 	TIM 	% 	% • e. 	
. ,.4.14.1.11.F. 	. ....LUD 

um
KG• 	' 	 1KG z   

IL OVEIMUFZEN THKUIESS 	
NA . 	 . 

IL KWH GIOUNOWUEN ENCOUNTERED 	iv J. 
13. DEPTH 01311E0 INTO 11001 

NA 10. DEFM TO WPM AND EUIPSED TIME AFf ER (MIMI° COMMATE0 NA 
14. TOTAL OEFIN OF HOLE

? 1  61)5 	
. 

11111•111111•111111. 

17. OTHER MASER (EVIL MEASUREMENTS (SPECIFY) 
NA 

.......■ 
IS. GEOIKIINICAL IMMO 	 °MINNIE° 	 UNINSTIHMED 	10. TOTAL MIER OF CORE OOZES 
• NA 	 NA 	 0 

: , 	• l ' 	I :: ..•• 	••• : ••'' 	t• I• 	■ •• 	 Nimor7r,timmi Willa i.i.z4..un• Mii/iiiii il.Z.Liu NO IltalilliZalabli al. TOIAL CO M 

r  • 	 0 	 0 	 . i 	
e 	 e 	36.0401 u % 

.. , u, 	11011110,1116vau 	—OMEN 	. 	 23. S1GNATUFM OF INSFKTIIR 
• A. C.Ari.1143 	 0 	 atft...L.), . , 

. 

• •S  
..... 

• • •... 

• • •:■• 

• • • 

• • • 

•••••••• 

• • • 

: 

• • 

• 

LOCATION SKETCH/COMMENTS Witnessed 
..4_IN E. SE -Made gi: : . 	, 8 , 	, 	- • 	r•r ' - • it 

by: 
	. 	 - - - • 	• 

. ..•• 
SCALE' Not to Scale 
••. 	 ... .... 	 

. • •3%.;•,› 
11":0-L>  

*-1 	-"I ..., v  

c.F' 	. 

. 
/* 

• 
-•!9!. 

kV- 

_ mown 

. 
W 'i•3 
04\-tPIA*4 
.,!.24.- I-T 

:r1r77477' .  ; 

1 	..i 	I 	, 	
, 	 

 1. 	sit' 	. 	. 	.! 	.•p.i..., 	 
[, fe! 	6th.. 	i 	I 	•••'''' 	f ; 	 '  

- 	I 	/ 	04 	. 	'.1 	, 	 
.,tiS! - 	J ' 	lyi 	.1 •  • • . 	••■ i 	 .. 	. • c .; 	i 	. 

d 

• • 	• 	• • - • 
• 

	  ,••• 

. 

. 	•  

• • • 	 i. • . 	  

• • • 

• 

11. 	 

	

.. 	 

• • • e • • 

• .... 

• • • 	• • 4 

• 
-• 

: 

- - - -: 

• • • 	  

Nrma peekto pescribe'1 
, • • • , • .. .. . . •,, • • • 	• • • :. • 

'Trace -: 	:  
.....1.•. ■ . 	•  

t 	• 	• 	• 
Few 	 5 - 10% 

... — ...... ....... 
'LitEle :- 	' 	lo-lst 

....... • • • • •• • • •• • • • 	• • • • • • ••• • • 

' 

,. 	I= 	. 
-. rig. 
ed 

! ,I. 
i 	. i 	• N • 
1 

; 	Jiff 
, -. %. 	•;;-.,-', . 	 1 i • r. , 	,,• 	) 	• 

i 	 ! 

1-4— .4•-, •% 

—11wpiumAide 	
, 

. 

i, ....; 	 ; 	 • 	• • ..r. • mostly/wig' - 	po- loot 

- 

• ••• 

• 

: 

•• • • •• 

• . 	 
1 

. 

• • 	• 

- - • 

• • • 

p..  • J .1 	wit •:. 	 vsayrrtpRofts . 	, 	, 	I.  
(171A2): 	• 	I 	 / 	̀''. '1  
. 	r •II1  • •• 	' 	• 	/rip, 	. .,, 	1 .... 	 

YW 

• ; • • 	* 	• ''. 	• 	
f 	I - 

A L 	
0 	, , 

- F • - 	64,;,, 	. 	, 	,iiii 	' 	• 	• • - :. 

	

. r 	mix 
. . 

	

i 	44e,, 	.." oe 	 

735 	fli / 	I; • 	it 	  
.... 	111 	 " 	• 	••• • 	 — 

	

4 	. 

• 	  

• . 	 
• • 

• • 	. 

	

i • • • i 	: 

I • • • I • • • • • • Oa • • 
• • 	• 	• 

- - • - • ' 

i 

• 

' • ' 

••• 

• ....... • . • - 	 . 	. • • 

. • • 4; • • .... • • 

 • • • 	  

• 

	 .. . . . 	- - - -: 
• • ••,..,•-• 

. 	•-••• 

•••••••••••:,.. 

• ---.-; 	 iingE 	-4,1  1  

	

1 • : . 	...ds.• dia-i i• 	I•,,  ,... 
• 51. 

	

..., 	
. 	67 	II 

! 	---. i t 	 i 	. 	? 

	

.X? 	 ■ 

	

■,.' 	
I'  ..''' 

a .r. ' 

	

i 	ir 	. . 
• • . • 

5 	 . 
. • . 	. 

	

........ 	---- 	I, 	itga 
— 	... 	: 	 • I ,+.,,..  

I.. 
a Kitt 
/ 	4 	...• 

---- —..m. 	 • 	1 : 

J 	.

. 

4,-f-  

.44p... 

. 	 ;11-.  • .1  . 	•te 	4: • • • 	-.-.74. 	 wt... • . 
• • 

l• 	I 
I. 	

• 

. ir  11 .. • ill 	a •••• • • 	• •(• 	• • • • • • 0. • .. 

I 	ih 	' 	
.  

. i,j. • 	I 	• i 	• 	 • • 11 	• !Pi t 	11 	a 	  e 	• 	• 1 	. 	11. .1 	e 

i 	1:1 -rt 	t 	  

..t.. 
• . 	. 	• 

.• 	• 	...... 	• 	•••••••••• 	••• ., 	, 	• 

0 	. 	......• 	• 	„....••••• 	••• 	 
Oa _ 

. tO ' 	;"-.7.-......... • 	. 	• 
, 	..- 

It4?6ti 

e • • 	•••••• 

:• • • " 

	 ,... 

••••••••••• ....... 

a•• •• .. 	  

• 

	 4.••• 	• ••• • • • 	• •:••• 	••• f 	  i 

	

••••••• 

.: 
••. ... : ... :••• 	•.•••    . • 

.... 	• 	• 

	

1•• • • 	•••• ...... 	••••••••• 

	

..4...4...;...; 	 .. .:••• 	••• 	•••.“. 
• 11. 

	

:- • - 	• 	• • • • 

	

••...... 	  , ....... 	.....•. 

.• • • .: 	" 	 . 	 re • • 

" 
z 	 • 

NOW 	 NOU NO. 
FUSRAP/SLDS 	 BNSF VP (DT-12) 	' 	 SLD 1,5(4,4 q 



• 

• 

‘ HTRW DRILLING LOG (COMMUNION SHEET) 	 Mr", L CGCN 
mom FUSRAP/SLDS IMMO 	Mark Cummings 	 SPIU 2 	1 '"70-1/111  

IASC5 gliS 
013011110110PMENIKS 

11 .--"17-  lie*  c.ventr-  sir warn mos or 

\ 

: 

: 

- - 
•• _ 
- .. 
■ 

•11■1 
••■ 

.' 

... 

■I 

Cifikkd i  F' }v\ I  Cr*" 41M, 

CAVIOA*00/ CbIX WO"- 

. 

'DP% . ( 

.6 

SO' 
it Rica 
i 035 

1 qe 

■ 

0 . R soit) -Dr ■ ter i 
NO tke.0 0 	,04 

NP 	 
ft&C 
104,0 

. 

ell eCOO 
. 60 CA  

di kl'' liz t i .eV,4403 
If Li 4 iVeks,e5.  

3 _Z.  
- _ _ _ _ 

4-.71-  

_ _ - _ : _ _ _ _ _ 
_ .... a _ _ 
: - _ . : 
: . 
_ _ ._. _ - _.: . - - 

et)F)1050 

. 

iro  
Ret-A 	-t__ 1 1 

M 
ksjievAi-th•l&e 

- . 
• . IF  • 

. 

. 
. 

. 

. 
NNW/ 

 FUSRAP/SLDS c-50.)SF 	V? CDI-r 	
Nil NO 

t. 	 SLD  

MU! Mani MAita•.:111 	ZIE AA . 	 (Proposed: 010•46) 



MKT HTRW DRILLING LOG 	St. Louis  KOLE Ka/11211 ... 
SIM 11 43  C (27,  

1. ONIIINTMIME C 

. Shaw E & / 

I° 
2 02111INGSVICONILUT011 • Shaw 	. 

	

MEET 	, Nal 

	

3. 	of LI 
3. F1101ECT 	FUSRAP/SLDS teIgnian 	BNSF VP (DT - 12) 

• 
5. MANE OF OMER 	Kevin Mooney 0. 111011FAC10123IS OBIGNIIIION Of ONILL 

CME 75 
7. 111351190 TIPB OF 010111110 	.-3-.7.511.413-1163.44b1w. 3"OD x 2f t SS* 
2110 3ANPUII6 VIIIP11811 	• 

S. NM LOCAIION 	
1 

See Location Map 
1...N..... v.0 	Chi•I.Itt 9, SURSCE 83101.11011 

-41:=Iti 6 	NAL II: 4,142.51 	LUD # : nab' Pt. 

sople 1 • OPV•Ilt% '&1.e. 	Cal QAta: 6 'el - Oet 10. DATE STARTE0 	. i 
Li -2,,N . 
	1 it DATE CONIFTED 

Y-al -  9i "MWTO am- IV 	 SKO: 6atu 
12. OVERBURDEN INK1131BS 

NA 	 . 
IL DEPTH GMOUNOWAIEll ENCOUNTERE 

4 .0 t" 100 

13. 0Ef•TN 010U.E0 INTO IOU
NA 

10. 0 EP711 TO W2110 AIM RAISED UWE AMA DRUM 	FIDED G CON NA 

14. TOTAL 0 WIN Or NNE 
6- I 130 5 

17. 41111311 WAIN Mit NEASUP1318113 (SPECIFY) 
NA 

'IS. GEOT ECHNKJU. SAMPLES 0131111RIE5 	I 	UNCISIVIIIE0 	116. 101141 II U NUR OF CONE IOUS 
NA 	 I 	NA 	 0 

11/110,1151 RIMIER 	1111 ISTMS 	OHM 	I) 	WHEN 	 MIER ja*C070 
0 	 0 	

11 	
0 % 

ran I 	%MGM fail  

U. 013/03110031 OF Nati 113070110 	NON110101KIVEIL 	MEN 	 23. SIGNAIUPS OF INWECIOR 
. ai. Pa) 	0 	 0 	 _ ..7/413fle..J • 

• • 

• • ..:. 

. -. 

