
• PRE-DESIGN INVESTIGATION DATA SUMMARY REPORT 

PLANTS 7 NORTH AND 7 SOUTH 

FUSRAP ST. LOUIS DOWNTOWN SITE 

ST. LOUIS, MISSOURI 

TOTAL ENVIRONMENTAL RESTORATION CONTRACT 

CONTRACT NO. DACW41-98-D-9006 

TASK ORDER NO. 0011 

Submitted to: 

a 

Department of the Army 

U.S. Army Engineer District, Kansas City 

Corps of Engineers 

700 Federal Building 

601 E. 12 th  Street 

Kansas City, Missouri 

Department of the Army 

U.S. Army Engineer District, St. Louis 

Corps of Engineers 

FU SHAY Project Office 

8945 Latty Avenue 

Berkeley, Missouri 

Submitted by: 

Shaw Environmental, Inc. 
FUSRAP St. Louis Downtown Site Office 

110 James S. McDonnell Boulevard 
Hazelwood, Missouri 63042 

September 23, 2004 

Revision 0 

Shaw® 

• 



• PRE-DESIGN INVESTIGATION DATA SUMMARY REPORT 
PLANTS 7 NORTH AND 7 SOUTH 

FUSRAP ST. LOUIS DOWNTOWN SITE 
ST. LOUIS, MISSOURI 

TOTAL ENVIRONMENTAL RESTORATION CONTRACT 
CONTRACT NO. DACW41-98-D-9006 

TASK ORDER NO. 0011 

Submitted to: 
Department of the Army 

U.S. Army Engineer District, Kansas City 
Corps of Engineers 

700 Federal Building 
601 E. 12th Street 

Kansas City, Missouri 

Department of the Army 

U.S. Army Engineer District, St. Louis 
Corps of Engineers 

FUSRAP Project Office 
8945 Latty Avenue 
Berkeley, Missouri 

• Submitted by: 
Shaw Environmental, Inc. 

FUSRAP St. Louis Downtown Site Office 
110 James S. McDonnell Boulevard 

Hazelwood, Missouri 63042 

 

Shaw® 

Reviewed / 
Approved By: 

Reviewed / 
Approved By: 

Reviewed / 
Approved By: 

September 23, 2004 
Revision 0 

Signature on File  
F. James Pollard, P.E. 
Program Manager, Shaw Environmental, Inc. 

Signature on File  
Karl Eisenhart, P.E. 
Contractor Quality Control Systems Manager, 
Shaw Environmental, Inc. 

Signature on File  
John Eberlin 
Project Manager, Shaw Environmental, Inc. 

DATE: 9-23-04 

DATE: 9-23-04 

DATE: 9-27-04 

• 



• 

Revision 0 
9/23/2004 

Table of Contents 

List of Tables 	  

List of Figures 	  

List of Appendices 	  

List of Acronyms and Abbreviations 	  

ii 

ii 

ii 

iii 

1.0 Introduction 	  I -1 

2.0 Pre-Design Investigation Activities and Methods 	  2-1 

2.1 Historical Information Review 	  2-2 

2.2 Walkover Survey 	  2-4 

2.3 Geophysical Survey 	  2-4 

2.4 Soil Borings 	  2-4 

2.5 Potential Preferential Pathway Assessment 	  2-6 

2.6 Test Pits 	  2-6 

2.7 Investigation-Derived Waste 	  2-7 

3.0 Plant 7N and Plant 7S Investigation Results 	  3-1 

3.1 Historical Sampling Results 	  3-1 

3.2 Walkover Survey Results 	  3-1 

3.3 Pre-Design Investigation Analytical Results 	  3-2 

3.4 Potential Preferential Pathway Assessment Results 	  3-2 

3.5 Geophysical Survey Results 	  3-3 

3.6 Geology, Hydrogeology, and Hydrology 	  3-4 

4.0 Evaluation of Pre-Design Investigation Results 	  4-1 

4.1 Radiological Contamination Areas 	  4-1 

4.1.1 	Areal 	  4-1 

4. I .2 	Area 11 	  4-2 

4.1.3 	Area 111 	  4-4 

4.1.4 	Area IV 	  4-4 

4.2 Potential Preferential Pathway Evaluation 	  4-6 

4.3 Data Quality Assessment 	  4-9 

5.0 Summary and Conclusions 	  5-1 

6.0 References 	  6-1 

• 
Plant 7N/7S PDI Revision 0.doc 

	
Pre-Design Investigation Data Summary Report 

Plants 7 North and 7 South 

FUSRAP St. Louis Downtown Site 



Revision 0 
9/23/2004 

List of Tables 	  

Table 3-1 

Table 3-2 

Table 3-3 

Table 3-4 

Pre-Design Investigation Summary of Radionuclide Contaminants of 
Concern Analytical Results for Walkover, Pre-Design Investigation, 
and Class 2 Borings with Radiological Contamination 

Pre-Design Investigation Radiological Data Results 

Plant 7N and Plant 7S Historical Remedial Investigation Radiological 
Data Results 

Potential Preferential Pathway Assessment and Radiological Results 
for Mallinckrodt Inc. Plant 7N 

Table 4-1 	Summary of Data Quality Assessment for Mallinckrodt, Inc. Plant 7N 
and Plant 7S Pre-Design Investigation 

List of Figures 	  

Figure 1-1 

Figure 2-1 

Figure 2-2 

Figure 3-1 

Figure 3-2 

Figure 3-3 

Figure 4-1 

Figure 4-2 

Plant 7N and Plant 7S Location Map 

As-Built Pre-Design Investigation Sample Locations 

Walkover Survey Map 

Remedial Investigation Sample Locations 

Potential Preferential Pathway Sample Locations with Current and 
Historic Features 

Current Features Map 

Estimated Extent Radiological Contamination 

Area I Estimated Maximum Depth and Extent of Radiological 
Contamination 

Figure 4-3 	Area II Estimated Maximum Depth and Extent of Radiological 
Contamination 

Figure 4-4 	Area III Estimated Maximum Depth and Extent of Radiological 
Contamination 

Figure 4-5 	Area IV Estimated Maximum Depth and Extent of Radiological 
Contamination 

List of Appendices 	  

Appendix A 
	

Plant 7N and Plant 7S Boring Logs 

Appendix B 
	

Geophysical Survey Report 

Plant 7N/7S PDI Revision 0.doc 	 Pre-Design Investigation Data Summary Report 

Plants 7 North and 7 South 

FUSRAP St. Louis Downtown Site 

11 



Revision 0 
9/23/2004 

• List of Acronyms and Abbreviations 	  

Ac 	 actinium 
AEC 	 Atomic Energy Commission 
Am 	 Americium 
ASTM 	 American Society for Testing and Materials 
bgs 	 below ground surface 
BNI 	 Bechtel National, Inc. 
BNSF 	 Burlington Northern Santa Fe 
COCs 	 contaminants of concern 
cpm 	 counts per minute 
Cs 	 Cesium 
C-T 	 columbium-tantalum 
DOD 	 U.S. Department of Defense 
DOE 	 U.S. Department of Energy 
DT-10 	 Thomas & Proetz Lumber Company Vicinity Property 
DT-12 	 BNSF Railroad Vicinity Property 
DQO 	 data quality objective 
FSS 	 Final Status Survey 
FUSRAP 	 Formerly Utilized Sites Remedial Action Program 
GPR 	 ground penetrating radar 
HU(s) 	 hydrostratigraphic unit(s) 
IT 	 IT Corporation 

potassium 
Mallinckrodt 	Mallinckrodt Inc. 
MARSSIM 	Multi-Agency Radiation Survey and Site Investigation Manual 
MDA 	 minimum detectable activity 
MED 	 Manhattan Engineer District 
msl 	 mean sea level 
OD 	 outside diameter 
Pa 	 protactinium 
pCi/g 	 picocuries(s) per gram 
PDIR 	 Pre-Design Investigation Data Summary Report 
PE 	 Professional Environmental Engineers, Inc. 
Plant 6EH 	 Mallinckrodt Plant 6 East Half 
Plant 7N 	 Mallinckrodt Plant 7 North 
Plant 7S 	 Mallinckrodt Plant 7 South 
Plant 7W 	 Mallinckrodt Plant 7 West 
PP 	 preferential pathway 
Ra 	 radium 
ROD 	 Record of Decision for the St. Louis Downtown Site, St. Louis, Missouri 
SAG 	 Sampling and Analysis Guide for the St. Louis Sites, St. Louis, Missouri 
SAIC 	 Science Applications International Corporation 
Shaw 	 Shaw Environmental, Inc. (formerly IT Corporation) 
SLDS 	 St. Louis Downtown Site 
SOR 	 sum-of-ratios 
SU 	 survey unit 
Th 	 thorium 

uranium • 
Plant 7N17S PD! Revision 0.doc 

	 Pre-Design Investigation Data Summary Report 

Plants 7 North and 7 South 

FUSRAP St. Louis Downtown Site 

• 

111 



Revision 0 
9/23/2004 

List of Acronyms and Abbreviations (continued) 	  

USACE 	 U.S. Army Corps of Engineers 
USGS 	 U.S. Geological Survey 
URO 	 unreacted ore 
VOC 	 volatile organic compound 
WASD 	 Remedial Action Work Area-Specific Description 

Plant 7N/7S PDI Revision 0.doc 
	

Pre-Design Investigation Data Summary Report 

Plants 7 North and 7 South 

FUSRAP St. Louis Downtown Site 

• 

iv 



Revision 0 
9/23/2004 

• 	1.0 Introduction 

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

design investigation at the Mallinckrodt Inc. (Mallinckrodt) Plant 7 North (Plant 7N) and Plant 7 

South (Plant 7S) conducted from 2001 through 2003 by Shaw Environmental, Inc. (Shaw) 

(formerly IT Corporation [IT]) for the U.S. Army Corps of Engineers (USACE), St. Louis 

District. The pre-design investigation activities were conducted through the Formerly Utilized 

Sites Remedial Action Program (FUSRAP). The FUSRAP was developed in 1974 by the 

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

clean up or otherwise control sites where residual radioactive contamination remained from 

activities carried out under contract to the Manhattan Engineer District (MED) and the AEC 

during the early years of the nation's atomic energy program (Bechtel National, Inc. [BNI], 

1994). Subsequently, Congress transferred responsibility for the FUSRAP to the USACE. 

The Record of Decision for the St. Louis Downtown Site, St. Louis, Missouri (ROD) (USACE, 

1998) identified the selected remedy to primarily address radiological contamination at the St. 

Louis Downtown Site (SLDS). In the context of this PDIR, radiological contamination is 

defined as the presence of radiological contaminants of concern (COCs) in an individual soil 

• 	sample or group of samples at net concentrations (above the background concentration) that 

exceed the ROD remediation criteria. However, the presence of COCs at concentrations that 

exceed the ROD remediation criteria in an individual sample or group of samples may not 

exceed ROD remedial goals, as those are based on areal averages. The determination of the 

areal averages will be conducted as described in the Remedial Action Work Area-Specific 

Description and Design Package (WASD), and is beyond the scope of this report. Note that the 

background concentration used for the evaluations in this PDIR is defined by the arithmetic 

mean of the distribution of background measurements that have been collected at the SLDS. 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. As 

currently defined, the SLDS consists of the Mallincicrodt plant (a chemical manufacturer) and 

surrounding vicinity properties. 

Shaw conducted the pre-design investigation activities for the USACE in accordance with the 

Pre-Design Investigation Work Description, Plants 7 North and 7 South, FUSRAP St. Louis 

Downtown Site, St. Louis, Missouri (Work Description) (IT, 2001a) and as amended by Field • 	Work Variances 94, 97, 113, and 115. The purpose of the pre-design investigation activities was 
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• to further refine and delineate areas of radiological contamination described in the Radiological, 

Chemical, and Hydrogeological Characterization Report for the St. Louis Downtown Site in St. 

Louis, Missouri (Characterization Report) (BNI, 1990), the Remedial Investigation Report for 

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

and the Remedial Investigation Addendum for the St. Louis Site (Remedial Investigation Report 

Addendum) (Science Applications International Corporation [SAIC], 1995), and to determine by 

geophysical survey if burial trenches, suspected of containing unreacted ore (URO) from 

columbium (now known as niobium) and tantalum (C-T) process operations, are present on Plant 

7S. In addition to the above scope of work, pre-design investigation activities were also 

designed to identify and obtain data from potential preferential pathways in order to assess the 

potential for migration of radiological COCs. Concurrent with the pre-design investigation, 

radiological surveys were performed in areas that were accessible, and soil samples were 

collected and analyzed for radiological COCs and chemical COCs within potential Class 2 areas 

(see Section 2.0) on Plant 7N and Plant 7S in accordance with the Multi-Agency Radiation 

Survey and Site Investigation Manual (MARSSIM) (U.S. Nuclear Regulatory Commission et al., 

2000), the Final Status Survey Plan for Accessible Soil Within Plants 3, 6, 6E, 7N, 7S, 7W, 8, 9, 

and the Vicinity Properties at the St. Louis Downtown Site, St. Louis, Missouri (1999 FSSP) 

(USACE, 1999) and the Final Status Survey Plan for Accessible Soil within Mallinckrodt 

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

Louis Downtown Site (2002 FSSP) (USACE, 2002). 

Plant 7N and Plant 7S are located in the southeastern corner of the Mallinckrodt property 

between Destrehan and Angelrodt Streets (see Figure 1- l). Plant 7N is bounded to the north by 

Destrehan Street, to the east by the Burlington Northern Santa Fe Railroad (BNSF) Vicinity 

Property (DT-12), to the south by Plant 7S and the Thomas & Proetz Lumber Company Vicinity 

Property (DT-10), and to the west by Mallinckrodt Plant 7 West (Plant 7W). Plant 7S is 

bounded to the north by Plant 7N, to the east by DT-12, to the south by Angelrodt Street, and to 

the west by DT-10. 

The investigation activities conducted at Plant 7N and Plant 7S, and the radiological results 

obtained during these activities, are described in this PDIR. Samples were also collected for 

analysis of chemical COCs during the pre-design investigation at Plant 7N and Plant 7S. 

Achievement of remedial goals for the SLDS COCs will be confirmed as part of the Final Status 

Survey for Plant 7N and Plant 7S, and the results will be included in the Post Remedial Action 

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

in the Remedial Investigation Report (BNI, 1994), the Remedial Investigation Report Addendum 
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0 	(SAIC, 1995), and the Characterization Report (BNI, 1990). The analytical results for selected 

soil samples that were collected as part of pre-design investigation sampling activities and/or 

remedial investigation sampling activities at two adjacent vicinity properties (DT-10 and DT-

12), and analytical results from two adjacent Mallinckrodt Plants (Plant 7W and Plant 6 East 

Half [Plant 6EH]), are also briefly described in this PDIR. These samples are important to the 

overall evaluation of the nature and extent of radiological contamination identified on Plant 7N 

and Plant 7S because they were used to interpret and estimate the extent of radiological 

contamination. 

• 

• 
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2.0 Pre-Design Investigation Activities and Methods 

Activities performed as part of the pre-design investigation consisted of a historical information 

review, drilling (including hand augering and test pits) and sampling, potential preferential 

pathway sampling, walkover surveys, and a geophysical survey. Pre-design investigation 

activities were conducted at Plants 7N and 7S in accordance with the Work Description (IT, 

2001a), as amended by Field Work Variances 94, 97, 113, and 115. In addition, the pre-design 

investigation activities were performed in accordance with the Sampling and Analysis Guide for 

the St. Louis Sites, St. Louis, Missouri (SAG) (USACE, 2000), and the 1999 and 2002 FSSPs 

(USACE, 1999, 2002). Each of the above-mentioned activities and their associated method(s) of 

implementation are summarized in the following subsections. A brief discussion of 

investigation-derived waste is also presented. 

Five hundred fifty four soil samples were collected from 157 sample locations (see Figure 2-1) 

as part of the pre-design investigation. The 157 sample locations at Plants 7N and 7S include 62 

potential Class 2 sample locations, 69 pre-design investigation sample locations, and 26 potential 

preferential pathway sample locations. The term "sample location" is defined as a potential 

preferential pathway sample location, a soil boring location (via hand auger or drill rig), a test pit 

location, or a surface sample location from which soil samples were obtained. The specific 
	 • 

sampling method used at each of the sample locations is specified on the soil boring or 

trench/test pit logs in Appendix A. 

Soil samples were submitted to the St. Louis FUSRAP Laboratory and analyzed by gamma 

spectroscopy for Ac-227, americium (Am)-241, cesium (Cs)-137, potassium (K)-40, Pa-231, Ra-

226, Ra-228, Th-228, Th-230, Th-232, U-235, and U-238. Subsequently, alpha spectroscopy 

analysis was performed on potential Class 2 soil samples and a select number of pre-design 

investigation soil samples. After completing the analyses, the results were used as the input for 

interpretation of the pre-design investigation results. The radiological soil sample results for 

each sample were imported into a working database to calculate the sum-of-ratios no  (SORnet) 

value for each sample. Note that the mean background values were subtracted from the gross 

radionuclide results prior to calculating the SORnet  value. The equations used to calculate the 

SORno  values for samples from 0 to 0.5 feet below ground surface (bgs) and samples from 

greater than 0.5 bgs 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 	 15 pCi/g 	 50 pCi/g 

Where pCi/g = picocuries per gram 

The calculated SORnet  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 

greater than or equal to 1 was assumed to be contaminated. If contamination was identified, the 

available data and information were evaluated further to estimate the areal extent of radiological 

contamination. The term "contamination", as defined in Section 1.0 and used herein, differs 

from the remedial goals usage in that the remedial goals are based on the average areal 

concentration of SLDS COCs that are above the site background distribution for a 100 square • 	meter area. This evaluation 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, for the purpose of volume estimation, that the depth of the 

contamination at that location extended to the top of the next sampled interval that did not 

contain radiological COCs. Based on the foregoing evaluation, potential remediation areas 

and/or contamination contours were identified to aid in estimating the soil volume to be removed 

to achieve the remedial goals identified in the ROD. 

2.1 Historical Information Review 

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

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

physical changes occurred at Plant 7N, Plant 7S, and surrounding properties. These land 

development activities/changes included the placement of fill material, earth movement activities • 	that may have altered the topography, and the addition, removal, or modification of man-made 
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structural elements. Historical drainage/erosional features were also identified. Land 

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

Mallinckrodt operational activities and their associated time frames to identify features that may 

harbor radiological contamination and/or exceed the ROD remediation goals. 

• 
Consideration was given to the identification of the changes to the topographic surface at Plant 

7N and Plant 7S before, during, and following MED/AEC operations in order to identify buried 

or topographically elevated soil horizons as well as pits/trenches that may contain SLDS COCs. 

In general, the topographic surface and subsurface consists mostly of fill material overlying 

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

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

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

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

during and after Mallinckrodt's MED/AEC operational activities. 

Radiological and geological data from the remedial investigation and the pre-design 

invcstigation at Plant 7N and Plant 7S as well as the pre-design and remediation activities at 

nearby vicinity properties were also utilized to develop insight as to the nature and extent of the 

soil units at Plants 7N and 7S. The potential for these soil units to contain radiological 

contamination was then determined. Historical information sources and documents included the 

following: 

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

• Historical analytical results from previous pre-design investigation sampling at 
Mallinckrodt Plant 7W (IT, 2001b) and DT-10 (IT, 2000b), and investigational activities 
(screening sampling, preferential pathway sampling, etc.) conducted during remedial 
activities at Plant 6EH. 

• Sanborn Maps® (The Sanborn Map Company, 1909, 1950, 1989, 1990, 1992, 1993, 
1994, 1995). 

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

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

• Historic Plant 7N building construction details (Wigton-Abbot Corporation, 1950a, 
1950b). 

• A collection of DOE photographs provided by the USACE, FUSRAP Office (DOE, 
2003). • 
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• 	2.2 Walkover Survey 

A walkover survey performed in accordance with the methodology requirements described in the 

1999 and 2002 FSSPs (USACE, 1999, 2002) was conducted to identify areas of elevated 

radiological activity within the uppermost layer of soil at Plant 7N and Plant 7S. The walkover 

survey was conducted in unobstructed and accessible areas utilizing a Ludlum Model 2221 

together with a Ludlum Model 44-10 (2x2 sodium iodide detector) and a global positioning 

system in areas where satellite coverage was adequate. The walkover survey results for Plants 

7N and 7S are provided in Figure 2-2. Discrete soil samples were not collected during the 

walkover survey due to the presence of cover materials, such as asphalt or concrete. 

2.3 Geophysical Survey 

In 2001 a geophysical survey was conducted in Plant 7S by Professional Environmental 

Engineers, Inc. (PE) to determine the presence and locations of potential subsurface burial pits 

and/or trenches, suspected of containing URO from Mallinckrodt's C-T operations. A grid 

pattern was established for two accessible areas in Plant 7S and geophysical methods were 

applied in an effort to identify these burial pits/trenches. The main grid was approximately 140 

feet by 15 feet and covered portions of four suspected trenches; the south grid, which was 

approximately 40 feet by 12 feet, included a portion of one suspected trench. Survey lines in 

each grid were at 3-foot intervals. 

A Geometries® Model G-858 portable cesium magnetometer (G-858) and a Geometries® Model 

SIR2 ground penetrating radar (GPR) unit (SIR2) were used to collect subsurface data at Plant 

7S. The G-858 measured total magnetic fields at a rate of 10 readings per second to identify 

metallic objects. The 5IR2 recorded images of reflected subsurface radar signals at a rate of 5 

nanoseconds to identify objects and abrupt changes in the subsurface such as trenches. Each 

meter collected data continuously along walked survey lines. Complete details of this 

geophysical survey are included in Appendix B. 

2.4 Soil Borings 

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

Equipment 75 drill rig equipped with decontaminated 4.25-inch or 3.25-inch inside diameter 

hollow stem augers (refer to the boring logs for specific drilling equipment). Soil samples were 

collected using a pre-cleaned or decontaminated 2-foot-long by 3-inch outside diameter (OD) 

steel split-spoon sampling device. The split spoon was driven in advance of the hollow stem 

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

previous sample interval and the procedure repeated until boring completion. 

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

structures, etc.), soil borings were completed using a 0.5-foot-long by 4-inch OD steel hand 

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

of 6 to 10 feet bgs. 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 carefully 

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

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

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

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

Ludlum Model 44-10 (2x2 sodium iodide detector). The soil cores were also screened for 

volatile organic compounds (VOCs), for health and safety purposes, using a photoionization or 

flame ionization detector. The field geologist identified and lithologically described the soils 

using ASTM International (formerly American Society for Testing and Materials) Method 

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

Procedure" (ASTM, 1993). The field geologist also determined if 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 lithological and recovery information and the screening results were 

recorded on the soil boring log at the time of boring advancement. If applicable during logging, 

particular attention was paid to identifying the existence of remnant surface soil horizons, 

erosional zones, or other historical indicators (e.g., debris zones). The boring logs for drilling 

and/or hand augering at Plant 7N and Plant 7S are included in Appendix A. The equipment used 

to collect a soil sample for analytical analysis 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 one-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 

double-bagged plastic bags with sealable openings. The samples were then transported to the 

on-site storage trailer under chain-of-custody in accordance with SAG procedures. • 
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Upon completion, each boring was backfilled in accordance with the SAG (USACE, 2000) or as 

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

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

2.5 Potential Preferential Pathway Assessment 

Based on field observations and evaluation of radiological data collected at other Mallinckrodt 

plants, it has been determined that radiological COCs can migrate along preferential pathways 

within the subsurface. Preferential pathways previously identified at the SLDS have included 

utilities such as subsurface sewers, potable water lines, and fire suppression water lines. 

Additionally, potential preferential pathways can include building foundations, structural support 

pilings, buried stream channels, and permeable soil/fill horizons. Within Plant 7N, sewer and 

water lines were identified beneath and adjacent to the foundations of former buildings, in the 

current and former yard areas, and along Destrehan Street. These utilities were located within 

areas of radiological contamination as documented in the remedial investigation (BNI, 1994; 

SAIC, 1995). Soil borings and test pits were used to investigate and evaluate the migration 

potential for radiological COCs within identified potential preferential pathways at Plant 7N. 

The identified potential preferential pathways were evaluated using the test pit methods 

described in Section 2.6 and the soil boring methods described in Section 2.4. 

2.6 Test Pits 

Test pits were used in and around utilities and building foundations where access restrictions or 

local conditions limited the use of other prescribed sample collection methods (e.g., drilling, 

hand augering, etc.). Test pits allowed for the characterization of the subsurface by direct 

observation and collection of subsurface samples. An excavator with a narrow bucket was 

utilized to excavate the test pits. 

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

excavation. During stockpiling, the excavated soil was segregated, as needed, into distinctly 

different piles representing soil encountered within the first 6 feet bgs and soil encountered at 

more than 6 feet bgs. Additional soil segregation was also provided if radiological field-

screening-instrument count rates exceeded the lesser of 2,400 net counts per minute (cpm) above 

the background radiological count rate for the area, or a gross radiological count rate in excess of 

1.5 times the background radiological count rate. Field screening of the excavated soil occurred 

as the excavated soil was stockpiled next to the test pit. 

• 
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During test pit operations, the field geologist recorded lithological descriptions of the 

encountered material, the location of structural features, and the VOC screening results on a soil 

boring and/or a test pit log as described in Section 2.4. The health physics technician scanned 

the excavation sidewalls, floor, and structural features for radiological activity and recorded this 

information on a Radiological Survey Form. Samples were acquired for geological examination 

and/or radiological evaluation by using hand-held sampling equipment to collect a 6-inch 

vertical soil sample from one of the excavation sidewalls, a potential preferential pathway 

feature, the location of an elevated radiological count rate, or from the contact between the 

potential preferential pathway feature and the surrounding soil. 

Samples collected from the test pits were placed in one-quart containers with tight-fitting lids. 

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

to the St. Louis FUSRAP Laboratory under chain-of-custody in accordance with SAG 

procedures (USACE, 2000). Samples collected from the test pits that wcre archived were placed 

in double-bagged plastic bags with sealable openings. The archived samples were transported to 

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

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

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

the test pit of origin in 10-inch lifts and compacted with the excavator bucket. Soil from the 

lower portion of the test pit was returned to the test pit first and compacted using the excavator 

bucket. In addition, material removed from the test pit that had a dimension greater than one-

fourth the test pit width was not returned as backfill material. If placement and compaction of 

the backfilled excavated soil resulted in a surface below surrounding grade or final surface 

conditions, 1-inch minus gravel was added to the backfilled test pit to bring the surface up to 

grade. Test pit elevation and horizontal control surveys were performed for each test pit. 

2.7 Investigation-Derived Waste 

Investigation-derived waste generated during the pre-design investigation activities included 

personal protective equipment, soil cores or cuttings, disposable sampling equipment, 

decontamination fluids, and plastic sheeting. As specified in the SAG (USACE, 2000), waste 

generated during field activities was drummed at the site for future disposal by the USACE. 

Waste characterization sampling and analysis (including characterization of investigation-

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

part of remedial design, and in accordance with the SAG and the Materials Handling and 

Transportation Plan, FUSRAP St. Louis Downtown Site, St. Louis, Missouri (IT, 1999). 
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• 	3.0 Plant 7N and Plant 7S Investigation Results 

Pre-design investigation results include the soil analytical results (including historical and pre-

design investigation sampling results), radiological walkover survey results, the potential 

preferential pathway assessment results, geophysical survey results, and the geology, 

hydrogeology, and hydrology information from Plant 7N and Plant 7S. Analytical results for 

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

Radiological concentration data for Plant 7N and Plant 7S sample locations are presented in 

Table 3-2. 

3.1 Historical Sampling Results 

BNI 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 analytical soil sample 

results that were collected during this investigation was that, "Characterization results for soil 

samples collected at SLDS indicate that contamination is widespread across the property. 

Radioactive material is present in areas near or beneath buildings that were associated with 

MED/AEC operations. The radioactive contaminants at SLDS are uranium-238, radium-226, 

thorium-232, and thorium-230. Depths of contamination range from the surface to 7 m (23 feet) 

at SLDS proper..." (BNI, 1994). During the remedial investigation activities, 147 soil samples 

from 40 sample locations were collected from Plant 7N, and 56 soil samples from 29 sample 

locations were collected from Plant 7S (BNI, 1990, 1994). The radiological results from the soil 

samples collected during the remedial investigation indicated that 32 soil samples from Plant 7N 

and 23 soil samples from Plant 7S contained radiological COCs that exceeded the remediation 

criteria specified in the ROD (USACE, 1998). These results are summarized in Table 3-3. The 

remedial investigation sample locations for Plant 7N and Plant 7S are indicated on Figure 3-1 

with sample locations that exceeded ROD remediation criteria indicated with an underline. It 

should be noted that during the remedial investigation, radiological contamination was defined 

as uranium in excess of 50 pCi/g and radium and thorium above guidelines outlined in DOE 

Order 5400.5 (DOE, 1990). 

3.2 Walkover Survey Results 

The walkover survey for Plant 7N and Plant 7S was initially conducted in unobstructed and 

accessible areas. As indicated on Figure 2-2, several areas of Plant 7N and Plant 7S indicated 

the presence of elevated radiological activity. These areas, indicated primarily by red and black 
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Building 710, the southern "yard area" of former Buildings 710, 711, and 712, the curb area 

along Destrehan Street and the "yard area" north and east of former Building 705 and 706, the 

northwest corner of the Plant 7S trailer drop-lot, along the fence line, the southeast corner of the 

Plant 7S trailer drop-lot, along the fence line; and an area to the east of the Material Handling 

Building. Several areas (illustrated on Figure 2-2 as white space) in Plant 7N and Plant 7S could 

not be walked during the initial survey due to building structures and obstructions (e.g., project 

trailers in the northeast corner of Plant 7N, drop trailers in Plant 7S, Water Treatment Plant, 

etc.). 

3.3 Pre-Design Investigation Analytical Results 

Fifty-seven soil samples from 45 sample locations (30 in Plant 7N and 15 in Plant 7S) of the 157 

pre-design investigation sample locations exhibited radiological contamination. The pre-design 

investigation sample locations are depicted on Figure 2-1. The highest SOR values were 

identified in samples collected from 1.1 to 1.6 feet bgs at sample location SLD06838 (SOR of 

370) and from 3.5 to 4.0 feet bgs at sample location 5LD06839 (SOR of 120). The primary 

contributor to radioactivity affecting the SOR in the sample collected at sample location 

5LD06838 was Th-230 (5,600 pCi/g). Other radiological COCs that were present above their 

respective background levels in this sample were Ra-226, U-235, and U-238. In addition, Ac-

227 and Pa-231 were also present within this sample. The primary contributor to radioactivity 

affecting the SOR in the sample collected at sample location 5LD06839 was Th-230 (1,800 

pCi/g). Other radiological COCs that were present above their respective background levels in 

this sample were Ra-226 and U-238. In addition, Ac-227 and Pa-231 were also present within 

this sample. The deepest radiological contamination identified during the pre-design 

investigation sampling activities was at sample location SLD76430 at a depth of 11.0 to 11.5 feet 

bgs (412.4 feet mean sea level [msl]). The deepest radiological contamination at Plant 7S was 

identified at sample location SLD07441 at a depth of 5.5 to 6.0 feet bgs (416.1 feet nisi). The 

laboratory analytical results from the 57 soil samples exhibiting radiological contamination are 

summarized in Table 3-1. The radiological data for all soil samples collected from the 157 

sample locations are presented in Table 3-2. 

3.4 Potential Preferential Pathway Assessment Results 

Potential preferential pathways were identified at seven locations during the pre-design 

investigation of Plant 7N and Plant 7S. These locations were within Plant 7N and included test 

pits 1, 2, 3, 4 (replaced with soil boring 5LD76403), 5, 6 (replaced with soil borings SLD76411, 

SLD76420, and 5LD76430), and 7. Among the seven locations, 14 different potential 
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preferential pathways (PP-1 through PP-14) were identified. These included the junction of a 

deep (10 to 12 feet bgs) historic sewer line extending from Plant 6EH beneath Destrehan Street 

and into Plant 7N; the historic and current yard area sewer lines located to the east of 

Mallincicrodt's Hazardous Material Handling Building; the historic Building 705/706 sewer and 

water lines; and the building foundation of 705/706 (see Figure 3-2). 

Twenty-six potential preferential pathway soil samples were collected and submitted for 

radiological analysis. The results from these analyses were used to determine if radiological 

COCs were present and/or migrating through the identified potential preferential pathways. The 

location of these 26 potential preferential pathway samples are illustrated on Figure 3-2, and a 

description of each of the 14 potential preferential pathways is presented in Table 3-4. Four of 

the potential preferential pathway soil samples indicated the presence of radiological 

contamination. These four samples were collected from the following sample locations: test pits 

1, 2, and 3, and soil boring SLD76430. As listed in Table 3-4, the four samples indicating 

radiological contamination were SLD77195 (SOR of 2.8), SLD77199 (SOR of 7.5), SLD77191 

(SOR of 1.1), and SLD76437 (SOR of 2.8). 

Potential preferential pathway samples SLD77191, SLD77195, and SLD77199 were collected 

from depths ranging from 4.5 to 5.5 feet bgs and were from below the 12-inch-diameter sewer 

line (PP-1; see Table 3-4) located north of the Building 705/706 pad. The primary contributors 

of the radioactivity affecting the SOR were Th-230 in samples SLD77195 and SLD77199, and 

U-238 and Th-230 in sample SLD77191. Potential preferential pathway sample SLD76437 was 

collected from a depth of 11 to 11.5 feet bgs in soil boring SLD76430. This boring was drilled 

approximately 8 feet south of a manhole connected to a deep (10 to 12 feet bgs) 30-inch-

diameter main sewer line (PP-14; see Table 3-4) located in the northwest corner of Plant 7N, 

near Destrehan Street. Potential preferential pathway PP-14 is associated with the southern 

remnant of the sewer line that was encountered during remedial activities at survey unit (SU)-7 

in Plant 6EH that extended south across Destrehan Street into Plant 7N. Preferential pathway 

sample SLD76437 was collected at the approximate elevation of this deeper sewer line. The 

primary contributor of radioactivity affecting the SOR was Th-230. 

3.5 Geophysical Survey Results 

Several magnetic variations were recorded in the main grid and in the south grid during the 

geophysical survey conducted at Plant 7N and Plant 7S to identify and locate potential C-T URO 

burial pits or trenches. One significant magnetic decrease that was noted along the northern 

boundary of the main grid corresponds to a chain-link fence, and one significant magnetic • 
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increase that was recorded in the center of the main grid corresponds with the northern most 

suspected trench location. Three elevated readings were recorded in the south grid. One reading 

corresponds with the southernmost suspected trench, and two additional readings were recorded 

at locations south of the suspected trench. The elevated magnetic field readings are thought to 

be indicative of subsurface metal objects; however, it could not be determined if the anomalies 

were representative of the suspected burial trench locations or some other feature (e.g., scrap 

metal, buried debris, utility locations, etc.). The complete results of this geophysical survey are 

included in Appendix B. 

The GPR data were collected over the previously established locational grids in the Plant 7N and 

Plant 7S area. Survey lines 1 through 8 were aligned to pass over four suspected burial trench 

locations and survey lines 9 through 14 were aligned to pass over one suspected burial trench 

location. Results obtained from the GPR survey were not sufficiently conclusive to confirm the 

suspected trench locations. The GPR reflections obtained were thought to be due to the large 

quantity of artificial fill present in the area. The radar reflections were indicative of numerous 

small objects, such as those that would be produced by buried concrete or brick. The reflections 

were indicative of targets present at an approximate depth of 3 to 5 feet bgs. The complete 

results of the geophysical survey were documented by PE and are included in Appendix B (PE, 

2001). 
	 • 

3.6 Geology, Hydrogeology, and Hydrology 

The majority of the current topographic ground surface at Plant 7N and Plant 7S is covered with 

concrete, asphalt, gravel, or some combination of these cover materials. Concrete surfaces vary 

in thickness from 6 inches to 12 inches, and gravel and asphalt surface vary in thickness from 2 

inches to 6 inches. The ground surface cover materials for Plant 7N and Plant 7S are depicted on 

Figure 3-3. 

In general, the subsurface geological setting at the SLDS is characterized from the surface, 

where no cover material is present, to bedrock by fill material overlaying alluvial sediments 

(USACE, 1998). The fill material is typically discernable as multiple horizons with an average 

thickness of 13 to 14 feet. The fill material consists mainly of urban fill components such as 

concrete, brick, glass, coal cinders, slag, and/or other miscellaneous material. Typically, silty 

sand and silty clay soil components are commingled with this urban fill material. The urban fill 

material was placed in the area in the late 1800s and early 1900s according to the Appraisal 

Report for the Thomas & Proetz Lumber Company (Appraisal Report) (Roy Wenzlick & Co., 

1959). • 
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The alluvial deposits underlying the fill across the SLDS consist of stratified clays, silts, sands, 

and gravels, and range in thickness from 5 to 30 feet, overlaying the limestone bedrock (USACE, 

1998). For purposes of the pre-design investigation for Plant 7N and Plant 7S, the uppermost 

surface of the alluvial deposits underlying the fill material is referred to as the "natural, in-situ 

soil horizon" (as described in Section 2.1). Eighteen pre-design investigation soil borings 

penetrated the uppermost surface of the natural, in-situ soil horizon on Plant 7N. During the 

remedial investigation, 28 soil borings penetrated the uppermost surface of the natural, in-situ 

soil horizon on Plant 7N and Plant 7S. The borings that encountered the natural, in-situ soil 

horizon indicated that the soil unit is an olive grey, medium stiff, medium plasticity, silty clay 

that appears to be contiguous throughout Plant 7N and Plant 7S. The depth to the top of this soil 

unit from the ground surface varies from approximately 17 feet bgs on the western edge of Plant 

7N to approximately 11 feet bgs on the eastern edge, and from approximately 12 feet bgs on the 

western edge of Plant 7S to approximately 9 feet bgs on the eastern edge. 

Ground water at the SLDS has been identified within three hydrostratigraphic units (HUs): 

I IU-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. In the St. Louis area, ground water within the HU-A is generally 

of poor quality and does not meet drinking water standards without treatment (USACE, 1998). 

During the pre-design investigation for Plant 7N and Plant 7S, only the HU-A was encountered. 

Ground water was observed between 7 and 15 feet bgs during the drilling of the soil borings on 

Plant 7N. 

According to data that were compiled and reported by the USGS, four Mississippi River flood 

events occurred during the years that MED/AEC operations occurred at Mallinckrodt. These 

flood events had peak flow elevations that were at or above 419 feet msl (USGS, 2004) and 

would have resulted in floodwaters inundating unprotected areas that were at or below the 

respective flood elevations. The first flood event occurred in 1943 and had a peak river 

elevation of 419 feet msl on May 24, 1943 (USGS, 2004). The second flood event occurred in 

1944 and had a peak river elevation of 419 feet msl on April 30, 1944 (USGS, 2004). These first 

two flood events occurred during the period that Mallinckrodt was refining uranium ore 

concentrates at Plant 2 (located to the west of Hall Street) and prior to the construction of Plant 

7N and Plant 6. A 1933 topographic map with a 5-foot contour interval indicates that the 

topographic elevation of the future Plant 7N area was approximately 420 feet msl (+/- 5 feet) 

with the topographic relief gently sloping toward the east-northeast, toward the Mississippi 
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River. An aerial photograph from August 11, 1941 depicts the future Plant 7N area as 

undeveloped and apparently covered with grasses. The area appears to be at or near the same 

elevation as the northern portion of the Thomas & Proetz Lumber Company, the eastern portion 

of which is the future Plant 7S. 

The third flood event occurred in 1947 and had a peak river elevation of 420 feet msl on July 1, 

1947 (USGS, 2004). This flood event occurred before Plant 7N was built but after Plant 6 was 

built. The fourth flood event occurred in 1951 and had a peak river elevation of 420 feet msl on 

July 21, 1951 (USGS, 2004). This flood event occurred after the construction of Plant 7N had 

been completed. 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 extents of the 

Mississippi River flood events that occurred during the respective years. As noted from the 1947 

and 1951 aerial photographs, the floodwater extents from both flooding events appear to be 

similar. In both the 1947 and the 1951 aerial photographs, floodwaters are observed along 

streets, railroad lines, and unprotected areas as far west as midway to Second Avenue, just west 

of Hall Street and the Terminal Railroad. Flooding around Plant 7N is observed in both aerial 

photographs along the BNSF Railroad to the east, Destrehan Street to the north, and Hall Street 

and the Terminal Railroad to the west. In the 1951 aerial photograph, flooding is observed along 

the east-west rail spur located in the southern portion of Plant 7N, between Plant 7N and the 

Thomas & Proetz Lumber Company, but flooding is not observed in this area in thc 1947 acrial 

photograph. Other than the southern rail spur area, Plant 7N appears to be above the elevation of 

the floodwaters in both aerial photographs. The southeast corner of Plant 7S, at the time owned 

by the Thomas & Proetz Lumber Company, appears to be covered with floodwaters in the 1947 

and 1951 aerial photographs. 

• 
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• 4.0 Evaluation of Pre-Design Investigation Results 

In the following sections, the analytical results for areas of radiological contamination identified 

during the Plants 7N and 7S pre-design investigation are evaluated in conjunction with the 

relevant geological and historical data. The horizontal and vertical extent of contamination is 

discussed and the presence of potential preferential pathways (if any) is noted. The results of the 

data quality assessment are also presented in this section. 

4.1 Radiological Contamination Areas 

Based on the results from the pre-design investigation, walkover survey, and remedial 

investigation, several radiologically contaminated areas were identified in Plant 7N and Plant 7S. 

In order to make it easier to present and discuss the data collected during the pre-design 

investigation activities at Plant 7N and Plant 7S, the areas with radiological contamination have 

been grouped into four areas (Area I through Area IV). The boundaries for each area were 

determined based on natural breaks in the estimated extent of radiological contamination 

contours and the location within the plant boundary. The location of these four areas and their 

associated depth of contamination contours are identified on Figure 4-1. 

• 
4.1.1 Areal 

Area I is located along the northern portions of Plant 7N, near Destrehan Street, and is currently 

covered by gravel, asphalt, and concrete (Figure 3-3). This area may have been topographically 

elevated 1 to 2 feet above Destrehan Street during the construction activities for the Destrehan 

Street Plant (Plant 6 and Plant 7). An aerial photograph from July 22, 1947 (USACE, 2001) 

depicts dump trucks placing dark tonal material on Plant 7N, and a 1949 aerial photograph 

depicts several locations throughout Plant 7N with stockpiles of dark tonal material. The current 

topographic surface elevation near former Building 708 is 424 feet msl (5LD07315) and near 

former Building 705 and 706 is 423 feet msl (SLD06820). These surface elevations are 

approximately 1 to 2 feet higher than the portion of Destrehan Street that is adjacent to the 

northern edge of Plant 7N. The elevation along this portion of Destrehan Street is approximately 

422 feet msl, based on survey control points located in Destrehan Street (Shaw survey points 205 

and 209). 

• 
The western boundary of radiological contamination in Area I, based on current radiological 

sample data, is near the plant boundary between Plant 7N and Plant 7W. This western boundary 

may change based on the results of the Building 700 pad pre-design investigation. The eastern 

boundary of radiological contamination is to the east of former Building 705 (see Figure 4-2). 

Plant 7N/7S PDI Revision 0.doc 
	

Pre-Design Investigation Data Summary Report 

Plants 7 North and 7 South 

FUSRAP St. Louis Downtown Site 

4-1 



Revision 0 
9/23/2004 

Radiological contamination extends southward from the south side of Destrehan Street to the 

foundations of former Buildings 705, 706, and 708. The extent of radiological contamination 

within Destrehan Street is unknown at this time. However, since radiological contamination was 

identified and remediated at Mallinckrodt Plant 6EH (north side of Destrehan Street), it is 

possible that the soils beneath Destrehan Street could exceed the ROD remediation criteria. 

As discussed in Section 4.2, the radiological contamination identified in Area I is primarily 

associated with the deep sewer line beneath the Destrehan Street curb and the shallow sewer line 

just north of the concrete foundation of former Buildings 705 and 706. These sewer lines appear 

to be potential preferential pathways for the migration of radiological COCs, possibly as a result 

of leakage along and/or through these utilities. Radiological contamination associated with the 

sewer lines is anticipated to be approximately 4.5 to 6 feet bgs along the shallow sewer line and 

11 to 12 feet bgs along the deeper sewer line (refer to Section 4.2 for details). A shallow layer of 

radiological contamination was identified as extending from the surface to 2 feet bgs in the open 

areas to the north of Buildings 705, 706, and 708. The soil sample results indicated that 

radiological contamination was present at the following sampling locations within Area I (see 

Figure 4-2): SLD06814, SLD06815, SLD06816, SLD06817, SLD06818, SLD06820, 

SLD07315, SLD07317, SLD07319, and potential preferential pathway sample locations 

SLD76420, SLD76430, SLD77191, SLD77195, and SLD77199. The radionuclides that are 

contributing to the radioactivity in this area are 11-23R and Th-230. The soil boring logs for 

these sample locations indicated that the radiological contamination is within a porous silty sand 

fill layer, with some gravel. This silty sand layer extends from the ground surface to 

approximately 2 feet bgs. This porous fill layer appears to overlay a less porous fill layer of silty 

clay. 

4.1.2 Area!! 

Three main locations of radiological contamination have been identified in Area II (Figure 4-3). 

One is a shallow layer (0 to 2 feet bgs) of radiological contamination that was identified in the 

northeast corner of Plant 7N (the east-northeast "yard area" of former Building 703). The 

second location is characterized by radiological contamination at depths up to 15 feet bgs (412 

feet ms1) located in the southeast corner of former Building 705 and 706 and extending eastward 

toward DT-12. The third location is a layer of contamination (0 to 6 feet bgs, or 417 feet nisi) 

that overlays the deeper layer of contamination. The radionuclides that are contributing to the 

radioactivity in these areas are U-238 and Th-230. 

• 
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The shallow layer of radiological contamination located in the northeast portion of Plant 7N 

appears to be within a silty sand fill layer that ranges in depth from 0.5 feet bgs (SLD07329) to 

2.5 feet bgs (SLD07435). Underlying this silty sand fill layer is a silty clay fill layer. The 

current topographic surface in this area slopes toward DT-12 with a change in elevation of 

approximately 1 to 3 feet (SLD07329 at 424 feet msl and SLD06822 at 421 feet insp. The 

radionuclides that are contributing to the radioactivity that has been identified in this area are U-

238 and Th-230. 

The deeper layer of radiological contamination located beneath former Buildings 705 and 706 

was initially identified during the remedial investigation. Sampling results from three remedial 

investigation soil borings, B16R035, B16C048, and B16C049, indicated that radiological COCs 

above the ROD remediation criteria extended to depths of 15 feet bgs (410 feet nisi), 13 feet bgs 

(412 feet msl), and 10 feet bgs (415 feet msl), respectively. Building construction drawings 

depict the Building 705 foundation as constructed on 20-foot-center support piles with concrete 

caps (Wigton-Abbot Corp., 1950a). An additional construction drawing depicts four sumps 

within the Building 705 process area (Wigton-Abbot Corp. 1950b). These construction features 

are depicted on Figure 4-3. Based on the location of the support piles, the surrounding sumps, 

and the soil borings with radiological COCs, it appears that the area of radiological 

contamination correlates with the location of the sump and/or floor drains located in the 

southwest corner of the former Building 705. 

Radiological COCs appear to have migrated eastward of former Buildings 705 and 706 at a 

depth corresponding to the deeper layer of radiological contamination, as evidenced by the 

presence of radiological contamination at pre-design investigation sample locations SLD06833 

and SLD06836 and remedial investigation sample location B16WO7D. Radiological 

contamination was identified at 9 feet bgs (or 413 feet imp in sample SLD27787 collected from 

sample location SLD06836, at 7 feet bgs (or 416 feet nisi) in sample SLD27771 collected from 

sample location SLD06833, and at 8 to 10 feet bgs (or 414 to 412 feet ms1) from a composite 

sample collected from sample location B16WO7D. 

Based on the available information, the depth of radiological contamination appears to decrease 

to the east/northeast as evidenced by the radiological results from remedial investigation sample 

location B16C056 (A/B). At this sample location, radiological contamination was determined to 

extend to 6 feet bgs (417 feet bgs). The contamination at this depth correlates with the layer of 

radiological contamination identified at pre-design investigation sample locations SLD06842, 

SLD07357, and SLD07379, and remedial investigation sample locations E3056N1278 and • 
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• B16C055. The radiological results from 6 to 8 feet bgs at sample location B16C056 (A/B) 

indicate that radiological COCs are present at concentration levels that are above the SLDS 

background concentration levels but less than the ROD remediation criteria concentrations. 

4.1.3 Area!!! 

Area III includes six locations of radiological contamination that were identified in Plant 7S and 

are illustrated on Figure 4-4. In general, the locations with radiological contamination are within 

a porous gravel and silty sand fill layer that extends from the surface to the top of a less porous 

silty clay fill layer. This silty clay layer ranges from 3 to 4 feet bgs in the western portion of 

Plant 7S and 5 to 6 feet bgs in the eastern portion. More specifically, the vertical extent of 

radiological contamination at the location along the western boundary of Plant 7S (contiguous 

with DT-10) and at the location to the south near Angelrodt Street was determined to be 1 foot 

bgs. The vertical extent of radiological contamination at the locations in the central and 

southeastern portions of Plant 7S was determined to be 4 feet bgs, and the vertical extent of 

radiological contamination in the eastern portion of Plant 7S beneath the current Material 

Handling Building was determined to be 6 feet bgs. The radionuclides that are contributing to 

the radioactivity that has been identified in this area are U-238, Th-230, and Ra-226. 

Additionally, C-T URO burial trenches were reportedly dug near the northeast portion of Area 

III between the current Material Handling Building and the trailer drop lot (Mallinckrodt, 1999). 

The reported locations for these trenches are depicted on Figure 4-4. However, the results of the 

geophysical survey that was conducted in an effort to locate these trench locations was 

inconclusive and could not confirm or refute the presence of the C-T URO trenches on Plant 7S. 

The complete geophysical survey report is included in Appendix B. 

4.1.4 Area IV 

Area IV encompasses the southwest corner of Plant 7N and the northwest and north central 

portions of Plant 7S (Figure 4-5). The land surface of Area IV is covered by gravel to the south 

of the Mallinckrodt Hazardous Material Handling Building in Plant 7N and the trailer drop-lot in 

Plant 7S. The land surface to the east of the Mallinckrodt Hazardous Material Handling 

Building is covered with asphalt and concrete (Figure 3-3). The areal extent of radiological 

contamination in Area IV was determined to be beneath and to the south of former Buildings 

710, 711, and 712, and the yard areas of these former buildings. Radiological contamination was 

also determined to be in the northwest and north-central portions of the current trailer drop-lot in 

Plant 7S. The radiological contamination depth contours in Area IV are shown on Figure 4-5. 

The maximum depths of radiological contamination varied from 10 feet bgs to the south of the 
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Mallinckrodt Hazardous Material Handling Building to 6 feet bgs in and around the former 

Building 710, and to 2 to 3 feet bgs in the northwest and north-central portions of the trailer 

drop-lot in Plant 7S. 

Buildings 710, 711, and 712 were decontaminated and demolished circa 1961 during the 

decommissioning of the Destrehan Street Plants (AEC, 1964). During the decontamination 

operations, 4 feet of soil from beneath the building and to 5 feet out from the building foundation 

of Building 712 was reported to have been excavated and backfilled with clean borrow. 

However, a retaining wall located on the west side of Building 712 and the soil 5 feet out from 

the retaining wall were to remain in place. Buildings 710 and 711 were decontaminated and 

demolished flush with the surrounding yard pavement. No excavation below the yard pavement 

was to be performed. (AEC, 1960) Additionally, the railroad tracks, ballast, and 4 feet of soil 

from the area used for the railcar washout area, were reported to have been excavated and 

backfilled with clean borrow (IT, 2001a). 

During the remedial investigation activities, Area IV surface and subsurface soils were evaluated 

for the presence of radiological COCs. The radiological results from this investigation indicated 

that several soil sample locations in and around former Buildings 710, 711, and 712 and the 

northwest and north central portions of the current trailer drop-lot had radiological COCs that 

exceeded cleanup guidelines that were in place at the time of the remedial investigation. The 

walkover survey of Area IV, preformed prior to pre-design investigation activities, indicated the 

presence of elevated radiological activity south of the Mallinckrodt Hazardous Material 

Handling Building (rail spur south of former Building 712), and within and around the footprint 

of former Building 710 (Figure 2-2). The pre-design investigation determined the horizontal and 

vertical extent of radiological contamination identified in these areas. 

The radiological contamination identified to the south of the Mallinckrodt Hazardous Material 

Handling Building extends from the surface to a maximum depth of 10 feet bgs as determined 

from remedial investigation sample locations B16C052 and pre-design investigation sample 

locations SLD06839 and SLD06840 that were drilled in the rail spur area. The primary 

contributor to radioactivity affecting the SOR at these sample locations is Th-230, with gross 

concentration values as high as 1,800 pCi/g in sample SLD27800 at sample location SLD06839. 

The extent of deep radiological contamination to the south appears to be delineated, vertically 

and horizontally, based on the radiological results from pre-design investigation sample locations 

5LD80540, and 5LD69591 (located on DT-10), and from remedial investigation sample location 

B16C054. The vertical and horizontal extent of radiological contamination to the north and east 
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• (beneath the Mallinckrodt Hazardous Material Handling Building) appears to be delineated 

based on the available radiological results from remedial investigation sample locations 

B16C137, B16C154, B16R130, and B16R037, and the deeper soil sample intervals from pre-

design investigation sample location SLD06838. 

The radiological contamination identified within and around the footprint of former Building 

710appears to extend from the surface to 6 feet bgs. This area of radiological contamination was 

initially identified during the walkover survey and further delineated during the pre-design 

investigation. Elevated radiological activity, as detected with a 2x2 NaI detector, was identified 

in and around the former Building 710 area. A pre-design investigation soil boring SLD06834, 

was drilled within the footprint of this former building. Within this soil boring, a 1-foot-thick 

concrete layer was encountered at 3 feet bgs. Soil samples collected from this soil boring 

indicated the presence of radiological contamination. Two of the samples collected from this 

sample location (SLD06834 and SLD27775) had concentrations of U-235 daughter products 

(Ac-227 and Pa-231) that were significantly above their expected equilibrium concentrations. 

Additional soil samples (SLD07367, E2756N1333, and E2754N1290) collected from within and 

around the footprint of former Building 710 also indicated the presence of radiological 

contamination. The radiological contamination identified in the northwest and north-central 

portion of the trailer drop-lot in Plant 7S appears to extend from the surface to 3 feet bgs. 

4.2 Potential Preferential Pathway Evaluation 

Fourteen potential preferential pathways were identified at Plant 7N during the pre-design 

investigation. These potential preferential pathways are listed and described in Table 3-4 and 

their locations are illustrated by their corresponding sample identification numbers on Figure 3-2. 

The evaluation of the sampling data indicates that two of the potential preferential pathways 

(PP-1 and PP-14) are radiologically contaminated. Based on the available data, the silty fine 

sand-like fill material located below the 12-inch diameter vitrified clay sewer line (PP-1) located 

on the north side of former Buildings 705 and 706 appears to be a potential pathway. Three of 

the four potential preferential pathway soil samples (SLD77191, SLD77195, and SLD77199) 

collected from the fill material located below the sewer line were radiologically contaminated. 

The radionuclides that were detected in these potential preferential pathway samples were Th-

230 and U-238. The fourth potential preferential pathway sample collected from along this 

sewer line, SLD77207, was not radiologically contaminated but did have concentrations of Ra-

226, Th-230, and U-238 that were above the SLDS background levels for these radionuclides. 

Based on the available information, the silty fine sand-like fill material located below the 12- 

inch-diameter vitrified clay sewer line appears to be a preferential pathway for the migration of 
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radiological COCs. The area of radiological contamination along this apparent preferential 

pathway is approximately 4.5 to 6 feet bgs and extends approximately 190 feet to the east of test 

pit 5. 

The second potential preferential pathway (PP-14) that showed radiological contamination was 

the contact between a silty fine sand-like fill material and a 30-inch-diameter vitrified clay sewer 

line located beneath the Destrehan Street curb area along the northern boundary of Plant 7N. 

This potential preferential pathway is approximately 11 to 12 feet bgs (410 to 409 feet ms1) and 

was initially identified as a potential preferential pathway following the remedial excavation of a 

north-south oriented, 10-inch-diameter vitrified clay sewer line from SU-7 in Mallinckrodt Plant 

6EH. Following the preferential pathway assessment of SU-7, it was determined that the fill 

material located beneath the 10-inch-diameter vitrified clay sewer line was radiologically 

contaminated. Potential preferential pathway samples collected from the fill material located 

below the 10-inch-diameter sewer line in SU-7 indicated that Th-230 (8,300 pCi/g in SLD75460) 

was the primary contributor to the radioactivity affecting the SOR at this sample location. This 

sewer was at an approximate elevation 410 feet msl and was located near the southeast corner of 

the current Building 101 in Plant 6EH. 

During Plant 6EH remedial activities, the sewer line was broken off from the portion of the line 

that extends south of Plant 6EH and was sealed at the southern edge of SU-7. The remaining 

portion of the 10-inch-diameter sewer line extends to the south, under Destrehan Street and 

connects to the 30-inch-diameter sewer line (PP-14) at the manhole located on the northwest 

corner of Plant 7N. During the remedial investigation activities, this manhole and the next 

manhole to the east (just north of former Buildings 705 and 706) were sampled and analyzed for 

radiological COCs. The results from the samples indicated that radiological COCs exceeding 

cleanup guidelines (in place at the time of the remedial investigation activities) were present 

(BNI, 1994). The manhole located at the northwest corner of Plant 7N contained 22 pCi/g of Ra-

226, 11 pCi/g of Th-232, 520 pCi/g of Th-230, and less than 32 pCi/g of U-238. The manhole 

north of former Buildings 705 and 706 contained 13 pCi/g of Ra-226, less than 3 pCi/g of Th-

232, 2,600 pCi/g Th-230, and less than 35 pCi/g U-238. 

Four soil borings were drilled to assess the fill material near the 30-inch-diameter sewer line to 

determine if radiological COCs were migrating along PP-14. Two soil borings were drilled 

around the manhole connecting the 10-inch-diameter sewer and the 30-inch-diameter sewer lines 

(SLD76411 and SLD76430) and two along the 30-inch-diameter sewer line to the east 

(SLD76403 and SLD76420) (see Figure 3-2). Potential preferential pathway samples were • 
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• collected from these boring locations at or near the elevation of the sewer line and submitted for 

radiological analysis (refer to Table 3-4). Potential preferential pathway sample SLD76437, 

collected from boring location SLD76430, indicated the presence of radiological contamination 

(SOR of 2.8). This sample exhibited concentrations of Ra-226 and U-238 that were above their 

respective SLDS background concentrations, with Th-230 (41 pCi/g) being the primary 

contributor to the radioactivity affecting the SOR in this sample. This sample location was 

approximately 8 feet south of the manhole. Potential preferential pathway sample SLD76418, 

collected from boring location SLD76411, did not indicate the presence of radiological 

contamination (SOR of 0.1). This sample location was approximately 8 to 10 feet west of the 

manhole in the northwest corner of Plant 7N. Potential preferential pathway sample SLD76427, 

collected from boring location SLD76420, did not indicate the presence of radiological 

contamination (SOR of 0.0). This sample location was approximately 45 feet east of the 

manhole in the northwest corner of Plant 7N and approximately 15 feet south of the 

30-inch-diameter sewer line. Potential preferential pathway sample SLD76409, collected from 

boring location SLD76403, did not indicate the presence of radiological contamination (SOR of 

0.4). However, this sample did contain concentrations of Ra-226, Th-230, and U-238 that were 

above their respective SLDS background concentrations, with Th-230 (6.9 pCi/g) being the 

primary contributor to the radioactivity affecting the SOR in this sample. This sample location 

was near the northeast corner of Plant 7N, near the location where the 30-inch-diameter sewer 

leaves the Plant 7N property and proceeds to the east-northeast (refer to Figure 3-2). 

Based on the available information, radiological COCs are present within the silty sand-like fill 

material that is in contact with the deep 30-inch-diameter vitrified clay sewer line. This fill 

material may be a preferential pathway for COC migration. Radiological COCs appear to have 

migrated from the north, possibly as a result of leakage, along and/or through the 10-inch-

diameter clay sewer line, to the manhole located on the northwest corner of Plant 7N. The 

radiological COCs also appear to have migrated to the east, approximately 400 feet along the 

deep 30-inch-diameter sewer line. Based on the radiological results from potential preferential 

pathway sample SLD76427, the estimated horizontal boundary of radiological contamination 

along this 30-inch-diameter sewer line appears to be near the northeast corner of Plant 7N. The 

radial extent of radiological contamination appears to be 10 to 15 feet to either side of the 

centerline of the sewer line. The basis for this assessment is the results from the preferential 

pathway assessment of the 10-inch-diameter sewer line that was located in SU-7. Potential 

preferential pathway samples that were collected from SU-7 indicated that radiological 

contamination was identified within porous material and extended approximately 10 to 15 feet 

from the centerline of the 10-inch-diameter sewer line. The potential preferential pathway 
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samples that were collected to assess the deeper sewer in Plant 7N indicated that the soil was 

also porous and had a similar radial extent of contamination. 

Ten of the remaining twelve potential preferential pathways that were sampled for radiological 

COCs indicate that radiological COCs may be migrating through or might have already migrated 

through the following potential preferential pathways: PP-2, PP-5, PP-6, PP-7, PP-8, PP-9, PP-

10, PP-11, PP-12 and PP-13. The analytical data indicate that radiological COCs were present 

within the samples and were above their respective SLDS background concentrations. However, 

analytical results were less than the ROD remediation criteria. There was no evidence that 

radiological COCs had migrated through the two remaining potential preferential pathways (PP-

3 and PP-4). 

4.3 Data Quality Assessment 

Data quality objectives (DQ0s) were established for the Plants 7N and 7S pre-design 

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

Environmental Protection Agency, 2000), and provided qualitative and quantitative statements 

that clarified the analytical project objectives based on the end uses of the data being collected. 

The results of the data quality assessment indicate that each of the DQ05 for the Plants 7N and • 	7S pre-design investigation were met. A summary of these results is presented in Table 4-1. 

• 
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• 5.0 Summary and Conclusions 

The Plant 7N and Plant 7S pre-design investigation activities were conducted to determine the 

extent of radiological contamination identified during the remedial investigation and to identify 

and assess geological and historical features that may be associated with or harbor radiological 

contamination. The following provides a summary of the pre-design investigation at Plant 7N 

and Plant 7S. The pre-design investigation activities at Plant 7N and Plant 7S were conducted 

between 2001 and 2003. The activities included conducting a walkover survey of accessible 

areas, sampling 157 locations, and collecting 554 soil samples for analysis of the SLDS 

radiological COCs, and identifying and assessing 14 potential preferential pathway locations. 

As discussed in Section 3.2, several areas of elevated radiological activity were identified from 

walkover surveys on Plant 7N and Plant 7S. At the time of the walkover surveys, all areas could 

not be accessed due to building structures, equipment storage, and other obstructions. Because 

of this, additional radiological walkover surveys, and soil sampling using a drill rig, backhoe, 

and/or hand sampling methods within those areas not previously evaluated will be conducted 

during the remediation of the area. 

The results from the remedial investigation indicated that several areas at Plant 7N and Plant 7S 

contained radiological COCs that exceeded the ROD remediation criteria. These areas were 

identified based on the analytical results from 55 soil samples that exceeded the ROD 

remediation criteria. 

As discussed in Section 4.1,57 of the 157 pre-design investigation sample locations within Plant 

7N and Plant 7S exhibited radiological contamination (Figure 4- I). The highest SOR value 

(370) was identified from 1.1 to 1.6 feet bgs at pre-design investigation sample location 

SLD06838 in Plant 7N, near the southeast corner of the current Mallinckrodt Hazardous Material 

Handling Building. This sample showed a concentration of 5,600 pCi/g of Th-230. 

Three areas of deep radiological contamination were identified during the pre-design 

investigation for Plant 7N and Plant 7S. One of the areas of deep radiological contamination 

was identified in the rail spur area to the south of and beneath the current Mallincicrodt 

Hazardous Material Handling Building. During MED/AEC operational years, Building 712 was 

utilized for processing pitchblend raffinates to produce a concentrated Th-230 solution (Oak 

Ridge Associated Universities Team, 2003) and the rail spur area was used as a rail car washout 

area (IT, 2000a). The vertical extent of radiological contamination in this area was determined 

to be 10 feet bgs. The southern extent of radiological contamination appears to be delineated 
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vertically and horizontally based on the radiological results from pre-design investigation sample 

locations SLD80540 and SLD69591 (located on DT-10), and from remedial investigation sample 

location B16C054. The vertical and horizontal extent of radiological contamination to the north 

(beneath the Mallinckrodt Hazardous Material Handling Building) appears to be delineated 

based on the available radiological results from remedial investigation sample locations 

B16C137, B16C154, B16R130, B16R037, and the deeper soil sample intervals from pre-design 

investigation sample location SLD06838. 

The second area of deep radiological contamination was identified beneath and to the east-

northeast of former Buildings 705 and 706. The vertical extent of radiological contamination in 

this area was determined to be 14 feet bgs. The horizontal extent of this deep layer of 

radiological contamination appears to be bounded by remedial investigation and pre-design 

investigation borings SLD06832, SLD06835, SLD07349, SLD07351, SLD07359, SLD07361, 

SLD07437, B16C056, and B 1 6R039. However, it should be noted that deeper zones or pockets 

of radiological contamination might be present around the support piles located beneath former 

Building 705. These support piles may have acted as potential preferential pathways for the 

downward migration of radiological COCs. A potential preferential pathway analysis should be 

completed for any support piles encountered during the remedial action for Buildings 705 and 

706 in order to determine if radiological COCs have migrated along these features and resulted 

in areas of radiological contamination above ROD remedial goals. 

The third area of deep radiological contamination was identified as an apparent preferential 

pathway (PP-14) along and/or through the silty sand like fill material and the deep 

30-inch-diameter sewer line located beneath the southern curb area of Destrehan Street. This 

potential preferential pathway was determined to be approximately 11 to 12 feet bgs. 

Radiological contamination appears to have migrated from the north, possibly through leakage 

along and/or through the porous fill material and a 10-inch-diameter vitrified clay sewer line 

identified during the remedial excavation of SU-7 in Plant 6EH, toward the manhole located on 

the northwest corner of Plant 7N. The radiological contamination also appears to have migrated 

to the east along the deep 30-inch-diameter sewer line. Based on the radiological results from 

potential preferential pathway sample SLD76427, the estimated horizontal extent of radiological 

contamination appears to extend to near the northeast corner of Plant 7N. The estimated radial 

extent of radiological contamination appears to be 10 to 15 feet to either side of the centerline of 

the sewer line. This assessment is based on the results from the potential preferential pathway 

samples 5LD76418 and SLD76427, and an assessment of the potential preferential pathway 

samples that were collected to assess the 10-inch-diameter sewer line identified in SU-7. 
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• Several areas with shallower extents of radiological contamination were also identified at Plant 

7N and Plant 7S. The vertical extent of these areas ranged from 1 foot bgs to 6 feet bgs. The 

estimated vertical and horizontal extents of these areas have been depicted on Figure 4-1 and are 

discussed in Section 4.2. 

In addition to the 30-inch-diameter sewer line preferential pathway previously discussed, 13 

other potential preferential pathways were identified and assessed during the pre-design 

investigation. The silty fine sand like fill material located below a 12-inch-diameter vitrified 

clay sewer line (PP-1) located on the north side of former Buildings 705 and 706 was also 

identified as a potential migration pathway for radiological COCs. This assessment was based 

on results of potential preferential pathway samples (5LD77191, SLD77195, and SLD77199) 

that indicated radiological contamination was present within the fill material located below the 

sewer line. The radionuclides that were detected in these potential preferential pathway samples 

were Th-230 and U-238. Ten of the remaining 12 potential preferential pathways that were 

sampled for radiological COCs indicate that radiological COCs may be migrating or may have 

migrated, possibly as a result of leakage, along and/or through the following potential 

preferential pathways: PP-2, PP-5, PP-6, PP-7, PP-8, PP-9, PP-10, PP-11, PP-12 and PP-13. The 

analytical data indicate that radiological COCs were present within the samples and were above 

their respective SLDS background concentrations. However, analytical results were less than the 

ROD remediation criteria. The two remaining potential preferential pathways (PP-3 and PP-4) 

did not show evidence of radiological COC migration. 

The geophysical survey that was conducted to determine the presence and locations of suspected 

C-T URO subsurface burial pits and/or trenches in Plant 7S indicated that several magnetic 

variations were present in the areas that were surveyed. The locations of these pits/trenches, as 

reported by Mallincicrodt (1999), are depicted on Figure 4-4. One significant magnetic increase 

that was recorded appears to correlate with the northernmost suspected trench location. Three 

magnetic anomalies were also recorded near the southern most suspected C-T trench location. 

One anomaly corresponds with the southernmost suspected trench and the other two recorded 

anomalies were at locations south of the suspected trench. The elevated magnetic field readings 

are thought to be indicative of subsurface metal objects. Although elevated magnetic readings 

were observed at Plant 7S, the results of the geophysical survey were inconclusive and could not 

confirm or refute the presence of the burial trenches on Plant 7S. GPR data were collected from 

two separate areas located within Plant 7N and 7S that were suspected to contain burial pits or 

trenches. Results obtained from the GPR survey were not sufficiently conclusive to confirm the 

suspected trench locations. The GPR reflections obtained were thought to be due to the large 
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quantity of artificial fill present in the area. The radar reflections were indicative of numerous 

small objects such as those that would be produced by buried concrete or brick. The reflections 

were indicative of targets present at an approximate depth of 3 to 5 feet bgs. The complete 

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

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

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

The Sanborn Map Company, 1995, Sanborn ®  Maps for Bremen Avenue to Dock Street and the 
Mississippi River to North Ninth Street, St. Louis, Missouri, published by Environmental Data 
Resources, Inc., Southport, CT. 

USACE, see U.S. Army Corps of Engineers 

U.S. Army Corps of Engineers, 1998, Record of Decision for the Si. Louis DUWII1UWII Site, St. 
Louis, Missouri, Formerly Utilized Sites Remedial Action Program (FUSRAP), St. Louis, 
Missouri, St. Louis, MO. 

U.S. Army Corps of Engineers, 1999, Final Status Survey Plan for Accessible Soil Within Plants 
3, 6, 6E, 7N, 7S, 7W, 8, 9, and the Vicinity Properties at the St. Louis Downtown Site, St. Louis, 
Missouri, St. Louis, MO. 

U.S. Army Corps of Engineers, St. Louis District, 2000, Sampling and Analysis Guide for the St. 
Louis Sites, St. Louis, Missouri, Formerly Utilized Sites Remedial Action Program, St. Louis, 
MO. 

U.S. Army Corps of Engineers, 2001, Collection of 86 Aerial Photographs of the Downtown St. 
Louis, Missouri Area: 1941, 1945, 1947, 1949, 1951-1955, 1958, 1962(?), 1968, 1971, 1973, 
1974, 1976, 1979, 1980, 1983, 1986, 1988-1990, 1992, 1994-1996, 1998, and undated, provided 
to IT Corporation by Mr. Dave Kreigbaum, USACE Geospatial Engineering Branch, St. Louis, 
MO, November. 

U.S. Army Corps of Engineers, 2002, Final Status Survey Plan for Accessible Soil within 
Mallinckrodt Property and the Vicinity Properties, Excluding Plants 1, 2 and the City Property 
at the St. Louis Downtown Site, St. Louis, Missouri, St. Louis, MO. 
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• U.S. Nuclear Regulatory Commission, U.S. Environmental Protection Agency, U.S. Department 
of Energy, and U.S. Department of Defense, 2000, Multi-Agency Radiation Survey and Site 
Investigation Manual, NUREG-1575, EPA 402-R-97-016, DOE/EH-0624, Revision 1, including 
August 2002 updates, U.S. Nuclear Regulatory Commission, Washington, DC. 

U.S. Department of Energy (DOE), 1990, DOE Order 5400.5, Radiation Protection of the Public 
and the Environment, Office of Environment, Safety and Health, Washington, D.C., February. 

U.S. Department of Energy (DOE) Photography Department, 2003, American Museum of 
Science and Energy, Oak Ridge, TN, Collection of Photographs of MED/AEC Operations, 
Decommissioning, and Dismantling of Mallinckrodt Chemical Works, provided to Shaw 
Environmental Inc. by USACE FUSRAP Office, Berkeley, MO, 2003. 

U.S. Environmental Protection Agency, 2000, Guidance for the Data Quality Objectives 
Process, EPA QA/G-4, EPA/600/R-96/055, Washington, DC, August. 

USGS, see U.S. Geological Survey 

U.S. Geological Survey, 1933, Missouri Granite City Quadrangle Map, Scale 1:24,000, Reston, 
VA. 

U.S. Geological Survey, 1935, Illinois-Missouri Granite City Quadrangle Map, Scale 1:24,000, 
Reston, VA. 

U.S. Geological Survey, 1937, Missouri-Illinois St. Louis Quadrangle Map, Edition of April 
1904, Reprinted 1937, Scale 1:62,500, Reston, VA. 

U.S. Geological Survey, 1940, Illinois-Missouri Granite City Quadrangle Map, Scale 1:24,000, 
Reston, VA. 

U.S. Geological Survey, 1950, Illinois-Missouri Granite City Quadrangle Map, Edition of 1940, 
Reprinted 1950 with Corrections, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 1954, Granite City Quadrangle, Illinois-Missouri, 7.5-Minute Series 
(Topographic) Map, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 1968, Granite City Quadrangle, Illinois-Missouri, 7.5-Minute Series 
(Topographic) Map, 1954 Map Photorevised 1968, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 1993, Granite City Quadrangle, Illinois-Missouri, 7.5-Minute Series 
(Topographic) Map, Scale 1:24,000, Reston, VA. 