... 

• • • 

..• 

..... 

• • ... 

• • • 

.... 

• • •:. 

- . ..." 
: 

• • • •• 

• 

- 

LOCATION 
TM: VE•  

SKETCH/COMMENTS Witnessed by: 
-tid6Fid 67'; 7 • - 	4 	i 	I .• • ' ( 1.6  • 	r  • r  • • •■• • • • 	• 	: • • 

TeCrma peed: to peuu;ibe:t 
 

•• • • •Ik 	  

SCALES Not to Scale 

*.. OOOOOOOO •••.." 
o 	
•“ 

• . 	• 	o 

1 	.. c. 4 

. 	- 	.b.7b 

. 	' 

/ 	• 	, 
•n.• 414 	

• . ... 
' 	.1 1  

. 

	

tetie... h.• 	•  

	

.i., .; 	;... 
• _up i 	• 	.,...m;  .4,„ li 	. 	• 	• 

	

..., 	• 	,..• 

	

' .. tit/ • 	JI,  , 4;1 	. 

...-: 	i 	. ,liti 	I: 	

s
ri 	O 	

- 	

OO 

•-• 	• •••••• 	•• 

...?  	;•- • 

••.,  	a. • ' • 

• 
. 
. 

4,,... . 

. OOO 	 

,...,......•,.. O O OOO ,. 	 
Trace -:  

I • • • La 	: 	I' • • a • • • • • • • - • • 
:Few: - 	: 	: 
	--- 	

'p-lost 	I 

:LitEle :- 	: 	10-15% • • 	. 	. 
. 	•.• • ..... • • .11.• • • 

: So* -  

. 	• 	- • - 't 	' 
:mosply .wito - 	 0 - 10 0 % 

-.- 	  

1 	.....1.•.; 

_..... 	_1.-a. :ficig r 	•iii i  
. , -J.: 	•I-1,‘ : 	-, 	..' IP' 41111PLIg 	-11;.‘J.; ... 

- 	 if.  Rialiggq-•. 

 . 
.. • 	 

. 

ti•••s 

• ": 

• I .  • • • 

ti• • • 

• • • 	• • • 

...--•- ----, 	
-'7 	• 	, 41. 	• • 	••i••• • 4 . : 	!- - 4 • • v...• • 	 •11 : 	ANsF.RaReAi)...,„ 	
I', 	at . • 	,. ) 	. 

. 
_. 
• 	 

: 
• • 406 

: 	- 

• 

• ,..• 

.,.... 

• , 
. 
a 

• 

* 

• • 

h  ' 

	

PRI3119 1 	 -- - 	1"/::■`• 	 
(0T.: 	. 	1.  g 	

II ' • / vi \t  	12) 	 : 
• 

	

.• • • • 	i 	' 	I 'T 
I 	: 	: WU! 	I 	

L all 	' ., - a * : -  
• Vepoo 	, 	' 	 AT 	•••• 	 

• .RW(.0 
. 	UM84 	I 	it 	, 	PI 

. 	.. 	u 	a 

	

swum 	I; i 	ir 
• •• • • 

	

7 	i 	41IN 	, 	' " 	• " 	• • 
/ 	 33 	8 	' 	■ 

• 
•••11...S. 	 

• 

• - 

• 
• • • ••• 	 • 

I 

• • • 	• • •:• 

kis 
• 

t 

• 

• 
. 

• • •:t• 	 
• 

• • • :• 

•• • • • 

j• • • •: • • •:• • • 

	

. • • .• 	 

• . 	 . 

• • 	 to 	• 
• %•.• • 	• • ••• • • ••• 

	

. 	. 

• •••/ 	. 

• • 	• - • 

	

• • •:- • • 1 -  

9 " 

	

. •• • • - 	  

• • 	. 	 • 	
. 	.. • • 

• • 	
• • • •• • •• • ..... 	• • • 	• • ••• • • ••• • • 

i...),  	••• 	•..) 	 

• • t• • •: - • - 	• 	:- • • 	• • -: • - ••• - • 

- 	. 	 -.. 

: 	.,••• 

J... I 
1 	.. 
t 
t• . 

• • 

• • e• 

-7=': -."..... • _' • • • i 	,q.........7 

, 
w., ,„4. 

	

.... 	1 
• ..t1Le4-0 

	

4.r 	• 

iispjl... 

• 

	

. • 	• 
. • • 

• • ■■••• 	• 

- 

1-...  

..,41,.., • •; .A .,7.,,;:k,;,'W: 
647/41J i 
. 	e it 
' 	8 	g 

. 
• • 	

I 	• 

s. 
.1' 	r• 

A" 	
. 

' .1 	I 	De 
,, 	

• igif  . 	prffl 	we 
---_, 	• 

Ito6 . 	.A. 

I 	 •,,,.- 
!Er 

rr, : . 	. • 	• • 	• • • I' 	 ,•._...•.,_ 50 ;.••,•••:••• 
•  

All 	1: 	. 3 	..1. 	 

	

Uri, 	Pii . 	

i 	 
i 	 INIT 	• 	 • W 	• 1, 	. 

• ft 	• I. - 	• •• • • 	• • •• 
• , la 	, 	• 	( 	•  

• 
tf. 	.i.i...:.. 	...I 	: 	 

1/02. 	1 1 	. 	
. 	• 

,. ,...:, 	0...1 	.. 	• 	 ;• • • 
. it 	.. 	/m. 	" : 	.•  . 

% • 	• 	• • t• • 	i 1 	: 	• • • • 
. - 	 . 41 • . 	• 

• , 	.1 
• „., 	. 	
. 

	

••• 401 	• 11 . 	  

I' 	 • 	 
1  ' ....of 	' - - 	. 

- ••- 	  

.. 
.:•• • ;• • .: • • • 	• 4. • • ; • • •: 	 

	

t 	: 	••.2. 	 : 	-•• 
. 	

• 	 • • • ••• • • 	• • • .1. • • 	• • e ...... • • • • • • • • a 	a 
• • 	• 	 • -•••• ...... ,,••• 	••, 	 
• • 	• 	 . 	. 

.. • . • • •:• • - 4. • • 	• • • ; 	 ... ...,..4..4.•• 

	

" 	• 	• 	• 	• 

	

1.••• 	
.  
. 	 • • • 9.• 	  s • • • i. 	 

• 

. 	• 	• 	• 	• 	1 	. 	..-- 
II 	• 	• 	. 

g • ..... • • • ••• • • • 	 .... •• • • 	 •••• ■ 
• • 	• 	• 	• 

• 

10110130 	 NNE 110. FUSRAP/SLDS 	 BNSF VP (DT- 12) 	. 	 SLD 11 51401 	I 



Virrist„6 HTRW DRILLING LOG (CONTINUATION SHUT) 

141Wittal Mark Cummings FUSRAP/SLDS ms 
2 

IOUNMW4414111DU 
14 

(Vol) "DPws. 
c•-ek tro•. C, (  14, 

. 

WHOM 111 	Mei  

41 ttO k)f:kttlr 

kk)  ?AN/ (WS 

Mee. stA.01. g vva 
Lcose 4o leKse, 

GreAuly bcY..6441 Oftel 
Liilj& co.414 &AA* 

9-13 
• I EA(  

tv5 

b 1115" 

Zos*Vd ld 
WiNen iuv. + 

C k (74) 

40  MKT 
FUSRAP/SLDS SLD ZOSF,  tl? C. VT-17) 

ENG MIN 5OS5A•9 1  AUG 04 (Propeosest: MING) 



HTRW DRILLING LOG °' St. Louis 	 ' 
NOW MONIER 

SLD 
I. COMMITS/ME 	- 

• 
Shaw E & I 3 ORMINGSMOOMNACTOR .  

Shaw 	• 
SHEET 	SHEET 

1 
& MICIECt 	FUSRAP/SLDS 4"°40"N 	BNSF VP (DT-12) 
3 SANE OF BRUER 	Kevin Mooney S. IIMINFACIONEITS CESIGILUION OF 01111 

CME 75 
F. SUES AND 11PB OF DS 11-41111 ILL'ilr"--71-----. 	",.. 	.#4.;i10-ILOWNErallajl & Nois mem 

See Location Map AO MIMI EORTN011' 	' 11F-74k. ,3.1. e "tor:vers., 	• - - --- -- 	.-..... qv. 
1.•''•=11111111111140211L119=111110=11111111•111111111111 S. SURFACE MUNCH 	 . 

ID EISH: dis S 	NA! #: 	 LLD ' 3 imorsu 
,111117Mtlgrir:AVMWMIIIIIIIIIMIIrrnta 10. DATE STAMM 	 II. DAIE COMITIES 

- 	.- 
 111121.11MINTrAelliN 	 BKO 3 	lialis I 

IL 011EMURDEN MOMS 
NA 

IL OEM GM UNMAN ENCOUNTERED 
i * 

13. KITH MMIE0 IMO NOCK 
NA 

16. OEF/N TO WMA AND BAPSED 'MEATIER HUNG CONFUTED NA 

17. OTHER WATER MIL KEASONENENTS ISPEOM liliiiiiiiiiiiiii11111111111MMIIIIIII 	 NA 
IS. GEOVECHNKAL SNORES 	 01311111110 	 UNCOMBED 	10. TOM NUMBER OF CORE BOIS 

NA 	 NA 	 0 
'1 1,  ! ' .' r ,':14',11. + 3. 1M 1111111[71■= 11111111111:17.TMMI 111L11.1111.11/11111 MAW LA2:1..u111111 1111!/fl.LICLuIll al. cal4 CORE 

0 	 0 	 .1 	 • 	Moran 0 % 
ftm......liATU=AMEMIlms 	"", ''Ilr. 	Iffrw7-74-7Trul IMI.12.L.' ILAI.LAJ•111 IL SKINA/UPE OF INNECIOR 

1.1.1XIMAIRIMII 	o 	 $ 	 .. 

•• • 

•• •.. 

• • • 

•• •:' 

•••:•• 

..... 

• • ••• 

• • 4 

• • • 

... 

••• 

• • • 

LOCATION 

4v,e. 

4.1NE• SEekkilie 

. -; 
C 	0 

11.  
I 

. 

SKETCH/COMMENTS 

e.. ..atv 

.til 

" • 

1  
• 

-,. 

Witnessed 
• i  	• 	11 . 4f, 	•:. 

 /11 . 	, 	. .1. .., 	 
I l• 	i 	1 	 II ii 	.,.. 	u t 	a 	1 

" 	1 	- 	' 4 	 ..  a 	, 	i  

by - 
• - ••• *. . 	••••• *** .. 	,,,,,• 

;• • • 
	

• • - • . 	
• 

'.• • • 

• 

• 
r • • I • • • • 	  S • • • 

• ... 

 	.. 

...• 	 

, 	 

SCALES Not to 

Te:rms peed; to ileecribe: 

Trace -:  
• . 	4 

Few - 

	

...... 	 
:Lithle :- 	• 

Scale 
..... 

1 

'5 -10% 
..... 

-  ...=. 	.....— 	 .4iir • . 
• 	 , 
• 

t 	. 