U.S. Geological Survey, 2004, Peak Streamflow for Missouri: USGS 07010000 Mississippi 
River at St. Louis, MO, <http://waterdata.usgs.gov/mo/nwis/peak?site_no=07010000&agency  
cd=USGS&format=html> (July 2002). 
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Wigton-Abbot Corp., 1950b, MCW Plan # 7 St. Louis: Arch. Process Building First Floor plan 
Sections & General Notes, MCW No. 3614-15, October 3. 
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Table 3 -1 

Pre-Design Investigation Summary of Radionuclide Contaminants of Concern 
Analytical Results for Walkover, Pre-Design Investigation, and Class 2 Borings with Radiological Contamination 

Page 1 of 21 

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 

PLANT 7N 

SLD06814 SLD06814 09/19/01 0.2 0.7 0.2 Radium-226 3.75 0.21 0.07 2.04 
Radium-228 1.55 0.14 0.10 

Thorium-230 9.13 8.29 10.50 

Thorium-232 1.55 0.14 0.10 

Uranium-238 25.30 2.38 1.01 

SLD27707 09/19/01 1.7 2.2 Radium-226 3.52 0.19 0.05 0.22 
Radium-228 1.09 0.10 0.07 

Thorium-230 4.23 4.62 5.87 

Thorium-232 1.09 0.10 0.07 

Uranium-238 4.33 0.69 0.59 

SLD27708 09/19/01 3.8 4.3 Radium-226 1.61 0.10 0.04 0.04 

Radium-228 0.91 0.09 0.07 

Thorium-230 2.47 3.02 5.03 

Thorium-232 0.91 0.09 0.07 

Uranium-238 1.63 0.55 0.49 

SLD06815 SLD06815 09/24/01 0.3 0.8 0.3 Radium-226 8.72 0.44 0.07 4.33 
Radium-228 1.61 0.15 0.12 

Thorium-230 21.91 11.06 10.95 

Thorium-232 1.61 0.15 0.12 

Uranium-238 11.54 1.53 1.06 

SLD27709 09/24/01 1.8 2.3 Radium-226 2.76 0.15 0.04 0.25 
Radium-228 0.89 0.09 0.06 

Thorium-230 4.29 3.45 5.69 

Thorium-232 0.89 0.09 0.06 

Uranium-238 6.24 0.73 0.53 

SLD27710 09/24/01 3.8 4.3 Radium-226 1.76 0.10 0.04 0.03 
Radium-228 0.76 0.08 0.06 

Thorium-230 1.70 2.85 4.70 

Thorium-232 0.76 0.08 0.06 

Uranium-238 3.14 0.59 0.43 

SLD06816 SLD06816 09/25/01 0.3 0.8 0.3 Radium-226 3.03 0.24 0.15 1.05 

Radium-228 1.71 0.23 0.21 

Thorium-230 3.97 1.14 0.27 

Thorium-232 1.47 0.61 0.15 

Uranium-238 26.32 3.46 1.68 

SLD27711 09/25/01 1.8 2.3 Radium-226 4.42 0.31 0.14 0.71 

Radium-228 1.64 0.23 0.20 

Thulium-230 10.24 9.64 16.29 

Thorium-232 1.64 0.23 0.20 

Uranium-238 6.85 1.96 1.53 

SLD27712 09/25/01 3.8 4.3 Radium-226 1.68 0.11 0.05 0.01 
Radium-228 0.86 0.10 0.08 

Thorium-230 -0.04 3.82 5.76 

Thorium-232 0.86 0.10 0.08 

Uranium-238 2.10 0.64 0.56 

SLD27713 09/25/01 5.8 6.3 Radium-226 1.48 0.09 0.04 0.15 
Radium-228 0.62 0.07 0.06 

Thorium-230 3.84 2.75 4.61 

Thorium-232 0.62 0.07 0.06 

Uranium-238 2.51 0.51 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 

PLANT 7N 

SLD06816 SLD27714 09/25/01 7.8 8.3 Radium-226 3.59 0.28 0.16 0.37 
Radium-228 1.06 0.22 0.24 

Thorium-230 3.75 1.06 0.30 

Thorium-232 0.89 0.45 0.25 

Uranium-238 13.59 2.65 1.74 
SLD06817 SLD06817  09/10/01 0.2 0.7 0.2 Radium-226 1.47 0.11 0.07 1.41 

Radium-228 0.81 0.13 0.11 

Thorium-230 7.97 1.75 0.23 

Thorium-232 1.04 0.46 0.12 

Uranium-238 11.48 2.05 1.75 

SLD27715 09/10/01 1.7 2.2 Radium-226 1.94 0.12 0.06 0.00 
Radium-228 0.64 0.08 0.08 

Thorium-230 1.31 0.51 0.12 

Thorium-232 0.84 0.40 0.11 

Uranium-238 0.22 0.71 1.18 
SLD06818 5LD06818 09/10/01 0.4 0.9 0.4 Radium-226 1.23 0.09 0.06 0.41 

Radium-228 0.48 0.07 0.09 

Thorium-230 3.15 0.89 0.12 

Thorium-232 0.56 0.32 0.12 

Uranium-238 9.85 1.45 1.37 

SLD27718 09/10/01 1.9 2.4 Radium-226 3.55 0.21 0.09 1.12 
Radium-228 1.24 0.14 0.13 

Thorium-230 4.22 1.13 0.13 

Thorium-232 1.33 0.55 0.13 

Uranium-238 48.7? 4.6/  

SLD27719 09/10/01 3.2 3.7 Radium-226 3.37 0.20 0.09 0.56 
Radium-228 1.04 0.14 0.13 

Thorium-230 4.95 1.21 0.12 

Thorium-232 0.82 0.40 0.12 

Uranium-238 18.98 2.59 2.06 
SLD06820 SLD06820 10/08/01 0 0.5 0.0 Radium-226 4.12 0.16 0.09 2.04 

Radium-228 4.55 0.22 0.14 

Thorium-230 7.69 7.47 11.10 

Thorium-232 4.55 0.22 0.14 

Uranium-238 10.16 1.21 1.04 

SLD27723 10/08/01 1.5 2.0 Radium-226 1.67 0.06 0.04 0.21 
Radium-228 0.77 0.06 0.05 
Thorium-230 3.96 3.38 4.53 
Thorium-232 0.77 0.06 0.05 

Uranium-238 5.41 0.69 0.44 

SLD27724 10/08/01 3.5 4.0 Radium-226 2.50 0.09 0.05 0.18 
Radium-228 1.26 0.10 0.08 

Thorium-230 3.80 3.91 6.34 

Thorium-232 1.26 0.10 0.08 

Uranium-238 3.26 0.66 0.60 
SLD06822 5LD06822  04/17/03 0 0.5 Radium-226 1.09 0.06 0.04 0.01 

Radium-228 0.13 0.04 0.04 

Thorium-230 2.01 0.76 0.16 

Thorium-232 0.11 0.16 0.16 

Uranium-238 	- 1.45 0.41 0.29 
• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum °is 
Ratios 
Value 

PLANT 7N 

SLD06822 SLD27727 04/17/03 1.5 2.0 Radium-226 6.16 0.37 0.30 6.24 
Radium-228 0.93 0.29 0.27 

Thorium-230 81.38 13.19 0.30 

Thorium-232 1.29 0.53 0.23 

Uranium-238 48.14 5.05 2.79 

SLD27728 04/17/03 2.5 3.0 Radium-226 3.97 0.30 0.27 0.50 
Radium-228 1.25 0.24 0.25 

Thorium-230 3.29 1.06 0.17 

Thorium-232 1.40 0.63 0.16 

Uranium-238 20.97 3.12 2.12 

SLD06826 5LD06826 03/05/03 0 0.5 0.0 Radium-226 2.44 0.19 0.16 0.08 
Radium-228 0.04 0.13 0.24 

Thorium-230 2.06 0.93 0.23 

Thorium-232 0.34 0.35 0.23 

Uranium-238 4.17 1.24 1.24 

SLD27736 03/05/03 1 1.5 Radium-226 6.68 0.31 0.22 1.28 
Radium-228 1.13 0.19 0.21 

Thorium-230 7.18 1.71 0.28 

Thorium-232 0.83 0.45 0.15 

Uranium-238 47.59 4.43 1.88 

SLD27737 03/05/03 2.5 3.0 Radium-226 1.02 0.06 0.06 0.00 
Radium-228 0.30 0.05 0.06 

Thorium-230 1.06 2.43 4.26 

Thorium-232 0.30 0.05 0.06 

Uranium-238 1.66 0.39 0.43 

5LD06830 5LD06830 10/08/01 0.6 1.1 0.6 Radium-226 6.21 0.27 0.15 2.28 

Radium-228 1.20 0.22 0.24 

Thorium-230 28.98 18.24 19.82 

Thorium-232 1.20 0.22 0.24 

Uranium-238 24.44 3.25 2.04 

SLD27751 10/08/01 2.1 2.6 Radium-226 4.93 0.20 0.12 0.23 
Radium-228 1.28 0.18 0.18 

Thorium-230 3.14 0.93 0.13 

Thorium-232 1.21 0.53 0.25 

Uranium-238 4.74 1.58 1.42 

SLD27752 10/08/01 4.1 4.6 Radium-226 1.50 0.06 0.04 0.21 

Radium-228 1.03 0.07 0.06 

Thorium-230 4.94 3.02 4.95 

Thorium-232 1.03 0.07 0.06 

Uranium-238 1.69 0.40 0.46 

SLD27753 10/08/01 6.1 6.6 Radium-226 2.45 0.09 0.05 0.26 
Radium-228 1.02 0.09 0.08 

Thorium-230 5.46 5.19 6.19 

Thorium-232 1.02 0.09 0.08 

Uranium-238 2.64 0.75 0.61 

SLD06833 SLD06833 03/06/03 0 0.5 0.0 Radium-226 1.16 0.07 0.05 0.00 

Radium-228 0.09 0.04 0.05 

Thorium-230 0.38 2.20 3.66 

Thorium-232 0.09 0.04 0.05 

Uranium-238 - 	0.72 0.36 0.38 
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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 

PLANT 7N 
SLD06833 SLD27768  03/06/03 1 1.5 Radium-226 1.48 0.08 0.07 0.01 

Radium-228 1.02 0.08 0.08 

Thorium-230 1.73 3.90 6.07 

Thorium-232 1.02 0.08 0.08 

Uranium-238 1.71 0.65 0.57 

SLD27769 03/06/03 3 3.5 Radium-226 2.40 0.10 0.06 0.02 
Radium-228 0.67 0.07 0.06 

Thorium-230 1.96 3.04 4.67 

Thorium-232 0.67 0.07 0.06 

Uranium-238 2.34 0.56 0.45 

SLD27770 03/06/03 5 5.5 Radium-226 2.96 0.25 0.25 0.07 
Radium-228 0.93 0.22 0.24 

Thorium-230 2.96 0.87 0.13 

Thorium-232 0.66 0.37 0.13 

Uranium-238 1.71 1.26 1.52 

SLD27771 03/06/03 6.5 7.0 Radium-226 19.50 0.74 0.34 1.40 
Radium-228 1.18 0.25 0.33 
Thorium-230 12.27 3.01 0.40 
Thorium-232 1.01 0.60 0.40 
Uranium-238 15.17 3.19 2.57 

SLD27773 03/06/03 10 10.5 Radium-226 3.57 0.14 0.07 0.24 
Radium-228 0.66 0.07 0.07 

Thorium-230 5.28 4.83 5.36 	_ 

Thorium-232 0:66 0.07 0.07 

Uranium-238 2.47 0.47 0.55 
SLD06834 SLD06834  04/23/03 0.5 1.0 0.5 Radium-226 35.54 1.19 0.76 8.63 

Radium-228 82.02 2.78 0.75 
Thorium-230 -161.30 200.20 202.10 
Thorium-232 82.02 2.78 0.75 
Uranium-238 53.75 21.10 26.61 

SLD27774 04/23/03 1.5 2.0 Radium-226 4.76 0.25 0.23 0.43 
Radium-228 1.75 0.22 0.20 

Thorium-230 3.57 1.14 0.42 

Thorium-232 1.68 0.71 0.17 

Uranium-238 13.49 5.85 7.46 

SLD27775 04/23/03 2.5 3.0 Radium-226 17.73 0.54 0.29 3.83 
Radium-228 37.75 1.27 0.28 
Thorium-230 13.13 2.63 0.29 
Thorium-232 22.36 4.12 0.24 
Uranium-238 20.37 5.01 8.77 

5LD27776 04/23/03 6 6.5 Radium-226 4.31 0.17 0.09 0.36 
Radium-228 1.16 0.10 0.10 

Thorium-230 5.14 1.44 0.37 

Thorium-232 2.21 0.83 0.17 

Uranium-238 5.24 2.13 2.91 
SLD06836 5LD06836  08/29/01 1 1.5 1.0 Radium-226 2.98 0.21 0.10 0.16 

Radium-228 1.34 0.16 0.14 

Thorium-230 0.01 6.73 11.00 

Thorium-232 1.34 0.16 0.14 

Uranium-238 7.61 1.41 1.08 

• 

• 

• 
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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 

PLANT 7N 

SLD06836 SLD27784 08/29/01 2.5 3.0 Radium-226 3.97 0.30 0.16 0.58 
Radium-228 1.01 0.23 0.22 

Thorium-230 9.55 9.32 16.04 

Thorium-232 1.01 0.23 0.22 

Uranium-238 4.90 1.72 1.54 

SLD27785 08/29/01 4.5 5.0 Radium-226 2.39 0.20 0.13 0.51 
Radium-228 0.80 0.17 0.20 

Thorium-230 4.70 1.26 0.14 

Thorium-232 1.00 0.49 0.14 

Uranium-238 17.68 2.77 1.59 

SLD27786 08/29/01 6.5 7.0 Radium-226 3.18 0.25 0.13 0.15 

Radium-228 1.06 0.21 0.22 

Thorium-230 3.79 9.25 15.58 

Thorium-232 1.06 0.21 0.22 

Uranium-238 2.64 1.67 1.42 

SLD27787 08/29/01 8.5 9.0 Radium-226 3.10 0.26 0.18 1.16 
Radium-228 1.03 0.23 0.25 

Thorium-230 3.80 1.11 0.37 

Thorium-232 0.66 0.39 0.15 

Uranium-238 52.78 6.62 2.28 

SLD27788 08/29/01 10.5 11.0 Radium-226 1.26 0.08 0.05 0.01 
Radium-228 0.97 0.10 0.07 

Thorium-230 1.52 3.22 5.32 

Thorium-232 0.97 0.10 0.07 

Uranium-238 1.64 0.62 0.50 

SLD27789 08/29/01 12.5 13.0 Radium-226 1.00 0.07 0.05 0.00 
Radium-228 0.98 0.10 0.08 

Thorium-230 -2.24 3.23 5.15 

Thorium-232 0.98 0.10 0.08 

Uranium-238 0.66 0.48 0.53 

SLD06838 SLD06838 10/30/01 1.1 1.6 0.8 Radium-226 72.74 2.11 0.38 372.33 

Radium-228 1.89 0.40 0.55 

Thorium-230 5573.00 427.60 56.94 

Thorium-232 1.89 0.40 0.55 

Uranium-238 44.52 6.78 6.00 

5LD27795 10/30/01 2.3 2.8 Radium-226 8.20 0.34 0.18 4.55 

Radium-228 1.35 0.24 0.29 

Thorium-230 44.54 24.07 28.18 

Thorium-232 1.35 0.24 0.29 

Uranium-238 85.75 6.96 2.96 

SLD27796 10/30/01 4.3 4.8 

6.8 

Radium-226 4.21 0.18 0.12 0.61 
Radium-228 1.74 0.17 0.16 

Thorium-230 5.26 1.33 0.14 

Thorium-232 2.43 0.80 0.14 

Uranium-238 16.39 2.28 1.39 

SLD27797 10/30/01 6.3 Radium-226 4.18 0.19 0.13 0.38 
Radium-228 1.29 0.18 0.20 

Thorium-230 5.80 1.48 0.15 

Thorium-232 1.79 0.69 0.28 

Uranium-238 5.24 1.49 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 5  
Ratios 
Value 

PLANT 7N 

SLD06838 SLD27798 10/30/01 8.3 8.8 Radium-226 1.99 0.14 0.13 0.02 
Radium-228 1.14 0.19 0.18 

Thorium-230 1.60 8.64 14.28 

Thorium-232 1.14 0.19 0.18 

Uranium-238 1.93 1.41 1.45 

SLD06839 SLD06839  06/30/03 0 0.5 Radium-226 17.21 0.50 0.14 5.71 
Radium-228 9.11 0.34 0.14 

Thorium-230 20.99 4.12 0.15 

Thorium-232 10.05 2.24 0.15 

Uranium-238 6.79 1.10 1.09 

SLD27799 06/30/03 1.5 2.0 Radium-226 1.51 0.08 0.06 0.08 
Radium-228 1.06 0.08 0.07 

Thorium-230 2.78 0.85 0.24 

Thorium-232 1.32 0.54 0.13 

Uranium-238 2.01 0.55 0.56 

SLD27800 06/30/03 3.5 4.0 Radium-226 36.47 1.01 0.16 119.73 
Radium-228 0.79 0.10 0.15 

Thorium-230 1785.00 138.60 18.22 

Thorium-232 0.79 0.10 0.15 
Uranium-238 44.39 3.69 1.87 

SLD27801 06/30/03 4.5 5.0 Radium-226 31.58 0.89 0.15 108.44 
Radium-228 0.97 0.10 0.14 

Thorium-230 1607.00 125.20 17.89 
Thorium-232 0.97 0.10 0.14 

Uranium-238 73.34 5.43 1.83 

SLD27802 06/30/03 6.5 7.0 Radium-226 7.50 0.26 0.09 16.07 
Radium-228 0.75 0.08 0.10 

Thorium-230 240.10 20.31 9.30 

Thorium-232 0.75 0.08 0.10 

Uranium-238 11.01 1.17 0.95 

SLD27803 06/30/03 8 8.5 Radium-226 8.86 0.30 0.11 21.59 
Radium-228 1.09 0.11 0.11 

Thorium-230 323.20 26.88 10.94 

Thorium-232 1.09 0.11 0.11 

Uranium-238 9.63 1.10 1.12 

5LD79667 06/30/03 9.5 10.0 Radium-226 3.58 0.17 0.10 0.18 
Radium-228 0.73 0.10 0.10 

Thorium-230 3.56 1.18 0.41 

Thorium-232 0.68 0.44 0.18 

Uranium-238 5.15 0.75 0.75 
SLD06840 SLD06840  09/27/01 0 0.5 0.0 Radium-226 3.36 0.19 0.06 1.22 

Radium-228 0.80 0.11 0.10 

Thorium-230 7.59 9.50 14.14 

Thorium-232 0.80 0.11 0.10 

Uranium-238 6.15 1.36 1.48 

SLD27804 09/27/01 1.5 2.0 Radium-226 2.02 0.13 0.07 0.13 
Radium-228 0.91 0.12 0.10 

Thorium-230 -9.73 9.22 12.93 

Thorium-232 0.91 0.12 0.10 

Uranium-238 	- 7.85 1.63 1.39 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
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(ft I  bgs)2  
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Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 
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(pCi/g) °  

Error Detection 
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(pCi/g) 

Sum of 5  
Ratios 
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PLANT 7N 

SLD06840 5LD27805 09/27/01 3.3 3.8 Radium-226 2.31 0.15 0.08 0.03 
Radium-228 0.97 0.14 0.13 

Thorium-230 -3.34 9.68 15.00 

Thorium-232 0.97 0.14 0.13 

Uranium-238 2.72 1.26 1.65 

SLD27806 09/27/01 5.5 6.0 Radium-226 4.87 0.28 0.10 0.23 
Radium-228 1.08 0.17 0.16 

Thorium-230 -5.41 13.98 20.18 

Thorium-232 1.08 0.17 0.16 

Uranium-238 5.64 1.99 2.23 

SLD27807 09/27/01 7.5 8.0 Radium-226 3.14 0.22 0.11 0.25 

Radium-228 1.29 0.18 0.18 

Thorium-230 4.27 1.18 0.14 

Thorium-232 1.41 0.60 0.32 

Uranium-238 5.00 2.05 2.21 

SLD27808 09/27/01 8.7 9.2 Radium-226 2.51 0.19 0.12 1.44 

Radium-228 0.89 0.15 0.18 

Thorium-230 23.38 18.29 19.95 

Thorium-232 0.89 0.15 0.18 

Uranium-238 1.84 1.49 2.58 

SLD27995 04/22/03 10.5 11.0 Radium-226 4.22 0.23 0.19 0.25 
Radium-228 0.88 0.16 0.20 

Thorium-230 2.45 0.83 0.14 

Thorium-232 0.80 0.43 0.14 

Uranium-238 8.95 6.24 6.84 

SLD27996 04/22/03 13 13.5 Radium-226 1.64 0.09 0.09 0.01 
Radium-228 1.11 0.09 0.10 

Thorium-230 1.52 0.58 0.12 

Thorium-232 0.72 0.39 0.23 

Uranium-238 0.48 1.55 2.60 

SLD06841 SLD06841 09/27/01 0.4 0.9 0.4 Radium-226 2.32 0.14 0.07 7.18 
Radium-228 0.65 0.10 0.09 

Thorium-230 37.71 13.39 12.91 

Thorium-232 0.65 0.10 0.09 

Uranium-238 2.66 1.19 1.40 

SLD27809 09/27/01 1.9 2.4 Radium-226 4.99 0.26 0.07 1.43 
Radium-228 0.53 0.08 0.10 

Thorium-230 22.31 10.63 14.54 

Thorium-232 0.53 0.08 0.10 

Uranium-238 4.86 1.40 1.47 

SLD27810 09/27/01 3.9 4.4 Radium-226 6.60 0.35 0.10 0.71 

Radium-228 1.17 0.16 0.16 

Thorium-230 10.38 13.00 20.60 

Thorium-232 1.17 0.16 0.16 

Uranium-238 8.00 1.99 2.09 

SLD27811 09/27/01 5.9 6.4 Radium-226 2.61 0.15 0.06 0.01 

Radium-228 0.86 0.11 0.10 

Thorium-230 -1.84 8.57 12.45 

Thorium-232 0.86 0.11 0.10 

Uranium-238 2.12 1.13 1.32 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 
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(ft bgs) 

Thickness 
of Cover 

Material (ft) 
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(pCi/g) 4  

Error Detection 
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(pCi/g) 

Sum of 5  
Ratios 
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PLANT 7N 
SLD06841 5LD27812  09/27/01 7.9 8.4 Radium-226 2.07 0.13 0.07 0.03 

Radium-228 1.07 0.13 0.10 

Thorium-230 -8.67 9.44 13.29 

Thorium-232 1.07 0.13 0.10 

Uranium-238 2.75 1.36 1.40 

SLD27813 09/27/01 9.9 10.4 Radium-226 1.17 0.14 0.12 0.06 
Radium-228 0.88 0.21 0.23 

Thorium-230 1.49 0.60 0.14 

Thorium-232 1.02 0.49 0.14 

Uranium-238 4.37 2.46 2.78 

SL027997 04/22/03 10.5 11.1 Radium-226 2.05 0.17 0.18 0.20 
Radium-228 0.66 0.15 0.16 

Thorium-230 2.60 0.92 0.17 

Thorium-232 1.30 0.61 0.17 

Uranium-238 8.54 3.94 6.07 

5LD27998 04/22/03 12 12.5 Radium-226 2.54 0.18 0.16 0.26 
Radium-228 0.68 0.14 0.17 

Thorium-230 4.41 1.22 0.15 

Thorium-232 0.64 0.39 0.15 

Uranium-238 6.19 3.64 6.47 

5LD27999 04/22/03 17 17.5 Radium-226 1.66 0.09 0.09 0.00 
Radium-228 1.00 0.09 0.09 

Thorium-230 1.82 0.70 0.15 

Thorium-232 1.10 0.53 0.15 

Uranium-238 0.68 1.51 2.54 
SLD06842 5LD06842 04/29/03 0 0.5 Radium-226 7.02 0.33 0.22 2.68 

Radium-228 1.24 0.21 0.24 

Thorium-230 10.69 2.42 0.16 

Thorium-232 1.16 0.56 0.16 

Uranium-238 45.24 8.50 8.64 

SLD27814 04/29/03 1.5 2.0 Radium-226 1.80 0.08 0.07 0.19 
Radium-228 0.73 0.07 0.07 

Thorium-230 3.57 1.03 0.25 

Thorium-232 0.91 0.45 0.14 

Uranium-238 5.68 1.72 2.10 

SLD27815 04/29/03 3.5 4.0 Radium-226 3.41 0.13 0.08 0.15 
Radium-228 1.07 0.08 0.08 

Thorium-230 3.33 0.98 0.14 

Thorium-232 1.71 0.65 0.14 

Uranium-238 2.42 1.96 2.63 

SLD27816 04/29/03 4.5 5.0 Radium-226 1.17 0.07 0.06 0.02 
Radium-228 0.81 0.06 0.07 

Thorium-230 2.04 0.76 0.37 

Thorium-232 1.23 0.56 0.33 

Uranium-238 1.12 1.13 1.92 
SLD06844 SLD06844 09/24/01 0.3 0.8 0.3 Radium-226 3.97 0.21 0.05 1.57 

Radium-228 1.67 0.14 0.08 

Thorium-230 8.60 6.12 6.91 

Thorium-232 1.67 0.14 0.08 

Uranium-238 6.39 0.81 0.65 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
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Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 
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(pCi/g) 4  

Error Detection 
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(pCi/g) 

Sum of 5  
Ratios 
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PLANT 7N 

SLD06844 SLD27820 09/24/01 1.8 2.3 Radium-226 2.37 0.13 0.04 0.08 
Radium-228 0.90 0.09 0.06 

Thorium-230 2.55 2.89 4.75 

Thorium-232 0.90 0.09 0.06 

Uranium-238 3.41 0.51 0.45 

SLD27821 09/24/01 3.8 4.3 Radium-226 1.04 0.07 0.03 0.00 
Radium-228 0.79 0.08 0.05 

Thorium-230 0.23 2.25 3.66 

Thorium-232 0.79 0.08 0.05 

Uranium-238 1.06 0.38 0.36 

SLD27822 09/24/01 5.8 6.3 Radium-226 0.63 0.05 0.03 0.00 
Radium-228 0.33 0.05 0.05 

Thorium-230 0.45 2.12 3.53 

Thorium-232 0.33 0.05 0.05 

Uranium-238 0.74 0.33 0.35 

SLD27823 09/24/01 7.8 8.3 Radium-226 0.93 0.06 0.04 0.08 
Radium-228 0.71 0.07 0.06 

Thorium-230 -2.15 3.13 4.99 

Thorium-232 0.71 0.07 0.06 

Uranium-238 5.21 0.82 0.51 

5LD07315 5LD07315 10/02/01 0 0.5 0.0 Radium-226 4.86 0.20 0.09 4.73 
Radium-228 0.77 0.11 0.14 

Thorium-230 23.58 4.82 0.35 

Thorium-232 2.11 0.80 0.35 

Uranium-238 11.49 2.91 2.96 

SLD27576 10/02/01 1.5 2.0 Radium-226 6.07 0.26 0.11 0.52 
Radium-228 1.03 0.16 0.16 

Thorium-230 4.55 1.28 0.15 

Thorium-232 1.37 0.60 0.15 

Uranium-238 15.68 3.38 3.42 

SLD27577 10/02/01 3.3 3.8 Radium-226 0.83 0.06 0.07 0.06 
Radium-228 0.67 0.09 0.08 

Thorium-230 1.76 0.64 0.23 

Thorium-232 1.00 0.45 0.12 

Uranium-238 4.45 1.94 1.78 

SLD28006 10/02/01 5.5 6.0 Radium-226 2.13 0.11 0.06 0.13 

Radium-228 0.82 0.10 0.11 

Thorium-230 3.12 0.99 0.33 

Thorium-232 1.25 0.56 0.15 

Uranium-238 3.47 1.48 2.02 

SLD07317 SLD07317 10/03/01 0 0.5 0.0 Radium-226 3.07 0.19 0.07 1.02 
Radium-228 1.08 0.14 0.13 

Thorium-230 5.11 1.32 0.25 

Thorium-232 1.00 0.48 0.29 

Uranium-238 19.51 3.66 3.27 

5LD27578 10/03/01 1.5 2.0 Radium-226 2.44 0.16 0.07 0.38 
Radium-228 1.30 0.14 0.10 

Thorium-230 4.42 1.31 0.16 

Thorium-232 1.91 0.76 0.16 

Uranium-238 9.62 2.50 2.76 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 
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(pCi/g) 

Sum of 5  
Ratios 
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PLANT 7N 

SLD07317 SL027579 10/03101 3.5 4.0 Radium-226 2.30 0.14 0.06 0.11 
Radium-228 0.93 0.11 0.09 

Thorium-230 3.16 1.00 0.28 

Thorium-232 1.58 0.65 0.15 

Uranium-238 1.21 1.34 2.35 

5LD27580 10/03/01 5.5 6.0 Radium-226 0.71 0.07 0.07 0.00 
Radium-228 0.62 0.11 0.11 

Thorium-230 1.54 0.67 0.35 

Thorium-232 1.10 0.54 0.16 

Uranium-238 0.58 1.76 3.10 

SLD07319 5LD07319  10/04/01 0 0.5 0.0 Radium-226 2.45 0.16 0.08 1.17 
Radium-228 1.67 0.17 0.14 

Thorium-230 6.16 1.55 0.14 

Thorium-232 2.43 0.82 0.14 

Uranium-238 4.20 1.85 1.78 

SLD27581 10/04/01 1.5 2.0 Radium-226 1.79 0.11 0.06 0.06 
Radium-228 0.72 0.10 0.09 

Thorium-230 2.51 0.81 0.24 

Thorium-232 0.93 0.45 0.28 

Uranium-238 2.56 1.02 1.20 

SLD27582 10/04/01 2.7 3.2 Radium-226 2.44 0.15 0.07 0.26 
Radium-228 1.04 0.13 0.11 

Thorium-230 4.96 1.40 0.16 

Thorium-232 0.82 0.46 0.16 

Uranium-238 4.19 1.53 1.44 

5LD07329 5LD07329 03/10/03 0 0.5 0.0 Radium-226 5.86 0.20 0.09 4.29 
Radium-228 0.56 0.07 0.09 

Thorium-230 1.31 0.54 0.13 

Thorium-232 0.29 0.24 0.13 

Uranium-238 185.10 9.83 1.35 

SLD27594 03/10/03 1.5 2.0 Radium-226 1.67 0.09 0.07 0.20 
Radium-228 0.58 0.06 0.07 

Thorium-230 2.07 0.70 0.29 

Thorium-232 0.76 0.40 0.13 

Uranium-238 10.81 1.14 0.61 

SLD27595 03/10/03 3.5 4.0 Radium-226 2.23 0.11 0.08 0.05 
Radium-228 0.64 0.07 0.08 

Thorium-230 1.66 0.59 0.12 

Thorium-232 0.44 0.28 0.12 

Uranium-238 4.18 0.78 0.68 

SLD07341 SLD07341 10/09/01 0.6 1.1 0.6 Radium-226 24.38 1.16 0.20 3.09 
Radium-228 0.90 0.21 0.31 

Thorium-230 43.38 8.01 0.26 

Thorium-232 1.34 0.58 0.14 

Uranium-238 17.09 6.34 8.42 

SLD27612 10/09/01 1.7 2.2 Radium-226 1.30 0.08 0.06 0.05 
Radium-228 0.92 0.10 0.10 

Thorium-230 2.10 0.82 0.31 

Thorium-232 0.91 0.51 0.31 

Uranium-238 3.38 	- 1.78 1.95 
• 
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Sum of 5  
Ratios 
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SLD07341 5LD27613 10/09/01 3.9 4.4 Radium-226 2.65 0.14 0.09 0.20 
Radium-228 1.22 0.13 0.13 

Thorium-230 4.58 1.29 0.15 

Thorium-232 1.49 0.63 0.15 

Uranium-238 1.36 1.68 3.00 

SLD27614 10/09/01 5.9 6.4 Radium-226 2.40 0.13 0.07 0.17 
Radium-228 1.12 0.12 0.10 

Thorium-230 3.66 1.06 0.14 

Thorium-232 1.41 0.59 0.26 

Uranium-238 2.93 2.16 2.31 

SLD07357 SLD07357 04/17/03 0 0.5 Radium-226 3.38 0.21 0.18 12.29 
Radium-228 0.63 0.14 0.19 

Thorium-230 62.66 10.40 0.14 

Thorium-232 0.86 0.44 0.14 

Uranium-238 8.82 2.37 1.49 

SLD27643 04/17/03 1.4 1.9 Radium-226 0.94 0.10 0.11 0.00 
Radium-228 0.25 0.08 0.10 

Thorium-230 1.62 0.61 0.13 

Thorium-232 0.38 0.27 0.13 

Uranium-238 0.75 0.49 0.93 

SLD27644 04/17/03 3.3 3.8 Radium-226 2.52 0.19 0.19 0.09 
Radium-228 0.79 0.16 0.19 

Thorium-230 3.35 1.09 0.17 

Thorium-232 1.09 0.56 0.17 

Uranium-238 1.42 1.44 1.30 

SLD27645 04/17/03 5.4 5.9 Radium-226 0.56 0.09 0.12 0.00 
Radium-228 0.30 0.10 0.11 

Thorium-230 0.90 0.46 0.14 

Thorium-232 0.26 0.24 0.14 

Uranium-238 0.54 0.58 0.72 

SLD27646 04/17/03 7.2 7.7 Radium-226 0.48 0.09 0.12 0.00 
Radium-228 0.36 0.10 0.11 

Thorium-230 1.08 0.48 0.13 

Thorium-232 0.27 0.23 0.24 

Uranium-238 -0.19 0,51 0.88 

SLD07359 SLD07359 08/30/01 1.5 2.0 1.5 Radium-226 2.37 0.20 0.14 1.44 

Radium-228 0.28 0.09 0.22 

Thorium-230 5.68 1.32 0.11 

Thorium-232 0.07 0.12 0.21 

Uranium-238 61.20 7.07 4.18 

SLD27647 08/30/01 3 3.5 Radium-226 1.72 0.11 0.06 0.70 
Radium-228 0.56 0.08 0.09 

Thorium-230 3.72 1.08 0.14 

Thorium-232 0.56 0.35 0.14 

Uranium-238 30.59 3.19 1.80 

SLD27648 08/30/01 5 5.5 Radium-226 1.53 0.14 0.10 0.05 
Radium-228 0.86 0.13 0.16 

Thorium-230 2.04 0.68 0.22 

Thorium-232 0.91 0.43 0.12 

Uranium-238 3.51 1.61 2.06 
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SLD07359 SLD27649 08130/01 7 7.5 Radium-226 3.85 0.31 0.19 0.32 
Radium-228 1.18 0.23 0.25 

Thorium-230 5.69 1.40 0.24 

Thorium-232 1.34 0.55 0.23 

Uranium-238 3.97 3.32 3.67 

SL027650 08/30/01 9 9.5 Radium-226 2.94 0.24 0.17 0.18 
Radium-228 1.72 0.26 0.24 

Thorium-230 2.78 0.92 0.28 

Thorium-232 1.75 0.69 0.15 

Uranium-238 5.30 4.11 3.49 

SLD27651 08/30/01 11 11.5 Radium-226 0.97 0.08 0.07 0.07 
Radium-228 1.11 0.12 0.10 

Thorium-230 1.68 0.66 0.34 

Thorium-232 1.05 0.50 0.25 

Uranium-238 4.50 1.35 1.40 

SLD27652 08/30/01 13 13.5 Radium-226 1.07 0.13 0.13 0.54 
Radium-228 1.13 0.19 0.19 

Thorium-230 9.20 16.06 25.04 

Thorium-232 1.13 0.19 0.19 

Uranium-238 3.86 2.48 2.75 

SLD07367 SLD07367 09/24/01 1 1.5 1.0 Radium-226 8.73 0.44 0.09 12.16 
Radium-228 0.72 0.12 0.14 

Thorium-230 181.80 31.67 0.14 

Thorium-232 1.03 0.49 0.14 

Uranium-238 9.77 2.13 2.21 

SLD27673 09/24/01 2.5 3.0 Radium-226 4.15 0.34 0.19 1.06 
Radium-228 1.19 0.26 0.30 

Thorium-230 8.74 1.93 0.24 

Thorium-232 1.17 0.51 0.13 

Uranium-238 30.92 5.67 4.56 

SLD27674 09/24/01 4.5 5.0 Radium-226 4.34 0.35 0.19 3.79 
Radium-228 1.00 0.22 0.32 

Thorium-230 39.90 6.97 0.27 

Thorium-232 0.75 0.38 0.12 

Uranium-238 64.30 8.06 5.27 

SLD27675 09/24/01 6.5 7.0 Radium-226 2.00 0.19 0.15 0.11 
Radium-228 0.69 0.16 0.23 

Thorium-230 2.28 0.81 0.32 

Thorium-232 0.95 0.48 0.27 

Uranium-238 5.58 2.93 3.02 
SL007439 SLD07439  10/02/01 0.5 1.0 0.5 Radium-226 8.84 0.34 0.10 1.17 

Radium-228 0.93 0.12 0.16 

Thorium-230 17.56 3.69 0.47 

Thorium-232 0.94 0.49 0.28 

Uranium-238 7.84 3.01 3.64 

5LD27682 10/02/01 2 2.5 Radium-226 2.49 0.14 0.09 0.45 
Radium-228 1.06 0.13 0.13 

Thorium-230 6.04 1.70 0.18 

Thorium-232 2.04 0.83 0.33 

Uranium-238 	- 6.99 2.18 2.62 



• 

Table 3 - 1 

Pre-Design Investigation Summary of Radionuclide Contaminants of Concern 
Analytical Results for Walkover, Pre-Design Investigation, and Class 2 Borings with Radiological Contamination 

Page 13 of 21 

Sample 
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Sample 
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SLD07439 SLD27683 10/02/01 3.7 4.2 Radium-226 1.07 0.07 0.07 0.03 
Radium-228 0.88 0.10 0.10 

Thorium-230 1.49 0.57 0.12 

Thorium-232 0.81 0.40 0.12 

Uranium-238 3.03 1.98 1.84 

SLD27684 10/02/01 6 6.5 Radium-226 1.76 0.10 0.06 0.11 
Radium-228 0.71 0.10 0.11 

Thorium-230 3.33 1.02 0.32 

Thorium-232 1.12 0.52 0.14 

Uranium-238 2.35 1.61 1.97 

SLD27686 10/02/01 10 10.5 Radium-226 0.96 0.06 0.05 0.02 
Radium-228 0.95 0.09 0.09 

Thorium-230 2.22 0.77 0.14 

Thorium-232 0.82 0.43 0.14 

Uranium-238 1.59 1.61 1.67 

SLD70047 SLD70047 05/02/02 0 0.5 0.0 Radium-226 2.54 0.07 0.16 2.15 
Radium-228 0.59 0.05 0.23 

Thorium-230 11.75 2.49 0.14 

Thorium-232 1.07 0.51 0.14 

Uranium-238 10.71 0.74 2.03 

SLD70048 05/02/02 0.5 1.0 Radium-226 3.36 0.08 0.16 0.29 
Radium-228 0.94 0.06 0.24 

Thorium-230 5.41 2.94 13.40 

Thorium-232 0.94 0.06 0.24 

Uranium-238 4.14 0.47 1.82 

5LD70049 05/02/02 3.5 4.0 Radium-226 1.32 0.03 0.07 0.01 
Radium-228 0.78 0.03 0.11 

Thorium-230 0.00 0.00 9.94 

Thorium-232 0.78 0.03 0.11 

Uranium-238 1.84 0.21 0.83 

SLD76420 5LD76420 05/07/03 0 0.5 Radium-226 8.98 0.40 0.22 1.79 
Radium-228 1.11 0.21 0.23 

Thorium-230 9.03 2.07 0.33 

Thorium-232 1.25 0.57 0.28 

Uranium-238 18.26 3.94 3.32 

SLD76421 05/07/03 0.5 1.0 Radium-226 5.05 0.20 0.11 0.30 
Radium-228 0.85 0.10 0.12 

Thorium-230 4.34 1.18 0.26 

Thorium-232 1.37 0.57 0.14 

Uranium-238 7.63 1.96 1.60 

SLD76422 05/07/03 2.5 3.0 Radium-226 3.76 0.17 0.11 0.11 
Radium-228 0.83 0.10 0.11 

Thorium-230 2.67 0.89 0.36 

Thorium-232 0.53 0.35 0.27 

Uranium-238 3.48 1.62 1.52 

SLD76423 05/07/03 4 4.5 Radium-226 2.96 0.14 0.09 0.13 
Radium-228 0.86 0.10 0.11 

Thorium-230 3.29 1.01 0.15 

Thorium-232 1.08 0.51 0.15 

Uranium-238 - 	3.57 1.09 1.39 
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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 

PLANT 7N 

SLD76420 SLD76424 05/07/03 6.5 7.0 Radium-226 1.37 0.09 0.07 0.00 
Radium-228 0.55 0.07 0.08 

Thorium-230 1.22 0.50 0.12 

Thorium-232 0.77 0.39 0.22 

Uranium-238 0.87 0.86 0.96 

SLD76425 05/07/03 9.3 9.8 Radium-226 1.13 0.09 0.09 0.00 
Radium-228 0.60 0.08 0.09 

Thorium-230 1.36 0.57 0.26 

Thorium-232 0.46 0.31 0.14 

Uranium-238 0.72 0.64 1.17 

SLD76426 05/07/03 11.2 11.7 Radium-226 1.19 0.08 0.07 0.00 
Radium-228 0.37 0.06 0.07 

Thorium-230 1.37 0.56 0.13 

Thorium-232 0.29 0.24 0.13 

Uranium-238 1.33 1.07 0.94 

SLD76427 05/07/03 12.5 13.0 Radium-226 2.02 0.15 0.14 0.00 
Radium-228 0.59 0.12 0.16 

Thorium-230 1.91 0.74 0.16 

Thorium-232 0.58 0.38 0.16 

Uranium-238 0.88 1.12 2.03 

SLD76428 05/07/03 14.5 15.0 Radium-226 1.40 0.09 0.10 0.03 
Radium-228 0.93 0.11 0.10 

Thorium-230 2.03 0.77 016 

Thorium-232 1.42 0.63 0.35 

Uranium-238 0.65 0.79 1.41 

SLD76429 05/07/03 17.5 18.0 Radium-226 1.55 0.11 0.11 0.02 
Radium-228 0.96 0.10 0.11 

Thorium-230 1.56 0.61 0.33 

Thorium-232 1.16 0.51 0.13 

Uranium-238 2.18 1.51 1.35 

SLD76430 SLD76430 05/08/03 0.5 1.0 Radium-226 7.02 0.24 0.10 0.51 
Radium-228 0.79 0.08 0.11 

Thorium-230 5.56 1.41 0.14 

Thorium-232 0.73 0.41 0.14 

Uranium-238 12.79 2.15 1.83 

SLD76431 05/08/03 1 1.5 Radium-226 5.52 0.27 0.18 0.43 
Radium-228 1.29 0.16 0.19 

Thorium-230 6.88 1.62 0.14 

Thorium-232 1.56 0.61 0.14 

Uranium-238 4.70 2.46 2.53 

SLD76432 05/08/03 3 3.5 Radium-226 5.27 0.18 0.07 0.26 
Radium-228 0.86 0.07 0.07 

Thorium-230 4.83 4.73 6.14 

Thorium-232 0.86 0.07 0.07 

Uranium-238 4.65 0.74 0.60 

SLD76433 05/08/03 5 5.5 Radium-226 1.49 0.07 0.05 0.07 
Radium-228 0.58 0.06 0.06 

Thorium-230 2.97 2.50 4.23 

Thorium-232 0.58 0.06 0.06 

Uranium-238 1.01 0.34 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 

PLANT 7N 

SLD76430 SLD76434 05/08/03 7 7.5 Radium-226 1.49 0.08 0.06 0.00 
Radium-228 0.69 0.06 0.06 

Thorium-230 0.13 2.63 4.30 

Thorium-232 0.69 0.06 0.06 

Uranium-238 0.86 0.44 0.43 

SLD76437 05/29/03 11 11.5 Radium-226 5.92 0.22 0.10 2.75 
Radium-228 1.02 0.10 0.10 

Thorium-230 41.40 9.39 9.61 

Thorium-232 1.02 0.10 0.10 

Uranium-238 7.41 1.19 0.93 

SLD76438 05/29/03 12.5 13.0 Radium-226 4.71 0.26 0.20 0.62 
Radium-228 0.97 0.19 0.24 

Thorium-230 9.59 2.18 0.33 

Thorium-232 1.60 0.66 0.28 

Uranium-238 5.36 1.72 1.48 

SLD76435 05/08/03 15 15.5 Radium-226 1.66 0.08 0.07 0.01 
Radium-228 1.07 0.08 0.07 

Thorium-230 0.77 3.00 4.94 

Thorium-232 1.07 0.08 0.07 

Uranium-238 1.22 0.55 0.48 

SLD76436 05/08/03 17.5 18.0 Radium-226 1.67 0.08 0.07 0.07 
Radium-228 1.24 0.09 0.07 

Thorium-230 2.78 3.22 5.38 

Thorium-232 1.24 0.09 0.07 

Uranium-238 1.27 0.65 0.51 

SLD77191 SLD77191 06/18/03 5.5 6.0 Radium-226 1.89 0.08 0.05 1.08 
Radium-228 0.54 0.06 0.05 

Thorium-230 11.67 2.36 0.13 

Thorlum-232 0.69 0.38 0.23 

Uranium-238 22.96 1.85 0.67 

SLD77195 5LD77195 06/18/03 4.5 5.0 Radium-226 1.87 0.10 0.08 2.82 
Radium-228 0.91 0.09 0.08 

Thorium-230 43.05 7.72 0.14 

Thorium-232 0.98 0.48 0.26 

Uranium-238 5.57 1.34 1.27 

SLD77199 SLD77199 06/18/03 5 5.5 Radium-226 5.98 0.22 0.10 7.51 
Radium-228 0.57 0.08 0.10 

Thorium-230 113.10 17.80 0.06 

Thorium-232 0.91 0.31 0.06 

Uranium-238 6.56 1.62 1.56 

PLANT 7S 

SLD06847 S1_006847 10/16/01 0 0.5 0.0 Radium-226 0.78 0.05 0.03 0.00 
Radium-228 0.10 0.03 0.05 

Thorium-230 1.48 3.64 6.15 

Thorium-232 0.10 0.03 0.05 

Uranium-238 1.65 0.56 0.61 

SLD27838 10/16/01 1.5 2.0 Radium-226 4.29 0.23 0.08 1.14 
Radium-228 0.47 0.11 0.10 

Thorium-230 16.26 13.78 15.92 

Thorium-232 0.47 0.11 0.10 

Uranium-238 10.54 1.94 1.63 
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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 

PLANT 7S 

SLD06847 5LD27839 10/16/01 3 3.5 Radium-226 1.49 0.13 0.10 0.00 
Radium-228 1.01 0.16 0.12 

Thorium-230 1.83 0.71 0.15 

Thorium-232 1.15 0.54 0.28 

Uranium-238 0.35 1.06 1.86 

SLD06855 SLD06855 04/15/03 0.5 1.0 0.5 Radium-226 1.09 0.05 0.04 0.00 
Radium-228 0.10 0.03 0.03 

Thorium-230 0.90 0.46 0.14 

Thorium-232 0.05 0.11 0.14 

Uranium-238 1.20 0.31 0.23 

SLD27857 04/15/03 1.5 2.0 Radium-226 5.13 0.30 0.24 1.38 
Radium-228 1.12 0.21 0.27 

Thorium-230 8.54 2.11 0.17 

Thorium-232 1.20 0.59 0.17 

Uranium-238 48.04 5.04 2.12 

SLD27858 04/15/03 2.5 3.0 Radium-226 2.57 0.11 0.07 0.26 
Radium-228 0.89 0.08 0.07 

Thorium-230 4.23 1.23 0.45 

Thorium-232 1.29 0.59 0.34 

Uranium-238 6.21 0.90 0.57 

SLD06856 SLD06856 10/23/01 0 0.5 0.0 Radium-226 1.03 0.06 0.04 0.18 
Radium-228 0.12 0.05 0.07 

Thorium-230 2.83 4.82 7.90 

Thorium-232 0.12 0.05 U.0 / 

Uranium-238 1.42 0.93 0.86 

SLD27859 10123/01 1.5 2.0 Radium-226 13.87 0.47 0.16 2.25 
Radium-228 0.82 0.16 0.28 

Thorium-230 27.83 5.07 0.14 

Thorium-232 1.11 0.51 0.14 

Uranium-238 27.46 4.32 3.81 

5LD27860 10/23/01 3.5 4.0 Radium-226 1.31 0.09 0.08 0.03 
Radium-228 1.14 0.12 0.11 

Thorium-230 2.23 7.91 13.27 

Thorium-232 1.14 0.12 0.11 

Uranium-238 1.33 1.16 1.44 

SL006857 SLD06857 03/20/03 0.5 1.0 0.5 Radium-226 0.81 0.04 0.04 0.00 
Radium-228 0.08 0.03 0.04 

Thorium-230 -0.17 1.51 2.48 

Thorium-232 0.08 0.03 0.04 

Uranium-238 0.62 0.24 0.23 

SLD27861 03/20/03 1.5 2.0 Radium-226 6.95 0.23 0.08 3.77 
Radium-228 0.81 0.08 0.08 

Thorium-230 55.37 9.63 7.54 

Thorium-232 0.81 0.08 0.08 

Uranium-238 11.86 1.29 0.75 

SLD27862 03/20/03 3 3.5 Radium-226 2.90 0.22 0.20 0.32 
Radium-228 0.67 0.16 0.20 

Thorium-230 2.80 1.21 0.51 

Thorium-232 0.40 0.41 0.27 

Uranium-238 14.69 2.16 1.59 
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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 

PLANT 7S 

5LD06868 SLD06868 04/21/03 1.5 2.0 1.5 Radium-226 4.38 0.16 0.07 2.31 
Radium-228 0.50 0.06 0.08 

Thorium-230 35.11 7.12 6.25 

Thorium-232 0.50 0.06 0.08 

Uranium-238 6.21 0.94 0.59 

SLD27883 04/21/03 3 3.5 Radium-226 3.56 0.24 0.22 0.24 
Radium-228 1.08 0.17 0.19 

Thorium-230 3.99 1.21 0.41 

Thorium-232 1.69 0.70 0.16 

Uranium-238 4.72 1.85 1.56 

SLD27884 04/21/03 4 4.5 Radium-226 4.69 0.17 0.08 2.29 

Radium-228 0.85 0.07 0.08 

Thorium-230 34.43 7.60 6.93 

Thorium-232 0.85 0.07 0.08 

Uranium-238 7.55 1.02 0.68 

SLD79668 04/21/03 4.5 5.0 Radium-226 1.18 0.08 0.07 0.00 
Radium-228 0.30 0.06 0.08 

Thorium-230 0,99 0.63 0.52 

Thorium-232 0.35 0.35 0.23 

Uranium-238 0.64 0.55 0.49 

5LD06873 SLD06873 04/17/03 0.5 1.0 0.5 Radium-226 2.93 0.12 0.06 0.92 
Radium-228 0.39 0.06 0.06 

Thorium-230 14.42 2.90 0.13 

Thorium-232 0.84 0.43 0.13 

Uranium-238 5.65 0.71 0.51 

SLD27889 04/17/03 1 1.5 Radium-226 8.07 0.37 0.26 8.19 
Radium-228 1.23 0.22 0.27 

Thorium-230 112.40 30.51 22.61 

Thorium-232 1.23 0.22 0.27 

Uranium-238 42.01 4.47 2.27 

SLD27890 04/17/03 4 4.5 Radium-226 1.34 0.10 0.09 0.04 

Radium-228 0.81 0.10 0.09 

Thorium-230 2.47 0.82 0.26 

Thorium-232 0.71 0.40 0.14 

Uranium-238 1.68 1.12 1.29 

SLD07369 SLD07369 10/01/01 0 0.5 0.0 Radium-226 1.59 0.08 0.05 1.69 

Radium-228 0.23 0.05 0.07 

Thorium-230 10.34 2.20 0.23 

Thorium-232 0.09 0.13 0.13 

Uranium-238 1.79 1.04 1.53 

SLD27899 10/01/01 1.5 

3.5 

2.0 Radium-226 3.02 0.15 0.08 0.33 
Radium-228 1.15 0.12 0.12 

Thorium-230 4.87 1.40 0.16 

Thorium-232 1.38 0.63 0.16 

Uranium-238 7.14 2.06 2.62 

SLD27900 10/01/01 4.0 Radium-226 1.83 0.10 0.06 0.11 

Radium-228 0.99 0.10 0.10 

Thorium-230 3.10 0.96 0.26 

Thorium-232 1.04 0.50 0.14 

Uranium-238 - 	2.99 1.78 1.97 
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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 5  
Ratios 
Value 

PLANT 7S 
SLD07369 SLD27901 10/01/01 5.5 6.0 Radium-226 2.94 0.24 0.20 0.20 

Haalum-228 1.49 0.29 0.27 

Thorium-230 4.39 1.18 0.13 

Thorium-232 1.64 0.62 0.13 
Uranium-238 1.10 4.15 7.39 

5LD27902 10/01/01 7.5 8.0 Radium-226 1.77 0.11 0.09 0.11 
Radium-228 0.64 0.11 0.13 

Thorium-230 3.23 1.03 0.46 

Thorium-232 0.70 0.42 0.28 

Uranium-238 2.88 2.02 2.43 
5LD07373 SLD07373 10/31/01 0 0.5 0.0 Radium-226 0.98 0.04 0.03 1.95 

Radium-228 0.08 0.03 0.05 
Thorium-230 11.70 2.49 0.14 
Thorium-232 0.15 0.17 0.13 
Uranium-238 0.81 0.32 0.31 

SLD27905 10/31/01 1.5 2.0 Radium-226 2.93 0.16 0.13 0.04 
Radium-228 1.07 0.17 0.18 
Thorium-230 2.14 0.74 0.31 
Thorium-232 1.01 0.47 0.13 
Uranium-238 2.50 1.31 1.48 

SLD27906 10/31/01 3.5 4.0 Radium-226 4.90 0.17 0.08 0.41 
Radium-228 1.52 0.12 0.11 

Thorium-230 5.77 1.37 0.56 
Thorium-232 2.35 0.75 0.46 
Uranium-238 4.92 1.00 0.83 

SLD27907 10/31/01 5.5 6.0 Radium-226 1.12 0.06 0.05 0.01 
Radium-228 0.92 0.08 0.08 
Thorium-230 1.09 0.44 0.21 

Thorium-232 1.26 0.49 0.28 
Uranium-238 1.38 0.57 0.52 

5LD07379 SLD07379 03/17/03 0.3 0.8 0.3 Radium-226 1.42 0.09 0.07 0.09 
Radium-228 0.35 0.06 0.08 
Thorium-230 1.83 0.67 0.14 

Thorium-232 0.20 0.21 0.14 

Uranium-238 5.72 1.23 1.03 

SLD27917 03/17/03 1.6 2.1 Radium-226 4.48 0.30 0.26 0.60 
Radium-228 1.85 0.24 0.27 

Thorium-230 5.20 1.44 0.32 
Thorium-232 1.40 0.64 0.17 

Uranium-238 17.33 4.40 3.93 

SLD27918 03/17/03 3.2 3.7 Radium-226 4.30 0.29 0.25 1.08 
Radium-228 1.30 0.23 0.25 
Thorium-230 2.59 0.98 0.37 

Thorium-232 0.85 0.52 0.36 

Uranium-238 49.31 6.32 4.26 

5U:127919 03/17/03 5.2 5.7 Radium-226 2.04 0.17 0.17 0.14 
Radium-228 0.57 0.14 0.16 

Thorium-230 2.56 0.84 0.14 

Thorium-232 1.27 0.56 0.27 
Uranium-238 5.82 2.39 2.48 
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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 

PLANT 7S 

SLD07379 5LD27920 03/17/03 7.5 8.0 Radium-226 9.46 0.44 0.25 0.61 
Radium-228 1.50 0.26 0.28 

Thorium-230 5.68 1.59 0.46 

Thorium-232 2.00 0.82 0.19 

Uranium-238 6.77 3.68 3.77 

5LD07395 5LD07395 05/29/03 0 0.5 Radium-226 0.85 0.04 0.02 0.00 
Radium-228 0.05 0.02 0.02 

Thorium-230 1.11 0.55 0.30 

Thorium-232 0.16 0.21 0.30 

Uranium-238 0.62 0.19 0.17 

SLD27936 05/29/03 1.5 2.0 Radium-226 2.05 0.08 0.05 0.03 
Radium-228 0.13 0.04 0.05 

Thorium-230 2.21 0.88 0.41 

Thorium-232 0.24 0.28 0.41 

Uranium-238 2.23 0.43 0.37 

5LD27937 05/29/03 3 3.5 Radium-226 6.87 0.24 0.10 1.19 
Radium-228 1.06 0.10 0.11 

Thorium-230 11.30 2.54 0.16 

Thorium-232 1.48 0.65 0.16 

Uranium-238 28.55 2.45 0.93 

SLD79669 05/29/03 4 4.5 Radium-226 1.92 0.10 0.08 0.01 
Radium-228 0.44 0.06 0.07 

Thorium-230 1.53 0.61 0.14 

Thorium-232 0.55 0.35 0.26 

Uranium-238 2.07 0.65 0.54 

SLD07399 SLD07399 10/29/01 0 0.5 0.0 Radium-226 0.98 0.06 0.04 0.00 
Radium-228 0.13 0.07 0.07 

Thorium-230 0.91 0.49 0.15 

Thorium-232 0.04 0.12 0.29 

Uranium-238 1.43 0.87 0.83 

SLD27941 10/29/01 1.5 2.0 Radium-226 28.48 0.85 0.20 2.69 

Radium-228 2.18 0.22 0.28 

Thorium-230 37.47 7.18 0.28 

Thorium-232 2.74 0.92 0.33 

Uranium-238 12.05 3.45 4.25 

5LD27942 10/29/01 3.5 4.0 Radium-226 1.52 0.10 0.09 0.09 
Radium-228 1.09 0.13 0.13 

Thorium-230 2.00 0.74 0.14 

Thorium-232 0.62 0.38 0.27 

Uranium-238 5.28 1.73 1.86 

SLD07405 SLD07405 04/15/03 0.5 1.0 0.5 Radium-226 1.85 0.09 0.06 0.13 
Radium-228 0.24 0.05 0.05 

Thorium-230 2.92 0.93 0.15 

Thorium-232 0.16 0.19 0.15 

Uranium-238 4.74 0.70 0.50 

SLD27948 04/15/03 1.5 2.0 Radium-226 4.24 0.30 0.30 1.41 
Radium-228 1.10 0.26 0.35 

Thorium-230 3.56 1.02 0.25 

Thorium-232 1.34 0.56 0.13 

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 5  
Ratios 
Value 

PLANT 7S 
SLD07405 SLD27949  04/15/03 4 4.5 Radium-226 0.81 0.13 0.15 0.01 

Radium-228 0.31 0.15 0.17 
Thorium-230 0.69 0.40 0.31 
Thorium-232 0.29 0.26 0.26 
Uranium-238 1.96 0.94 1.01 

SLD27950 04/15/03 6 6.5 Radium-226 0.52 0.11 0.18 0.00 
Radium-228 0.34 0.13 0.18 
Thorium-230 0.74 0.40 0.13 
Thorium-232 0.20 0.20 0.13 
Uranium-238 1.24 0.93 0.98 

SLD07417 SLD07417 03/24/03 0.2 0.7 0.2 Radium-226 0.99 0.06 0.05 0.00 
Radium-228 0.05 0.03 0.06 
Thorium-230 0.72 0.40 0.14 
Thorium-232 0.05 0.10 0.14 
Uranium-238 0.72 0.28 0.33 

SLD27963 03/24/03 1.5 2.0 Radium-226 4.35 0.16 0.08 5.98 
Radium-228 0.48 0.07 0.07 
Thorium-230 91.11 19.15 0.43 
Thorium-232 0.77 0.54 0.23 
Uranium-238 3.34 0.69 0.79 

SLD27964 03/24/03 3.5 4.0 Radium-226 1.71 0.10 0.08 0.06 
Radium-228 0.88 0.08 0.08 
Thorium-230 2.08 0.87 0.19 
Thorium-232 1.58 0.73 0.19 
Uranium-238 2.45 0.69 0.60 

SLD07441 SLD07441 03/20/03 0.5 1.0 0.5 Radium-226 1.40 0.17 0.19 0.02 
Radium-228 0.38 0.14 0.21 
Thorium-230 1.09 0.51 0.35 
Thorium-232 0.10 0.19 0.38 
Uranium-238 2.38 1.36 1.29 

SLD27687 03/20/03 2 2.5 Radium-226 5.43 0.33 0.27 0.78 
Radium-228 1.19 0.24 0.27 

Thorium-230 10.59 2.09 0.12 

Thorium-232 1.12 0.48 0.12 
Uranium-238 10.71 1.81 2.07 

SLD27688 03/20/03 3.7 4.2 Radium-226 7.01 0.37 0.25 2.79 
Radium-228 0.66 0.25 0.31 
Thorium-230 38.71 6.58 0.13 
Thorium-232 0.73 0.40 0.25 
Uranium-238 18.34 3.10 2.19 

SLD27689 03/20/03 5.5 6.0 Radium-226 4.36 0.29 0.26 1.16 
Radium-228 1.00 0.23 0.29 
Thorium-230 6.16 1.50 0.30 

Thorium-232 1.64 0.64 0.25 
Uranium-238 43.37 4.70 2.37 

SLD79670 03/20/03 6 6.5 Radium-226 5.67 0.28 0.20 0.90 
Radium-228 1.10 0.17 0.21 
Thorium-230 8.86 1.95 0.14 
Thorium-232 1.21 0.53 0.14 
Uranium-238 22.97 2.85 1.69 

• 
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Pre-Design Investigation Summary of Radionuclide Contaminants of Concern 
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Sample Sample Collection Start End Thickness Parameter Result' Error Detection Sum of 5  
Location Identification Date Depth Depth of Cover Limit Ratios 

Number (ft' 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 = 0.95 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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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 5  
Ratios 
Value 

PLANT 7N 
SLD06814 SLD06814 09/19/01 0.2 0.7 0.2 Actinium-227 2.88 0 23 0.23 2.04 

Americium-241 0.03 0.08 0.11 

Cesium-137 0.01 0.03 0.04 

Potassium-40 11.86 1.40 0.38 

Protactinium-231 3.29 0.85 1.15 

Radium-226 3.75 0.21 0.07 

Radium-228 1.55 0.14 0.10 

Thorium-228 1.55 0.14 0.10 

Thorium-230 9.13 8.29 10.50 

Thorium-232 1.55 0.14 0.10 

Uranium-235 1.65 0.27 0.26 

Uranium-238 25.30 2.38 1.01 

SLD27707 09/19/01 1.7 2.2 Actinium-227 0.22 0.12 0.23 0.22 
Americium-241 0.01 0.04 0.06 
Cesium-137 0.00 0.02 0.03 

Potassium-40 11.19 1.23 0.28 

Protactinium-231 0.05 0.53 0.80 
Radium-226 3.52 0.19 0.05 
Radium-228 1.09 0.10 0.07 

Thorium-228 1.09 0.10 0.07 

Thorium-230 4.23 4.62 5.87 
Thorium-232 1.09 0.10 0.07 

Uranium-235 0.22 0.14 0.17 

Uranium-238 4.33 0.69 0.59 

SLD27708 09/19/01 3.8 4.3 Actinium-227 0.10 0.12 0.20 0.04 
Arnericium-241 0.02 0.03 0.05 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 14.15 1.52 0.25 

Protactinium-231 0.03 0.46 0.70 

Radium-226 1.61 0.10 0.04 

Radium-228 0.91 0.09 0.07 

Thorium-228 0.91 0.09 0.07 

Thorium-230 2.47 3.02 5.03 

Thorium-232 0.91 0.09 0.07 

Uranium-235 0.24 0.13 0.14 

Uranium-238 1.63 0.55 0.49 
SLD06815 SLD06815 09/24/01 0.3 0.8 0.3 Actinium-227 3.63 0.27 0.27 4.33 

Americium-241 0.06 0.07 0.11 

Cesium-137 0.05 0.03 0.04 

Potassium-40 12.12 1.42 0.48 

Protactinium-231 2.24 0.83 1.66 

Radium-226 8.72 0.44 0.07 

Radium-228 1.61 0.15 0.12 

Thorium-228 1.61 0.15 0.12 

Thorium-230 21.91 11.06 10.95 

Thorium-232 1.61 0.15 0.12 
Uranium-235 1.20 0.27 0.30 

Uranium-238 11.54 1.53 1.06 



• 

Table 3 - 2 

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 5  
Ratios 
Value 

PLANT 7N 

SLD06815 5LD27709 09/24/01 1.8 2.3 Actinium-227 0.45 0.09 0.14 0.25 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.01 0.02 0.03 

Potassium-40 12.38 1.32 0.24 

Protactinium-231 0.29 0.49 0.76 

Radium-226 2.76 0.15 0.04 

Radium-228 0.89 0.09 0.06 

Thorium-228 0.89 0.09 0.06 

Thorium-230 4.29 3.45 5.69 

Thorium-232 0.89 0.09 0.06 

Uranium-235 0.51 0.16 0.15 

Uranium-238 6.24 0.73 0.53 

SLD27710 09/24/01 3.8 4.3 Actinium-227 0.19 0.10 0.15 0.03 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 10.84 1.18 0.24 

Protactinium-231 -0.48 0.43 0.61 

Radium-226 1.76 0.10 0.04 

Radium-228 0.76 0.08 0.06 

Thorium-228 0.76 0.08 0.06 

Thorium-230 1.70 2.85 4.70 

Thorium-232 0.76 0.08 0.06 

Uranium-235 0.24 0.13 0.15 

Uranium-238 3.14 0.59 0.43 

SLD06816 5LD06816 09/25/01 0.3 0.8 0.3 Actinium-227 0.71 0.34 0.54 1.05 
Americium-241 0.13 0.05 0.18 

Cesium-137 -0.01 0.05 0.09 

Potassium-40 14.03 1.97 0.74 

Protactinium-231 0.09 1.30 2.01 

Radium-226 3.03 0.24 0.15 

Radium-228 1.71 0.23 0.21 

Thorlum-228 3.47 1.39 0.15 

Thorium-230 3.97 1.14 0.27 

Thorium-232 1.47 0.61 0.15 

Uranium-235 1.36 0.37 0.43 

Uranium-238 26.32 3.46 1.68 

SLD27711 09/25/01 1.8 2.3 Actinium-227 0.68 0.33 0.52 0.71 
Americium-241 -0.03 0.11 0.16 

Cesium-137 0.00 0.05 0.08 

Potassium-40 14.15 2.03 0.80 

Protactinium-231 0.21 1.40 2.17 

Radium-226 4.42 0.31 0.14 

Radium-228 1.64 0.23 0.20 

Thorium-228 1.64 0.23 0.20 

Thorium-230 10.24 9.64 16.29 

Thorium-232 1.64 0.23 0.20 

Uranium-235 0.39 0.27 0.48 

Uranium-238 - 	6.85 - 	1.96 1.53 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 3 of 148 

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 

PLANT 7N 
SLD06816 SLD27712 09/25/01 3.8 4.3 Actinium-227 0.12 0.09 0.19 0.01 

Americium-241 -0.01 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 13.59 1.51 0.26 

Protactinium-231 0.16 0.50 0.78 
Radium-226 1.68 0.11 0.05 
Radium-228 0.86 0.10 0.08 
Thorium-228 0.86 0.10 0.08 

Thorium-230 -0.04 3.82 5.76 

Thorium-232 0.86 0.10 0.08 
Uranium-235 0.05 0.10 0.17 

Uranium-238 2.10 0.64 0.56 

SLD27713 09/25/01 5.8 6.3 Actinium-227 0.12 0.09 0.14 0.15 
Americium-241 0.04 0.03 0.05 
Cesium-137 0.00 0.01 0.02 

Potassium-40 11.20 1.21 0.21 

Protactinium-231 0.18 0.37 0.58 
Radium-226 1.48 0.09 0.04 

Radium-228 0.62 0.07 0.06 

Thorium-228 0.62 0.07 0.06 

Thorium-230 3.84 2.75 4.61 

Thorium-232 0.62 0.07 0.06 

Uranium-235 0.10 0.08 0.14 

Uranium-238 2.51 0.51 0.43 

SLD27714 09/25/01 7.8 8.3 Actinium-227 0.33 0.35 0.54 0.37 
Americium-241 -0.04 0.12 0.19 
Cesium-137 -0.02 0.05 0.07 
Potassium-40 11.19 1.83 0.96 
Protactinium-231 0.70 1.48 2.37 

Radium-226 3.59 0.28 0.16 

Radium-228 1.06 0.22 0.24 

Thorium-228 1.45 0.59 0.25 
Thorium-230 3.75 1.06 0.30 
Thorium-232 0.89 0.45 0.25 

Uranium-235 1.52 0.57 0.61 

Uranium-238 13.59 2.65 1.74 
SLD06817 SLD06817  09/10/01 0.2 0.7 0.2 Actinium-227 0.28 0.18 0.29 1.41 

Americium-241 0.08 0.14 0.21 

Cesium-137 0.02 0.03 0.05 

Potassium-40 12.90 1.62 0.39 

Protactinium-231 0.59 0.80 1.27 

Radium-226 1.47 0.11 0.07 

Radium-228 0.81 0.13 0.11 

Thorium-228 0.90 0.43 0.23 

Thorium-230 7.97 1.75 0.23 

Thorium-232 1.04 0.46 0.12 
Uranium-235 0.47 0.19 0.29 

Uranium-238 	- 11.48 2.05 1.75 • 
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Table 3 - 2 

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 3  
Ratios 
Value 

PLANT 7N 

SLD06817 5LD27715 09/10/01 1.7 2.2 Actinium-227 0.13 0.13 0.21 0.00 
Americium-241 0.00 0.08 0.13 

Cesium-137 0.00 0.02 0.03 

Potassium-40 12.23 1.41 0.31 

Protactinium-231 0.17 0.57 0.86 

Radium-226 1.94 0.12 0.06 

Radium-228 0.64 0.08 0.08 

Thorium-228 0.99 0.45 0.28 

Thorium-230 1.31 0.51 0.12 

Thorium-232 0.84 0.40 0.11 

Uranium-235 0.02 0.12 0.20 

Uranium-238 0.22 0.71 1.18 

SLD06818 SLD06818 09/10/01 0.4 0.9 0.4 Actinium-227 0.09 0.15 0.23 0.41 
Americium-241 0.12 0.11 0.16 

Cesium-137 0.01 0.02 0.04 

Potassium-40 7.34 1.01 0.31 

Protactinium-231 -0.18 0.63 0.92 

Radium-226 1.23 0.09 0.06 

Radium-228 0.48 0.07 0.09 

Thorium-228 0.76 0.39 0.26 

Thorium-230 3.15 0.89 0.12 

Thorium-232 0.56 0.32 0.12 

Uranium-235 0.55 0.19 0.22 

Uranium-238 9.85 1.45 1.37 

5LD27718 09/10/01 1.9 2.4 Actinium-227 0.21 0.22 0.33 1.12 
Americium-241 0.16 0.19 0.29 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 10.87 1.40 0.43 

Protactinium-231 0.01 1.04 1.54 

Radium-226 3.55 0.21 0.09 

Radium-228 1.24 0.14 0.13 

Thorium-228 1.03 0.48 0.28 

Thorium-230 4.22 1.13 0.13 

Thorium-232 1.33 0.55 0.13 

Uranium-235 2.39 0.31 0.38 

Uranium-238 48.77 4.67 2.38 

5LD27719 09/10/01 3.2 3.7 Actinium-227 0.51 0.27 0.33 0.56 
Americium-241 0.03 0.16 0.24 

Cesium-137 -0.03 0.03 0.04 

Potassium-40 9.37 1.35 0.50 

Protactinium-231 0.48 0.99 1.52 

Radium-226 3.37 0.20 0.09 

Radium-228 1.04 0.14 0.13 

Thorium-228 1.75 0.62 0.26 

Thorium-230 4.95 1.21 0.12 

Thorium-232 0.82 0.40 0.12 

Uranium-235 1.15 0.27 0.34 

Uranium-238 18.98 2.59 2.06 



Table 3 - 2 

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 5  
Ratios 
Value 

PLANT 7N 
SLD06819 5LD06819 03/05/03 0 0.5 0.0 Actinium-227 0.34 0.27 0.46 0.59 

Americium-241 0.03 0.10 0.16 
Cesium-137 0.07 0.06 0.08 

Potassium-40 7.17 1.48 0.65 

Protactinium-231 -0.07 1.23 2.14 

Radium-226 2.25 0.20 0.19 

Radium-228 0.58 0.17 0.22 

Thorium-228 1.03 0.49 0.33 
Thorium-230 4.46 1.17 0.25 

Thorium-232 1.03 0.48 0.25 

Uranium-235 0.79 0.61 0.95 

Uranium-238 5.64 1.61 1.38 

SLD27721 03/05/03 1 1.5 Actinium-227 0.24 0.18 0.22 0.24 
Americium-241 0.06 0.05 0.08 
Cesium-137 0.04 0.03 0.03 

Potassium-40 11.89 1.06 0.33 

Protactinium-231 -0.32 0.63 0.92 

Radium-226 2.81 0.13 0.09 

Radium-228 0.84 0.09 0.09 

Thorium-228 0.84 0.09 0.09 

Thorium-230 4.49 4.96 7.01 

Thorium-232 0.84 0.09 0.09 

Uranium-235 0.39 0.22 0.45 

Uranium -238 5.16 0.87 0 72 

5LD27722 03/05/03 2.5 3.0 Actinium-227 0.22 0.11 0.19 0.23 
Americium-241 0.04 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.09 0.91 0.31 

Protactinium-231 0.39 0.52 0.81 

Radium-226 2.25 0.10 0.07 

Radium-228 0.67 0.07 0.07 

Thorium-228 0.67 0.07 0.07 

Thorium-230 4.44 4.49 5.81 

Thorium-232 0.67 0.07 0.07 

Uranium-235 0.33 0.23 0.38 

Uranium-238 4.51 0.71 0.58 
SLD06820 SLD06820 10/08/01 0 0.5 0.0 Actinium-227 0.82 0.23 0.37 2.04 

Americium-241 -0.02 0.09 0.11 

Cesium-137 0.07 0.04 0.05 

Potassium-40 11.35 1.07 0.48 

Protactinium-231 1.40 0.98 1.54 

Radium-226 4.12 0.16 0.09 

Radium-228 4.55 0.22 0.14 

Thorium-228 4.55 0.22 0.14 

Thorium-230 7.69 7.47 11.10 

Thorium-232 4.55 0.22 0.14 

Uranium-235 0.66 0.17 0.31 

Uranium-238 	- 10.16 1.21 1.04 • 
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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 5  
Ratios 
Value 

PLANT 7N 

SLD06820 5LD27723 10/08/01 1.5 2.0 Actinium-227 0.13 0.09 0.14 0.21 
Americium-241 0.03 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 12.20 0.88 0.17 

Protactinium-231 0.25 0.39 0.60 

Radium-226 1.67 0.06 0.04 

Radium-228 0.77 0.06 0.05 

Thorium-228 0.77 0.06 0.05 

Thorium-230 3.96 3.38 4.53 

Thorium-232 0.77 0.06 0.05 

Uranium-235 0.31 0.08 0.13 

Uranium-238 5.41 0.69 0.44 

SLD27724 10/08/01 3.5 4.0 Actinium-227 0.41 0.13 0.22 0.18 
Americium-241 0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 13.96 1.09 0.29 

Protactinium-231 -0.06 0.56 0.83 

Radium-226 2.50 0.09 0.05 

Radium-228 1.26 0.10 0.08 

Thorium-228 1.26 0.10 0.08 

Thorium-230 3.80 3.91 6.34 

Thorium-232 1.26 0.10 0.08 

Uranium-235 0.00 0.13 0.19 

Uranium-238 3.26 0.66 0.60 

SLD06821 SLD06821 09/10/01 0.8 1.3 0.8 Actinium-227 0.25 0.21 0.33 0.69 
Americium-241 0.09 0.17 0.25 

Cesium-137 -0.03 0.03 0.05 

Potassium-40 11.16 1.46 0.46 

Protactinium-231 0.32 0.95 1.44 

Radium-226 2.77 0.18 0.09 

Radium-228 1.11 0.14 0.13 

Thorium-228 1.81 0.64 0.22 

Thorium-230 6.61 1.51 0.12 

Thorium-232 1.01 0.45 0.12 

Uranium-235 1.12 0.26 0.34 

Uranium-238 20.08 2.63 2.09 

SLD27725 09/10/01 2.3 2.8 Actinium-227 0.00 0.12 0.19 0.08 
Americium-241 0.10 0.08 0.13 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 11.76 1.36 0.28 

Protactinium-231 0.49 0.54 0.86 

Radium-226 0.84 0.07 0.05 

Radium-228 0.66 0.08 0.08 

Thorium-228 0.79 0.39 0.21 

Thorium-230 1.54 0.57 0.21 

Thorium-232 0.88 0.41 0.11 

Uranium-235 0.36 0.14 0.18 

Uranium-238 - 	5.39 1.18 1.11 
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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) 
1 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD06821 SLD27726 09/10/01 4.3 4.8 Actinium-227 0.33 0.18 0.30 0.05 
Americium-241 0.13 0.11 0.18 

Cesium-137 -0.01 0.04 0.04 

Potassium-40 5.85 0.94 0.35 

Protactinium-231 0.17 0.81 1.25 

Radium-226 1.83 0.13 0.08 

Radium-228 0.87 0.11 0.12 

Thorium-228 2.09 0.73 0.40 

Thorium-230 1.80 0.67 0.38 

Thorium-232 1.09 0.49 0.13 

Uranium-235 0.18 0.16 0.29 

Uranium-238 3.79 1.22 1.57 

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 

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 • 
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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 

PLANT 7N 

SLD06823 SLD06823 09/20/01 0 0.5 0.0 Actinium-227 0.30 0.13 0.20 0.23 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.24 1.17 0.30 

Protactinium-231 0.24 0.54 0.83 

Radium-226 2.88 0.16 0.05 

Radium-228 0.92 0.10 0.08 

Thorium-228 0.92 0.10 0.08 

Thorium-230 2.83 4.05 6.19 

Thorium-232 0.92 0.10 0.08 

Uranium-235 0.34 0.12 0.17 

Uranium-238 4.13 0.89 0.57 

SLD27729 09/20/01 1.5 2.0 Actinium-227 0.30 0.15 0.25 0.42 

Americium-241 0.01 0.05 0.08 

Cesium-137 0.05 0.03 0.03 

Potassium-40 8.54 1.04 0.35 

Protactinium-231 0.45 0.70 1.07 

Radium 226 a 72 0.25 0.00 

Radium-228 2.01 0.17 0.09 

Thorium-228 2.01 0.17 0.09 

Thorium-230 5.75 4.68 7.70 

Thorium-232 2.01 0.17 0.09 

Uranium-235 0.56 0.18 0.21 

Uranium-238 6.10 0.96 0.73 

5LD27730 09/20/01 3.5 4.0 Actinium-227 0.22 0.12 0.18 0.21 

Americium-241 -0.04 0.04 0.05 

Cesium-137 0.01 0.02 0.03 

Potassium-40 12.61 1.35 0.26 

Protactinium-231 0.09 0.50 0.76 

Radium-226 2.92 0.16 0.05 

Radium-228 1.00 0.10 0.07 

Thorium-228 1.00 0.10 0.07 

Thorium-230 4.70 3.58 5.51 

Thorium-232 1.00 0.10 0.07 

Uranium-235 0.33 0.17 0.17 

Uranium-238 2.62 0.66 0.53 

SLD06824 5LD06824 10/17/01 0.8 1.3 0.8 Actinium-227 0.13 0.08 0.21 0.37 
Americium-241 -0.01 0.05 0.08 