•Il ....... 
10 - 15% 

• • ••• • • 
2O - 30% 

' ' ' 't • 	: 
po - loo 

ill! : ; 	1 	•-•.," 	• i 	1 
• •I'f 1147 	

od I ......N.pw 	
8  . . 

i 	/41 

: 	l •  • - i • ----:-.• • .: 	1 '4 	J 	1  I 	•• 	• a  • • • 	 f I.  i 	. 	sa! 	. t s 	.4' 
: 	- -11KSF1iAilitbAii‘‘ 	1 	, 	4 	. 1 	i• 	) 	. 

•• 	•• SOMb • 	: 
I • • • I' 	" 
:MOSPly/lWittl - 

."...."—. 

— 

• • 

• 

. - 

. 	VIMITTI 
: 	: 

••• 	. 6 	• 
•:••• ; •L : —  
• • 
II 	• 

...... 	. 

: 
.... • 	• 

. 

. 	, 	s 	-4J'  ta•/:y‘•: 	 
(01-12): 	: 	it . 1 	' 	'-'' 	.(/ 

 	. 	r ints; 	' ' I 	0,312 	1 '• ;' 	irr --- : • • 	• 
I 	41 • ;•••; 	 . 	• 	1 i 	44 	7/ 	: pi  • 

. 	elm 
.1, .. 08402 	i 	

. 	• 	i 	• !: • .) 
.. 	/ .31col 	. 	f ' 	, 	i 	  

• hi . 146 	• 
. 	;or; 	• I 	:j 715 	/ 	,„,, 	, 	  

.... 	. 	f 	, 	'T.,  •. 	• 	a • 	..... 	• • ••• 
: 	417 	f 	. 	4 	• 

' . 

r ••- 
• 

• • 
1•••1 	. 

•••• 	•••••••••••••••• 	 • i• 

• • • 	  . 	 
• 

1 	: 

. 

• • 

1 • • • ) 

• • 

. 	•••. 
• 

• • • 

 	: • • • : .. 

i •••  

• - • • ... 	......... 
O. 	 • 

• 

• 

:* 

• - - 

. 
..  

. 

1• • • } 	 • • . st • 
• . 

• 

. 

• •• 

a • 

• ,. 

s 
• i• • 

s 
.l.. 

I 
1 

.• 

''''' 

• • ". 

 • • 	•••.• ONTIFTR 	'.: ..Vil „...._ 	• 	wr 
1 	I  • .,.. 	
. 	, 

', 	 • 	1  
• 

	

, 	
a 	

. 

13/5911 1 	.1 	. 

	

•

• 	CI 	Zi 	r• 	1 
- 	• 

.. 	: 	. 	/ . 4. 	J 

"': .•tt f41 	1  164• 
8 	• - .1 . 

-Lira 	_ I, 	!iir 

.1 • ••  

1 	.. ...P --_, 
' 	' 	a 

	

- 	A  I 	. 

i• 	1. 	,  • ,• 
. 	1 	.4..0 	.;... 	I VIT 	: 
', 	if' 	1 , ) 	: 	•I •." •• • •  

	

le• 	'114 	•:• • 	• 	 '''''''' • .,•, 	• 
• I' a, / 	• 	 a 	. ,4 21 . 	11..1 	• 

•• /Id 	' 	..:  

	

"It 	 O V1• • 	I. 	 litt 	. 6 6 	• • .. 	 L 
', 	: 	• 

	

,f • . • 	. 	... •• 	. 	.  	

	

II , 	I 	• 
• / 	1 	• 

6,R• i •••:• k............• 
L 4,, 	. 	-1-- 	• 	" 	. 	. 	 
•• • 

	 L FA 

• s•A41,-05.6.71•1• 	 

L 1,,' 
: 	..- -0 •••• 	•• 	r • 	, 

1  

... ... 	
• • • 6 

••: 	
. 	

. 	 
. 	. 

4-* 	  

...•••• 	  

• II 

. 	• 

, • t 	} 	 i 	 
: 	. 

...• • :•• .... 

. 	• 	• 	. 	• 
• • 	• 	. 	• 	• 	• 

•:••••••: 	•••••••••••••• ; 	 ■ 	: 	:•  
• • 	• 	• 

t • • • 	 : 	2 • • . L 	 

..... 	 . ....... 	• . • ••• 
0 	• 	 • 

• • 	 • 
..• • • 	••••• 

HOW 	 KM W. 
FUSRAP / SLDS 	 BNSF VP (DT - 12 ) 	• 	 SLD I IT 



• 

• 

HTRW DRILLING LOG 	(CONTINUATION SHEET) 	 I "AVM Ttal 1 
FIRMS FUSRAP/SLDS 	 Inman 	Mark Cummings 	 v 2 	co 2....  swan 

1 

tASC5 cri 
14111:14111018 OPPISE1013 

14 Ref-00f* IRV= NMI= 

fora e va,v4,-/  Locrsa- V-c.3 
War- C....6.9t , 1... ■ H10 

S:1-1, Ge444--, tworbt- 

St ligat 
PI 	

---1—  
.. n  

ISIA's Ko 

14)9ft We: ve 4-  . _ 
- 

J 

Vn 4A. sc,K4.1 a• T-4 ,%.A- 6 footb, 

Lucht 1  . 00 ( zto-lecti  Ow_ 
swv, 	t...4, iik..  
C % ^GA $ SI, 1.1.1.9610' • 

0 
Vow 

CA/V 

'F'• 

E 
E / 	• 	i 

 iii) 
0 

111-07- 

..)tielA) '. • 

Ililld'4 

:- 
- - — _ 

)..' 
5t.t) 
I  P5611 
-MRS: 

2 - 

\ (3  0 
. 

- 

1 

f- 
— 1- - - 1- 

V 

S‘NNt  001.,•\  3  6,1*)rileA 
tw.c.Vc;oA0.01.04, 

VA 13\t)t . 

C,2"*SfQ 9 OVA. 

.ijabill S'13 %IA 

0 
t, 

• 
'Jo 
iketP41' 

. 	• 	. 

- E,--o 	i$•95' 

• 

I b G a  lae), 
 

to r Ot4i)4? 0.1e5  : — 

— 
i _ 

• 
_ _ 
: 

Nona 
FUSRAP/SLDS 	 ZetiSF 	0 C Vr-rz. 	

I um Ito 
SLD  

ENO! !ASIA asaaa• s 	rive Oa 	 ' 	 (Propmeals 1:111(W.EG) 



HTRW DRILLING LOG " st. Louis 	 MIMI MD 1 I sos- 
1. CONPARY ONE Shaw . E & I 2. ORRIMISSINCONIRACTOR Shaw 

ISIEB1 	
SHEA 

3. FROIECT 	FUSRAP/SLDS 4' °WM  BNSF VP (DT-12) 
5. NAME OF OMER 	Kevin Mooney 6. 11111RIFACTISMTS 0151GIUZION OF ORM 

CME 75 _ 
1. SIZES AND WES 0 	 -an•es•••-i-B-Hsrt•-wmh 3 "OD x 2 f t SS R. NOTE LOGUION See Location Map nwic7o1 
AND WIRING EQIIPIIIIIT 

-4-1,.............-14.91-REDDIAL-Gu"r"- 
W.S..-‘ v‘.1:1 	Qt% Ne K 9, WINCE HUMOR 

PID SSN: 41 IS 	NAI II: 	1 1 , 	S-t 	LW 9 : 11 9.0 
J4odei - 	fItt i vM, 	itko 	Cal Cate - 	"ll -t, 10. ME STARTED 	 III. ME COPPIETE0 

4-73 -09 	q-1:1- Oct 
i 

b 1%4 -1 	EIKG: 	9 	 BKO: 
12. OVERBURDEN MUM 

NA 
15. OMR GIERINDWASER ENCOUNTERED 	Arik_ 

13. DEPTH 01011E0 VITO ROCK 	 10. OEM TO WHEN AND MIMEO TINE AFTER MUM CONFIETED NA 	 NA 
14. TOTAL OEM OF KOLE 	 1.7. MIER WM tall NEASVIVATENTS (SPECIFY) 

6. 	btS 	 NA 
I IS. CEOIECIDIKAL SAMPLES 1 TIMMS 	 RIMMED 	10. TOTAL NURSER OF CORE BOXES 

NA 	 NA 	• 	 0 
26. WPM RNICIENITAL All121511 VOC 	 MIR 	) 	OUR 	 OTHER SPED 	21. TOTAL CORE 

RECOURT c) % I 
T.1' IT i 	MINUETTU•7747-inall 11111/111.11t1Z2LAJ1111 	 0  - 	OR illiel4 1  

LIMINIMMI 	0 	 • 	 .44 . 446 . a - . . a  

LOCATION SKETCH/COMMENTS Witnessed by: 9 	9k  SCALE' Not 'Scale 
••..... 

• 

• • 
. . . 

• 

• • • 

• • •:• 

• • 

• 4- 

••• 

• • ••.• 

. 

- 

• • 
. . 

	 1 
ra 

- 
111 
I 

1 	...- 	‘" • 	 14%44,4'.. 	' . 

	

P:W.3.11 	_ 	. 	. 	 . ,--. 
Tepna peed; to ciescribe:t 

1•••, 	••••• 	. 	 , 	* 	• 
' 	t -n t  . 	fi 	 a, 

. 
. ..1 .  ii. 	, 

, 	I. 	SLOi; 
...it; . ,at 	.., 

. . t 14 15  :I . ! 
1 sule.. 

r 4ACI F  • 	i 
. sa'; ' Er 	I  

, , II 	I 0 
r• 	r 	is, 

,t; 	(1. 1 	1 
. 	I. . 

5  
1 i 
i 

.. 	. 	. . . 

' 	• 

, 
.. 	,.....i  ... 	..... 5.. .5 . 1.1c .6. 7.5., 	 

I••••• ■ •••%••• 
• 

. 	 . 

. 
;...; _ 14 	 
.... 	..... 	 

A 
• • /•••• • 	•• •A. 	 

. 
• . 

i...: 	 

. 
- 	 . 
. 	 - 

• • • 

:Trabe -: 	: 	.<5% 
4 	• 	0 	0 
.Few• - 	• 	• 	'5-10% 	111 

'Litk.le ..-- - 1. 	i .o-- -I5V : 	• 	• 	• 
20-30% 

i- • •) 	; 	: 	
. 	 .. :.• • 

:so* _: 	: 
• -- i • • •:- • • 

;Mosply/Wittl - 	po-l00% 

I 
IL 

f i 	, 	 . . , • • ..... 

... 	

 
. 	. 	. 

4,•••; 	 

• II 

. 	 

,:• • • . 	 

: 	I 

• • ••• 	 

•• 

:. 	Q.-. 
I 

: 	•. 
• . 

3 l'*Z_;:c47t 
ISLOVI 

'i.e..'  i 	. 	I 

• 
•pi 

19,1 
4 ' 

cl:  • • 

i• 	r 

: .Q,  

- 	1 -7 -r • if 	I 	' 
4  .. 	I 	II: .  / ' 	• 

! P. A 

	

. 	ill  • f , 	, d 	t 	4  

	

1 1i9 	' ••• 	i 	h 	s' 

+SW  i ' 1 t 

• • 	•••: 	..... 
. q 

f • • 	-4. --  

- 

• • • 1 • • • 	• 

1 	. . . . .0 a a 	0 

 	• 

, 	. 
. 
	• • • - 

'. •• • 	•• : 

	 4 .•- • • •• •••••:-..;•• - ; - ••:. •• 
• 
	 i.. • 	 

- 

. • a ••• • • 	  
. 	

••- 

	

•• . ....... • • a 	dr. • . 	 
• • 

4— • 	• 

. 

. 	•••)••• 	g••• 

 	. 	. - 	. 	. 

	

•••:. 	 

os e o 

• 

: 

	 . • • 

• ... ..... 

• • •; 	  

• •' • • 

	

. 	. ••••••••• 

1  

.._._e,  
- 	- Vilitliit .••••-.. 	• 

4ri"Wr 

	

s.., 	•••••,• 
•I 	/ 	•  1 

illi 	• 	e a . V 	e 

• . • • 	e 	 4.. • 	• • •, 	 
I - 

,\. 
• • • • 	• 	 . 	 i  

•  
• • 	; 	• 	• Al • • • • • • •••• • 	••• 

• • 	• 

.... I • • • ) 

• • 	• 
0 	• 

	

4••••;.• 4 	 
• I 

• • -) 

II 	• 	• 
. 	• 	• 	• 

• ••: ■•• •:••• . ! ... •■ ••••.: 	 

• 

......... 

	

fil 	, 
• : 	;' 	if 	. 	,P,,,, 	• • 	ii1 

ft  
• • e• .... 	  • a 	4 	• • - 14* ICE  ,  

4. i 	. 
.---.. 

• • 	• • • •.• . 	• • , 	.4:-..• 

, 	,--1 	
, • '  

- •, 	• 	..2 . 	.......:1 	 

	

' 	• 
• 4 	1•:•••• -• •- .(/ •••'-  -i-, 

•:•/• i •••• • ';v1 4-• . 	• • 

	

ri ,,,,Y,1,.'1..e \ 	. ..rte i• • feii ••••••••• 	  

I 	• 	.1 	t 	if 	i 	fa 	I, 	. 

• 

• • •710703 .4, 

• • i! 	I i 10 

	

;'•,1 	• 	' 
• ri, 	li.m., .1...•.., 	• • 1 	I 	I• 'I 	• 

• • 	, 	• 	i t 

	

. 	 I 	g 

	

: 	r 	1 • • 
es 	!1,. 	I 

MOTH 	- I 	: . 0" i ', 

IMP- 	̀•• 1 8  : • 	' 

	

1 	I *1 	/ 
s I ...: 

• C_ 	• 	f 
• 1 	il 	lo: 

• . 
;...,•••  	.. .• 	 

t • • • 

• • • 4. ...... : • • • • • • : 	 • 

• • 
• :140111 • . 	. 	. 	r 

• •..... 

•:•••!•••) 

• 
• 

11410JECT 	 . 
1

MEND FUSRAP/SLDS 	 BNSF VP (DT-12) 	 SLD,II 56,75-  
I 



I 16-01-* 
1.1ar _ 

r 
crtu  6171f 	8evu.5g4s 

HTRW DRILUNG LOG (CONTINUATION SHEET) 
FUSRAP/SLDS 	 1111~081  Mark Cummings SMIT 2 w 	Sinn 

IA5r. 5 too KOWCOINIT W" 01110R11011 Of MISEMAIS 
1(1 

- Mb!), Soe"6, &C-Ii.steiecema, 	IOU 
tube C appc.."4%),Zoov 

‘virketsklIV Zi.JA, Little (tax 
Ltitte 

_ 
- 

IVX - 

	

_ 	b 	iefj  

_ 

	

- 	
.

ilt%io  
- - 
- 

- 

	

_ 	 ICC)) 0*  
-1 
-  

- 
- 
- 

— - 
- 
.. 

2-; 

Moots- NEMO 
• PI 

eo.c\O-Akea 

Weettiv4442 
CIA1 pot)  

134c 

sum 
FUSRAP  SLDS  

4110  ENG FORM SOSSA•N, AUG 94 

11011 NO SLD 11 4;475— 

(hermit: UMW 



St. Louis 	 HOE INNEN HTRW DRILLING LOG I" 	. 	SLDHACia lib 
1. COMPANTNATIE 

Shaw E & I 2. DRIUMG mammon 	 - 'SHEET 
Shaw SHEET 

7. FAINECT 	FUSRAP/SLDS 4' WM" EauF VP (DT - 12) 

5. WANE OF ORILLER 	Kevin Mooney O. HATINACTOREES 015101OZION0F ORIN 
CME 75 

7. SUES ADD TIPBOF DRUM 	I 	3.25" ID HSA with 3 ,0D x 2ft SS 
ADO SAT1PUNG EQ117111117 	' driven With a 140# hammer over 

IL pm DNADON 
See Location Map 

a 30" drop. 9. SORNAINEVAININ 
PID SSN : 9216,b 
	NAI 11: 171 al-I 	LuD # =172(317- 

Model: MIA.; 	Lkiv t. 	cal wta: Co -1 7-  04 10. ONE STANEO 	 pl. ONE COHNE1E0 	- 
9'2.3  /44-70 B103: ft 	 BKO 2 &We) 

12. OVBDIURDENTHIGNESS 
NA 

15. DEPTH GIMUNOWNED BICOUNTEREO 
AI ei- 

13. 011111 DAUM INTO MOCK 
NA 	 • 

10. DINH TOWNER ANDRA/SO 101E ARM ONUNGCONPIETED NA 

14. TOTAL WHOP KOIE 	
4, ' 10445 

17. OTHERWAIER LEVEL KEASUNMENTS (NWT) 
NA 

II. GEOTECHNICALSAHRE1 	 01111141E0 	 11110010NE0 	10. TOTAL NUNIED OF CORE BOXES 
NA 	 NA 	 0 

1 :..aINI II. TCHAlcors ' l 1-1•,* c .',  I .'':'k. 	INIM-77411■• IMIIIIIT.irt11111= IlLu111.111.1111.11 IMULLL.11:A.iLLs IN IK'Ial.1 	ls 
0 	. 	I 	 1 	 I 	 I 	PECOTIR1 0  % 

if At, •. •.:f 1 i2L• 	,,C'!.]MI_IIIIIMM 11=2......-...,...I''."1_111111 11.:CriTtr77-r7TIE mia...: it.:Allu Jim  n.stailp=sexto R  
Req. C.W.01 	0 	 •  

LOCATION 
• 6 

• •• 

II•• :•# 	IP 

SKETCH/COMMENTS Witnessed 
• • 	• 	• 	• 	• 	• 	• 	• 	• 

?•••• . 	• 	4... i •••; 	• 	4 .  •-1.--; 	 
t 	• 	• 	• 	• 	• 	• 

	•
• 

Si.e.; 	 •• 	, 

by:4s.,..,s,L04,11SCALE* 

• • 	• 	• 	• 	• 

• • 	• 	• 	• 	• 

	

1•••1••••• 
	•

• 	S•••:••••••• 
• • 	• 	• 	• 	• 

	

-

• 	

a 	••••••-••,..- 	 1.1..r 	•••:••• 

• 

• •
• 

Not to Scale 

.0 	• 	• 	• 	• 	• 

TeCrrne peed: to pescribe: t 

	

••1•••/••••••••••••12 	  

•Trabe 4  

••• : ••• 7 ' 	: 	1 ••• 	•••• 

	-.. 

t 
. • 

• • 

; 

.... 

... 

• • • 

• • •:■ 

" • 

• • • 

• . .... 
• 

• 
: 

• • 	, 	-f•-•  , 	__- ".1;•....  i  .....- 
ci 	ri< 	* 	• 1  ' 	IN: 11 	; i 	.-- 	i 	I 	MI6 	• 

I d 	.. 	i 	. • ; 	 , 	.. 
• W. 	I 	s 	, 	P 	c ' 	it7 5 ip : 	: 	„: 	: s 	i 	, 	/ 	• 

	

1 	. 	. 	-,s 	if 

	

'Few' - 	• 	• 	6-1 	• • 	'' ******* • • ..... 0000000 . • . • 
:Little :-  • . 	• 	. . • . 0 000 0 000 .. • .... • . 	• • • . • • ••• 
:so* -: 	: 	20 - 30* 

• 
• ° 	" - '" /171 it 	v." 	, 	.hl:/.  14- '4 	•,,f, ..f. 	• 	..•••• 4......... . . 

. 
1, 	'i 	1 	

...... 	. 1' •-- 
• . 
• 

..., 
. 	• , 

• - 

. 

• • 

% 

CI 	.1,,  

71.: 	/ 	i t 	c; 	ell ' ilq,//, , f 	. 	41 	art--3.•,;f?'-' Ìi 	1 . 	... ? .. 
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ATTACHMENT 1 

BNSF — PDI Summary of Data Quality Assessment 
(from Science Applications International Corporation) 
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BNSF — PDI 
Summary of Data Quality Assessment 

This assessment was completed based upon the list of sample IDs provided by Shaw Environmental. 

1. Precision. 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 generally 
within the acceptance criteria for the field duplicate samples. Tables 1 and 2 demonstrate 20 
exceptions in which the RPD between the parent sample and field duplicate sample was greater 
than the acceptance criteria of 50%, in which case the NAD was calculated. No NAD values 
exceeded the acceptance criteria of 1.96. 

There is no data available at this time for field split samples (Tables 3 and 4). However, the data 
can be used for their intended purposes. 

The RPD and NAD were generally within the acceptance criteria, also, for the laboratory duplicate 
samples. Tables 5 and 6 demonstrate 4 exceptions in which the RPD between the parent sample 
and laboratory duplicate sample was greater than the acceptance criteria of 35%, in which case 
the NAD was calculated. There were no NAD values exceeding the acceptance criteria of 1.96. 

2. 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) were within the acceptance criteria of 
75%-125% recovery. The LCS recoveries are presented in Tables 7 and 8. The data can be 
used for their intended purpose. 

3. Representativeness. Were the analytical procedures specified in the SAG and work description 
followed. Were holding times exceeded? 

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. Holding times were 
met for 100% of the analyses. The data can be used for their intended purpose. 

4. Completeness. Are results usable for at least 90% of laboratory samples? 

Percent completeness for this sampling effort is 100%. 