Cesium-137 0.04 0.03 0.03 

Potassium-40 20.78 2.18 0.26 

Protactinium-231 -0.26 0.51 0.76 

Radium-226 1.37 0.09 0.05 

Radium-228 1.04 0.11 0.08 

Thorium-228 1.04 0.11 0.08 

Thorium-230 3.67 4.25 7.03 

Thorium-232 1.04 0.11 0.08 

Uranium-235 0.82 0.15 0.17 

Uranium-238 - 	13.97 1.50 0.67 
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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 

PLANT 7N 
SLD06824 SLD27731 10/17/01 1.6 2.1 Actinium-227 0.40 0.33 0.52 0.07 

Americium-241 -0.03 0.09 0.14 

Cesium-137 -0.04 0.06 0.08 
Potassium-40 10.67 1.87 0.80 

Protactinium-231 0.18 1.38 2.17 
Radium-226 3.11 0.25 0.16 

Radium-228 1.21 0.22 0.22 

Thorium-228 1.21 0.22 0.22 

Thorium-230 -1.78 9.40 15.39 
Thorium-232 1.21 0.22 0.22 
Uranium-235 0.54 0.34 0.44 
Uranium-238 3.08 1.72 1.47 

SLD27732 10/17/01 3.7 4.2 Actinium-227 0.08 0.33 0.52 0.20 
Americium-241 0.12 0.12 0.19 
Cesium-137 0.05 0.08 0.09 

Potassium-40 10.42 1.40 0.80 
Protactinium-231 1.60 1.46 2.44 

Radium-226 3.39 0.19 0.15 
Radium-228 0.96 0.18 0.20 
Thorium-228 0.96 0.18 0.20 
Thorium-230 3.80 10.15 16.69 
Thorium-232 0.96 0.18 0.20 

Uranium-235 0.53 0.33 0.43 

Uranium-238 5.15 1.62 1.60 
SLD06825 SLD06825  08/29/01 0.2 0.7 0.2 Actinium-227 0.44 0.15 0.23 0.46 

Americium-241 0.01 0.05 0.07 

Cesium-137 0.04 0.03 0.03 

Potassium-40 12.36 1.37 0.36 

Protactinium-231 -0.75 0.65 0.92 
Radium-226 4.55 0.24 0.06 
Radium-228 1.37 0.13 0.09 
Thorium-228 1.37 0.13 0.09 
Thorium-230 0.34 4.69 7.03 
Thorium-232 1.37 0.13 0.09 

Uranium-235 0.06 0.12 0.21 
Uranium-238 2.59 0.57 0.69 

SLD27733 08/29/01 1.7 2.2 Actinium-227 0.25 0.20 0.47 0.02 
Americium-241 -0.04 0.08 0.13 

Cesium-137 -0.03 0.04 0.07 

Potassium-40 20.78 2.70 0.80 

Protactinium-231 0.55 1.23 1.98 

Radium-226 1.07 0.13 0.13 

Radium-228 1.24 0.19 0.21 

Thorium-228 1.24 0.19 0.21 

Thorium-230 -0.25 7.93 13.17 

Thorium-232 1.24 0.19 0.21 

Uranium-235 0.10 0.21 0.38 

Uranium-238 	- 1.44 1.21 1.28 
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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 

PLANT 7N 

SLD06825 5LD27734 08/29/01 3.7 4.2 Actinium-227 0.00 0.09 0.14 0.08 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.34 0.93 0.20 

Protactinium-231 0.19 0.37 0.58 

Radium-226 1.60 0.09 0.04 

Radium-228 0.59 0.07 0.06 

Thorium-228 0.59 0.07 0.06 

Thorium-230 2.84 2.80 4.22 

Thorium-232 0.59 0.07 0.06 

Uranium-235 0.18 0.11 0.12 

Uranium-238 2.55 0.56 0.40 

SLD27735 08/29/01 5.7 6.2 Actinium-227 0.36 0.17 0.26 0.00 

Americium-241 -0.02 0.05 0.08 

Cesium-137 0.00 0.02 0.04 

Potassium-40 14.65 1.79 0.43 

Protactinium-231 0.71 0.86 1.22 

Radium-22G 1.54 0.12 0.08 

Radium-228 0.77 0.12 0.12 

Thorium-228 0.77 0.12 0.12 

Thorium-230 0.65 4.94 8.16 

Thorium-232 0.77 0.12 0.12 

Uranium-235 0.05 0.14 0.24 

Uranium-238 0.96 0.84 0.80 

SLD06826 SLD06826 03/05/03 0 0.5 0.0 Actinium-227 0.02 0.25 0.40 0.08 
Americium-241 0.11 0.09 0.15 

Cesium-137 0.12 0.06 0.06 

Potassium-40 4.59 1.10 0.55 

Protactinium-231 0.08 1.26 1.95 

Radium-226 2.44 0.19 0.16 

Radium-228 0.04 0.13 0.24 

Thorium-228 0.72 0.55 0.58 

Thorium-230 2.06 0.93 0.23 

Thorium-232 0.34 0.35 0.23 

Uranium-235 0.20 0.48 0.82 

Uranium-238 4.17 1.24 1.24 

5LD27736 03/05/03 1 1.5 Actinium-227 0.44 0.32 0.51 1.28 
Americium-241 0.11 0.14 0.22 

Cesium-137 0.00 0.05 0.08 

Potassium-40 10.61 1.60 0.96 

Protactinium-231 0.90 1.44 2.24 

Radium-226 6.68 0.31 0.22 

Radium-228 1.13 0.19 0.21 

Thorium-228 1.08 0.54 0.41 

Thorium-230 7.18 1.71 0.28 

Thorium-232 0.83 0.45 0.15 

Uranium-235 2.26 0.61 1.08 

Uranium-238 47.59 4.43 1.88 
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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 

PLANT 7N 

SLD06826 SLD27737  03/05/03 2.5 3.0 Actinium-227 0.09 0.09 0.14 0.00 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.70 0.62 0.21 

Protactinium-231 0.21 0.35 0.56 

Radium-226 1.02 0.06 0.06 

Radium-228 0.30 0.05 0.06 

Thorium-228 0.30 0.05 0.06 

Thorium-230 1.06 2.43 4.26 

Thorium-232 0.30 0.05 0.06 

Uranium-235 0.08 0.17 0.28 

Uranium-238 1.66 0.39 0.43 

5LD06827 SLD06827 04/29/03 1.5 2.0 1.5 Actinium-227 0.07 0.26 0.42 0.24 
Americium-241 0.15 0.19 0.30 

Cesium-137 0.04 0.04 0.07 

Potassium-40 11.05 1.48 0.78 

Protactinium-231 -0.09 1.21 1.86 

Radium-226 4.55 0.25 0.18 

Radium-228 0.99 0.17 0.19 

Thorium-228 2.17 0.97 0.39 

Thorium-230 4.45 1.51 0.23 

Thorium-232 1.01 0.61 0.23 

Uranium-235 0.01 0.53 0.88 

Uranium-238 4.92 2.27 2.46 

5LD27738 04/29/03 2 2.5 Actinium-227 0.18 0.19 0.30 0.22 
Americium-241 0.04 0.11 0.18 

Cesium-137 0.01 0.03 0.04 

Potassium-40 9.60 1.03 0.44 

Protactinium-231 0.25 0.82 1.27 

Radium-226 4.59 0.20 0.12 

Radium-228 1.03 0.10 0.10 

Thorium-228 1.66 0.83 0.23 

Thorium-230 3.60 1.32 0.39 

Thorium-232 2.02 0.92 0.23 

Uranium-235 -0.02 0.37 0.62 

Uranium-238 3.18 1.40 1.52 

5LD27739 04/29/03 3.5 4.0 Actinium-227 0.25 0.26 0.43 0.20 
Americium-241 0.04 0.18 0.29 

Cesium-137 -0.04 0.04 0.06 

Potassium-40 10.71 1.49 0.69 

Protactinium-231 1.08 1.22 2.00 

Radium-226 4.69 0.24 0.15 

Radium-228 1.08 0.16 0.17 

Thorium-228 1.69 0.85 0.23 

Thorium-230 4.04 1.43 0.23 

Thorium-232 1.20 0.68 0.23 

Uranium-235 0.16 0.49 0.83 

Uranium-238 3.86 2.32 2.31 

• 

• 
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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 

PLANT 7N 

SLD06827 SLD27740 04/29/03 6.5 7.0 Actinium-227 0.23 0.30 0.48 0.62 
Americium-241 0.11 0.21 0.33 

Cesium-137 0.00 0.04 0.07 

Potassium-40 13.15 1.67 0.90 

Protactinium-231 -0.76 1.42 2.09 

Radium-226 7.65 0.35 0.18 

Radium-228 1.17 0.17 0.19 

Thorium-228 1.70 0.97 0.51 

Thorium-230 8.63 2.74 0.30 

Thorium-232 1.55 0.90 0.30 

Uranium-235 0.46 0.59 1.00 

Uranium-238 8.56 2.70 2.76 

SLD27741 04/29/03 8.5 9.0 Actinium-227 0.25 0.32 0.51 0.55 
Americium-241 0.01 0.22 0.35 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 11.79 1.72 0.90 

Protactinium-231 1.11 1.45 2.35 

Radium-226 8.34 0.36 0.22 

Radium-228 1.27 0.18 0.21 

Thorium-228 1.55 0.81 0.24 

Thorium-230 7.54 2.23 0.24 

Thorium-232 1.98 0.93 0.47 

Uranium-235 0.83 0.65 1.08 

Uranium-238 7.20 2.58 2.90 

SLD06828 SLD06828 03/05/03 0 0.5 0.0 Actinium-227 0.03 0.09 0.10 0.45 
Americium-241 0.01 0.02 0.04 

Cesium-137 0.01 0.01 0.02 

Potassium-40 1.80 0.32 0.19 

Protactinium-231 0.15 0.33 0.52 

Radium-226 1.41 0.07 0.05 

Radium-228 0.12 0.03 0.06 

Thorium-228 0.12 0.03 0.06 

Thorium-230 4.18 3.15 3.67 

Thorium-232 0.12 0.03 0.06 

Uranium-235 0.20 0.20 0.27 

Uranium-238 1.67 0.40 0.35 

SLD27742 03/05/03 1 1.5 Actinium-227 0.25 0.16 0.48 0.54 
Americium-241 0.11 0.11 0.17 

Cesium-137 -0.04 0.05 0.07 

Potassium-40 11.55 1.63 0.77 

Protactinium-231 0.77 1.37 2.13 

Radium-226 6.10 0.28 0.20 

Radium-228 0.95 0.18 0.19 

Thorium-228 1.34 0.63 0.42 

Thorium-230 6.39 1.65 0.37 

Thorium-232 1.60 0.68 0.17 

Uranium-235 1.16 0.54 0.95 

Uranium-238 	- 11.82 2.12 1.48 
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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 

PLANT 7N 
SLD06828 5LD27743 03/05/03 2.5 3.0 Actinium-227 0.20 0.10 0.16 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 11.69 0.93 0.23 

Protactinium-231 0.20 0.41 0.64 
Radium-226 1.30 0.07 0.06 
Radium-228 0.60 0.06 0.06 

Thorium-228 0.60 0.06 0.06 

Thorium-230 1.01 2.87 4.75 

Thorium-232 0.60 0.06 0.06 

Uranium-235 0.06 0.18 0.30 
Uranium-238 0.90 0.44 0.47 

SLD27744 03/05/03 5 5.5 Actinium-227 0.49 0.33 0.54 0.29 
Americium-241 0.10 0.11 0.17 
Cesium-137 -0.02 0.06 0.08 

Potassium-40 11.80 1.73 1.00 

Protactinium-231 -0.97 1.54 2.24 

Radium-226 5.50 0.28 0.22 

Radium-228 1.32 0.21 0.22 

Thorium-228 1.47 0.60 0.25 

Thorium-230 3.32 0.97 0.34 

Thorium-232 1.49 0.59 0.25 

Uranium-235 -0.30 0.62 1.01 

Uranium-238 5.32 1.71 1.48 
SLD06829 SLD06829 09/05/01 0 0.5 0.0 Actinium-227 0.57 0.14 0.25 0.12 

Americium-241 0.03 0.10 0.15 

Cesium-137 0.01 0.02 0.04 

Potasslum-40 10.32 1.27 0.24 

Protactinium-231 1.60 0.65 0.95 

Radium-226 1.17 0.09 0.06 
Radium-228 0.71 0.10 0.09 
Thorium-228 0.71 0.10 0.09 
Thorium-230 -5.41 8.45 12.06 
Thorium-232 0.71 0.10 0.09 

Uranium-235 0.46 0.14 0.25 
Uranium-238 7.27 1.54 1.32 

SLD27745 09/05/01 1.5 2.0 Actinium-227 0.25 0.17 0.27 0.18 
Americium-241 0.10 0.11 0.16 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 17.37 2.03 0.37 

Protactinium-231 -0.91 0.73 1.16 

Radium-226 1.02 0.08 0.06 

Radium-228 1.11 0.13 0.10 

Thorium-228 1.11 0.13 0.10 

Thorium-230 3.73 8.92 13.38 

Thorium-232 1.11 0.13 0.10 
Uranium-235 0.25 0.15 0.26 

Uranium-238 3.72 1.48 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 5  
Ratios 
Value 

PLANT 7N 

SLD06829 SLD27746 09/05/01 3.5 4.0 Actinium-227 0.27 0.20 0.32 0.26 
Americium-241 -0.08 0.13 0.21 

Cesium-137 0.01 0.03 0.05 

Potassium-40 20.75 2.58 0.45 

Protactinium-231 0.34 0.96 1.48 

Radium-226 1.12 0.11 0.09 

Radium-228 1.08 0.16 0.14 

Thorium-228 1.08 0.16 0.14 

Thorium-230 5.62 10.16 17.21 

Thorium-232 1.08 0.16 0.14 

Uranium-235 -0.01 0.16 0.28 

Uranium-238 1.69 1.19 2.09 

5LD27747 09/05/01 5.5 6.0 Actinium-227 0.29 0.42 0.67 0.25 

Americium-241 -0.09 0.31 0.46 

Cesium-137 -0.06 0.06 0.10 

Potassium-40 12.13 2.20 1.00 

Protactinium-231 0.97 1.87 3.01 

Radium-226 3.10 0.27 0.19 

Radium-228 1.47 0.25 0.26 

Thorium-228 1.79 0.68 0.27 

Thorium-230 3.09 0.96 0.32 

Thorium-232 0.98 0.49 0.32 

Uranium-235 0.78 0.47 0.66 

Uranium-238 8.38 3.77 3.90 

SLD27748 09/05/01 7.5 8.0 Actinium-227 0.10 0.29 0.45 0.24 
Americium-241 0.06 0.22 0.33 

Cesium-137 0.00 0.04 0.07 

Potassium-40 7.73 1.64 0.80 

Protactinium-231 -0.22 1.36 2.01 

Radium-226 3.36 0.25 0.13 

Radium-228 1.03 0.18 0.18 

Thorium-228 1.25 0.60 0.32 

Thorium-230 4.46 1.32 0.32 

Thorium-232 0.69 0.43 0.17 

Uranium-235 0.32 0.24 0.44 

Uranium-238 4.73 2.12 2.82 

SLD27749 09/05/01 9.5 10.0 Actinium-227 0.43 0.39 0.66 0.32 
Americium-241 0.31 0.29 0.47 

Cesium-137 -0.02 0.06 0.11 

Potassium-40 11.59 2.15 0.82 

Protactinium-231 2.95 1.88 2.91 

Radium-226 2.55 0.25 0.21 

Radium-228 1.63 0.29 0.31 

Thorium-228 2.43 0.85 0.38 

Thorium-230 4.73 1.30 0.38 

Thorium-232 2.13 0.78 0.15 

Uranium-235 0.51 0.36 0.61 

_Uranium-238 - 	4.54 3.93 3.74 
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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 5  
Ratios 
Value 

PLANT 7N 
SLD06829 SLD27750 09/05/01 11.5 12.0 Actinium-227 0.48 0.20 0.34 0.01 

Americium-241 -0.03 0.14 0.24 

Cesium-137 0.00 0.03 0.06 

Potassium-40 17.19 2.31 0.62 

Protactinium-231 0.74 0.92 1.51 

Radium-226 1.19 0.11 0.10 

Radium-228 1.08 0.16 0.17 

Thorium-228 0.90 0.44 0.36 
Thorium-230 1.37 0.54 0.12 

Thorium-232 1.09 0.48 0.12 

Uranium-235 0.07 0.18 0.32 

Uranium-238 0.22 1.27 2.17 
SLD06830 SLD06830 10/08/01 0.6 1.1 0.6 Actinium-227 0.38 0.29 0.62 2.28 

Americium-241 0.01 0.16 0.23 

Cesium-137 0.06 0.06 0.10 

Potassium-40 9.64 1.86 1.00 

Protactinium-231 0.72 1.79 2.78 

Radium-226 6.21 0.27 0.15 

Radium-228 1.20 0.22 0.24 

Thorium-228 1.20 0.22 0.24 

Thorium-230 28.98 18.24 19.82 
Thorium-232 1.20 0.22 0.24 

Uranium-235 1.36 0.44 0.53 
Uranium-238 24.44 3.25 2.04 

SL027751 10/08/01 2.1 2.6 Actinium-227 0.53 0.30 0.49 0.23 
Americium-241 0.06 0.10 0.16 

Cesium-137 0.01 0.04 0.07 

Potassium-40 11.88 1.50 0.69 

Protactinium-231 0.43 1.28 1.99 
Radium-226 4.93 0.20 0.12 

Radium-228 1.28 0.18 0.18 
Thorium-228 1.32 0.55 0.13 

Thorium-230 3.14 0.93 0.13 

Thorium-232 1.21 0.53 0.25 

Uranium-235 0.37 0.34 0.44 

Uranium-238 4.74 1.58 1.42 

SLD27752 10/08/01 4.1 4.6 Actinium-227 0.27 0.10 0.16 0.21 
Americium-241 0.06 0.03 0.05 
Cesium-137 0.00 0.02 0.02 
Potassium-40 17.03 1.22 0.23 

Protactinium-231 -0.12 0.44 0.65 

Radium-226 1.50 0.06 0.04 

Radium-228 1.03 0.07 0.06 

Thorium-228 1.03 0.07 0.06 

Thorium-230 4.94 3.02 4.95 

Thorium-232 1.03 0.07 0.06 
Uranium-235 0.02 0.09 0.15 

Uranium-238 1.69 0.40 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 

PLANT 7N 

SLD06830 5LD27753 10/08/01 6.1 6.6 Actinium-227 0.24 0.13 0.21 0.26 
Americium-241 0.04 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.17 1.17 0.33 

Protactinium-231 0.12 0.58-  0.89 

Radium-226 2.45 0.09 0.05 

Radium-228 1.02 0.09 0.08 

Thorium-228 1.02 0.09 0.08 

Thorium-230 5.46 5.19 6.19 

Thorium-232 1.02 0.09 0.08 

Uranium-235 0.06 0.11 0.19 

Uranium-238 2.64 0.75 0.61 

5LD06831 SLD06831 09/17/01 1 1.5 1.0 Actinium-227 0.23 0.19 0.52 0.09 
Americium-241 0.04 0.09 0.14 

Cesium-137 -0.03 0.05 0.07 

Potassium-40 17.17 2.30 0.64 

Protactinium-231 0.40 1.26 2.00 

Radium-226 2.33 0.20 0.13 

Radium-228 1.16 0.19 0.19 

Thorium-228 1.16 0.19 0.19 

Thorium-230 2.86 8.56 13.32 

Thorium-232 1.16 0.19 0.19 

Uranium-235 0.14 0.22 0.40 

Uranium-238 2.36 2.34 1.33 

SLD27754 09/17/01 2.5 3.0 Actinium-227 0.00 0.09 0.24 0.24 

Americium-241 -0.01 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 15.11 1.64 0.33 

Protactinium-231 0.61 0.59 0.93 

Radium-226 3.20 0.18 0.05 

Radium-228 1.55 0.14 0.08 

Thnrium-228 1.55 0.14 0.08 

Thorium-230 4.45 4.13 6.84 

Thorium-232 1.55 0.14 0.08 

Uranium-235 0.26 0.18 0.20 

Uranium-238 2.83 0.78 0.64 

SLD27756 09/17/01 6.5 7.0 Actinium-227 0.62 0.34 0.56 0.06 
Arnericium-241 0.01 0.10 0.16 

Cesium-137 0.00 0.05 0.08 

Potassium-40 9.63 1.65 0.83 

Protactinium-231 -0.64 1.39 2.37 

Radium-226 2.89 0.25 0.15 

Radium-228 1.20 0.20 0.22 

Thorium-228 1.51 0.66 0.16 

Thorium-230 2.12 0.80 0.16 

Thorium-232 1.03 0.53 0.16 

Uranium-235 0.01 0.26 0.44 

Uranium-238 3.16 1.59 1.48 
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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 

PLANT 7N 
SLD06831 SLD27757 09/17/01 8.5 9.0 Actinium-227 0.32 0.31 0.49 0.04 

Americium 241 0.06 0.10 0.16 

Cesium-137 -0.02 0.05 0.09 

Potassium-40 13.47 2.04 0.78 
Protactinium-231 0.53 1.42 2.27 

Radium-226 2.24 0.20 0.13 
Radium-228 1.07 0.20 0.24 

Thorium-228 1.07 0.20 0.24 

Thorium-230 1.41 8.74 14.62 

Thorium-232 1.07 0.20 0.24 
Uranium-235 0.19 0.25 0.45 
Uranium-238 3.03 1.61 1.45 

SLD27758 09/17/01 10.5 11.0 Actinium-227 0.19 0.14 0.28 0.10 
Americium-241 0.04 0.05 0.08 
Cesium-137 0.02 0.03 0.04 

Potassium-40 10.81 1.32 0.37 
Protactinium-231 -0.27 0.72 1.07 

Radium-226 3.39 0.20 0.07 
Radium-228 1.15 0.12 0.11 

Thorium-228 1.15 0.12 0.11 

Thorium-230 0.34 4.92 8.05 
Thorium-232 1.15 0.12 0.11 

Uranium-235 0.28 0.20 0.25 
Uranium-238 3.50 0.94 0.78 

5LD27759 09/17/01 12.5 13.0 Actinium-227 0.30 0.16 0.25 0.45 
Americium-241 0.01 0.05 0.07 

Cesium-137 0.01 0.02 0.04 
Potassium-40 10.94 1.34 0.35 
Protactinium-231 0.18 0.65 1.02 
Radium-226 2.33 0.14 0.06 

Radium-228 0.70 0.10 0.09 

Thorium-228 0.70 0.10 0.09 
Thorium-230 7.69 5.61 7.68 
Thorium-232 0.70 0.10 0.09 
Uranium-235 0.33 0.18 0.21 
Uranium-238 4.89 1.02 0.69 

SLD27760 09/17/01 14.5 15.0 Actinium-227 0.24 0.28 0.44 0.41 
Americium-241 -0.04 0.09 0.13 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 10.44 1.74 0.80 

Protactinium-231 0.12 1.27 1.99 

Radium-226 2.45 0.21 0.13 

Radium-228 0.98 0.22 0.20 
Thorium-228 0.98 0.22 0.20 
Thorium-230 7.45 8.77 12.59 
Thorium-232 0.98 0.22 0.20 
Uranium-235 0.08 0.24 0.41 

Uranium-238 3.37 1.56 1.34 

• 

• 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 18 of 148 

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 

PLANT 7N 

SLD06831 SLD27761 09/17/01 16.5 17.1 Actinium-227 0.58 0.12 0.20 0.01 
Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 19.43 2.03 0.26 

Protactinium-231 0.02 0.44 0.68 

Radium-226 1.27 0.08 0.05 

Radium-228 1.10 0.10 0.07 

Thorium-228 1.10 0.10 0.07 

Thorium-230 0.42 3.32 5.01 

Thorium-232 1.10 0.10 0.07 

Uranium-235 0.07 0.08 0.15 

Uranium-238 1.57 0.48 0.48 

SLD06832 5LD06832 09/12/01 1 1.5 1.0 Actinium-227 0.28 0.33 0.50 0.08 
Americium-241 -0.03 0.09 0.14 

Cesium-137 -0.04 0.04 0.07 

Potassium-40 14.84 2.12 0.80 

Protactinium-231 -1.30 1.28 2.09 

Radium-226 3.32 0.26 0.14 

Radium-228 1.21 0.23 0.20 

Thorium-228 1.21 0.23 0.20 

Thorium-230 -3.60 8.62 13.95 

Thorium-232 1.21 0.23 0.20 

Uranium-235 0.10 0.24 0.43 

Uranium-238 2.87 1.44 1.46 

SLD27762 09/12/01 2.5 3.0 Actinium-227 0.33 0.15 0.23 0.26 
Americium-241 0.00 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 15.50 1.71 0.33 

Protactinium-231 0.36 0.61 0.95 

Radium-226 2.80 0.16 0.06 

Radium-228 1.15 0.12 0.09 

Thorium-228 1.15 0.12 0.09 

Thorium-230 5.22 4.13 6.91 

Thorium-232 1.15 0.12 0.09 

Uranium-235 0.19 0.18 0.22 

Uranium-238 2.87 0.58 0.65 

SLD27763 09/12/01 4.5 5.0 Actinium-227 0.30 0.14 0.21 0.21 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.01 0.02 0.03 

Potassium-40 14.39 1.57 0.29 

Protactinium-231 -0.25 0.57 0.85 

Radium-226 2.42 0.14 0.06 

Radium-228 1.01 0.10 0.09 

Thorium-228 1.01 0.10 0.09 

Thorium-230 4.80 3.74 6.25 

Thorium-232 1.01 0.10 0.09 

Uranium-235 0.27 0.13 0.18 

Uranium-238 2.36 0.66 0.59 
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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 

PLANT 7N 
SLD06832 SLD27764 09/12/01 6.5 7.0 Actinium-227 0.63 0.34 0.56 0.27 

Americium-241 0.00 0.11 0.17 
Cesium-137 -0.02 0.06 0.09 
Potassium-40 10.33 1.91 0.88 
Protactinium-231 0.27 1.51 2.37 
Radium-226 3.71 0.29 0.17 
Radium-228 0.93 0.20 0.26 
Thorium-228 1.09 0.52 0.32 
Thorium-230 4.99 1.31 0.14 

Thorium-232 0.89 0.46 0.27 
Uranium-235 0.21 0.28 0.50 
Uranium-238 5.01 1.93 1.55 

SLD27765 09/12/01 8.5 9.0 Actinium-227 0.60 0.32 0.52 0.12 
Americium-241 -0.01 0.11 0.14 
Cesium-137 0.00 0.05 0.08 

Potassium-40 9.95 1.94 0.83 
Protactinium-231 -0.94 1.26 2.11 
Radium-226 2.73 0.23 0.13 
Radium-228 0.88 0.20 0.23 
Thorium-228 1.79 0.78 0.35 
Thorium-230 3.26 1.12 0.19 
Thorium-232 0.68 0.46 0.35 
Uranium-235 0.33 0.25 0.45 
Uranium-238 2.89 1.60 1.42 

SLD27766 09/12/01 10.5 11.0 Actinium-227 0.49 0.34 0.55 0.18 
Americium-241 -0.04 0.10 0.15 
Cesium-137 0.01 0.05 0.08 
Potassium-40 7.80 1.73 0.83 
Protactinium-231 -1.06 1.33 2.22 
Radium-226 1.92 0.19 0.18 
Radium-228 1.22 0.23 0.21 
Thorium-228 1.78 0.74 0.37 
Thorium-230 3.81 1.18 0.17 
Thorium-232 1.12 0.56 0.17 
Uranium-235 0.20 0.26 0.47 
Uranium-238 3.10 1.62 1.31 

5LD27767 09/12/01 12.5 13.0 Actinium-227 0.78 0.38 0.60 0.26 
Americium-241 0.11 0.11 0.18 
Cesium-137 -0.03 0.05 0.08 
Potassium-40 12.05 1.90 1.00 
Protactinium-231 1.08 1.46 2.39 
Radium-226 3.73 0.29 0.16 
Radium-228 1.36 0.23 0.20 
Thorium-228 1.69 0.64 0.25 
Thorium-230 3.63 1.03 0.30 
Thorium-232 1.27 0.55 0.30 
Uranium-235 0.58 0.32 0.52 
Uranium-238 7.68 2.13 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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD06833 5LD06833  03/06/03 0 0.5 0.0 Actinium-227 0.07 0.08 0.12 0.00 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 1.90 0.40 0.20 

Protactinium-231 -0.05 0.31 0.53 

Radium-226 1.16 0.07 0.05 

Radium-228 0.09 0.04 0.05 

Thorium-228 0.09 0.04 0.05 

Thorium-230 0.38 2.20 3.66 

Thorium-232 0.09 0.04 0.05 

Uranium-235 0.14 0.16 0.27 

Uranium-238 0.72 0.36 0.38 

SLD27768 03/06/03 1 1.5 Actinium-227 0.27 0.12 0.20 0.01 
Americium-241 0.01 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.90 1.27 0.30 

Protactinium-231 0.07 0.55 0.83 

Radium 226 1.48 0.08 fl 07 

Radium-228 1.02 0.08 0.08 

Thorium-228 1.02 0.08 0.08 

Thorium-230 1.73 3.90 6.07 

Thorium-232 1.02 0.08 0.08 

Uranium-235 0.13 0.25 0.38 

Uranium-238 1.71 0.65 0.57 

SLD27769 03/06/03 3 3.5 Actinium-227 0.11 0.10 0.15 0.02 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 11.89 0.89 0.22 

Protactinium-231 0.18 0.42 0.66 

Radium-226 2.40 0.10 0.06 

Radium-228 0.67 0.07 0.06 

Thorium-228 0.87 0.07 0.06 

Thorium-230 1.96 3.04 4.67 

Thorium-232 0.67 0.07 0.06 

Uranium-235 0.05 0.18 0.30 

Uranium-238 2.34 0.56 0.45 

SLD27770 03/06/03 5 5.5 Actinium-227 0.37 0.32 0.53 0.07 
Americium-241 0.16 0.10 0.18 

Cesium-137 0.00 0.05 0.09 

Potassium-40 15.92 2.30 1.03 

Protactinium-231 0.01 1.56 2.39 

Radium-226 2.96 0.25 0.25 

Radium-228 0.93 0.22 0.24 

Thorium-228 1.43 0.57 0.24 

Thorium-230 2.96 0.87 0.13 

Thorium-232 0.66 0.37 0.13 

Uranium-235 0.23 0.70 1.06 

Uranium-238 1.71 1.26 1.52 
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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 

PLANT 7N 
SLD06833 5LD27771  03/06/03 6.5 7.0 Actinium-227 0.68 0.58 0.80 1.40 

Americium-241 0.12 0.18 0.28 

Cesium-137 -0.06 0.08 0.11 

Potassium-40 12.18 2.09 1.33 

Protactinium-231 -0.89 2.20 3.77 

Radium-226 19.50 0.74 0.34 

Radium-228 1.18 0.25 0.33 

Thorium-228 1.11 0.64 0.40 

Thorium-230 12.27 3.01 0.40 

Thorium-232 1.01 0.60 0.40 

Uranium-235 1.63 0.99 1.63 

Uranium-238 15.17 3.19 2.57 

SLD27773 03/06/03 10 10.5 Actinium-227 0.15 0.12 0.18 0.24 
Americium-241 0.02 0.04 0.06 
Cesium-137 0.00 0.02 0.03 

Potassium-40 7.86 0.71 0.27 

Protactinium-231 -0.03 0.51 0.78 
Radium-226 3.57 0.14 0.07 
Radium-228 0.66 0.07 0.07 
Thorium-228 0.66 0.07 0.07 

Thorium-230 5.28 4.83 5.36 
Thorium-232 0.66 0.07 0.07 
Uranium-235 0.38 0.38 0.40 
Ur8nithil-230 2.47 U.41 U.bb 

SLD06834 SLD06834  04/23103 0.5 1.0 0.5 Actinium-227 201.70 12.50 3.17 8.63 
Americium-241 3.69 3.52 3.69 

Cesium-137 0.12 0.21 0.30 

Potassium-40 15.50 2.82 2.14 

Protactinium-231 56.68 7.32 10.40 

Radium-226 35.54 1.19 0.76 

Radium-228 82.02 2.78 0.75 

Thorium-228 82.02 2.78 0.75 

Thorium-230 -161.30 200.20 202.10 
Thorium-232 82.02 2.78 0.75 

Uranium-235 0.09 3.07 4.47 
Uranium-238 53.75 21.10 26.61 

SLD27774 04/23/03 1.5 2.0 Actinium-227 4.83 0.57 0.95 0.43 
Arnericium-241 -0.54 0.74 1.04 

Cesium-137 0.02 0.06 0.09 

Potassium-40 15.69 1.67 0.75 

Protactinium-231 0.21 1.79 2.61 

Radium-226 4.76 0.25 0.23 

Radium-228 1.75 0.22 0.20 

Thorium-228 2.28 0.87 0.17 

Thorium-230 3.57 1.14 0.42 

Thorium-232 1.68 0.71 0.17 

Uranium-235 0.41 0.75 1.29 

Uranium-238 13.49 5.85 7.46 • 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD06834 SLD27775 04/23/03 2.5 3.0 Actinium-227 94.75 5.86 1.23 3.83 
Americium-241 0.09 1.14 1.18 

Cesium-137 0.04 0.08 0.11 

Potassium-40 10.14 1.15 0.77 

Protactinium-231 25.20 2.85 3.88 

Radium-226 17.73 0.54 0.29 

Radium-228 37.75 1.27 0.28 

Thorium-228 26.90 4.88 0.32 

Thorium-230 13.13 2.63 0.29 

Thorium-232 22.36 4.12 0.24 

Uranium-235 0.27 1.06 1.78 

Uranium-238 20.37 5.01 8.77 

SL027776 04/23/03 6 6.5 Actinium-227 2.92 0.29 0.42 0.36 

Americium-241 0.22 0.26 0.38 

Cesium-137 -0.03 0.03 0.03 

Potassium-40 9.66 0.83 0.31 

Protactinium-231 1.42 0.78 1.20 

kaaium-228 4.31 0.17 0.09 

Radium-228 1.16 0.10 0.10 

Thorium-228 2.23 0.85 0.31 

Thorium-230 5.14 1.44 0.37 

Thorium-232 2.21 0.83 0.17 

Uranium-235 0.67 0.38 0.58 

Uranium-238 5.24 2.13 2.91 

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 

Protactinium-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 
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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 

PLANT 7N 
SLD06835 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 0.95 0.09 0.07 
Uranium-235 0.09 0.09 0.16 
Uranium-238 2.60 0.54 0.53 

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 09/19/01 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 

Radium-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 • 
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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 

PLANT 7N 

SLD06835 SLD27783 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 

SLD06836 SLD06836 08/29/01 1 1.5 1.0 Actinium-227 0.16 0.16 0.36 0.16 
Americium-241 0.07 0.07 0.11 

Cesium-137 0.00 0.03 0.05 

Potassium-40 12.40 1.69 0.50 

Protactinium-231 0.23 1.01 1.55 

Railium-220 2.98 0.21 0.10 

Radium-228 1.34 0.16 0.14 

Thorium-228 1.34 0.16 0.14 

Thorium-230 0.01 6.73 11.00 

Thorium-232 1.34 0.16 0.14 

Uranium-235 0.75 0.28 0.28 

Uranium-238 7.61 1.41 1.08 

SLD27784 08/29/01 2.5 3.0 Actinium-227 0.27 0.33 0.52 0.58 
Americium-241 0.03 0.10 0.16 

Cesium-137 0.00 0.05 0.08 

Potassium-40 7.88 1.48 0.74 

Protactinium-231 0.48 1.49 2.35 

Radium-226 3.97 0.30 0.16 

Radium-228 1.01 0.23 0.22 

Thorium-228 1.01 0.23 0.22 

Thorium-230 9.55 9.32 16.04 

Thorium-232 1.01 0.23 0.22 

Uranium 235 0.22 0.26 0.45 

Uranium-238 4.90 1.72 1.54 

SLD27785 08/29/01 4.5 5.0 Actinii im-227 0.73 0.25 0.45 0.51 
Americium-241 -0.02 0.11 0.17 

Cesium-137 0.02 0.04 0.07 

Potassium-40 12.02 1.88 0.65 

Protactinium-231 -0.44 1.16 1.74 

Radium-226 2.39 0.20 0.13 

Radium-228 0.80 0.17 0.20 

Thorium-228 0.78 0.43 0.27 

Thorium-230 4.70 1.26 0.14 

Thorium-232 1.00 0.49 0.14 

Uranium-235 1.13 0.33 0.37 

Uranium-238 17.68 2.77 1.59 
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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 

PLANT 7N 
SLD 06836 SLD27786  08/29101 6.5 7.0 Actinium-227 0.42 0.32 0.51 0.15 

Americium-241 -0.05 0.10 0.14 

Cesium-137 -0.07 0.05 0.08 

Potassium-40 11.89 1.84 0.87 

Protactinium-231 -0.04 1.35 2.09 

Radium-226 3.18 0.25 0.13 

Radium-228 1.06 0.21 0.22 

Thorium-228 1.06 0.21 0.22 

Thorium-230 3.79 9.25 15.58 

Thorium-232 1.06 0.21 0.22 

Uranium-235 0.25 0.26 0.46 

Uranium-238 2.64 1.67 1.42 

SLD27787 08/29/01 8.5 9.0 Actinium-227 0.60 0.36 0.59 1.16 
Americium-241 0.02 0.16 0.25 
Cesium-137 -0.03 0.06 0.10 

Potassium-40 9.80 1.80 0.87 

Protactinium-231 0.20 1.69 2.64 

Radium-226 3.10 0.26 0.18 

Radium-228 1.03 0.23 0.25 

Thorium-228 0.96 0.51 0.46 

Thorium-230 3.80 1.11 0.37 

Thorium-232 0.66 0.39 0.15 

Uranium-235 2.96 0.52 0.56 

lhanium -2:38 52.78 6.62 2.28 

SLD27788 08/29/01 10.5 11.0 Actinium-227 0.28 0.12 0.19 0.01 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.02 0.03 

Potassium -40 17.84 1.90 0.27 

Protactinium-231 0.36 0.47 0.75 

Radium-226 1.26 0.08 0.05 

Radium-228 0.97 0.10 0.07 

Thorium-228 0.97 0.10 0.07 

Thorium-230 1.52 3.22 5.32 

Thorium-232 0.97 0.10 0.07 

Uranium-235 0.14 0.12 0.16 

Uranium-238 1.64 0.62 0.50 

SLD27789 08/29/01 12.5 13.0 Actinium-227 0.19 0.11 0.17 0.00 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.01 0.02 0.03 

Potassium-40 20.34 2.13 0.24 

Protactinium-231 -0.02 0.46 0.71 

Radium-226 1.00 0.07 0.05 

Radium-228 0.98 0.10 0.08 

Thorium-228 0.98 0.10 0.08 

Thorium-230 -2.24 3.23 5.15 

Thorium-232 0.98 0.10 0.08 
Uranium-235 0.16 0.12 0.15 

Uranium-238 0.66 0.48 0.53 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD06837 5LD06837 03/13/03 0 0.5 0.0 Actinium-227 0.03 0.24 0.38 0.00 
Americium-241 -0.01 0.07 0.12 

Cesium-137 -0.01 0.04 0.08 

Potassium-40 1.76 1.28 0.71 

Protactinium-231 -0.39 1.17 2.00 

Radium-226 1.33 0.16 0.19 

Radium-228 0.21 0.19 0.25 

Thorium-228 0.08 0.19 0.43 

Thorium-230 1.07 0.49 0.14 

Thorium-232 0.14 0.18 0.25 

Uranium-235 0.13 0.45 0.77 

Uranium-238 0.66 0.71 1.30 

SLD27790 03/13/03 1.5 2.0 Actinium-227 0.31 0.12 0.20 0.01 

Americium-241 -0.02 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 17.33 1.27 0.30 

Protactinium-231 -0.04 0.47 0.80 

Radii im-226 1.63 0.08 0.07 

Radium-228 1.04 0.09 0.07 

Thorium-228 1.04 0.09 0.07 

Thorium-230 0.81 3.84 5.94 

Thorium-232 1.04 0.09 0.07 

Uranium-235 -0.07 0.22 0.36 

Uranium-238 1.36 0.70 0.60 

5LD27791 03/13/03 2.5 3.0 Actinium-227 0.24 0.10 0.22 0.01 
Americium-241 0.01 0.04 0.07 

Cesium-137 0.00 0.02 0.03 

Potassium-40 19.06 1.41 0.34 

Protactinium-231 0.40 0.56 0.88 

Radium-226 1.64 0.09 0.08 

Radium-228 1.12 0.10 0.08 

Thorium-228 1.12 0.10 0.08 

Thorium-230 0.81 3.89 6.41 

Thorium-232 1.12 0.10 0.08 

Uranium-235 0.00 0.24 0.40 

Uranium-238 1.32 0.59 0.63 

SLD27792 03/13/03 4.5 5.0 Actinium-227 0.36 0.55 0.75 0.75 
Americium-241 0.23 0.16 0.26 

Cesium-137 0.00 0.08 0.12 

Potassium-40 14.99 2.60 1.40 

Protactinium-231 0.68 2.13 3.31 

Radium-226 10.14 0.48 0.31 

Radium-228 1.27 0.26 0.31 

Thorium-228 1.85 0.67 0.13 

Thorium-230 6.98 1.58 0.13 

Thorium-232 0.74 0.40 0.13 

Uranium-235 1.43 1.17 1.56 

Uranium-238 13.18 2.50 2.30 
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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 

PLANT 7N 
5LD06837 SLD27793  03113/03 7 7.5 Actinium-227 0.69 0.38 0.64 0.20 

Americium-241 -0.05 0.13 0.20 

Cesium-137 -0.05 0.06 0.10 

Potassium-40 11.71 1.90 1.16 

Protactinium-231 -1.18 1.68 2.81 

Radium-226 4.91 0.32 0.25 

Radium-228 1.37 0.22 0.26 
Thorium-228 1.18 0.54 0.40 
Thorium-230 2.96 0.91 0.38 

Thorium-232 1.31 0.56 0.26 

Uranium-235 -0.11 0.72 1.19 

Uranium-238 2.79 1.73 1.88 

SLD27794 03/13/03 8.5 9.0 Actinium-227 0.42 0.43 0.70 0.29 
Americium-241 0.05 0.14 0.22 
Cesium-137 0.04 0.07 0.12 

Potassium-40 9.51 2.03 1.15 

Protactinium-231 -0.71 1.95 2.90 

Radium-226 5.63 0.35 0.29 

Radium-228 1.59 0.23 0.28 
Thorium-228 2.19 0.83 0.31 

Thorium-230 3.66 1.14 0.46 

Thorium-232 1.36 0.62 0.17 

Uranium-235 0.10 0.84 1.41 

Uranium-238 4.52 2.21 2.01 
SLD06838 SLD06838 10/30/01 1.1 1.6 0.8 Actinium-227 9.53 0.87 1.30 372.33 

Americium-241 0.30 0.48 0.71 

Cesium-137 0.40 0.17 0.20 
Potassium-40 13.76 3.20 2.43 
Protactinium-231 5.29 3.07 7.18 
Radium-226 72.74 2.11 0.38 
Radium-228 1.89 0.40 0.55 
Thorium-228 1.89 0.40 0.55 
Thorium-230 5573.00 427.60 56.94 

Thorium-232 1.89 0.40 0.55 

Uranium-235 19.00 1.74 1.41 
Uranium-238 44.52 6.78 6.00 

SLD27795 10/30/01 2.3 2.8 Actinium-227 0.57 0.47 0.72 4.55 
Americium-241 0.22 0.23 0.35 
Cesium-137 0.13 0.08 0.11 

Potassium-40 12.44 1.76 1.06 
Protactinium-231 -0.69 1.96 2.90 
Radium-226 8.20 0.34 0.18 
Radium-228 1.35 0.24 0.29 
Thorium-228 1.35 0.24 0.29 
Thorium-230 44.54 24.07 28.18 

Thorium-232 1.35 0.24 0.29 
Uranium-235 4.41 0.61 0.71 

Uranium-238 	- 85.75 6.96 2.96 • 
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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 

PLANT 7N 

SLD06838 SLD27796 10/30/01 4.3 4.8 Actinium-227 0.24 0.23 0.45 0.61 
Americium-241 -0.01 0.11 0.16 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 12.11 1.42 0.67 

Protactinium-231 -0.38 1.22 1.81 

Radium-226 4.21 0.18 0.12 

Radium-228 1.74 0.17 0.16 

Thorium-228 1.66 0.65 0.40 

Thorium-230 5.26 1.33 0.14 

Thorium-232 2.43 0.80 0.14 

Uranium-235 1.21 0.30 0.36 

Uranium-238 16.39 2.28 1.39 

SLD27797 10/30/01 6.3 6.8 Actinium-227 0.79 0.28 0.49 0.38 
Americium-241 -0.02 0.10 0.15 

Cesium-137 -0.03 0.04 0.07 

Potassium-40 11.20 1.41 0.71 

Protactinium-231 0.35 1.35 2.08 

Radium-226 4.18 (119 (113 

Radium-228 1.29 0.18 0.20 

Thorium-228 1.64 0.66 0.15 

Thorium-230 5.80 1.48 0.15 

Thorium-232 1.79 0.69 0.28 

Uranium-235 0.51 0.29 0.45 

Uranium-238 5.24 1.49 1.41 

5LD27798 10/30/01 8.3 8.8 Actinium-227 0.51 0.28 0.49 0.02 
Americium-241 0.03 0.10 0.15 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 15.16 1.69 0.73 

Protactinium-231 -1.39 1.46 2.05 

Radium-226 1.99 0.14 0.13 

Radium-228 1.14 0.19 0.18 

Thorium-228 1.14 0.19 0.18 

Thorium-230 1.60 8.64 14.28 

Thorium-232 1.14 0.19 0.18 

Uranium-235 0.09 0.23 0.40 

Uranium-238 1.93 1.41 1.45 

SLD06839 SLD06839 06/30/03 0 

, 

0.5 Actinium-227 0.59 0.18 0.36 5.71 
Americium-241 0.02 0.09 0.11 

Cesium-137 0.13 0.04 0.05 

Potassium-40 5.05 0.70 0.50 

Protactinium-231 3.10 1.11 1.71 

Radium-226 17.21 0.50 0.14 

Radium-228 9.11 0.34 0.14 

Thorium-228 10.38 2.30 0.15 

Thorium-230 20.99 4.12 0.15 

Thorium-232 10.05 2.24 0.15 

Uranium-235 0.61 0.61 0.84 

Uranium-238 6.79 1.10 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 

PLANT 7N 
SLD06839 SLD27799 06/30103 1.5 2.0 Actinium-227 0.17 0.11 0.17 0.08 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.02 0.02 0.03 

Potassium-40 16.33 1.19 0.25 

Protactinium-231 0.52 0.47 0.74 

Radium-226 1.51 0.08 0.06 

Radium-228 1.06 0.08 0.07 

Thorium-228 1.62 0.61 0.13 

Thorium-230 2.78 0.85 0.24 

Thorium-232 1.32 0.54 0.13 

Uranium-235 0.11 0.21 0.34 

Uranium-238 2.01 0.55 0.56 

SLD27800 06/30/03 3.5 4.0 Actinium-227 6.10 0.32 0.39 119.73 
Americium-241 0.13 0.14 0.21 

Cesium-137 0.02 0.04 0.05 

Potassium-40 6.03 1.01 0.64 

Protactinium-231 4.81 1.15 1.94 

Radium-226 36.47 1.01 0.16 
Radium-228 0.79 0.10 0.15 
Thorium-228 0.79 0.10 0.15 

Thorium-230 1785.00 138.60 18.22 

Thorium-232 0.79 0.10 0.15 

Uranium-235 2.53 0.60 1.02 

Uranium-238 44 39 369 1 67 

5LD27801 06/30/03 4.5 5.0 Actinium-227 6.76 0.34 0.38 108.44 
Americium-241 0.39 0.17 0.20 

Cesium-137 0.02 0.04 0.06 
Potassium-40 6.37 0_90 0.62 

Protactinium-231 4.79 1.15 1.88 

Radium-226 31.58 0.89 0.15 

Radium-228 0.97 0.10 0.14 

Thorium-228 0.97 0.10 0.14 

Thorium-230 1607.00 125.20 17.89 

Thorium-232 0.97 0.10 0.14 

Uranium-235 3.23 0.63 0.98 

Uranium-238 73.34 5.43 1.83 

SLD27802 06/30/03 6.5 7.0 Actinium-227 0.96 0.14 0.21 16.07 
Americium-241 0.06 0.07 0.10 

Cesium-137 0.00 0.02 0.04 

Potassium-40 8.18 0.81 0.39 

Protactinium-231 1.12 0.74 1.17 

Radium-226 7.50 0.26 0.09 

Radium-228 0.75 0.08 0.10 

Thorium-228 0.75 0.08 0.10 

Thorium-230 240.10 20.31 9.30 

Thorium-232 0.75 0.08 0.10 
Uranium-235 0.52 0.26 0.55 

Uranium-238 	- 11.01 1.17 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 5  
Ratios 
Value 

PLANT 7N 

SLD06839 5LD27803 06/30/03 8 8.5 Actinium-227 1.31 0.16 0.26 21.59 
Americium-241 0.05 0.08 0.12 

Cesium-137 0.01 0.03 0.04 

Potassium-40 7.76 0.91 0.48 

Protactinium-231 1.37 0.79 1.41 

Radium-226 8.86 0.30 0.11 

Radium-228 1.09 0.11 0.11 

Thorium-228 1.09 0.11 0.11 

Thorium-230 323.20 26.88 10.94 

Thorium-232 1.09 0.11 0.11 

Uranium-235 0.72 0.33 0.66 

Uranium-238 9.63 1.10 1.12 

SLD79667 06/30/03 9.5 10.0 Actinium-227 0.09 0.17 0.25 0.18 
Americium-241 0.00 0.05 0.08 

Cesium-137 0.01 0.02 0.04 

Potassium-40 9.23 1.08 0.38 

Protactinium-231 0.10 0.69 1.09 
Rar1iiim-72A :15R 0 17 010 

Radium-228 0.73 0.10 0.10 

Thorium-228 1.67 0.78 0.34 

Thorium-230 3.56 1.18 0.41 

Thorium-232 0.68 0.44 0.18 

Uranium-235 0.74 0.55 0.55 

Uranium-238 5.15 0.75 0.75 

SLD06840 5LD06840 09/27/01 0 0.5 0.0 Actinium-227 0.40 0.18 0.28 1.22 
Americium-241 0.05 0.12 0.17 

Cesium-137 0.03 0.03 0.05 

Potassium-40 8.42 1.09 0.29 

Protactinium-231 0.63 0.81 1.24 

Radium-226 3.36 0.19 0.06 

Radium-228 0.80 0.11 0.10 

Thorium-228 0.80 0.11 0.10 

Thorium-230 7.59 9.50 14.14 

Thorium-232 0.80 0.11 0.10 

Uranium-235 0.44 0.22 0.26 

Uranium-238 6.15 1.36 1.48 

SLD27804 09127101 1.5 2.0 Actinium-227 0.23 0.16 0.26 0.13 
Americium-241 0.08 0.14 0.16 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 16.23 1.84 0.28 

Protactinium-231 -0.10 0.70 1.03 

Radium-226 2.02 0.13 0.07 

Radium-228 0.91 0.12 0.10 

Thorium-228 0.91 0.12 0.10 

Thorium-230 -9.73 9.22 12.93 

Thorium-232 0.91 0.12 0.10 

Uranium-235 0.39 0.19 0.24 

Uranium-238 7.85 1.63 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 

PLANT 7N 
SLD06840 5LD27805  09/27/01 3.3 3.8 Actinium-227 0.41 0.19 0.30 0.03 

Americium-241 0.21 0.12 0.19 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 14.65 1.76 0.43 

Protactinium-231 0.11 0.85 1.28 

Radium-226 2.31 0.15 0.08 

Radium-228 0.97 0.14 0.13 

Thorium-228 0.97 0.14 0.13 

Thorium-230 -3.34 9.68 15.00 

Thorium-232 0.97 0.14 0.13 

Uranium-235 0.13 0.16 0.29 

Uranium-238 2.72 1.26 1.65 

SLD27806 09/27/01 5.5 6.0 Actinium-227 0.55 0.26 0.42 0.23 
Americium-241 0.04 0.17 0.26 

Cesium-137 0.00 0.03 0.05 

Potassium-40 10.23 1.51 0.62 

Protactinium-231 0.78 1.16 1.81 

Radium-226 4.87 0.28 0.10 

Radium-228 1.08 0.17 0.16 

Thorium-228 1.08 0.17 0.16 

Thorium-230 -5.41 13.98 20.18 

Thorium-232 1.08 0.17 0.16 

Uranium-235 0.45 0.30 0.37 

Uranium-238 5.64 1.99 2.23 

5LD27807 09/27/01 7.5 8.0 Actinium-227 0.51 0.25 0.41 0.25 
Americium-241 0.05 0.18 0.27 

Cesium-137 -0.02 0.04 0.07 
Potassium-40 10.10 1.53 0.62 

Protactinium-231 1.13 1.14 1.82 

Radium-226 3.14 0.22 0.11 

Radium-228 1.29 0.18 0.18 

Thorium-228 1.84 0.70 0.32 

Thorium-230 4.27 1.18 0.14 

Thorium-232 1.41 0.60 0.32 

Uranium-235 0.27 0.22 0.38 

Uranium-238 5.00 2.05 2.21 

SLD27808 09/27/01 8.7 9.2 Actinium-227 0.25 0.25 0.40 1.44 
Americium-241 -0.06 0.16 0.26 

Cesium-137 -0.04 0.04 0.06 

Potassium-40 6.63 1.28 0.58 

Protactinium-231 -0.49 1.04 1.73 

Radium-226 2.51 0.19 0.12 

Radium-228 0.89 0.15 0.18 

Thorium-228 0.89 0.15 0.18 

Thorium-230 23.38 18.29 19.95 

Thorium-232 0.89 0.15 0.18 
Uranium-235 0.02 0.21 0.36 

Uranium-238 1.84 	- 1.49 2.58 
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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 

PLANT 7N 

SLD06840 SLD27995 04/22/03 10.5 11.0 Actinium-227 2.90 0.41 0.77 0.25 
Americium-241 0.32 0.58 0.88 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 9.16 1.54 0.96 

Protactinium-231 0.00 1.49 2.45 

Radium-226 4.22 0.23 0.19 

Radium-228 0.88 0.16 0.20 

Thorium-228 1.14 0.54 0.32 

Thorium-230 2.45 0.83 0.14 

Thorium-232 0.80 0.43 0.14 

Uranium-235 -0.26 0.66 1.11 

Uranium-238 8.95 6.24 6.84 

SLD27996 04/22/03 13 13.5 Actinium-227 2.85 0.27 0.36 0.01 
Americium-241 -0.18 0.20 0.33 

Cesium-137 0.02 0.02 0.04 

Potassium-40 18.34 1.34 0.26 

Protactinium-231 0.00 0.74 1.07 

Radium-226 1 64 n 09 n ng 

Radium-228 1.11 0.09 0.10 

Thorium-228 1.14 0.51 0.23 

Thorium-230 1.52 0.58 0.12 

Thorium-232 0.72 0.39 0.23 

Uranium-235 0.16 0.29 0.50 

Uranium-238 0.48 1.55 2.60 

SLD06841 SLD06841 09/27/01 0.4 0.9 0.4 Actinium-227 0.13 0.17 0.26 7.18 
Americium-241 0.00 0.10 0.16 

Cesium-137 0.07 0.03 0.03 

Potassium-40 3.48 0.62 0.33 

Protactinium-231 0.38 0.71 1.10 

Radium-226 2.32 0.14 0.07 

Radium-228 0.65 0.10 0.09 

Thorium-228 0.65 0.10 0.09 

Thorium-230 37.71 13.39 12.91 

Thorium-232 0.65 0.10 0.09 

Uranium-235 0.30 0.21 0.27 

Uranium-238 2.66 1.19 1.40 

5LD27809 09/27/01 1.9 2.4 Actinium-227 0.47 0.20 0.27 1.43 
Americium-241 0.06 0.12 0.17 

Cesium-137 0.03 0.02 0.04 

Potassium-40 6.61 0.87 0.38 

Protactinium-231 0.72 0.82 1.25 

Radium-226 4.99 0.26 0.07 

Radium-228 0.53 0.08 0.10 

Thorium-228 0.53 0.08 0.10 

Thorium-230 22.31 10.63 14.54 

Thorium-232 0.53 0.08 0.10 

Uranium-235 0.40 0.22 0.30 

Uranium-238 4.86 1.40 1.47 
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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 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD06841 SLD27810 09/27/01 3.9 4.4 Actinium-227 0.43 0.29 0.41 0.71 
Americium-241 0.12 0.16 0.24 

Cesium-137 0.01 0.03 0.05 

Potassium-40 9.94 1.40 0.55 

Protactinium-231 1.30 1.21 1.81 

Radium-226 6.60 0.35 0.10 

Radium-228 1.17 0.16 0.16 

Thorium-228 1.17 0.16 0.16 

Thorium-230 10.38 13.00 20.60 

Thorium-232 1.17 0.16 0.16 

Uranium-235 0.68 0.33 0.42 

Uranium-238 8.00 1.99 2.09 

SLD27811 09/27/01 5.9 6.4 Actinium-227 0.27 0.17 0.26 0.01 
Americium-241 0.10 0.10 0.15 

Cesium-137 0.03 0.02 0.04 

Potassium-40 10.05 1.26 0.32 

Protactinium-231 0.48 0.70 1.08 

Radium-226 2.61 0.15 0.06 

Radium-228 0.86 0.11 0.10 

Thorium-228 0.86 0.11 0.10 

Thorium-230 -1.84 8.57 12.45 

Thorium-232 0.86 0.11 0.10 

Uranium-235 0.28 0.19 0.26 

Uranium-238 2.12 1.13 1.32 

SLD27812 09/27/01 7.9 8.4 Actinium-227 0.21 0.17 0.27 0.03 
Americium-241 0.03 0.11 0.16 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 9.43 1.19 0.37 

Protactinium-231 0.23 0.78 1.19 

Radium-226 2.07 0.13 0.07 

Radium-228 1.07 0.13 0.10 

Thorium-228 1.07 0.13 0.10 

Thorium-230 -8.67 9.44 13.29 

Thorium-232 1.07 0.13 0.10 

Uranium-235 0.19 0.17 0.26 

Uranium-238 2.75 1.36 1.40 

SLD27813 09/27/01 9.9 10.4 Actinium-227 0.38 0.28 0.47 0.06 
Americium-241 0.11 0.21 0.33 

Cesium-137 0.00 0.05 0.09 

Potassium-40 13.36 2.21 0.72 

Protactinium-231 0.14 1.36 2.13 

Radium-226 1.17 0.14 0.12 

Radium-228 0.88 0.21 0.23 

Thorium-228 1.30 0.57 0.35 

Thorium-230 1.49 0.60 0.14 

Thorium-232 1.02 0.49 0.14 

Uranium-235 0.24 0.25 0.46 

Uranium-238 4.37 2.46 2.78 

• 

• 
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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 

PLANT 7N 

SLD06841 SLD27997 04/22/03 10.5 11.1 Actinium-227 1.92 0.37 0.66 0.20 
Americium-241 0.27 0.52 0.81 

Cesium-137 -0.01 0.05 0.07 

Potassium-40 10.27 1.29 0.54 

Protactinium-231 0.27 1.30 2.11 

Radium-226 2.05 0.17 0.18 

Radium-228 0.66 0.15 0.16 

Thorium-228 1.42 0.66 0.17 

Thorium-230 2.60 0.92 0.17 

Thorium-232 1.30 0.61 0.17 

Uranium-235 0.07 0.58 0.98 

Uranium-238 8.54 3.94 6.07 

SLD27998 04/22/03 12 12.5 Actinium-227 1.52 0.35 0.61 0.26 
Americium-241 -0.38 0.51 0.84 

Cesium-137 0.00 0.04 0.06 

Potassium-40 7.80 1.27 0.66 

Protactinium-231 -0.06 1.31 1.91 

Radium-226 2.54 0.18 0 16 

Radium-228 0.68 0.14 0.17 

Thorium-228 1.80 0.70 0.15 

Thorium-230 4.41 1.22 0.15 

Thorium-232 0.64 0.39 0.15 

Uranium-235 -0.13 0.56 0.94 

Uranium-238 6.19 3.64 6.47 

SLD27999 04/22/03 17 17.5 Actinium-227 2.73 0.26 0.35 0.00 
Americium-241 0.02 0.20 0.33 

Cesium-137 0.02 0.02 0.03 

Potassium-40 17.67 1.32 0.29 

Protactinium-231 0.76 0.65 1.00 

Radium-226 1.66 0.09 0.09 

Radium-228 1.00 0.09 0.09 

Thorium-228 1.31 0.60 0.28 

Thorium-230 1.82 0.70 0.15 

Thorium-232 1.10 0.53 0.15 

Uranium-235 0.19 0.28 0.49 

Uranium-238 0.68 1.51 2.54 

SLD06842 SLD06842 04/29/03 0 0.5 Actinium-227 3.17 0.46 0.84 2.68 
Americium-241 0.43 0.85 1.27 

Cesium-137 0.22 0.06 0.09 

Potassium-40 10.90 1.46 0.82 

Protactinium-231 1.52 1.85 2.81 

Radium-226 7.02 0.33 0.22 

Radium-228 1.24 0.21 0.24 

Thorium-228 2.06 0.80 0.39 

Thorium-230 10.69 2.42 0.16 

Thorium-232 1.16 0.56 0.16 

Uranium-235 1.84 0.72 1.43 

Uranium-238 45.24 8.50 8.64 
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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 

PLANT 7N 

SLD06842 SLD27814 04/29/03 1.5 2.0 Actinium-227 1.89 0.19 0.29 0.19 
Americium-241 -0.02 0.18 0.26 

Cesium-137 0.01 0.02 0.03 

Potassium-40 11.30 0.85 0.21 

Protactinium-231 0.26 0.53 0.78 

Radium-226 1.80 0.08 0.07 

Radium-228 0.73 0.07 0.07 

Thorium-228 1.39 0.59 0.30 

Thorium-230 3.57 1.03 0.25 

Thorium-232 0.91 0.45 0.14 

Uranium-235 0.23 0.25 0.42 

Uranium-238 5.68 1.72 2.10 

5LD27815 04/29/03 3.5 4.0 Actinium-227 2.95 0.26 0.38 0.15 
Americium-241 0.05 0.23 0.34 

Cesium-137 0.02 0.02 0.03 

Potassium-40 14.24 1.05 0.28 

Protactinium-231 0.78 0.69 1.04 

Radium-226 3.41 0.13 0.08 

Radium-228 1.07 0.08 0.08 

Thorium-228 1.68 0.66 0.37 

Thorium-230 3.33 0.98 0.14 

Thorium-232 1.71 0.65 0.14 

Uranium-235 0.36 0.30 0.50 

Uranium-238 2.42 1.96 2.63 

SLD27816 04/29/03 4.5 5.0 Actinium-227 1.90 0.19 0.26 0.02 
Americium-241 -0.18 0.15 0.24 

Cesium-137 0.01 0.02 0.02 

Potassium-40 15.91 1.11 0.21 

Protactinium-231 0.57 0.53 0.80 

Radium-226 1.17 0.07 0.06 

Radium-228 0.81 0.06 0.07 

Thorium-228 1.83 0.72 0.37 

Thorium-230 2.04 0.76 0.37 

Thorium-232 1.23 0.56 0.33 

Uranium-235 0.14 0.22 0.38 

Uranium-238 1.12 1.13 1.92 

SLD06843 SLD06843  03/05/03 0 0.5 0.0 Actinium-227 0.04 0.08 0.13 0.00 
Americium-241 -0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 1.41 0.37 0.22 

Protactinium-231 -0.32 0.41 0.58 

Radium-226 1.46 0.08 0.05 

Radium-228 0.03 0.04 0.07 

Thorium-228 0.03 0.04 0.07 

Thorium-230 0.09 2.45 4.05 

Thorium-232 0.03 0.04 0.07 

Uranium-235 0.07 0.17 0.29 

Uranium-238 	- 0.99 0.30 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 

PLANT 7N 

SLD06843 SLD27817 03/05/03 1.5 2.0 Actinium-227 0.11 0.25 0.40 0.00 
Americium-241 -0.04 0.07 0.12 

Cesium-137 0.01 0.04 0.08 

Potassium-40 1.45 1.28 1.01 

Protactinium-231 2.20 1.65 1.90 

Radium-226 1.61 0.17 0.20 

Radium-228 0.21 0.14 0.21 

Thorium-228 0.20 0.28 0.46 

Thorium-230 1.92 0.85 0.21 

Thorium-232 0.31 0.31 0.21 

Uranium-235 0.20 0.49 0.85 

Uranium-238 0.77 0.79 1.44 

5LD27818 03/05/03 2.5 3.0 Actinium-227 0.18 0.11 0.18 0.04 
Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.44 1.13 0.28 

Protactinium-231 0.16 0.49 0.74 

Radium-220 1.66 0.00 0.07 

Radium-228 0.85 0.08 0.07 

Thorium-228 0.85 0.08 0.07 

Thorium-230 0.16 3.77 5.80 

Thorium-232 0.85 0.08 0.07 

Uranium-235 0.23 0.25 0.37 

Uranium-238 3.27 0.73 0.57 

SLD27819 03/06/03 5 5.5 Actinium-227 0.14 0.16 0.24 0.26 
Americium-241 0.05 0.05 0.08 

Cesium-137 0.00 0.02 0.03 

Potassium-40 11.95 1.04 0.38 

Protactinium-231 0.54 0.68 1.08 

Radium-226 5.58 0.20 0.09 

Radium-228 1.16 0.10 0.10 

Thorium-228 1.16 0.10 0.10 

Thorium-230 4.73 4.41 7.37 

Thorium-232 1.16 0.10 0.10 

Uranium-235 0.32 0.29 0.51 

Uranium-238 4.31 0.82 0.70 

SLD06844 SLD08844 09/24/01 0.3 0.8 0.3 Actinium-227 0.62 0.11 0.17 1.57 

Americium-241 0.03 0.02 0.07 

Cesium-137 0.07 0.03 0.03 

Potassium-40 5.58 0.72 0.29 

Protactinium-231 0.91 0.59 0.93 

Radium-226 3.97 0.21 0.05 

Radium-228 1.67 0.14 0.08 

Thorium-228 1.67 0.14 0.08 

Thorium-230 8.60 6.12 6.91 

Thorium-232 1.67 0.14 0.08 

Uranium-235 0.59 0.19 0.22 

Uranium-238 6.39 0.81 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 

PLANT 7N 

SLD06844 SLD27820 09/24/01 1.8 2.3 Actinium-227 0.57 0.11 0.17 0.08 
Americium-241 0.03 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 10.38 1.12 0.22 

Protactinium-231 0.23 0.42 0.64 

Radium-226 2.37 0.13 0.04 

Radium-228 0.90 0.09 0.06 

Thorium-228 0.90 0.09 0.06 

Thorium-230 2.55 2.89 4.75 

Thorium-232 0.90 0.09 0.06 

Uranium-235 0.22 0.10 0.14 

Uranium-238 3.41 0.51 0.45 

SLD27821 09/24/01 3.8 4.3 Actinium-227 0.29 0.09 0.13 0.00 
Americium-241 0.03 0.02 0.04 

Cesium-137 0.01 0.02 0.02 

Potassium-40 12.65 1.32 0.18 

Protactinium-231 -0.13 0.32 0.48 

Radium 226 1.04 0.07 0.03 

Radium-228 0.79 0.08 0.05 

Thorium-228 0.79 0.08 0.05 

Thorium-230 0.23 2.25 3.66 

Thorium-232 0.79 0.08 0.05 

Uranium-235 0.10 0.09 0.11 

uranium-238 1.06 0.38 0.36 

SLD27822 09/24/01 5.8 6.3 Actinium-227 0.06 0.06 0.13 0.00 
Americium-241 0.02 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 9.85 1.09 0.18 

Protactinium-231 -0.14 0.32 0.48 

Radium-226 0.63 0.05 0.03 

Radium-228 0.33 0.05 0.05 

Thorium-228 0.33 0.05 0.05 

Thorium-230 0.45 2.12 3.53 

Thorium-232 0.33 0.05 0.05 

Uranium-235 0.01 0.06 0.10 

Uranium-238 0.74 0.33 0.35 

SLD27823 09/24/01 7.8 8.3 Actinium-227 0.24 0.10 0.16 0.08 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 13.43 1.47 0.23 

Protactinium-231 -0.24 0.45 0.66 

Radium-226 0.93 0.06 0.04 

Radium-228 0.71 0.07 0.06 

Thorium-228 0.71 0.07 0.06 

Thorium-230 -2.15 3.13 4.99 

Thorium-232 0.71 0.07 0.06 

Uranium-235 0.26 0.10 0.14 

Uranium-238 5.21 0.82 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 5  
Ratios 
Value 

PLANT 7N 

SLD06871 SLD06871 10/17/01 0.8 1.3 0.8 Actinium-227 0.15 0.11 0.17 0.05 
Americium-241 0.00 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Pntassium-40 20.42 1.46 0.26 

Protactinium-231 0.02 0.47 0.71 

Radium-226 1.10 0.06 0.05 

Radium-228 0.95 0.08 0.07 

Thorium-228 0.95 0.08 0.07 

Thorium-230 0.85 3.37 5.41 

Thorium-232 0.95 0.08 0.07 

Uranium-235 0.23 0.09 0.15 

Uranium-238 3.80 0.63 0.53 

SLD27824 10/17/01 2.2 2.7 Actinium-227 0.50 0.36 0.60 0.33 
Americium-241 0.06 0.13 0.20 

Cesium-137 0.00 0.06 0.09 

Potassium-40 13.99 1.73 0.79 

Protactinium-231 0.90 1.69 2.68 

Radium-220 4.85 0.23 0.16 

Radium-228 1.47 0.21 0.25 

Thorium-228 1.55 0.64 0.44 

Thorium-230 4.93 1.30 0.26 

Thorium-232 1.76 0.68 0.31 

Uranium-235 0.43 0.41 0.55 

Uranium-238 5.70 1.73 1.82 

SLD27825 10/17/01 4.1 4.6 Actinium-227 0.54 0.30 0.52 0.22 
Americium-241 0.03 0.12 0.18 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 11.75 1.54 0.87 

Protactinium-231 0.16 1.55 2.39 

Radium-226 3.79 0.20 0.14 

Radium-228 1.13 0.18 0.24 

Thorium-228 1.35 0.56 0.13 

Thorium-230 4.27 1.15 0.25 

Thorium-232 1.24 0.54 0.13 

Uranium-235 0.02 0.27 0.46 

Uranium-238 4.28 1.80 1.58 

SLD27994 10/17/01 5.6 6.1 Actinium-227 0.22 0.18 0.42 0.07 
Americium-241 0.00 0.09 0.13 

Cesium-137 0.04 0.04 0.07 

Potassium-40 12.32 1.45 0.67 

Protactinium-231 1.88 1.20 1.98 

Radium-226 2.42 0.14 0.12 

Radium-228 1.61 0.18 0.17 

Thorium-228 1.61 0.18 0.17 

Thnrii im-230 -6.68 8.05 12.23 

Thorium-232 1.61 0.18 0.17 

Uranium-235 0.32 0.25 0.35 

Uranium-238 2.65 1.20 1.27 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 
SLD06872 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 

5LD27827 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 
Potasslum-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 
5LD07315 5LD07315 10/02/01 0 0.5 0.0 Actinium-227 0.27 0.23 0.36 4.73 

Americium-241 0.15 0.24 0.38 
Cesium-137 0.24 0.05 0.04 
Potassium-40 6.47 0.93 0.51 
Protactinium-231 0.31 1.02 1.56 
Radium-226 4.86 0.20 0.09 
Radium-228 0.77 0.11 0.14 
Thorium-228 2.50 0.89 0.29 
Thorium-230 23.58 4.82 0.35 

Thorium-232 2.11 0.80 0.35 
Uranium-235 0.66 0.28 0.35 

Uranium-238 	- 11.49 2.91 2.96 

• 

• 



• 

• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 40 of 148 

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 

PLANT 7N 

SLD07315 SLD27576 10/02/01 1.5 2.0 Actinium-227 0.17 0.26 0.41 0.52 
Americium-241 0.00 0.28 0.44 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 13.13 1.44 0.63 

Protactinium-231 0.02 1.21 1.83 

Radium-226 6.07 0.26 0.11 

Radium-228 1.03 0.16 0.16 

Thorium-228 1.14 0.56 0.43 

Thorium-230 4.55 1.28 0.15 

Thorium-232 1.37 0.60 0.15 

Uranium-235 1.27 0.36 0.41 

Uranium-238 15.68 3.38 3.42 

SLD27577 10/02/01 3.3 3.8 Actinium-227 -0.03 0.14 0.21 0.06 
Americium-241 0.04 0.15 0.23 

Cesium-137 -0.03 0.02 0.03 

Potassium-40 13.51 1.29 0.38 

Protactinium-231 -0.39 0.56 0.95 

Radii um-72A n FM n nA 0 07 

Radium-228 0.67 0.09 0.08 

Thorium-228 1.07 0.48 0.27 

Thorium-230 1.76 0.64 0.23 

Thorium-232 1.00 0.45 0.12 

Uranium-235 0.34 0.15 0.20 

Uranium-238 4.45 1.94 1.78 

SLD28006 10/02/01 5.5 6.0 Actinium-227 0.15 0.16 0.25 0.13 
Americium-241 0.13 0.17 0.27 

Cesium-137 0.01 0.02 0.04 

Potassium-40 8.17 0.93 0.38 

Protactinium-231 -0.29 0.72 1.07 

Radium-226 2.13 0.11 0.06 

Radium-228 0.82 0.10 	. 0.11 

Thorium-228 1.45 0.62 0.33 

Thorium-230 3.12 0.99 0.33 

Thorium-232 1.25 0.56 0.15 

Uranium-235 0.00 0.20 0.26 

Uranium-238 3.47 1.48 2.02 

SLD07317 5LD07317  10/03/01 0 0.5 0.0 Actinium-227 0.19 0.14 0.30 1.02 
Americium-241 0.07 0.27 0.43 

Cesium-137 0.30 0.07 0.04 

Potassium-40 7.37 1.17 0.38 

Protactinium-231 0.76 0.88 1.37 

Radium-226 3.07 0.19 0.07 

Radium-228 1.08 0.14 0.13 

Thorium-228 1.02 0.48 0.25 

Thorium-230 5.11 1.32 0.25 

Thorium-232 1.00 0.48 0.29 

Uranium-235 1.01 0.24 0.32 

Uranium-238 19.51 3.66 3.27 
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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 

PLANT 7N 
SLD07317 SLD27578 10/03/01 1.5 2.0 Actinium-227 0.28 0.16 0.26 0.38 

Americium-241 -0.08 0.22 0.34 
Cesium-137 0.03 0.03 0.04 
Potassium-40 11.93 1.49 0.31 
Protactinium-231 0.10 0.73 1.10 
Radium-226 2.44 0.16 0.07 
Radium-228 1.30 0.14 0.10 
Thorium-228 1.67 0.72 0.47 
Thorium-230 4.42 1.31 0.16 
Thorium-232 1.91 0.76 0.16 
Uranium-235 0.55 0.21 0.26 
Uranium-238 9.62 2.50 2.76 