5. Comparability. Are data sets sufficiently comparable to allow reasonable conclusion to be 
drawn? 

Data are sufficiently comparable to allow a reasonable determination of the nature and extent of 
the radiological contamination. • 	
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Table 1: Field Duplicate Precision for Alpha Spec Analysis at BNSF 

Sample Name 
Thorium-228 Thorium-230 Thorium-232 

RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-1 NA NA _ 59.64 0.93 82.65 0.74 

SLD115301 / SLD115301-1 NA NA 11.57 OK NA NA 

SLD115316 / SLD115316-1 27.56 OK 17.93 OK 61.26 	1 0.62 

SLD115336 / SLD115336-1 NA NA 6.69 OK NA NA 

SLD115356 / SLD115356-1 84.65 0.90 10.08 OK 18.18 OK 

SLD115397 / SLD115397-1 32.65 OK 0.00 OK 44.59 OK 

SLD115417 / SLD115417-1 77.71 1.02 8.96 OK 17.57 OK 

SLD115445 / SLD115445-1 31.34 OK 34.67 OK 27.23 OK 

SLD115465 / SLD115465-1 37.65 OK 22.48 OK 24.62 OK 

SLD115481 / SLD115481-1 10.43 OK 21.35 OK 30.88 OK 

SLD115502 / SLD115502-1 58.89 0.66 4.88 OK 49.13 OK 

SLD115512 / SLD115512-1 6.57 OK 17.27 OK 36.50 OK 

SLD115525 / SLD115525-1 NA NA 27.36 OK 27.79 OK 

SLD115537 / SLD115537-1 13.91 OK 5.10 OK 52.97 0.55 

SLD115553 / SLD115553-1 55.81 0.37 22.95 OK NA NA 

SLD115593 / SLD115593-1 53.45 0.45 6.83 OK NA NA 

SLD115621 / SLD115621-1 NA NA 31.40 OK NA NA 

SLD115633 / SLD115633-1 11.91 OK 38.17 OK 31.23 OK 

SLD115664 / SLD115664-1 NA NA 41.94 OK NA NA 

SLD115675 / SLD115675-1 30.73 OK 46.07 OK 36.95 OK 

SLD118116 / SLD118116-1 46.03 OK 18.43 OK 8.61 OK 

SLD118130 / SLD118130-1 41.36 OK 30.11 OK 54.80 0.53 

SLD118146 / SLD118146-1 34.26 OK 4.26 OK 20.77 OK 

SLD118180 / SLD118180-1 21.08 OK 31.40 OK 20.26 OK 

SLD118208 / SLD118208-1 15.93 OK 30.71 OK 30.27 OK 

SLD118212 / SLD118212-1 16.12 OK 12.29 OK 45.09 OK 

SLD118225 / SLD118225-1 5.17 OK 22.33 OK 35.53 OK 

SLD118252 / SLD118252-1 , 104.43 1.36 5.04 OK 25.07 OK 

SLD118264 / SLD118264-1 26.24 OK 21.27 OK 66.94 1  0.67 

SLD118284 / SLD118284-1 38.83 OK 1 	69.23 	1 1.77 76.28 	1  1.03 

SLD118317 / SLD118317-1 NA NA 34.82 OK 43.33 OK 

SLD118329 / SLD118329-1 5.35 OK 33.55 OK 14.67 OK 

SLD118357 / SLD118357-1 0.36 OK 16.05 OK 33.36 OK 
Above  acceptance criteri 
NA: Value not calculated due to radionuclide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD 
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Table 2: Field Duplicate Precision for Gamma Spec Analysis at BNSF 

Sample Name 
Actinium-227 

Americium- 
241 

Cesium-137 Potassium-40 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-1 NA NA NA NA 10.69 OK 5.96 OK 

SLD115301 / SLD115301-1 NA NA NA NA NA NA 33.52 OK 

SLD115316 / SLD115316-1 NA NA NA NA 14.85 OK 12.38 OK 

SLD115336 / SLD115336-1 NA NA NA NA NA NA 20.87 OK 

SLD115356 / SLD115356-1 NA NA NA NA 38.93 OK 7.97 OK 

SLD115397 / SLD115397-1 NA NA NA NA 12.90 OK 2.52 OK 

SLD115417 / SLD115417-1 NA NA NA NA 17.31 OK 4.67 OK 

SLD115445 / SLD115445-1 NA NA NA NA 9.43 OK 11.47 OK 

SLD115465 / SLD115465-1 NA NA NA NA 1.82 OK 16.65 OK 

SLD115481 / SLD115481-1 NA NA NA NA 19.58 OK 23.43 OK 

SLD115502 / SLD115502-1 NA NA NA NA 41.63 OK 9.67 OK 

SLD115512 / SLD115512-1 NA NA NA NA 11.25 OK 17.59 OK 

SLD115525 / SLD115525-1 NA NA NA NA 7.50 OK 13.81 OK 

SLD115537 / SLD115537-1 NA NA NA NA NA NA 3.17 OK 

SLD115553 / SLD115553-1 NA NA NA NA NA NA 8.56 OK 

SLD115593 / SLD115593-1 NA NA NA NA NA NA 7.05 OK 

SLD115621 / SLD115621-1 NA NA NA NA NA NA 13.39 OK 

SLD115633 / SLD115633-1 NA NA NA NA NA NA 1.58 OK 

SLD115664 / SLD115664-1 NA NA NA NA NA NA 29.21 OK 

SLD115675 / SLD115675-1 NA NA NA NA 75.23 1.51 10.98 OK 

SLD118116 / SLD118116-1 NA NA NA NA 4.56 OK 10.22 OK 

SLD118130 / SLD118130-1 NA NA NA NA 34.80 OK 28.92 OK 

SLD118146 / SLD118146-1 NA NA NA NA 13.16 OK 22.06 OK 

SLD118180 / SLD118180-1 NA NA NA NA 48.69 OK 5.86 OK 

SLD118208 / SLD118208-1 NA NA NA NA NA NA 21.32 OK 

SLD118212 / SLD118212-1 NA NA NA NA 46.03 OK 6.14 OK 

SLD118225 / SLD118225-1 NA NA NA NA 21.65 OK 1.34 OK 

SLD118252 / SLD118252-1 NA NA NA NA 11.84 OK 19.67 OK 

SLD118264 / SLD118264-1 NA NA NA NA 27.00 OK 26.10 OK 

SLD118284 / SLD118284-1 NA NA NA NA 30.15 OK 8.99 OK 

SLD118317 / SLD118317-1 NA NA NA NA 18.51 OK 30.66 OK 

SLD118329 / SLD118329-1 NA NA NA NA 3.17 OK 24.08 OK 

SLD118357 / SLD118357-1 NA NA NA NA 43.93 OK 8.88 OK 

Above acceptance criteria  
NA: Value not calculated due to radionuclide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD 
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Table 2: Field Duplicate Precision for Gamma Spec Analysis at BNSF (Continued) 

Sample Name 

Protactinium- 
231 

Radium-226 Radium-228 Thorium-228 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-1 NA NA 29.46 OK 8.27 OK 8.27 OK 

SLD115301 / SLD115301-1 NA NA 0.96 OK NA NA NA NA 

SLD115316 / SLD115316-1 NA NA 14.29 OK 19.56 OK 19.56 OK 

SLD115336 / SLD115336-1 NA NA 0.82 OK 18.56 OK 18.56 OK 

SLD115356 / SLD115356-1 NA NA 8.59 OK 9.38 OK 9.38 OK 

SLD115397 / SLD115397-1 NA NA 11.45 OK 7.43 OK 7.43 OK 

SLD115417 / SLD115417-1 NA NA 10.40 OK 4.66 OK 4.66 OK 

SLD115445 / SLD115445-1 NA NA 5.75 OK 3.07 OK 3.07 OK 

SLD115465 / SLD115465-1 NA NA 29.67 OK 38.17 OK 38.17 OK 

SLD115481 / SLD115481-1 NA NA 9.89 OK 32.18 OK 32.18 OK 

SLD115502 / SLD115502-1 NA NA 5.45 OK 17.13 OK 17.13 OK 

SLD115512 / SLD115512-1 NA NA 3.69 OK 3.02 OK 3.02 OK 

SLD115525 / SLD115525-1 NA NA 5.41 OK 11.99 OK 11.99 OK 

SLD115537 / SLD115537-1 NA NA 11.70 OK 10.48 OK 10.48 OK 

SLD115553 / SLD115553-1 NA NA 6.96 OK NA NA NA NA 

SLD115593 / SLD115593-1 NA NA 26.79 OK 1.50 OK 1.50 OK 

SLD115621 / SLD115621-1 NA NA 12.96 OK 6.06 OK 6.06 OK 

SLD115633 / SLD115633-1 NA NA 7.14 OK 5.14 OK 5.14 OK 

SLD115664 / SLD115664-1 NA NA 9.21 OK 33.22 OK 33.22 OK 

SLD115675 / SLD115675-1 NA NA 38.30 OK 34.45 OK 34.45 OK 

SLD118116 / SLD118116-1 NA NA 9.81 OK 22.85 OK 22.85 OK 

SLD118130 / SLD118130-1 NA NA 15.70 OK 4.06 OK 4.06 OK 

SLD118146 / SLD118146-1 NA NA 7.47 OK 2.82 OK 2.82 OK 

SLD118180 / SLD118180-1 NA NA 8.74 OK 7.03 OK 7.03 OK 

SLD118208 / SLD118208-1 NA NA 13.95 OK 19.16 OK 19.16 OK 

SLD118212 / SLD118212-1 NA NA 11.49 OK 38.92 OK 38.92 OK 
SLD118225 / SLD118225-1 NA NA 16.48 OK 14.11 OK 14.11 OK 
SLD118252 / SLD118252-1 NA NA 1.62 OK 18.53 OK 18.53 OK 

SLD118264 / SLD118264-1 NA NA 23.49 OK 26.38 OK 26.38 OK 

SLD118284 / SLD118284-1 NA NA 8.02 OK 0.13 OK 0.13 OK 

SLD118317 / SLD118317-1 NA NA 3.46 OK 6.63 OK 6.63 OK 

SLD118329 / SLD118329-1 NA NA 17.97 OK 1.99 OK 1.99 OK 

SLD118357 / SLD118357-1 NA NA 21.14 OK 14.57 OK 14.57 OK 
NA: Value not calculated due to radionuclide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD 
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Table 2: Field Duplicate Precision for Gamma Spec Analysis at BNSF (Continued) 

Sample Name 
Thorium-230 Thorium-232 Uranium-235 Uranium-238 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-1 NA NA 8.27 OK NA NA 38.68 OK 

SLD115301 / SLD115301-1 NA NA NA NA NA NA NA NA 

SLD115316 / SLD115316-1 NA NA 19.56 OK NA NA 31.50 OK 

SLD115336 / SLD115336-1 NA NA 18.56 OK NA NA 9.54 OK 

SLD115356 / SLD115356-1 NA NA 9.38 OK NA NA 11.43 OK 

SLD115397 / SLD115397-1 NA NA 7.43 OK 28.05 OK 1.65 OK 

SLD115417 / SLD115417-1 NA NA 4.66 OK NA NA 8.07 OK 

SLD115445 / SLD115445-1 NA NA 3.07 OK NA NA 11.70 OK 

SLD115465 / SLD115465-1 NA NA 38.17 OK NA NA 50.33 0.68 

SLD115481 / SLD115481-1 NA NA 32.18 OK NA NA 3.54 OK 

SLD115502 / SLD115502-1 NA NA 17.13 OK NA NA 15.78 OK 

SLD115512 / SLD115512-1 NA NA 3.02 OK NA NA 26.70 OK 

SLD115525 / SLD115525-1 NA NA 11.99 OK NA NA 13.03 OK 

SLD115537 / SLD115537-1 NA NA 10.48 OK NA NA 60.23 1.51 

SLD115553 / SLD115553-1 NA NA NA NA NA NA NA NA 

SLD115593 / SLD115593-1 NA NA 1.50 OK NA NA 17.88 OK 

SLD115621 / SLD115621-1 NA NA. 6.06 OK NA NA 4.37 OK 

SLD115633 / SLD115633-1 NA NA 5.14 OK NA NA NA NA 

SLD115664 / SLD115664-1 NA NA 33.22 OK NA NA 54.12 1.57 

SLD115675 / SLD115675-1 NA NA 34.45 OK NA NA 19.80 OK 

SLD118116 / SLD118116-1 NA NA 22.85 OK NA NA 23.81 OK 

SLD118130 / SLD118130-1 NA NA 4.06 OK NA NA 9.15 OK 

SLD118146 / SLD118146-1 NA NA 2.82 OK 24.72 OK .18.07 OK 

SLD118180 / SLD118180-1 NA NA 7.03 OK NA NA 19.14 OK 

SLD118208 / SLD118208-1 NA NA 19.16 OK NA NA 30.24 OK 

SLD118212 / SLD118212-1 1 	- 90.04 0.62 38.92 OK NA NA 66.34 1.74 

SLD118225 / SLD118225-1 NA NA 14.11 OK NA NA 34.17 OK 

SLD118252 / SLD118252-1 35.56 OK 18.53 OK NA NA 1.19 OK 

SLD118264 / SLD118264-1 NA NA 26.38 OK NA NA 3.85 OK 

SLD118284 / SLD118284-1 NA NA 0.13 OK NA NA 9.39 OK 

SLD118317 / SLD118317-1 NA NA 6.63 OK NA NA 26.65 OK 

SLD118329 / SLD118329-1 NA NA 1.99 OK NA NA 4.58 OK 

SLD118357 / SLD118357-1 NA NA 14.57 OK NA NA 4.88 OK 

Above acceptance criteri a'  
NA: Value not calculated due to radionuclide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD• 
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Table 3: Split Precision for Alpha Spec Analysis at BNSF 

Sample Name 
Thorium-228 Thorium-230 Thorium-232 

RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-2 NA NA NA NA NA NA 

SLD115301 / SLD115301-2 NA NA NA NA NA NA 
SLD115316 / SLD115316-2 NA NA NA NA NA NA 
SLD115336 / SLD115336-2 NA NA NA NA NA NA 

SLD115356 / SLD115356-2 NA NA NA NA NA NA 

SLD115397 / SLD115397-2 NA NA NA NA NA NA 
SLD115417 / SLD115417-2 NA NA NA NA NA NA 
SLD115445 / SLD115445-2 NA NA NA NA NA NA 
SLD115465 / SLD115465-2 NA NA NA NA NA NA 

SLD115481 / SLD115481-2 NA NA NA NA NA NA 
SLD115502 / SLD115502-2 NA NA NA NA NA NA 
SLD115512 / SLD115512-2 NA NA NA NA NA NA 
SLD115525 / SLD115525-2 NA NA NA NA NA NA 
SLD115537 / SLD115537-2 NA NA NA NA NA NA 
SLD115553 / SLD115553-2 NA NA NA NA NA NA 

SLD115593 / SLD115593-2 NA NA NA NA NA NA 
SLD115621 / SLD115621-2 NA NA NA NA NA NA 
SLD115633 / SLD115633-2 NA NA NA NA NA NA 
SLD115664 / SLD115664-2 NA NA NA NA NA NA 
SLD115675 / SLD115675-2 NA NA NA NA NA NA 
SLD118116 / SLD118116-2 NA NA NA NA NA NA 
SLD118130 / SLD118130-2 NA NA NA NA NA NA 
SLD118146 / SLD118146-2 NA NA NA NA NA NA 
SLD118180 / SLD118180-2 NA NA NA NA NA NA 
SLD118208 / SLD118208-2 NA NA NA NA NA NA 
SLD118212 / SLD118212-2 NA NA NA NA NA NA 
SLD118225 / SLD118225-2 NA NA NA NA NA NA 
SLD118252 / SLD118252-2 NA NA NA NA NA NA 
SLD118264 / SLD118264-2 NA NA NA NA NA NA 
SLD118284 / SLD118284-2 NA NA NA NA NA NA 
SLD118317 / SLD118317-2 NA NA NA NA NA NA 
SLD118329 / SLD118329-2 NA NA NA NA NA NA 

SLD118357 / SLD118357-2 NA NA NA NA NA NA 
NA : Not applicable; data unavailable 
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Table 4: Split Precision for Gamma Spec Analyses at BNSF 

Sample Name 
Actinium-227 

Americium- 
241 

Cesium-137 Potassium-40 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-2 NA NA NA NA NA NA NA NA 

SLD115301 / SLD115301-2 NA NA NA NA NA NA NA NA 

SLD115316 / SLD115316-2 NA NA NA NA NA NA NA NA 

SLD115336 / SLD115336-2 NA NA NA NA NA NA NA NA 

SLD115356 / SLD115356-2 NA NA NA NA NA NA NA NA 

SLD115397 / SLD115397-2 NA NA NA NA NA NA NA NA 

SLD115417 / SLD115417-2 NA NA NA NA NA NA NA NA 

SLD115445 / SLD115445-2 NA NA NA NA NA NA NA NA 

SLD115465 / SLD115465-2 NA NA NA NA NA NA NA NA 

SLD115481 / SLD115481-2 NA NA NA NA NA NA NA NA 

SLD115502 / SLD115502-2 NA NA NA NA NA NA NA NA 

SLD115512 / SLD115512-2 NA NA NA NA NA NA NA NA 

SLD115525 / SLD115525-2 NA NA NA NA NA NA NA NA 

SLD115537 / SLD115537-2 NA NA NA NA NA NA NA NA 

SLD115553 / SLD115553-2 NA NA NA NA NA NA NA NA 

SLD115593 / SLD115593-2 NA NA NA NA NA NA NA NA 

SLD115621 / SLD115621-2 NA NA NA NA NA NA NA NA 

SLD115633 / SLD115633-2 NA NA NA NA NA NA NA NA 

SLD115664 / SLD115664-2 NA NA NA NA NA NA NA NA 

SLD115675 / SLD115675-2 NA NA NA NA NA NA NA NA 

SLD118116 / SLD118116-2 NA NA NA NA NA NA NA NA 

SLD118130 / SLD118130-2 NA NA NA NA NA NA NA NA 

SLD118146 / SLD118146-2 NA NA NA NA NA NA NA NA 

SLD118180 / SLD118180-2 NA NA NA NA NA NA NA NA 

SLD118208 / SLD118208-2 NA NA NA NA NA NA NA NA 

SLD118212 / SLD118212-2 NA NA NA NA NA NA NA NA 

SLD118225 / SLD118225-2 NA NA NA NA NA NA NA NA 

SLD118252 / SLD118252-2 NA NA NA NA NA NA NA NA 

SLD118264 / SLD118264-2 NA NA NA NA NA NA NA NA 

SLD118284 / SLD118284-2 NA NA NA NA NA NA NA NA 

SLD118317 / SLD118317-2 NA NA NA NA NA NA NA NA 

SLD118329 / SLD118329-2 NA NA NA NA NA NA NA NA 

SLD118357 / SLD118357-2 NA NA NA NA NA NA NA NA 

NA : Not applicable; data unavailable 
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Table 4: Split Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Protactinium- 

231 Radium-226 Radium-228 Thorium-228 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-2 NA NA NA NA NA NA NA NA 

SLD115301 / SLD115301-2 NA NA NA NA NA NA NA NA 

SLD115316 / SLD115316-2 NA NA NA NA NA NA NA NA 

SLD115336 / SLD115336-2 NA NA NA NA NA NA NA NA 

SLD115356 / SLD115356-2 NA NA NA NA NA NA NA NA 

SLD115397 / SLD115397-2 NA NA NA NA NA NA NA NA 

SLD115417 / SLD115417-2 NA NA NA NA NA NA NA NA 

SLD115445 / SLD115445-2 NA NA NA NA NA NA NA NA 

SLD115465 / SLD115465-2 NA NA NA NA NA NA NA NA 

SLD115481 / SLD115481-2 NA NA NA NA NA NA NA NA 

SLD115502 / SLD115502-2 NA NA NA NA NA NA NA NA 
SLD115512 / SLD115512-2 NA NA NA NA NA NA NA NA 

SLD115525 / SLD115525-2 NA NA NA NA NA NA NA NA 

SLD115537 / SLD115537-2 NA NA NA NA NA NA NA NA 

SLD115553 / SLD115553-2 NA NA NA NA NA NA NA NA 

SLD115593 / SLD115593-2 NA NA NA NA NA NA NA NA 

SLD115621 / SLD115621-2 NA NA NA NA NA NA NA NA 

SLD115633 / SLD115633-2 NA NA NA NA NA NA NA NA 

SLD115664 / SLD115664-2 NA NA NA NA NA NA NA NA 
SLD115675 / SLD115675-2 NA NA NA NA NA NA NA NA 

SLD118116 / SLD118116-2 NA NA NA NA NA NA NA NA 

SLD118130 / SLD118130-2 NA NA NA NA NA NA NA NA 

SLD118146 / SLD118146-2 NA NA NA NA NA NA NA NA 
SLD118180 / SLD118180-2 NA NA NA NA NA NA NA NA 
SLD118208 / SLD118208-2 NA NA NA NA NA NA NA NA 
SLD118212 / SLD118212-2 NA NA NA NA NA NA NA NA 

SLD118225 / SLD118225-2 NA NA NA NA NA NA NA NA 

SLD118252 / SLD118252-2 NA NA NA NA NA NA NA NA 

SLD118264 / SLD118264-2 NA NA NA NA NA NA NA NA 

SLD118284 / SLD118284-2 NA NA NA NA NA NA NA NA 
SLD118317 / SLD118317-2 NA NA NA NA NA NA NA NA 

SLD118329 / SLD118329-2 NA NA NA NA NA NA NA NA 

SLD118357 / SLD118357-2 NA NA NA NA NA NA NA NA 
NA : Not applicable; data unavailable 
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Table 4: Split Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Thorium-230 Thorium-232 Uranium-235 Uranium-238 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115273 / SLD115273-2 NA NA NA NA NA NA NA NA 