SLD27579 10/03/01 3.5 4.0 Actinium-227 0.24 0.14 0.22 0.11 
Americium-241 -0.08 0.16 0.27 
Cesium-137 -0.05 0.02 0.03 
Potassium-40 10.49 1.30 0.27 
Protactinium-231 -0.20 0.65 0.95 
Radium-226 2.30 	_ 0.14 0.06 
Radium-228 0.93 0.11 0.09 
Thorium-228 1.85 0.72 0.33 
Thorium-230 3.16 1.00 0.28 
Thorium-232 1.58 0.65 0.15 
Uranium-235 0.16 0.18 0.23 
Uranium-238 1.21 1.34 2.35 

SLD27580 10/03/01 5.5 6.0 Actinium-227 0.14 0.16 0.26 0.00 
Americium-241 0.00 0.23 0.41 
Cesium-137 0.00 0.02 0.04 
Potassium-40 14.21 1.90 0.32 
Protactinium-231 0.14 0.76 1.18 
Radium-226 0.71 0.07 0.07 
Radium-228 0.62 0.11 0.11 
Thorium-228 1.03 0.53 0.35 
Thorium-230 1.54 0.67 0.35 
Thorium-232 1.10 0.54 0.16 
Uranium-235 0.10 0.15 0.25 
Uranium-238 0.58 1.76 3.10 

SLD07319 SLD07319 10/04/01 0 0.5 0.0 Actinium-227 0.40 0.22 0.34 1.17 
Americium-241 0.06 0.14 0.21 
Cesium-137 0.06 0.04 0.04 
Potassium-40 8.83 1.20 0.43 
Protactinium-231 0.45 0.97 1.47 
Radium-226 2.45 0.16 0.08 
Radium-228 1.67 0.17 0.14 
Thorium-228 1.97 0.73 0.26 
Thorium-230 6.16 1.55 0.14 
Thorium-232 2.43 0.82 0.14 
Uranium-235 0.39 0.27 0.34 
Uranium-238 4.20 1.85 1.78 • 
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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 

PLANT 7N 

SLD07319 SLD27581 10/04/01 1.5 2.0 Actinium-227 0.33 0.14 0.23 0.06 
Americium-241 0.09 0.09 0.14 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 10.55 1.27 0.27 

Protactinium-231 0.72 0.64 1.02 

Radium-226 1.79 0.11 0.06 

Radium-228 0.72 0.10 0.09 

Thorium-228 0.66 0.38 0.24 

Thorium-230 2.51 0.81 0.24 

Thorium-232 0.93 0.45 0.28 

Uranium-235 0.12 0.13 0.23 

Uranium-238 2.56 1.02 1.20 

SL027582 10/04/01 2.7 3.2 Actinium-227 0.17 0.19 0.29 0.26 

Americium-241 0.09 0.11 0.17 

Cesium-137 0.01 0.02 0.04 

Potassium-40 11.07 1.38 0.37 

Protactinium-231 0.22 0.80 1.22 

Radii im-226 2.44 0.15 0,07 

Radium-228 1.04 0.13 0.11 

Thorium-228 1.75 0.73 0.46 

Thorium-230 4.96 1.40 0.16 

Thorium-232 0.82 0.46 0.16 

Uranium-235 0.15 0.16 0.28 

Uranium-238 4.19 1.53 1.44 

SLD07321 SLD07321 09/06/01 0.6 1.1 0.6 Actinium-227 0.54 0.15 0.22 0.26 

Americium-241 0.05 0.05 0.08 

Cesium-137 0.02 0.02 0.04 

Potassium-40 15.50 1.75 0.43 

Protactinium-231 0.44 0.73 1.14 

Radium-226 4.18 0.23 0.07 

Radium-228 1.03 0.12 0.11 

Thorium-228 0.00 0.40 0.46 

Thorium-230 5.41 1.41 0.14 

Thorium-232 0.84 0.44 0.14 

Uranium-235 0.16 0.18 0.24 

Uranium-238 2.52 0.85 0.75 

SLD27583 09/06/01 1.7 2.2 Actinium-227 0.44 0.12 0.19 0.18 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 14.74 1.55 0.23 

Protactinium-231 0.11 0.47 0.71 

Radium-226 2.43 0.14 0.05 

Radium-228 1.06 0.10 0.07 

Thorium-228 1.97 1.32 1.22 

Thorium-230 3.73 1.89 0.79 

Thorium-232 1.64 1.13 0.44 

Uranium-235 0.28 0.14 0.16 

Uranium-238 - 	2.67 0.58 0.50 
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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 

PLANT 7N 

SLD07321 SLD27584  09/06/01 3.9 4.4 Actinium-227 0.10 0.06 0.16 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 16.11 1.70 0.21 

Protactinium-231 0.04 0.39 0.60 

Radium-226 0.77 0.06 0.04 

Radium-228 0.62 0.07 0.07 

Thorium-228 0.60 0.43 0.48 

Thorium-230 1.72 0.72 0.17 

Thorium-232 0.61 0.40 0.17 

Uranium-235 0.04 0.07 0.13 

Uranium-238 1.01 0.46 0.43 

SLD07323 SLD07323 09/06101 0.8 1.3 0.8 Actinium-227 0.50 0.31 0.49 0.31 
Americium-241 0.01 0.09 0.14 

Cesium-137 -0.03 0.04 0.07 

Potassium-40 13.76 2.13 0.84 

Protactinium-231 -1.85 1.19 1.87 

Radium-226 3.17 0.24 0.13 

Radium-228 1.04 0.19 0.19 

Thorium-228 1.01 0.53 0.37 

Thorium-230 6.06 1.60 0.16 

Thorium-232 0.86 0.47 0.16 

Uranium-235 0.51 0.33. 0.44 

Uranium-238 3.10 1.09 1.35 	_ 

5LD27585 09/06/01 2.3 2.8 Actinium-227 0.32 0.11 0.19 0.28 
Americium-241 0.03 0.05 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.58 1.21 0.36 

Protactinium-231 0.63 0.65 1.01 

Radium-226 6.68 0.34 0.06 

Radium-228 0.97 0.11 0.09 

Thorium-228 1.71 0.71 0.40 

Thorium-230 4.08 1.21 0.16 

Thorium-232 1.11 0.54 0.16 

Uranium-235 0.28 0.19 0.23 

Uranium-238 2.61 0.79 0.68 

SLD27587 09/06/01 6.3 6.8 Actinium-227 0.12 0.08 0.23 0.38 
Americium-241 0.05 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 17.86 1.89 0.29 

Protactinium-231 -0.08 0.48 0.73 

Radium-226 1.16 0.08 0.05 

Radium-228 0.91 0.10 0.07 

Thorium-228 0.42 0.33 0.29 

Thorium-230 7.67 1.95 0.16 

Thorium-232 0.91 0.50 0.16 

Uranium-235 0.03 0.09 0.15 

Uranium-238 1.46 0.50 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's 
Ratios 
Value 

PLANT 7N 

SLD07325 SLD07325 09/06/01 0.9 1.4 0.9 Actinium-227 0.13 0.08 0.16 0.14 
Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 7.16 0.84 0.18 

Protactinium-231 0.20 0.37 0.59 

Radium-226 1.04 0.07 0.04 

Radium-228 0.40 0.06 0.06 

Thorium-228 0.95 0.53 0.43 

Thorium-230 1.36 0.63 0.30 

Thorium-232 1.68 0.71 0.17 

Uranium-235 0.36 0.10 0.12 

Uranium-238 6.49 0.80 0.44 

SLD27588 09/06/01 2.4 2.9 Actinium-227 0.07 0.07 0.19 0.15 

Americium-241 0.01 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.70 1.76 0.20 

Protactinium-231 -0.09 0.43 0.66 

Radii im-7,26 0.89 0,06 0.01 

Radium-228 0.79 0.09 0.06 

Thorium-228 0.83 0.43 0.27 

Thorium-230 1.04 0.47 0.13 

Thorium-232 1.13 0.50 0.13 

Uranium-235 0.54 0.14 0.14 

Uranium-238 8.79 1.05 0.55 

SLD27589 09/06/01 4.4 4.9 Actinium-227 0.53 0.18 0.27 0.20 
Americium-241 0.02 0.05 0.07 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 11.82 1.42 0.36 

Protactinium-231 0.27 0.66 1.03 

Radium-226 3.11 0.18 0.07 

Radium-228 1.10 0.13 0.10 

Thorium-228 1.72 0.72 0.16 

Thorium-230 3.88 1.20 0.29 

Thorium-232 1.40 0.63 0.16 

Uranium-235 0.28 0.17 0.23 

Uranium-238 3.78 0.88 0.70 

SLD27590 09/06/01 6.4 6.9 Actinium-227 0.37 0.11 0.17 0.02 

Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 16.67 1.74 0.21 

Protactinium-231 0.22 0.42 0.65 

Radium-226 1.22 0.08 0.04 

Radium-228 0.94 0.09 0.06 

Thorium-228 0.89 0.48 0.27 

Thorium-230 2.19 0.80 0.39 

Thorium-232 1.10 0.53 0.27 

Uranium-235 0.06 0.08 0.14 

Uranium-238 1.43 0.45 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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD07327 SLD07327  04/17/03 0 0.5 Actinium-227 -0.41 0.17 0.24 0.00 
Americium-241 0.01 0.05 OM 

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 

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 

• 

• 

• 
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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 

PLANT 7N 

SLD07329 SLD07329 03/10/03 0 0.5 0.0 Actinium-227 0.08 0.16 0.24 4.29 
Americium-241 1.17 0.26 0.15 

Cesium-137 0.06 0.03 0.03 

Potassium-40 3.60 0.51 0.31 

Protactinium-231 0.82 0.69 1.06 

Radium-226 5.86 0.20 0.09 

Radium-228 0.56 0.07 0.09 

Thorium-228 0.35 0.28 0.33 

Thorium-230 1.31 0.54 0.13 

Thorium-232 0.29 0.24 0.13 

Uranium-235 8.01 0.53 0.60 

Uranium-238 185.10 9.83 1.35 

SLD27594 03/10/03 1.5 2.0 Actinium-227 0.16 0.11 0.18 0.20 

Americium-241 0.03 0.04 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 9.96 0.87 0.28 

Protactinium-231 -0.14 0.45 0.77 

Radium-72fi 1.67 0.0 0.07 

Radium-228 0.58 0.06 0.07 

Thorium-228 1.05 0.48 0.13 

Thorium-230 2.07 0.70 0.29 

Thorium-232 0.76 0.40 0.13 

Uranium-235 0.55 0.22 0.36 

Uranium-238 10.81 1.14 0.61 

SLD27595 03/10/03 3.5 4.0 Actinium-227 0.04 0.13 0.21 0.05 
Americium-241 0.03 0.05 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 11.70 1.07 0.36 

Protactinium-231 0.50 0.59 0.95 

Radium-226 2.23 0.11 0.08 

Radium-228 0.64 0.07 0.08 

Thorium-228 0.78 0.40 0.35 

Thorium-230 1.66 0.59 0.12 

Thorium-232 0.44 0.28 0.12 

Uranium-235 0.49 0.32 0.45 

Uranium-238 4.18 0.78 0.68 

SLD07331 SLD07331 09/04/01 0.6 1.1 0.6 Actinium-227 0.96 0.38 0.60 0.30 
Americium-241 0.02 0.10 0.16 

Cesium-137 0.00 0.05 0.08 

Potassium-40 11.72 1.81 0.76 

Protactinium-231 0.74 1.46 2.32 

Radium-226 1.92 0.17 0.15 

Radium-228 2.83 0.31 0.23 

Thorium-228 1.35 0.64 0.38 

Thorium-230 3.69 1.18 0.32 

Thorium-232 1.76 0.74 0.17 

Uranium-235 0.31 0.26 0.46 

Uranium-238 - 	4.24 1.71 1.55 
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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 

PLANT 7N 

SLD07331 5LD27596 09/04/01 1.9 2.4 Actinium-227 0.15 0.09 0.17 0.13 
Americium-241 -0.01 0.04 0.06 

Cesium-137 0.00 0.02 0.02 

Potassium-40 9.56 1.10 0.25 

Protactinium-231 0.13 0.45 0.70 

Radium-226 1.79 0.11 0.04 

Radium-228 0.71 0.08 0.07 

Thorium-228 0.73 0.72 0.93 

Thorium-230 2.19 1.25 0.70 

Thorium-232 0.80 0.71 0.70 

Uranium-235 0.35 0.11 0.14 

Uranium-238 7.31 0.93 0.51 

SLD27597 09/04/01 4.2 4.7 Actinium-227 0.16 0.09 0.14 0.02 
Americium-241 -0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 3.40 0.51 0.19 

Protactinium-231 -0.25 0.36 0.52 

Radium-226 1.12 0.07 0.04 

Radium-228 0.28 0.05 0.05 

Thorium-228 0.56 0.36 0.33 

Thorium-230 1.88 0.69 0.25 

Thorium-232 0.79 0.42 0.13 

Uranium-235 0.19 0.12 0.13 

Uranium-238 2.33 0.47 0.38 

SLD27598 09/04/01 6.1 6.6 Actinium-227 0.37 0.18 0.29 0.02 
Americium-241 0.01 0.06 0.09 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 14.76 1.79 0.47 

Protactinium-231 0.31 0.81 1.27 

Radium-226 1.29 0.11 0.09 

Radium-228 0.78 0.12 0.11 

Thorium-228 0.47 0.31 0.30 

Thorium-230 1.78 0.65 0.31 

Thorium-232 0.76 0.39 0.23 

Uranium-235 0.05 0.14 0.23 

Uranium-238 2.55 1.50 0.82 

SLD07333 5LD07333  09/17/01 1 1.5 1.0 Actinium-227 0.62 0.26 0.46 0.12 
Arnericium-241 0.07 0.08 0.12 

Cesium-137 0.04 0.04 0.07 

Potassium-40 13.87 1.96 0.74 

Protactinium-231 -0.84 1.22 2.05 

Radium-226 2.44 0.18 0.12 

Radium-228 1.02 0.17 0.18 

Thorium-228 0.96 0.48 0.33 

Thorium-230 3.31 0.98 0.25 

Thorium-232 1.02 0.48 0.13 

Uranium-235 0.33 0.22 0.37 

Uranium-238 2.54 1.22 1.19 

• 

• 

• 
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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 

PLANT 7N 

5LD07333 SLD27599 09/17/01 2.5 3.0 Actinium-227 0.36 0.16 0.22 0.21 
Americium-241 0.05 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 11.59 1.28 0.31 

Protactinium-231 -0.16 0.56 0.83 

Radium-226 2.94 0.16 0.05 

Radium-228 1.01 0.11 0.08 

Thorium-228 1.33 0.59 0.32 

Thorium-230 4.31 1.22 0.14 

Thorium-232 1.12 0.52 0.14 

Uranium-235 0.21 0.15 0.19 

Uranium-238 3.60 0.77 0.59 

SLD27600 09/17/01 4 4.5 Actinium-227 0.54 0.11 0.18 0.01 

Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 18.02 1.87 0.22 

Protactinium-231 0.13 0.42 0.65 

Radium-226 	_ 1.25 0,08 0.04 

Radium-228 0.95 0.09 0.06 

Thorium-228 1.65 0.68 0.40 

Thorium-230 1.96 0.75 0.45 

Thorium-232 1.28 0.57 0.27 

Uranium-235 0.02 0.08 0.14 

Uranium-238 0.85 0.43 0.49 

SLD27601 09/17/01 6 6.5 Actinium-227 0.24 0.36 0.46 0.02 

Americium-241 0.06 0.08 0.14 

Cesium-137 0.04 0.05 0.08 

Potassium-40 17.02 2.25 0.64 

Protactinium-231 -0.07 1.24 1.91 

Radium-226 2.42 0.20 0.12 

Radium-228 1.09 0.19 0.21 

Thorium-228 0.56 0.35 0.29 

Thorium-230 2.01 0.70 0.13 

Thorium-232 1.28 0.54 0.24 

Uranium-235 0.01 0.22 0.38 

Uranium-238 1.58 0.90 1.62 

SLD27602 09/17/01 8.5 9.0 Actinium-227 0.48 0.35 0.54 0.39 

Americium-241 0.03 0.10 0.15 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 10.11 1.73 0.77 

Protactinium-231 -0.94 1.31 2.19 

Radium-226 3.88 0.28 0.14 

Radium-228 1.51 0.24 0.20 

Thorium-228 2.26 0.84 0.35 

Thorium-230 5.87 1.56 0.16 

Thorium-232 2.47 0.87 0.16 

Uranium-235 0.68 0.49 0.47 

Uranium-238 3.28 1.42 1.49 
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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 s  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 
SLD07333 SLD27603 09/17/01 10.6 11.1 Actinium-227 0.24 0.17 0.27 0.14 

Americium-241 0.00 0.05 0.08 
Cesium-137 0.01 0.03 0.04 
Potassium-40 11.27 1.40 0.40 
Protactinium-231 0.40 0.67 1.07 
Radium-226 2.53 0.16 0.07 
Radium-228 0.99 0.12 0.10 
Thorium-228 2.35 0.92 0.51 
Thorium-230 3.31 1.12 0.39 
Thorium-232 1.61 0.71 0.17 
Uranium-235 0.26 0.19 0.24 
Uranium-238 2.04 0.71 0.78 

SLD07335 SLD07335 11/02/01 1.5 2.0 1.5 Actinium-227 0.31 0.20 0.30 0.18 
Americium-241 0.05 0.11 0.18 
Cesium-137 0.02 0.03 0.04 
Potassium-40 10.59 1.09 0.42 
Protactinium-231 -0.17 0.81 1.22 
Radium-226 3.55 0.14 0.07 
Radlum-228 0.88 0.11 0.12 
Thorium-228 1.31 0.61 0.16 
Thorium-230 3.82 1.16 0.16 
Thorium-232 1.14 0.56 0.29 
Uranium-235 0.33 0.17 0.29 
Uranium-238 3.91 1.60 1.53 

SLD27604 11/02/01 2.6 3.1 Actinium-227 0.12 0.20 0.30 0.22 
Americium-241 -0.04 0.12 0.20 

Cesium-137 0.01 0.03 0.05 
Potassium-40 12.12 1.37 0.56 
Protactinium-231 0.71 0.78 1.35 
Radium-226 2.37 0.12 0.08 
Radium-228 0.64 0.11 0.12 
Thorium-228 1.74 0.65 0.28 
Thorium-230 5.27 1.32 0.43 
Thorium-232 0.99 0.49 0.46 
Uranium-235 0.20 0.22 0.29 
Uranium-238 0.42 1.05 1.87 

SLD27605 11/02/01 5 5.5 Actinium-227 0.04 0.14 0.20 0.00 
Americium-241 0.05 0.07 0.13 
Cesium-137 -0.01 0.02 0.03 
Potassium-40 14.54 1.27 0.23 
Protactinium-231 0.29 0.56 0.90 
Radium-226 1.05 0.07 0.06 
Radium-228 0.79 0.09 0.09 
Thorium-228 1.18 0.51 0.27 
Thorium-230 1.76 0.64 0.30 
Thorium-232 0.98 0.46 0.35 
Uranium-235 0.13 0.12 0.21 
Uranium-238 0.74 0.69 1.25 • 
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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 3  
Ratios 
Value 

PLANT 7N 

SLD07335 SLD27606 11/02/01 6.3 6.8 Actinium-227 0.22 0.22 0.34 0.17 
Americium-241 -0.10 0.15 0.22 

Cesium-137 -0.03 0.03 0.06 

Potassium-40 12.11 1.39 0.52 

Protactinium-231 -0.06 1.00 1.54 

Radium-226 2.46 0.13 0.09 

Radium-228 1.29 0.14 0.15 

Thorium-228 1.64 0.64 0.24 

Thorium-230 3.41 0.99 0.13 

Thorium-232 1.70 0.64 0.13 

Uranium-235 0.21 0.19 0.33 

Uranium-238 3.23 1.88 1.84 

SLD07337 SLD07337 10/18/01 1 1.5 1.0 Actinium-227 0.40 0.29 0.45 0.30 
Americium-241 0.06 0.20 0.31 

Cesium-137 0.03 0.04 0.07 

Potassium-40 12.75 1.65 0.73 

Protactinium-231 0.92 1.26 2.04 

Radium-226 5.12 0.21 1111 

Radium-228 1.31 0.19 0.19 

Thorium-228 1.25 0.56 0.34 

Thorium-230 5.56 1.42 0.26 

Thorium-232 1.00 0.48 0.14 

Uranium-235 0.15 0.24 0.41 

Uranium-238 3.42 2.40 2.61 

5LD27607 10/18/01 2.5 3.0 Actinium-227 0.08 0.35 0.53 0.11 

Americium-241 -0.09 0.25 0.38 

Cesium-137 -0.08 0.06 0.09 

Potassium-40 15.47 2.06 0.76 

Protactinium-231 -0.59 1.57 2.37 

Radium-226 3.72 0.21 0.16 

Radium-228 1.05 0.21 0.23 

Thorium-228 1.27 0.59 0.40 

Thorium-230 1.66 0.68 0.40 

Thorium-232 1.01 0.50 0.27 

Uranium-235 0.46 0.31 0.55 

Uranium-238 3.39 2.87 3.08 

5LD27608 10/18/01 4.4 5.0 Actinium-227 0.25 0.19 0.30 0.09 

Americium-241 0.01 0.12 0.18 

Cesium-137 0.01 0.03 0.04 

Potassium-40 12.21 1.20 0.44 

Protactinium-231 0.15 0.82 1.28 

Radium-226 3.04 0.13 0.08 

Radium-228 1.07 0.10 0.11 

Thorium-228 0.96 0.46 0.24 

Thorium-230 2.92 0.91 0.54 

Thorium-232 1.08 0.53 0.58 

Uranium-235 0.21 0.20 0.29 

Uranium-238 2.26 1.66 1.58 
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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 

PLANT 7N 

SLD07339 5LD07339 10/04/01 0.7 1.2 0.7 Actinium-227 0.40 0.21 0.33 0.55 
Americium-241 0.05 0.13 0.20 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 11.46 1.52 0.49 

Protactinium-231 0.80 0.88 1.41 

Radium-226 2.15 0.15 0.08 

Radium-228 0.84 0.13 0.13 

Thorium-228 1.16 0.58 0.36 

Thorium-230 9.60 2.31 0.30 

Thorium-232 1.07 0.54 0.16 

Uranium-235 0.25 0.23 0.31 

Uranium-238 3.52 1.46 1.72 

SLD27610 10/04/01 2.2 2.7 Actinium-227 0.30 0.14 0.22 0.08 
Americium-241 0.21 0.09 0.14 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.83 1.68 0.28 

Protactinium-231 -0.05 0.63 0.94 

Radium-226 1.40 0.09 0.06 

Radium-228 0.91 0.11 0.08 

Thorium-228 1.14 0.54 0.32 

Thorium-230 2.66 0.88 0.32 

Thorium-232 1.31 0.57 0.14 

Uranium-235 0.27 0.16 0.21 

Uranium-238 2.22 0.97 1.17 

5LD27611 10/04/01 4.2 4.7 Actinium-227 0.25 0.18 0.29 0.18 
Americium-241 0.04 0.12 0.18 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 8.73 1.19 0.42 

Protactinium-231 0.13 0.79 1.20 

Radium-226 1.95 0.13 0.08 

Radium-228 0.93 0.12 0.10 

Thorium-228 2.13 0.81 0.42 

Thorium-230 4.43 1.29 0.34 

Thorium-232 1.36 0.61 0.29 

Uranium-235 0.21 0.15 0.28 

Uranium-238 1.30 1.36 1.49 

SLD07341 SLD07341 10/09101 0.6 1.1 0.6 Actinium-227 2.46 0.45 0.74 3.09 
Americium-241 0.39 0.75 1.17 

Cesium-137 0.02 0.07 0.11 

Potassium-40 9.81 2.06 1.29 

Protactinium-231 1.74 2.51 3.83 

Radium-226 24.38 1.16 0.20 

Radium-228 0.90 0.21 0.31 

Thorium-228 1.50 0.62 0.26 

Thorium-230 43.38 8.01 0.26 

Thorium-232 1.34 0.58 0.14 

Uranium-235 1.21 0.72 0.90 

Uranium-238 17.09 6.34 8.42 

• 

• 
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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 

PLANT 7N 

SLD07341 SLD27612 10/09/01 1.7 2.2 Actinium-227 0.15 0.16 0.26 0.05 
Americium-241 0.09 0.16 0.26 

Cesium-137 0.02 0.03 0.04 

Potassium-40 11.25 1.14 0.35 

Protactinium-231 0.21 0.69 1.09 

Radium-226 1.30 0.08 0.06 

Radium-228 0.92 0.10 0.10 

Thorium-228 1.32 0.62 0.17 

Thorium-230 2.10 0.82 0.31 

Thorium-232 0.91 0.51 0.31 

Uranium-235 0.14 0.16 0.25 

Uranium-238 3.38 1.78 1.95 

SLD27613 10/09/01 3.9 4.4 Actinium-227 0.22 0.21 0.34 0.20 
Americium-241 0.03 0.20 0.35 

Cesium-137 0.01 0.03 0.05 

Potassium-40 10.48 1.16 0.49 

Protactinium-231 0.08 0.96 1.48 

Radii im-22R 2 AS fl 14 0.09 

Radium-228 1.22 0.13 0.13 

Thorium-228 1.41 0.62 0.37 

Thorium-230 4.58 1.29 0.15 

Thorium-232 1.49 0.63 0.15 

Uranium-235 0.16 0.20 0.35 

Uranium-238 1.36 1.68 3.00 

SLD27614 10/09/01 5.9 6.4 Actinium-227 0.11 0.15 0.24 0.17 
Americium-241 0.07 0.21 0.33 

Cesium-137 -0.03 0.02 0.04 

Potassium-40 11.69 1.54 0.39 

Protactinium-231 0.22 0.74 1.12 

Radium-226 2.40 0.13 0.07 

Radium-228 1.12 0.12 0.10 

Thorium-228 1.58 0.64 0.40 

Thorium-230 3.66 1.06 0.14 

Thorium-232 1.41 0.59 0.26 

Uranium-235 0.25 0.21 0.24 

Uranium-238 2.93 2.16 2.31 

SLD07343 5LD07343 10/03/01 0.7 1.2 0.7 Actinium-227 0.14 0.13 0.21 0.02 
Americium-241 0.02 0.17 0.27 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.60 1.98 0.27 

Protactinium-231 -0.12 0.58 0.86 

Radium-226 0.95 0.08 0.06 

Radium-228 0.93 0.11 0.08 

Thorium-228 0.97 0.46 0.28 

Thorium-230 1.64 0.62 0.13 

Thorium-232 1.21 0.52 0.13 

Uranium-235 0.22 0.16 0.21 

Uranium-238 2.22 1.35 2.16 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft ' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter 
, 

Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 
SLD07343 SLD27615 10/03/01 2.2 2.7 Actinium-227 0.20 0.13 0.28 0.31 

Americium-241 0.05 0.24 0.37 
Cesium-137 -0.01 0.03 0.04 
Potassium-40 11.41 1.44 0.37 

Protactinium-231 0.65 0.79 1.23 

Radium-226 3.07 0.19 0.08 
Radium-228 1.20 0.14 0.10 
Thorium-228 1.95 0.75 0.43 
Thorium-230 5.33 1.42 0.32 

Thorium-232 1.51 0.63 0.15 

Uranium-235 0.14 0.16 0.29 
Uranium-238 4.10 1.86 2.87 

SLD27616 10/03/01 4.2 4.7 Actinium-227 0.15 0.13 0.28 0.28 
Americium-241 -0.09 0.23 0.36 
Cesium-137 0.00 0.03 0.04 
Potassium-40 8.89 1.21 0.35 

Protactinium-231 -0.04 0.79 1.18 
Radium-226 3.13 0.19 0.07 
Radium-228 1.25 0.13 0.11 

Thorium-228 1.59 0.66 0.28 
Thorium-230 5.05 1.38 0.15 
Thorium-232 1.59 0.65 0.15 
Uranium-235 0.32 0.20 0.29 

Uranium-238 3.51 2.25 2.78 
SLD07345 SLD07345 09/24/01 0.8 1.3 0.8 Actinium-227 0.06 0.24 0.36 0.62 

Americium-241 0.16 0.17 0.25 
Cesium-137 0.00 0.04 0.05 

Potassium-40 8.69 1.26 0.59 
Protactinium-231 0.25 1.16 1.74 
Radium-226 5.20 0.29 0.10 
Radium-228 0.67 0.14 0.14 
Thorium-228 1.08 0.49 0.28 
Thorium-230 9.11 2.00 0.28 
Thorium-232 1.04 0.48 0.13 
Uranium-235 0.52 0.26 0.38 
Uranium-238 8.50 2.09 2.20 

SLD27619 09/24/01 2.3 2.8 Actinium-227 0.36 0.17 0.28 0.22 
Americium-241 0.07 0.23 0.37 
Cesium-137 0.00 0.03 0.04 
Potassium-40 8.61 1.16 0.43 
Protactinium-231 0.07 0.71 1.23 
Radium-226 2.68 0.17 0.07 
Radium-228 0.96 0.13 0.12 
Thorium-228 1.79 0.81 0.52 
Thorium-230 4.14 1.35 0.42 

Thorium-232 1.61 0.74 0.36 
Uranium-235 0.23 0.25 0.30 
Uranium-238 3.61 2.61 2.84 • 
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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 

PLANT 7N 

SLD07345 SLD27620 09/24/01 4.3 4.8 Actinium-227 0.28 0.22 0.31 0.42 
Americium-241 0.26 0.26 0.41 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 10.22 1.38 0.44 

Protactinium 231 0.06 0.85 1.35 

Radium-226 3.82 0.23 0.08 

Radium-228 1.09 0.15 0.12 

Thorium-228 1.15 0.54 0.32 

Thorium-230 6.35 1.59 0.36 

Thorium-232 0.90 0.46 0.14 

Uranium-235 0.41 0.27 0.33 

Uranium-238 7.05 2.44 3.09 

SLD07347 SLD07347 05/05/03 0 0.5 0.5 Actinium-227 0.39 0.12 0.20 0.93 

Americium-241 0.03 0.05 0.07 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.53 1.14 0.35 

Protactinium-231 0.37 0.66 1.02 

Radium-226 6.68 0.23 0.09 

Radium-228 1.29 0.10 0.09 

Thorium-228 1.06 0.52 0.32 

Thorium-230 4.19 1.18 0.15 

Thorium-232 1.07 0.51 0.15 

Uranium-235 0.33 0.29 0.50 

Uranium-238 5.64 1.03 0.67 

SLD27621 05/05/03 0.5 1.0 Actinium-227 0.35 0.37 0.58 0.34 

Americium-241 0.00 0.12 0.19 

Cesium-137 0.01 0.06 0.09 

Potassium-40 11.46 1.77 0.95 

Protactinium-231 0.04 1.54 2.73 

Radium-226 6.46 0.34 0.24 

Radium-228 1.46 0.24 0.22 

Thorium-228 2.24 0.90 0.46 

Thorium-230 4.60 1.42 0.61 

Thorium-232 1.56 0.72 0.34 

Uranium-235 0.04 0.66 1.13 

Uranium-238 4.35 1 .41 1.80 

SLD27623 05/05/03 6.5 7.0 Actinium-227 0.36 0.32 0.50 0.41 

Americium-241 -0.02 0.11 0.16 

Cesium-137 -0.03 0.05 0.07 

Potassium-40 10.75 1.61 0.82 

Protactinium-231 0.31 1.46 2.28 

Radium-226 7.24 0.33 0.21 

Radium-228 0.93 0.17 0.23 

Thorium-228 1.10 0.55 0.35 

Thorium-230 7.14 1.78 0.30 

Thorium-232 0.99 0.51 0.16 

Uranium-235 -0.29 0.59 0.98 

Uranium-238 4.80 1.28 1.52 
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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 5  
Ratios 
Value 

PLANT 7N 

SLD07347 SLD27624  05/05/03 8.9 9.4 Actinium-227 0.16 0.34 0.53 0.07 
Americium-241 -0.04 0.10 0.16 

Cesium-137 -0.01 0.05 0.09 

Potassium-40 5.89 1.24 0.89 

Protactinium-231 0.07 1.53 2.42 

Radium-226 2.28 0.22 0.24 

Radium-228 1.52 0.20 0.21 

Thorium-228 2.82 1.01 0.44 

Thorium-230 1.97 0.80 0.18 

Thorium-232 1.71 0.74 0.18 

Uranium-235 0.06 0.60 0.95 

Uranium-238 2.73 2.62 1.47 

SLD07349 SLD07349 09/25/01 1 1.5 1.0 Actinium-227 0.52 0.29 0.47 0.25 
Americium-241 0.18 0.20 0.31 

Cesium-137 0.02 0.05 0.08 

Potasslum-40 10.72 1.68 0.75 

Protactinium-231 1.27 1.31 2.12 

Radium-226 2.81 0.22 0.14 

Radium-228 1.19 0.18 0.19 

Thorium-228 1.39 0.60 0.35 

Thorium-230 4.38 1.22 0.26 

Thorium-232 0.94 0.47 0.14 

Uranium-235 0.06 0.24 0.42 

Uranium-238 5.07 2.76 2.54 

SLD27625 09/25/01 2.5 3.0 Actinium-227 0.33 0.16 0.26 0.12 
Americium-241 0.00 0.11 0.16 

Cesium-137 0.01 0.02 0.04 

Potassium-40 12.83 1.55 0.36 

Protactinium-231 0.29 0.77 1.17 

Radium-226 1.99 0.13 0.07 

Radium-228 1.09 0.13 0.11 

Thorium-228 2.38 0.91 0.33 

Thorium-230 2.95 1.04 0.18 

Thorium-232 1.44 0.67 0.18 

Uranium-235 0.15 0.16 0.26 

Uranium-238 2.81 1.26 1.41 

SLD27626 09/25/01 4.5 5.0 Actinium-227 0.35 0.15 0.23 0.06 
Americium-241 0.03 0.09 0.13 

Cesium-137 -0.03 0.02 0.03 

Potassium-40 15.95 1.79 0.29 

Protactinium-231 -0.27 0.63 0.91 

Radium-226 1.12 0.08 0.06 

Radium-228 0.92 0.11 0.09 

Thorium-228 1.22 0.55 0.38 

Thorium-230 2.70 0.86 0.41 

Thorium-232 1.20 0.53 0.24 

Uranium-235 0.02 0.12 0.20 

Uranium-238 1.34 1.12 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 5  
Ratios 
Value 

PLANT 7N 

SLD07349 SLD27627 09/25/01 6 6.5 Actinium-227 0.37 0.31 0.51 0.05 
Americium-241 0.08 0.20 0.34 

Cesium-137 0.04 0.05 0.09 

Potassium-40 16.82 2.52 0.71 

Protactinium-231 0.81 1.38 2.26 

Radium-226 1.70 0.17 0.14 

Radium-228 1.19 0.19 0.17 

Thorium-228 1.29 0.54 0.28 

Thorium-230 2.27 0.75 0.13 

Thorium-232 1.05 0.48 0.23 

Uranium-235 0.23 0.26 0.47 

Uranium-238 2.20 1.78 3.20 

5LD27628 09/25/01 8.5 9.0 Actinium-227 0.15 0.16 0.25 0.02 

Americium-241 0.06 0.10 0.16 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 5.71 0.93 0.32 

Protactinium-231 0.09 0.73 1.11 

Radium-226 1.90 0.13 

0.09 

0.07 

Radium-228 0.60 0.11 

Thorium-228 0.80 0.45 0.33 

Thorium-230 2.06 0.76 0.15 

Thorium-232 0.43 0.32 0.15 

Uranium-235 0.17 0.14 0.25 

Uranium-238 2.25 1.25 1.34 

SLD27629 09/25/01 10.5 11.0 Actinium-227 0.15 0.26 0.42 0.00 
Americium-241 0.05 0.17 0.29 

Cesium-137 -0.03 0.04 0.07 

Potassium-40 12.65 2.04 0.63 

Protactinium-231 0.68 1.18 2.15 

Radium-226 1.19 0.14 0.14 

Radium-228 0.86 0.17 0.18 

Thorium-228 0.00 0.31 0.38 

Thorium-230 1.18 0.52 0.29 

Thorium-232 0.63 0.36 0.13 

Uranium-235 -0.09 0.22 0.38 

Uranium-238 0.62 1.53 2.68 

SLD27630 09/25/01 12.5 13.0 Actinium-227 0.32 0.19 0.29 0.26 
Americium-241 0.04 0.11 0.17 

Cesium-137 0.00 0.03 0.04 

Potassium-40 8.55 1.12 0.39 

Protactinium-231 0.16 0.81 1.22 

Radium-226 2.67 0.16 0.06 

Radium-228 1.01 0.13 0.11 

Thorium-228 1.27 0.57 0.27 

Thorium-230 5.59 1.46 0.14 

Thorium-232 0.84 0.45 0.14 

Uranium-235 0.21 0.15 0.27 

Uranium-238 2.27 1.37 1.47 
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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 Results 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of s 
Ratios 
Value 

PLANT 7N 
SLD07349 SLD27631 09/25/01 14.5 15.0 Actinium-227 0.38 0.20 0.32 0.07 

Americium-241 0.04 0.12 0.19 
Cesium-137 0.02 0.03 0.04 
Potassium-40 8.62 1.22 0.36 
Protactinium-231 -0.26 0.87 1.27 
Radium-226 2.30 0.16 0.08 
Radium-228 0.80 0.12 0.12 
Thorium-228 1.75 0.68 0.26 
Thorium-230 2.50 0.84 0.26 
Thorium-232 1.20 0.54 0.31 
Uranium-235 0.09 0.16 0.29 
Uranium-238 2.83 1.36 1.59 

SLD07351 SLD07351 09/12/01 1 1.6 1.0 Actinium-227 0.62 0.24 0.44 0.03 
Americium-241 0.08 0.08 0.14 
Cesium-137 -0.04 0.04 0.07 
Potassium-40 12.96 1.94 0.68 
Protactinium-231 0.40 1.16 1.84 
Radium-226 2.24 0.19 0.12 
Radium-228 0.79 0.17 0.18 
Thorium-228 1.05 0.49 0.24 
Thorium-230 2.24 0.75 0.24 
Thorium-232 1.15 0.51 0.13 
Uranium-235 0.17 0.20 0.36 
Uranium 238 1.71 '1.30 1.33 

SLD27634 09/12/01 2.5 3.0 Actinium-227 0.13 0.21 0.32 0.00 
Americium-241 0.01 0.05 0.09 
Cesium-137 -0.03 0.03 0.05 
Potassium 40 7.46 1.20 0.66 
Protactinium-231 1.00 1.49 1.49 
Radium-226 1.11 0.11 0.09 
Radium-228 0.50 0.13 0.14 
Thorium-228 1.15 0.48 0.11 
Thorium-230 1.90 0.64 0.11 
Thorium-232 0.93 0.42 0.11 