SLD115301 / SLD115301-2 NA NA NA NA NA NA NA NA 

SLD115316 / SLD115316-2 NA NA NA NA NA NA NA NA 

SLD115336 / SLD115336-2 NA NA NA NA NA NA NA NA 

SLD115356 / SLD115356-2 NA NA NA NA NA NA NA NA 

SLD115397 / SLD115397-2 NA NA NA NA NA NA NA NA 

SLD115417 / SLD115417-2 NA NA NA NA NA NA NA NA 

SLD115445 / SLD115445-2 NA NA NA NA NA NA NA NA 

SLD115465 / SLD115465-2 NA NA NA NA NA NA NA NA 

SLD115481 / SLD115481-2 NA NA NA NA NA NA NA NA 

SLD115502 / SLD115502-2 NA NA NA NA NA NA NA NA 

SLD115512 / SLD115512-2 NA NA NA NA NA NA NA NA 

SLD115525 / SLD115525-2 NA NA NA NA NA NA NA NA 

SLD115537 / SLD115537-2 NA NA NA NA NA NA NA NA 

SLD115553 / SLD115553-2 NA NA NA NA NA NA NA NA 

SLD115593 / SLD115593-2 NA NA NA NA NA NA NA NA 

SLD115621 / SLD115621-2 NA NA NA NA NA NA NA NA 

SLD115633 / SLD115633-2 NA NA NA NA NA NA NA NA 

SLD115664 / SLD115664-2 NA NA NA NA NA NA NA NA 

SLD115675 / SLD115675-2 NA NA NA NA NA NA NA NA 

SLD118116 / SLD118116-2 NA NA NA NA NA NA NA NA 

SLD118130 / SLD118130-2 NA NA NA NA NA NA NA NA 

SLD118146 / SLD118146-2 NA NA NA NA NA NA NA NA 

SLD118180 / SLD118180-2 NA NA NA NA NA NA NA NA 

SLD118208 / SLD118208-2 NA NA NA NA NA NA NA NA 

SLD118212 / SLD118212-2 NA NA NA NA NA NA NA NA 

SLD118225 / SLD118225-2 NA NA NA NA NA NA NA NA 

SLD118252 / SLD118252-2 NA NA NA NA NA NA NA NA 

SLD118264 / SLD118264-2 NA NA NA NA NA NA NA NA 

SLD118284 / SLD118284-2 NA NA NA NA NA NA NA NA 

SLD118317 / SLD118317-2 NA NA NA NA NA NA NA NA 

SLD118329 / SLD118329-2 NA NA NA NA NA NA NA NA 

SLD118357 / SLD118357-2 NA NA NA NA NA NA NA NA 

NA : Not applicable; data unavailable 
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Table 5: Lab Duplicate Precision for Alpha Spec Analysis at BNSF 

Sample Name 
Thorium-228 Thorium-230 Thorium-232 

RPD NAD RPD NAD RPD NAD 

SLD115269 19.37 OK 7.47 OK 22.95 OK 

SLD115281 1.19 OK 0.21 OK 51.52 0.64 

SLD115293 77.32 1.18 12.37 OK 14.79 OK 

SLD115301 NA NA 29.67 OK NA NA 

SLD115312 3203. OK 54.44 0.99 84.26 1.16 

SLD115324 NA NA 14.63 OK NA NA 

SLD115328 NA NA 16.26 OK NA NA 

SLD115340 NA NA NA NA NA NA 

SLD115352 NA NA NA NA NA NA 

SLD115364 NA NA NA NA NA NA 

SLD115379 NA NA NA NA NA NA 

SLD115392 NA NA NA NA NA NA 

SLD115401 NA NA NA NA NA NA 

SLD115414 NA NA NA NA NA NA 

SLD115429 NA NA NA NA NA NA 

SLD115441 NA NA NA NA NA NA 
SLD115443 NA NA NA NA NA NA 
SLD115461 NA NA NA NA NA NA 

SLD115473 NA NA NA NA NA NA 
SLD115485 NA NA NA NA NA NA 
SLD115493 NA NA NA NA NA NA 

SLD115505 NA NA NA NA NA NA 

SLD115521 NA NA NA NA NA NA 

SLD115533 NA NA NA NA NA NA 

SLD115545 NA NA NA NA NA NA 

SLD115553 NA NA NA NA NA NA 

SLD115565 NA NA NA NA NA NA 

SLD115581 NA NA NA NA NA NA 

SLD115591 NA NA NA NA NA NA 

SLD115603 NA NA NA NA NA NA 

SLD115605 NA NA NA NA NA NA 
SLD115618 NA NA NA NA NA NA 
SLD115633 NA NA NA NA NA NA 

SLD115645 NA NA NA NA NA NA 
SLD115664 NA NA NA NA NA NA 

Above acceptance criteria 
NA: Value not calculated due to radionuclide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD 
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Table 5: Lab Duplicate Precision for Alpha Spec Analysis at BNSF (Cont nued) 

Sample Name 
Thorium-228 Thorium-230 Thorium-232 

RPD NAD RPD NAD RPD NAD 

SLD115675-1 NA NA NA NA NA NA 

SLD118110 NA NA NA NA NA NA 

SLD118122 NA NA NA NA NA NA 

SLD118134 NA NA NA NA NA NA 

SLD118142 NA NA NA NA NA NA 

SLD118155 NA NA NA NA NA NA 

SLD118169 NA NA NA NA NA NA 

SLD118181 NA NA NA NA NA NA 

SLD118196 NA NA NA NA NA NA 

SLD118208-1 NA NA NA NA NA NA 

SLD118212 NA NA NA NA NA NA 

SLD118221 NA NA NA NA NA NA 

SLD118233 NA NA NA NA NA NA 

SLD118245 NA NA NA NA NA NA 

SLD118257 NA NA NA NA NA NA 

SLD118264 NA NA NA NA NA NA 

SLD118276 NA NA NA NA NA NA 

SLD118284 NA NA NA NA NA NA 

SLD118313 NA NA NA NA NA NA 

SLD118357 NA NA NA NA NA NA 

SLD118556 NA NA NA NA NA NA 

SVP114605 NA NA NA NA NA NA 

SVP118522 NA NA NA NA NA NA 

NA: Value not calculated due to radionuclide not detected, or data unavailable 
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Table 6: Lab Duplicate Precision for Gamma Spec Analyses at BNSF 

Sample Name 
Actinium-227 Americium-241 Cesium-137 Potassium-40 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115279 NA NA NA NA NA NA 7.39 OK 
SLD115288 NA NA NA NA NA NA 7.66 OK 
SLD115298 NA NA NA NA 4.96 OK 2.92 OK 

SLD115311 NA NA NA NA NA NA 4.13 OK 
SLD115322 NA NA NA NA 14.5 OK 8.86 OK 
SLD115337 NA NA NA NA NA NA NA NA 

SLD115345 NA NA NA NA NA NA NA NA 

SLD115351 NA NA NA NA NA NA NA NA 

SLD115363 NA NA NA NA NA NA NA NA 

SLD115376 NA NA NA NA NA NA NA NA 
SLD115391 NA NA NA NA NA NA NA NA 
SLD115400 NA NA NA NA NA NA NA NA 

SLD115413 NA NA NA NA NA NA NA NA 
SLD115425 NA NA NA NA NA NA NA NA 
SLD115428 NA NA NA NA NA NA NA NA 
SLD115454 NA NA NA NA NA NA NA NA 
SLD115455 NA NA NA NA NA NA NA NA 
SLD115460 NA NA NA NA NA NA NA NA 
SLD115472 NA NA NA NA NA NA NA NA 
SLD115484 NA NA NA NA NA NA NA NA 
SLD115492 NA NA NA NA NA NA NA NA 
SLD115503 NA NA NA NA NA NA NA NA 

SLD115516 NA NA NA NA NA NA NA NA 
SLD115520 NA NA NA NA NA NA NA NA 
SLD115532 NA NA NA NA NA NA NA NA 
SLD115544 NA NA NA NA NA NA NA NA 

SLD115552 NA NA NA NA NA NA NA NA 
SLD115564 NA NA NA NA NA NA NA NA 
SLD115577 NA NA NA NA NA NA NA NA 
SLD115580 NA NA NA NA NA NA NA NA 
SLD115602 NA NA NA NA NA NA NA NA 
SLD115604 NA NA NA NA NA NA NA NA 
SLD115617 NA NA NA NA NA NA NA NA 
SLD115629 NA NA NA NA NA NA NA NA 

SLD115632 NA NA NA NA NA NA NA NA 

SLD115644 NA NA NA NA NA NA NA NA 
NA: Value not calculated due to radionuclide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD 
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Table 6: Lab Duplicate Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Protactinium-231 Radium-226 Radium-228 Thorium-228 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115279 NA NA 10.41 OK 22.66 OK 22.66 OK 

SLD115288 NA NA 2.05 OK 1.96 OK 1.96 OK 

SLD115298 NA NA 0.58 OK 5.83 OK 5.83 OK 

SLD115311 NA NA 0.98 OK 3.08 OK 3.08 OK 

SLD115322 NA NA 1.01 OK 13.37 OK 13.37 OK 

SLD115337 NA NA NA NA NA NA NA NA 

SLD115345 NA NA NA NA NA NA NA NA 

SLD115351 NA NA NA NA NA NA NA NA 

SLD115363 NA NA NA NA NA NA NA NA 

SLD115376 NA NA NA NA NA NA NA NA 

SLD115391 NA NA • NA NA NA NA NA NA 

SLD115400 NA NA NA NA NA NA NA NA 

SLD115413 NA NA NA NA NA NA NA NA 

SLD115425 NA NA NA NA NA NA NA NA 

SLD115428 NA NA NA NA NA NA NA NA 

SLD115454 NA NA NA NA NA NA NA NA 

SLD115455 NA NA NA NA NA NA NA NA 

SLD115460 NA NA NA NA NA NA NA NA 

SLD115472 NA NA NA NA NA NA NA NA 

SLD115484 NA NA NA NA NA NA NA NA 

SLD115492 NA NA NA NA NA NA NA NA 

SLD115503 NA NA NA NA NA NA NA NA 

SLD115516 NA NA NA NA NA NA NA NA 

SLD115520 NA NA NA NA NA NA NA NA 

SLD115532 NA NA NA NA NA NA NA NA 

SLD115544 NA NA NA NA NA NA NA NA 

SLD115552 NA NA NA NA NA NA NA NA 

SLD115564 NA NA NA NA NA NA NA NA 

SLD115577 NA NA NA NA NA NA NA NA 

SLD115580 NA NA NA NA NA NA NA NA 

SLD115602 NA NA NA NA NA NA NA NA 

. 	SLD116604 NA NA NA NA NA NA NA NA 

SLD115617 NA NA NA NA NA NA NA NA 

SLD115629 NA NA NA NA NA NA NA NA 

SLD115632 NA NA NA NA NA NA NA NA 

SLD115644 NA NA NA NA NA NA NA NA 

NA: Value not calculated due to radionuc ide not detected, or data unavailable • 	OK: Value not calculated due to acceptable RPD 	
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Table 6: Lab Duplicate Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Thorium-230 Thorium-232 Uranium-235 Uranium-238 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115279 NA NA 22.66 OK NA NA NA NA 

SLD115288 NA NA 1.96 OK NA NA 11.62 OK 

SLD115298 NA NA 5.83 OK NA NA 8.12 OK 

SLD115311 NA NA 3.08 OK NA NA 8.68 OK 

SLD115322 NA NA 13.37 OK NA NA 23.03 OK 

SLD115337 NA NA NA NA NA NA NA NA 

SLD115345 NA NA NA NA NA NA NA NA 

SLD115351 NA NA NA NA NA NA NA NA 

SLD115363 NA NA NA NA NA NA NA NA 

SLD115376 NA NA NA NA NA NA NA NA 

SLD115391 NA NA NA NA NA NA NA NA 
SLD115400 NA NA NA NA NA NA NA NA 

SLD115413 NA NA NA NA NA NA NA NA 

SLD115425 NA NA NA NA NA NA NA NA 

SLD115428 NA NA NA NA NA NA NA NA 

SLD115454 NA NA NA NA NA NA NA NA 

SLD115455 NA NA NA NA NA NA NA NA 

SLD115460 NA NA NA NA NA NA NA NA 

SLD115472 NA NA NA NA NA NA NA NA 

SLD115484 NA NA NA NA NA NA NA NA 

SLD115492 NA NA NA NA NA NA NA NA 

SLD115503 NA NA NA NA NA NA NA NA 

SLD115516 NA NA NA NA NA NA NA NA 

SLD115520 NA NA NA NA NA NA NA NA 

SLD115532 NA NA NA NA NA NA NA NA 

SLD115544 NA NA NA NA NA NA NA NA 

SLD115552 NA NA NA NA NA NA NA NA 

SLD115564 NA NA NA ' 	NA NA NA NA NA 

SLD115577 NA NA NA NA NA NA NA NA 

SLD115580 NA NA NA NA NA NA NA NA 

SLD115602 NA NA NA NA NA NA NA NA 

SLD115604 NA NA NA NA NA NA NA NA 

SLD115617 NA NA NA NA NA NA NA NA 

SLD115629 NA NA NA NA NA NA NA NA 

SLD115632 NA NA NA NA NA NA NA NA 

SLD115644 NA NA NA NA NA NA NA NA 
NA: Value not calculated due to radionuc ide not detected, or data unavailable 
OK: Value not calculated due to acceptable RPD 
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Table 6: Lab Duplicate Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Actinium-227 Americium-241 Cesium-137 Potassium-40 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115657 NA NA NA NA NA NA NA NA 

SLD115663 NA NA NA NA NA NA NA NA 

SLD115675 NA NA NA NA NA NA NA NA 

SLD115683 NA NA NA NA NA NA NA NA 

SLD118120 NA NA NA NA NA NA NA NA 

SLD118130-1 NA NA NA NA NA NA NA NA 

SLD118140 NA NA NA NA NA NA NA NA 

SLD118152 NA NA NA NA NA NA NA NA 

SLD118167 NA NA NA NA NA NA NA NA 

SLD118195 NA NA NA NA NA NA NA NA 

SLD118206 NA NA NA NA NA NA NA NA 

SLD118220 NA NA NA NA NA NA NA NA 

SLD118229 NA NA NA NA NA NA NA NA 

SLD118244 NA NA NA NA NA NA NA NA 

SLD118254 NA NA NA NA NA NA NA NA 

SLD118260 NA NA NA NA NA NA NA NA 

SLD118274 NA NA NA NA NA NA NA NA 

SLD118280 NA NA NA NA NA NA NA NA 

SLD118292 NA NA NA NA NA NA NA NA 

SLD118317-1 NA NA NA NA NA NA NA NA 

SLD118323 NA NA NA NA NA NA NA NA 

SLD118331 NA NA NA NA NA NA NA NA 

SLD118366 NA NA NA NA NA NA NA NA 

SLD118560 NA NA NA NA NA NA NA NA 

NA: Value not calculated due to radionuclide not detected, or data unavailable 
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Table 6: Lab Duplicate Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Protactinium-231 Radium-226 Radium-228 Thorium-228 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115657 NA NA NA NA NA NA NA NA 

SLD115663 NA NA NA NA NA NA NA NA 

SLD115675 NA NA NA NA NA NA NA NA 

SLD115683 NA NA NA NA NA NA NA NA 

SLD118120 NA NA NA NA NA NA NA NA 

SLD118130-1 NA NA NA NA NA NA NA NA 

SLD118140 NA NA NA NA NA NA NA NA 

SLD118152 NA NA NA NA NA NA NA NA 

SLD118167 NA NA NA NA NA NA NA NA 

SLD118195 NA NA NA NA NA NA NA NA 

SLD118206 NA NA NA NA NA NA NA NA 

SLD118220 NA NA NA NA NA NA NA NA 

SLD118229 NA NA NA NA NA NA NA NA 

SLD118244 NA NA NA NA NA NA NA NA 

SLD118254 NA NA NA NA NA NA NA NA 
SLD118260 NA NA NA NA NA NA NA NA 

SLD118274 NA NA NA NA NA NA NA NA 

SLD118280 NA NA NA NA NA NA NA NA 

SLD118292 NA NA NA NA NA NA NA NA 

SLD118317-1 NA NA NA NA NA NA NA NA 

SLD118323 NA NA NA NA NA NA NA NA 

SLD118331 NA NA NA NA NA NA NA NA 

SLD118366 NA NA NA NA NA NA NA NA 

SLD118560 NA NA NA NA NA NA NA NA 
NA: Value not calculated due to radionuclide not detected, or data unavailable 
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Table 6: Lab Duplicate Precision for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Thorium-230 Thorium-232 Uranium-235 Uranium-238 

RPD NAD RPD NAD RPD NAD RPD NAD 

SLD115657 NA NA NA NA NA NA NA NA 

SLD115663 NA NA NA NA NA NA NA NA 

SLD115675 NA NA NA NA NA NA NA NA 

SLD115683 NA NA NA NA NA NA NA NA 

SLD118120 NA NA NA NA NA NA NA NA 

SLD118130-1 NA NA NA NA NA NA NA NA 

SLD118140 NA NA NA NA NA NA NA NA 

SLD118152 NA NA NA NA NA NA NA NA 

SLD118167 NA NA NA NA NA NA NA NA 

SLD118195 NA NA NA NA NA NA NA NA 

SLD118206 NA NA NA NA NA NA NA NA 

SLD118220 NA NA NA NA NA NA NA NA 

SLD118229 NA NA NA NA NA NA NA NA 

SLD118244 NA NA NA NA NA NA NA NA 

SLD118254 NA NA NA NA NA NA NA NA 

SLD118260 NA NA NA NA NA NA NA NA 

SLD118274 NA NA NA NA NA NA NA NA 

SLD118280 NA NA NA NA NA NA NA NA 

SLD118292 NA NA NA NA NA NA NA NA 

SLD118317-1 NA NA NA NA NA NA NA NA 

SLD118323 NA NA NA NA NA NA NA NA 

SLD118331 NA NA NA NA NA NA NA NA 

SLD118366 NA NA NA NA NA NA NA NA 

SLD118560 NA NA NA NA NA NA NA NA 

NA: Value not calculated due to radionuclide not detected, or data unavailable 
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Table 7: LCS Percent Recoveries for Alpha Spec Analyses at BNSF 

Sample Name 
Thorium-230 

% Recovery 

09ML0183LCS 102 

09ML0184LCS 122 

09ML0191LCS 103 

09ML0192LCS 109 

09ML0194LCS 92 

09ML0197LCS 92 

09ML0198LCS 104 

09ML0199LCS 99 

09ML0200LCS 117 

09ML0201LCS 119 

09ML0205LCS 117 

09ML0206LCS 93 

09ML0209LCS 124 

09ML0210LCS 105 

09ML0213LCS 105 

09ML0214LCS 110 

09ML0215LC5 88 

09ML0216LCS 121 

09ML0217LCS 97 

09ML0218LCS 94 

09ML0229LCS 99 

09ML0230LCS 101 

09ML0231LCS 112 

09ML0233LCS 115 

09ML0234LCS 105 

09ML0235LCS 89 

09ML0243LCS 97 

09ML0244LCS 92 

09ML0252LCS 86 

09ML0253LCS 108 

09ML0254LCS 103 

09ML0255LCS 104 

09ML0256LCS 104 

09ML0258LCS 105 

09ML0259LCS 92 

09ML0268LCS 103 

• 
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Table 7: LCS Percent Recoveries for Alpha Spec Analyses at BNSF (Continued) 

Sample Name 
Thorium-230 

% Recovery 

09ML0269LCS 94 

09ML0397LCS 105 

09ML0399LCS 106 

09ML0400LCS 104 

09ML0401LCS 113 

09ML0402LCS 106 

09ML0403LCS 95 

09ML0406LCS 104 

09ML0407LCS 95 

09ML0412LCS 108 

09ML0413LCS 110 

09ML0418LCS 105 

09ML0421LCS 96 

09ML0422LCS 93 

09ML0427LCS 116 

09ML0428LCS 97 

09ML0431LCS 96 

09ML0438LC5 117 

09ML0439LCS 91 

09ML0441LCS 107 

09ML0442LCS 87 

09ML0443LCS 97 
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Table 8: LCS Percent Recoveries for Gamma Spec Analyses at BNSF 

Sample Name 
Thorium-232 Uranium-238 

% Recovery % Recovery 

09ML0183LCS 96 106 

09ML0184LCS 94 100 

09ML0191LCS 96 103 

09ML0192LCS NA 109 

09ML0194LCS 96 101 

09ML0197LCS 96 104 

09ML0198LCS 98 100 

09ML0199LC5 97 103 

09ML0200LCS 96 101 

09ML0201LCS 97 103 

09ML0205LCS 98 103 

09ML0206LCS 97 101 

09ML0209LCS 98 100 

09ML0210LCS 97 102 

09ML0211LCS 97 103 

09ML0213LCS 96 101 

09ML0214LCS 96 101 

09ML0215LCS 95 104 

09ML0216LCS 97 102 

09ML0217LCS 93 101 

09ML0218LCS 97 101 

09ML0230LCS 95 101 

09ML0231LCS 96 102 

09ML0232LCS 96 105 

09ML0233LCS 96 101 

09ML0234LCS 95 100 

09ML0235LCS 94 98 

09ML0243LCS 94 106 

09ML0244LCS 97 101 

09ML0245LCS 96 103 

09ML0252LC5 96 103 

09ML0253LCS 95 104 

09ML0254LCS 96 94 

09ML0255LCS 97 100 

09ML0256LCS 96 101 

09ML0258LCS 93 94 

09ML0259LCS 97 102 

09ML0260LCS 92 100 

• 

• 

NA: Data unavailable 	 • 
20 of 21 



• 

• 

Table 8: LCS Percent Recoveries for Gamma Spec Analyses at BNSF (Continued) 

Sample Name 
Thorium-232 Uranium-238 

% Recovery % Recovery 

09M L0268LCS 96 101 

09M L0269LCS 93 102 

09M L0397LCS NA 112 

09M L0399LCS NA 109 

09M L0400LCS 98 104 

09M L0401LCS 96 102 

09M L0402LCS 96 101 

09M L0403LCS 96 103 

09M L0404LCS NA 103 

09M L0406LCS 96 98 

09ML0407LCS NA 111 

09M L0408LCS 94 105 

09M L0412LCS 96 100 

09M L0413LCS 96 101 

09M L0418LCS 95 105 

09M L0421LCS 98 107 

09M L0422LCS 97 100 

09M L0427LCS 97 102 

09M L0428LCS 95 103 

09M L0431LCS 94 103 

09M L0438LCS 99 103 

09M L0439LCS 97 101 

09M L0442LCS 97 99 

09M L0443LCS 98 98 

NA: Data unavailable 
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