Uranium-235 0.10 0.16 0.29 
Uranium-238 0.49 0.62 1.12 

SLD27635 09/12/01 4.4 5.0 Actinium-227 0.12 0.11 0.17 0.12 
Americium-241 -0.02 0.03 0.05 
Cesium-137 0.00 0.02 0.03 
Potassium-40 10.61 1.16 0.24 
Protactinium-231 0.13 0.46 0.71 
Radium-226 2.59 0.14 0.04 
Radium-228 0.87 0.09 0.06 
Thorium-228 0.95 0.47 0.38 
Thorium-230 3.40 0.98 0.13 
Thorium-232 1.05 0.48 0.13 
Uranium-235 0.22 0.09 0.16 
Uranium-238 2.40 0.55 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 5  
Ratios 
Value 

PLANT 7N 

SLD07351 SLD27636 09/12101 5.5 6.0 Actinium-227 0.13 0.11 0.17 0.00 
Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 7.57 0.97 0.26 

Protactinium-231 0.14 0.44 0.69 

Radium-226 0.81 0.06 0.05 

Radium-228 0.62 0.08 0.07 

Thorium-228 0.67 0.38 0.32 

Thorium-230 0.74 0.39 0.24 

Thorium-232 0.37 0.29 0.34 

Uranium-235 0.08 0.08 0.15 

Uranium-238 1.11 0.55 0.44 

SLD27637 09/12/01 8.5 9.0 Actinium-227 0.13 0.09 0.19 0.18 

Americium-241 0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.85 1.22 0.31 

Protactinium-231 0.30 0.51 0.80 

Radium-226 2.38 0.14 0.05 

Radium-228 0.90 0.10 0.08 - 

Thorium-228 0.94 0.45 0.24 

Thorium-230 3.87 1.07 0.13 

Thorium-232 1.37 0.55 0.13 

Uranium-235 0.14 0.11 0.17 

Uranium-238 3.01 0.73 0.54 

SLD27638 09/12/01 10.5 11.0 Actinium-227 0.33 0.14 0.22 0.27 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.59 1.21 0.31 

Protactinium-231 0.49 0.59 0.92 

Radium-226 4.31 0.23 0.05 

Radium-228 1.10 0.10 0.08 

Thorium-228 1.36 0.56 0.31 

Thorium-230 4.84 1.23 0.12 

Thorium-232 1.29 0.53 0.12 

Uranium-235 0.46 0.16 0.18 

Uranium-238 4.52 0.86 0.60 

SLD27639 09/12/01 12.5 13.0 Actinium-227 0.83 0.32 0.54 0.12 

Americium-241 -0.04 0.10 0.15 

Cesium-137 -0.05 0.05 0.08 

Potassium-40 10.44 1.71 0.93 

Protactinium-231 2.10 1.41 2.40 

Radium-226 3.07 0.24 0.14 

Radium-228 1.22 0.22 0.22 

Thorium-228 1.51 0.61 0.30 

Thorium-230 2.89 0.90 0.14 

Thorium-232 1.62 U.153 0.14 

Uranium-235 0.44 0.26 0.48 

Uranium-238 2.45 1.54 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 

PLANT 7N 

SLD07351 SLD27640 09/12/01 14.4 15.0 Actinium-227 0.24 0.10 0.16 0.00 
Americium-241 0.03 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 14.90 1.57 0.22 

Protactinium-231 0.28 0.38 0.60 

Radium-226 1.03 0.07 0.04 

Radium-228 0.97 0.09 0.06 

Thorium-228 1.08 0.48 0.23 

Thorium-230 1.48 0.57 0.12 

Thorium-232 0.90 0.43 0.12 

Uranium-235 0.04 0.07 0.13 

Uranium-238 1.45 0.43 0.43 

SLD27641 09/12/01 16.5 17.1 Actinium-227 0.07 0.07 0.16 0.00 
Americium-241 -0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.23 1.78 0.20 

Protactinium-231 -0.10 0.40 0.60 

Radium-226 	_ 1.12 0.07 0.04 

Radium-228 0.91 0.09 0.06 

Thorium-228 1.30 0.53 0.34 

Thorium-230 1.83 0.63 0.12 

Thorium-232 0.78 0.39 0.12 

Uranium-235 0.03 0.08 0.13 

Uranium-238 1.24 0.45 0.44 

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 

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 

• 

• 

• 
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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 

PLANT 7N 

SLD07357 SLD27644 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 

Thorium-232 1.09 0.56 0.17 

Uranium-235 0.39 0.47 0.85 

Uranium-238 1.42 1.44 1.30 

SLD27645 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 U.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 

5LD07359 5L007359 08/30/01 1.5 2.0 1.5 Actinium-227 0.26 0.33 0.46 1.44 
Americium-241 0.31 0.34 0.52 

Cesium-137 0.16 0.07 0.08 

Potassium-40 4.64 0.97 0.69 

Protactinium-231 -0.05 1.24 2.13 

Radium-226 2.37 0.20 0.14 

Radium-228 0.28 0.09 0.22 

Thorium-228 0.21 0.19 0.11 

Thorium-230 5.68 1.32 0.11 

Thorium-232 0.07 0.12 0.21 

Uranium-235 2.90 0.45 0.50 

Uranium-238 - 	61.20 7.07 4.18 
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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 

PLANT 7N 
SLD07359 SLD27647 08/30/01 3 3.5 Actinium-227 0.14 0.15 0.24 0.70 

Americium-241 0.21 0.15 0.22 
Cesium-137 0.03 0.03 0.04 
Potassium-40 8.47 1.08 0.34 
Protactinium-231 0.34 0.63 1.09 
Radium-226 1.72 0.11 0.06 
Radium-228 0.56 0.08 0.09 
Thorium-228 0.71 0.42 0.40 
Thorium-230 3.72 1.08 0.14 
Thorium-232 0.56 0.35 0.14 
Uranium-235 1.74 0.25 0.26 
Uranium-238 30.59 3.19 1.80 

SLD27648 08/30/01 5 5.5 Actinium-227 0.11 0.22 0.34 0.05 
Americium-241 0.06 0.16 0.25 
Cesium-137 -0.01 0.04 0.05 
Potassium-40 6.60 1.18 0.50 
Protactinium-231 0.98 0.96 1.59 
Radium-226 1.53 0.14 0.10 
Radium-228 0.86 0.13 0.16 
Thorium-228 0.94 0.44 0.26 
Thorium-230 2.04 0.68 0.22 
Thorium-232 0.91 0.43 0.12 
Uranium-235 0.15 0.17 0.33 
Uranium-238 3.51 1.61 2.06 

SLD27649 08/30/01 7 7.5 Actinium-227 0.44 0.37 0.61 0.32 
Americium-241 0.32 0.28 0.45 
Cesium-137 -0.02 0.06 0.09 
Potassium-40 10.20 2.08 0.93 
Protactinium-231 -0.29 1.56 2.68 
Radium-226 3.85 0.31 0.19 

Radium-228 1.18 0.23 0.25 
Thorium-228 1.55 0.61 0.34 
Thorium-230 5.69 1.40 0.24 
Thorium-232 1.34 0.55 0.23 
Uranium-235 0.48 0.34 0.63 
Uranium-238 3.97 3.32 3.67 

SLD27650 08/30/01 9 9.5 Actinium-227 0.42 0.35 0.57 0.18 
Americium-241 0.05 0.26 0.39 
Cesium-137 0.04 0.06 0.10 
Potassium-40 14.96 2.32 0.57 
Protactinium-231 0.01 1.62 2.46 
Radium-226 2.94 0.24 0.17 
Radium-228 1.72 0.26 0.24 
Thorium-228 1.41 0.62 0.33 
Thorium-230 2.78 0.92 0.28 
Thorium-232 1.75 0.69 0.15 
Uranium-235 0.30 0.32 0.56 
Uranium-238 5.30 4.11 3.49 • 
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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 

PLANT 7N 

SLD07359 SLD27651 08/30/01 11 11.5 Actinium-227 0.27 0.16 0.26 0.07 
Americium-241 0.07 0.11 0.16 

Cesium-137 0.01 0.02 0.04 

Potassium-40 17.15 1.97 0.27 

Protactinium-231 0.81 0.71 1.15 

Radium-226 0.97 0.08 0.07 

Radium-228 1.11 0.12 0.10 

Thorium-228 1.59 0.64 0.34 

Thorium-230 1.68 0.66 0.34 

Thorium-232 1.05 0.50 0.25 

Uranium-235 0.28 0.22 0.26 

Uranium-238 4.50 1.35 1.40 

SLD27652 08/30/01 13 13.5 Actinium-227 0.41 0.27 0.46 0.54 
Americium-241 0.06 0.20 0.31 

Cesium-137 0.03 0.04 0.08 

Potassium-40 17.98 2.61 0.72 

Protactinium-231 0.21 1.20 2.13 

Radium-226 1.07 0.13 0.13 

Radium-228 1.13 0.19 0.19 

Thorium-228 1.13 0.19 0.19 

Thorium-230 9.20 16.06 25.04 

Thorium-232 1.13 0.19 0.19 

Uranium-235 0.09 0.23 0.41 

Uranium-238 3.86 2.48 2.75 

SLD07361 SLD07361 09/13/01 0.8 1.3 0.8 Actinium-227 0.11 0.06 0.10 0.07 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.02 0.01 0.01 

Potassium-40 3.60 0.48 0.13 

Protactinium-231 0.01 0.26 0.40 

Radium-226 0.94 0.06 0.03 

Radium-228 0.25 0.04 0.04 

Thorium-228 0.30 0.22 0.19 

Thorium-230 1.76 0.58 0.19 

Thorium-232 0.26 0.20 0.10 

Uranium-235 0.30 0.08 0.09 

Uranium-238 4.81 0.59 0.31 

SLD27653 09/13/01 2.3 2.8 Actinium-227 0.14 0.17 0.27 0.00 
Americium-241 -0.01 0.05 0.08 

Cesium-137 0.01 0.03 0.05 

Potassium-40 2.30 0.63 0.55 

Protactinium-231 -0.20 0.77 1.35 

Radium-226 0.75 0.09 0.09 

Radium-228 0.18 0.10 0.13 

Thorium-228 0.18 0.20 0.32 

Thorium-230 0.83 0.40 0.12 

Thorium-232 0.12 0.15 0.22 

Uranium-235 0.01 0.14 0.25 

Uranium-238 0.21 0.57 1.04 
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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 

PLANT 7N 
SLD07361 SLD27654  09/13/01 3.3 3.8 Actinium-227 0.59 0.14 0.22 0.08 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.02 0.03 
Potassium-40 13.13 1.43 0.27 

Protactinium-231 -0.10 0.48 0.73 
Radium-226 1.72 0.10 0.04 
Radium-228 0.81 0.09 0.07 

Thorium-228 0.84 0.45 0.27 

Thorium-230 1.59 0.64 0.14 

Thorium-232 1.22 0.55 0.14 
Uranium-235 0.39 0.16 0.15 
Uranium-238 4.89 0.73 0.55 

SLD27655 09/13/01 6.3 6.8 Actinium-227 0.45 0.29 0.46 0.06 
Americium-241 0.03 0.08 0.13 

Cesium-137 0.01 0.04 0.08 

Potassium-40 7.61 1.28 0.66 
Protactinium-231 0.39 1.11 1.80 
Radium-226 1.83 0.16 0.15 
Radium-228 0.61 0.15 0.20 

Thorium-228 0.90 0.47 0.37 
Thorium-230 2.83 0.89 0.13 
Thorium-232 0.89 0.45 0.13 
Uranium-235 0.15 0.22 0.39 
Uranium-238 1.38 1.12 1.31 

SLD27656 09/13/01 8.3 8.8 Actinium-227 0.68 0.30 0.51 0.09 
Americium-241 0.04 0.08 0.14 

Cesium-137 -0.02 0.04 0.07 
Potassium-40 7.37 1.54 0.84 
Protactinium-231 -1.13 1.20 1.98 
Radium-226 1.65 0.16 0.14 

Radium-228 0.85 0.18 0.20 

Thorium-228 0.79 0.41 0.30 
Thorium-230 2.06 0.70 0.23 
Thorium-232 0.89 0.43 0.23 
Uranium-235 0.47 0.25 0.45 
Uranium-238 5.50 1.67 1.35 

SLD27657 09/13/01 10.3 10.8 Actinium-227 0.44 0.13 0.20 0.13 
Americium-241 0.01 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 17.89 1.87 0.25 

Protactinium-231 0.25 0.48 0.75 

Radium-226 1.76 0.11 0.04 

Radium-228 1.07 0.11 0.07 

Thorium-228 1.25 0.55 0.36 
Thorium-230 2.22 0.76 0.13 
Thorium-232 1.38 0.57 0.13 
Uranium-235 0.39 0.13 0.15 

Uranium-238 6.08 0.85 0.55 • 
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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 5  
Ratios 
Value 

PLANT 7N 

SLD07361 5LD27658 09/13101 12.3 12.8 Actinium-227 0.33 0.10 0.16 0.09 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 17.70 1.82 0.19 

Protactinium-231 -0.20 0.39 0.57 

Radium-226 1.04 0.07 0.04 

Radium-228 0.93 0.09 0.06 

Thorium-228 1.27 0.55 0.25 

Thorium-230 1.80 0.67 0.25 

Thorium-232 1.22 0.53 0.13 

Uranium-235 0.26 0.08 0.12 

Uranium-238 5.72 0.78 0.47 

SLD27659 09/13/01 14.3 14.8 Actinium-227 0.25 0.11 0.16 0.00 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 19.68 2.03 0.25 

Protactinium-231 0.18 0.41 0.65 

Radium-226 1.13 0.07 0.04 

Radium-228 0.97 0.09 0.06 

Thorium-228 1.41 0.56 0.27 

Thorium-230 1.23 0.51 0.12 

Thorium-232 1.00 0.46 0.12 

Uranium-235 0.05 0.08 0.14 

Uranium-238 1.29 0.38 0.48 

SL027660 09/13/01 16.4 16.9 Actinium-227 0.30 0.11 0.17 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 18.32 1.91 0.26 

Protactinium-231 -0.22 0.44 0.65 

Radium-226 1.06 0.07 0.04 

Radium-228 0.97 0.09 0.06 

Thorium-228 0.81 0.40 0.26 

Thorium-230 1.02 0.46 0.26 

Thorium-232 0.78 0.39 0.12 

Uranium-235 0.11 0.10 0.14 

Uranium-238 1.23 0.53 0.47 

SLD07363 SLD07363 09/11/01 0.7 1.2 0.7 Actinium-227 0.11 0.17 0.29 0.03 
Americium-241 0.09 0.13 0.21 

Cesium-137 0.00 0.03 0.06 

Potassium-40 2.04 0.62 0.50 

Protactinium-231 -0.49 0.72 1.19 

Radium-226 0.91 0.10 0.07 

Radium-228 0.06 0.09 0.17 

Thorium-228 0.07 0.17 0.38 

Thorium-230 0.83 0.46 0.28 

Thorium-232 0.00 0.00 0.15 

Uranium-235 -0.12 0.20 0.30 

Uranium-238 2.72 2.16 1.66 
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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 

PLANT 7N 
SLD07363 SLD27662  09/11/01 2.2 2.7 Actinium-227 0.03 0.09 0.15 0.01 

Amei icium-241 0.04 0.07 0.10 

Cesium-137 0.00 0.01 0.03 

Potassium-40 2.07 0.39 0.28 

Protactinium-231 0.01 0.43 0.72 
Radium-226 0.92 0.07 0.04 
Radium-228 0.08 0.04 0.06 
Thorium-228 0.21 0.21 0.28 
Thorium-230 1.58 0.60 0.13 

Thorium-232 0.23 0.21 0.13 
Uranium-235 0.15 0.10 0.14 
Uranium-238 1.93 0.99 0.89 

SLD27663 09/11/01 4.2 4.7 Actinium-227 0.24 0.13 0.21 0.00 
Americium-241 0.03 0.08 0.12 
Cesium-137 -0.01 0.02 0.03 

Potassium-40 15.79 1.75 0.26 

Protactinium-231 0.31 0.53 0.82 

Radium-226 0.97 _ 	0.07 0.05 
Radium-228 0.90 0.09 0.09 
Thorium-228 0.74 0.40 0.24 

Thorium-230 1.08 0.48 0.13 

Thorium-232 1.12 0.50 0.13 

Uranium-235 0.02 0.11 0.19 

Uranium-238 1.41 0.84 1.02 

SLD27664 09/11/01 6.2 6.7 Actinium-227 0.49 0.36 0.62 0.11 
Americium-241 -0.02 0.27 0.41 
Cesium-137 0.02 0.06 0.10 
Potassium-40 9.24 1.85 0.88 
Protactinium-231 3.05 2.66 2.83 
Radium-226 2.64 0.25 0.17 

Radium-228 0.90 0.20 0.25 
Thorium-228 0.80 0.42 0.31 
Thorium-230 3.08 0.91 0.12 
Thorium-232 0.96 0.45 0.12 
Uranium-235 -0.11 0.30 0.53 
Uranium-238 2.99 2.60 3.48 

SLD27665 09/11/01 8 8.5 Actinium-227 0.73 0.40 0.71 0.07 
Americium-241 0.20 0.23 0.41 
Cesium-137 -0.09 0.07 0.11 

Potassium-40 9.07 1.92 0.88 

Protactinium-231 1.05 2.00 3.63 
Radium-226 3.43 0.29 0.20 

Radium-228 0.98 0.24 0.32 

Thorium-228 0.93 0.47 0.26 

Thorium-230 2.91 0.92 0.14 

Thorium-232 0.88 0.45 0.14 
Uranium-235 0.50 0.40 0.63 
Uranium-238 	- 0.23 	- 2.25 3.84 
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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 

PLANT 7N 

SLD07363 SLD27666 09/11/01 10 10.5 Actinium-227 0.34 0.37 0.60 0.25 
Americium-241 0.30 0.27 0.43 

Cesium-137 -0.11 0.07 0.10 

Potassium-40 12.42 2.14 1.04 

Protactinium-231 3.76 4.28 2.51 

Radium-226 3.61 0.29 0.14 

Radium-228 0.95 0.24 0.30 

Thorium-228 1.57 0.66 0.34 

Thorium-230 4.83 1.33 0.29 

Thorium-232 1.31 0.59 0.15 

Uranium-235 0.22 0.32 0.58 

Uranium-238 3.55 2.92 3.38 

SLD27667 09/11/01 12 12.5 Actinium-227 0.32 0.30 0.49 0.13 
Americium-241 -0.04 0.22 0.33 

Cesium-137 -0.06 0.04 0.06 

Potassium-40 6.93 1.54 0.88 

Protactinium-231 -0.54 1.25 2.04 

Radium-226 2.17 0.20 0.16 

Radium-228 0.88 0.20 0.22 

Thorium-228 0.88 0.49 0.30 

Thorium-230 3.00 0.99 0.16 

Thorium-232 1.00 0.52 0.30 

Uranium-235 0.45 0.39 0.49 

Uranium-238 4.58 2.74 2.85 

SLD07365 SLD07365 09/19/01 0.7 1.2 0.7 Actinium-227 0.01 0.09 0.14 0.00 
Americium-241 0.03 0.06 0.09 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 1.79 0.37 0.20 

Protactinium-231 0.59 0.70 0.63 

Radium-226 0.80 0.06 0.04 

Radium-228 0.09 0.04 0.06 

Thorium-228 0.01 0.11 0.33 

Thorium-230 0.82 0.43 0.25 

Thorium-232 0.00 0.00 0.13 

Uranium-235 0.07 0.08 0.15 

Uranium-238 1.17 0.73 0.76 

SLD27668 09/19/01 2.2 2.7 Actinium-227 0.14 0.10 0.16 0.07 
Americium-241 0.03 0.07 0.11 

Cesium-137 0.00 0.01 0.02 

Potassium-40 5.13 0.69 0.19 

Protactinium-231 -0.02 0.43 0.64 

Radium-226 1.24 0.08 0.04 

Radium-228 0.33 0.06 0.06 

Thorium-228 0.22 0.23 0.15 

Thorium-230 1.38 0.60 0.15 

Thorium-232 0.44 0.32 0.15 

Uranium-235 0.31 0.12 0.16 

Uranium-238 - 	5.19 1.03 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 5  
Ratios 
Value 

PLANT 7N 
SLD07365 SLD27669  09/19/01 4.2 4.7 Actinium-227 0.38 0.39 0.63 0.21 

Americium-241 0.17 0.28 0.44 

Cesium-137 0.00 0.07 0.10 

Potassium-40 13.80 2.20 1.16 

Protactinium-231 0.13 1.90 2.88 

Radium-226 3.91 0.30 0.19 

Radium-228 1.50 0.27 0.25 

Thorium-228 1.63 0.66 0.27 

Thorium-230 3.88 1.14 0.27 

Thorium-232 1.40 0.60 0.15 

Uranium-235 0.28 0.32 0.58 

Uranium-238 3.50 3.22 3.39 

SLD27670 09/19/01 6.2 6.7 Actinium-227 0.57 0.39 0.66 0.27 
Americium-241 0.16 0.29 0.45 

Cesium-137 -0.11 0.07 0.09 

Potassium-40 11.39 2.08 0.86 
Protactinium-231 1.13 1.80 2.92 
Radium-226 3.50 0.30 0.17 

Radium-228 1.74 0.28 0.28 
Thorium-228 1.87 0.73 0.40 
Thorium-230 4.34 1.23 0.15 
Thorium-232 1.57 0.64 0.15 
Uranium-235 0.40 0.38 0.59 
Uranium-238 4.36 3.10 3.75 

SLD27671 09/19/01 8.2 8.7 Actinium-227 0.32 0.15 0.25 0.08 
Americium-241 0.04 0.10 0.15 

Cesium-137 -0.02 0.02 0.04 
Potassium-40 8.69 1.16 0.33 

Protactinium-231 -0.20 0.68 1.00 
Radium-226 1.38 0.10 0.06 

Radium-228 0.73 0.10 0.09 

Thorium-228 0.91 0.48 0.35 

Thorium-230 2.65 0.87 0.26 

Thorium-232 1.09 0.51 0.14 

Uranium-235 0.13 0.13 0.23 

Uranium-238 3.03 1.22 1.27 
SLD07367 SLD07367 09/24/01 1 1.5 1.0 Actinium-227 0.87 0.20 0.32 12.16 

Americium-241 0.15 0.17 0.26 
Cesium-137 0.02 0.03 0.05 
Potassium-40 7.62 1.11 0.48 
Protactinium-231 1.27 1.14 1.74 

Radium-226 8.73 0.44 0.09 
Radium-228 0.72 0.12 0.14 
Thorium-228 1.03 0.51 0.41 
Thorium-230 181.80 31.67 0.14 

Thorium-232 1.03 0.49 0.14 
Uranium-235 1.30 0.30 0.37 

Uranium-238 	- 9.77 2.13 2.21 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD07367 SLD27673 09/24/01 2.5 3.0 Actinium-227 0.36 0.43 0.69 1.06 
Americium-241 0.29 0.39 0.60 

Cesium-137 0.07 0.07 0.13 

Potassium-40 13.49 2.39 1.22 

Protactinium-231 1.28 1.91 3.12 

Radium-226 4.15 0.34 0.19 

Radium-228 1.19 0.26 0.30 

Thorium-228 1.45 0.58 0.28 

Thorium-230 8.74 1.93 0.24 

Thorium-232 1.17 0.51 0.13 

Uranium-235 1.62 0.40 0.65 

Uranium-238 30.92 5.67 4.56 

SLD27674 09/24/01 4.5 5.0 Actinium-227 0.65 0.43 0.71 3.79 
Americium-241 0.22 0.45 0.68 

Cesium-137 0.07 0.08 0.11 

Potassium-40 9.00 1.75 1.05 

Protactinium-231 1.39 2.20 3.48 

Radium-226 4.34 0.35 0.19 

Radium-228 1.00 0.22 U.32 

Thorium-228 1.10 0.48 0.27 

Thorium-230 39.90 6.97 0.27 

Thorium-232 0.75 0.38 0.12 

Uranium-235 3.27 0.67 0.66 

Uranium-238 64.30 8.06 5.27 

SLD27675 09/24/01 6.5 7.0 Actinium-227 -0.04 0.32 0.48 0.11 
Americium-241 0.07 0.24 0.37 

Cesium-137 0.02 0.05 0.08 

Potassium-40 12.22 2.07 0.81 

Protactinium-231 0.36 1.53 2.40 

Radium-226 2.00 0.19 0.15 

Radium-228 0.69 0.16 0.23 

Thorium-228 1.14 0.55 0.39 

Thorium-230 2.28 0.81 0.32 

Thorium-232 0.95 0.48 0.27 

Uranium-235 0.26 0.29 0.52 

Uranium-238 5.58 2.93 3.02 

5LD07431 5LD07431 03/10/03 0 0.5 0.0 Actinium-227 0.07 0.07 0.15 0.41 
Ameticium-241 0.03 0.04 0.06 

Cesium-137 0.01 0.01 0.02 

Potassium-40 5.44 0.60 0.22 

Protactinium-231 0.33 0.45 0.71 

Radium-226 1.86 0.09 0.06 

Radium-228 0.44 0.05 0.06 

Thorium-228 0.31 0.27 0.33 

Thorium-230 3.65 1.02 0.13 

Thorium-232 0.59 0.35 0.13 

Uranium-235 0.31 0.17 0.32 

Uranium-238 4.80 0.72 0.53 
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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 

PLANT 7N 
SLD07431 SLD27978 03/10/03 1.3 1.8 Actinium-227 0.11 0.08 0.13 0.03 

Americium-241 0.00 0.03 0.05 
Cesium-137 0.01 0.01 0.02 

Potassium-40 9.54 0.77 0.23 

Protactinium-231 0.02 0.37 0.56 
Radium-226 1.23 0.06 0.05 
Radium-228 0.49 0.05 0.05 
Thorium-228 0.61 0.33 0.21 
Thorium-230 1.48 0.54 0.11 

Thorium-232 0.28 0.22 0.21 

Uranium-235 0.08 0.16 0.28 
Uranium-238 3.03 0.56 0.41 

SLD27979 03/10/03 3.3 3.8 

0.0 

Actinium-227 0.36 0.32 0.54 0.00 
Americium-241 0.01 0.10 0.17 
Cesium-137 _0.00 0.05 0.10 
Potassium-40 12.25 2.26 0.99 
Protactinium-231 -0.07 1.70 2.61 
Radium-226 1.79 0.20 0.25 
Radium-228 0.75 0.20 0.23 
Thorium-228 0.58 0.33 0.26 
Thorium-230 1.45 0.54 0.22 
Thorium-232 0.64 0.34 0.12 
Uranium-235 0.14 0.62 1.05 
Uranium-238 -0.13 0.99 1.73 

SLD014:3:3 SLD07433 03/10/03 0 0.5 Actinium-227 0.15 0.11 0.23 0.92 
Americium-241 0.07 0.05 0.09 
Cesium-137 0.05 0.02 0.03 
Potassium-40 7.98 0.82 0.37 
Protactinium-231 0.29 0.66 1.01 
Radium-226 6.94 0.24 0.09 
Radium-228 1.04 0.09 0.09 
Thorium-228 0.88 0.42 0.27 
Thorium-230 2.58 0.78 0.22 
Thorium-232 0.76 0.38 0.12 
Uranium-235 0.38 0.31 0.52 
Uranium-238 4.91 1.06 0.78 

SLD27980 03/10/03 1.3 1.8 Actinium-227 0.20 0.12 0.19 0.01 
Americium-241 0.00 0.04 0.06 
Cesium-137 -0.02 0.02 0.03 
Potassium-40 13.96 1.12 0.28 
Protactinium-231 0.23 0.52 0.80 
Radium-226 1.42 0.08 0.08 
Radium-228 0.74 0.08 0.07 
Thorium-228 0.65 0.37 0.30 
Thorium-230 1.02 0.46 0.23 

Thorium-232 0.84 0.41 0.23 
Uranium-235 0.13 0.23 0.38 

Uranium-238 2.03 0.58 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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

5LD07433 SLD27981 03/10/03 3.2 3.7 Actinium-227 0.27 0.37 0.56 0.11 
Americium-241 0.03 0.11 0.17 

Cesium-137 0.03 0.06 0.11 

Potassium-40 9.56 1.73 1.10 

Protactinium-231 -0.38 1.74 2.59 

Radium-226 3.56 0.26 0.23 

Radium-228 0.90 0.21 0.25 

Thorium-228 1.61 0.66 0.28 

Thorium-230 3.24 1.00 0.37 

Thorium-232 0.89 0.47 0.15 

Uranium-235 0.20 0.63 1.06 

Uranium-238 2.43 1.49 1.64 

SLD07435 SLD07435 03/11/03 0 0.5 0.0 Actinium-227 0.14 0.14 0.23 0.26 
Americium-241 0.05 0.05 0.08 

Cesium-137 0.06 0.03 0.04 

Potassium-40 4.72 0.67 0.36 

Protactinium-231 -0.23 0.63 0.94 

Radium-226 1.77 0.11 0.09 

Radium-228 0.25 0.06 0.09 

Thorium-228 0.36 0.37 0.47 

Thorium-230 2.92 1.10 0.21 

Thorium-232 0.08 0.16 0.21 

Uranium-235 0.05 0.30 0.50 

Uranium-238 4.63 0.97 0.72 

SLD27982 03/11/03 0.9 1.4 Actinium-227 0.33 0.20 0.53 0.11 
Americium-241 0.01 0.11 0.17 

Cesium-137 0.01 0.06 0.10 

Potassium-40 8.94 1.80 0.99 

Protactinium-231 -0.72 1.38 2.32 

Radium-226 3.01 0.24 0.24 

Radium-228 0.98 0.19 0.25 

Thorium-228 0,75 0.47 0.18 

Thorium-230 1.95 0.80 0.18 

Thorium-232 0.34 0.31 0.18 

Uranium-235 0.27 0.62 1.06 

Uranium-238 5.86 1.86 1.58 

SLD27983 03/11/03 3.3 3.8 Actinium-227 0.15 0.11 0.17 0.06 
Americium-241 -0.01 0.04 0.06 

Cesium-137 0.02 0.01 0.03 

Potassium-40 9.44 0.88 0.29 

Protactinium-231 0.37 0.45 0.72 

Radium-226 1.40 0.08 0.07 

Radium-228 0.50 0.06 0.07 

Thorium-228 0.73 0.48 0.19 

Thorium-230 1.49 0.71 0.36 

Thorium-232 0.36 0.33 0.19 

Uranium-235 0.28 0.19 0.33 

Uranium-238 4.31 0.72 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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 
SLD07437 SLD07437  03/17/03 0 0.5 0.0 Actinium-227 0.02 0.07 0.10 0.16 

Americium-241 0.02 0.02 0.03 
Cesium-137 0.03 0.01 0.01 

Potassium-40 1.98 0.33 0.13 

Protactinium-231 -0.13 0.28 0.47 

Radium-226 1.28 0.06 0.04 
Radium-228 0.15 0.03 0.04 
Thorium-228 0.37 0.54 0.50 
Thorium-230 2.76 1.61 0.50 

Thorium-232 -0.05 0.09 0.93 
Uranium-235 0.23 0.19 0.23 
Uranium-238 0.93 0.29 0.29 

SLD27676 03/17/03 2 2.5 Actinium-227 0.14 0.08 0.22 0.10 
Americium-241 0.00 0.05 0.08 
Cesium-137 -0.01 0.02 0.03 

Potassium-40 9.48 0.98 0.31 

Protactinium-231 0.14 0.61 0.95 

Radium-226 1.55 0.10 0.09 

Radium-228 0.67 0.09 0.09 

Thorium-228 0.86 0.46 0.27 

Thorium-230 2.71 0.88 0.15 

Thorium-232 1.19 0.54 0.15 

Uranium-235 0.06 0.27 0.46 

Uranium-238 3.73 0.90 0.73 

SLD27677 03/17/03 3.3 3.8 Actinium-227 0.19 0.38 0.61 0.26 
Americium-241 0.17 0.13 0.22 

Cesium-137 -0.01 0.06 0.10 
Potassium-40 12.94 2.29 1.33 
Protactinium-231 -0.63 1.98 2.95 

Radium-226 5.24 0.32 0.26 

Radium-228 1.00 0.24 0.29 
Thorium-228 1.46 0.71 0.37 
Thorium-230 3.09 1.10 0.20 
Thorium-232 1.10 0.60 0.20 
Uranium-235 0.12 0.72 1.21 

Uranium-238 5.94 1.89 1.99 

SLD27678 03/17/03 5.4 5.9 Actinium-227 0.63 0.44 0.74 0.23 
Americium-241 0.02 0.15 0.24 
Cesium-137 -0.03 0.08 0.13 
Potassium-40 7.51 2.55 1.44 
Protactinium-231 -1.76 1.95 3.21 
Radium-226 4.92 0.35 0.31 
Radium-228 0.99 0.28 0.34 
Thorium-228 1.11 0.59 0.35 
Thorium-230 3.12 1.08 0.35 

Thorium-232 0.35 0.32 0.19 
Uranium-235 -0.35 0.89 1.46 

Uranium-238 5.89 2.27 2.15 • 
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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 

PLANT 7N 

5LD07437 SLD27679 03/17/03 7.3 7.8 Actinium-227 0.39 0.35 0.58 0.03 
Americium-241 0.04 0.10 0.17 

Cesium-137 -0.05 0.07 0.09 

Potassium-40 10.97 2.20 1.08 

Protactinium-231 -0.23 1.62 2.81 

Radium-226 2.11 0.23 0.26 

Radium-228 0.94 0.19 0.27 

Thorium-228 0.99 0.60 0.47 

Thorium-230 1.32 0.69 0.40 

Thorium-232 0.86 0.54 0.21 

Uranium-235 -0.22 0.66 1.09 

Uranium-238 2.79 1.68 1.58 

5LD27680 03/17/03 9.2 9.7 Actinium-227 0.19 0.29 0.48 0.07 
Americium-241 -0.08 0.11 0.17 

Cesium-137 0.01 0.05 0.08 

Potassium-40 16.12 2.25 0.99 

Protactinium-231 0.34 1.48 2.33 

Radium-226 1.01 0.17 0.23 

Radium-228 0.59 0.22 0.22 

Thorium-228 0.62 0.42 0.32 

Thorium-230 0.62 0.42 0.32 

Thorium-232 0.68 0.44 0.32 

Uranium-235 0.06 0.55 0.93 

Uranium-238 4.93 1.75 1.50 

SLD27681 03/17/03 11.5 12.0 Actinium-227 0.09 0.24 0.36 0.03 
Americium-241 0.02 0.08 0.13 

Cesium-137 0.00 0.04 0.07 

Potassium-40 19.72 1.92 0.62 

Protactinium-231 -0.48 1.19 1.79 

Radium-226 1.45 0.14 0.17 

Radium-228 0.96 0.15 0.18 

Thorium-228 1.34 0.58 0.14 

Thorium-230 1.80 0.68 0.14 

Thorium-232 1.47 0.61 0.27 

Uranium-235 -0.07 0.40 0.69 

Uranium-238 0.35 0.76 1.36 

SLD07439 SLD07439 10/02/01 0.5 1.0 0.5 Actinium-227 0.88 0.31 0.45 1.17 

Americium-241 0.05 0.30 0.47 

Cesium-137 -0.02 0.04 0.05 

Potassium-40 11.25 1.28 0.68 

Protactinium-231 0.19 1.26 1.91 

Radium-226 8.84 0.34 0.10 

Radium-228 0.93 0.12 0.16 

Thorium-228 1.36 0.62 0.41 

Thorium-230 17.56 3.69 0.47 

Thorium-232 0.94 0.49 0.28 

Uranium-235 0.73 0.31 0.44 

Uranium-238 7.84 3.01 3.64 
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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 

PLANT 7N 

SLD07439 SLD27682 10/02/01 2 2.5 Actinium-227 0.12 0.11 0.33 0.45 
Americium-241 0.02 0.22 0.34 

Cesium-137 0.00 0.03 0.05 

Potassium-40 9.18 1.25 0.44 

Protactinium-231 0.24 0.96 1.50 

Radium-226 2.49 0.14 0.09 

Radium-228 1.06 0.13 0.13 

Thorium-228 2.04 0.84 0.40 

Thorium-230 6.04 1.70 0.18 

Thorium-232 2.04 0.83 0.33 

Uranium-235 0.34 0.30 0.37 

Uranium-238 6.99 • 2.18 2.62 

SLD27683 10/02/01 3.7 4.2 Actinium-227 0.08 0.15 0.24 0.03 
Americium-241 0.00 0.15 0.24 

Cesium-137 -0.03 0.02 0.04 

Potassium-40 16.48 1.49 0.33 

Protactinium-231 0.52 0.68 1.10 

Radium-226 1.07 0.07 0.07 

Radium-228 0.88 0.10 0.10 

Thorium-228 1.02 0.47 0.27 

Thorium-230 1.49 0.57 0.12 

Thorium-232 0.81 0.40 0.12 

Uranium-235 -0.07 0.14 0.23 

Uranium-238 3.03 1.98 1.84 

SLD27684 10/02/01 6 6.5 Actinium-227 0.15 0.15 0.25 0.11 
Americium-241 0.00 0.16 0.25 

Cesium-137 0.01 0.02 0.04 

Potassium-40 9.11 0.98 0.38 

Protactinium-231 -0.05 0.71 1.08 

Radium-226 1.76 0.10 0.06 

Radium-228 0.71 0.10 0.11 

Thorium-228 0.90 0.48 0.42 

Thorium-230 3.33 1.02 0.32 

Thorium-232 1.12 0.52 0.14 

Uranium-235 0.06 0.15 0.26 

Uranium-238 2.35 1.61 1.97 

SLD27686 10/02/01 10 10.5 Actinium-227 0.08 0.14 0.21 0.02 
Americium-241 0.00 0.14 0.21 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 16.05 1.38 0.29 

Protactinium-231 -0.29 0.60 0.88 

Radium-226 0.96 0.06 0.05 

Radium-228 0.95 0.09 0.09 

Thorium-228 1.65 0.65 0.26 

Thorium-230 2.22 0.77 0.14 

Thorium-232 0.82 0.43 0.14 

Uranium-235 0.08 0.14 0.21 

Uranium-238 1.59 1.61 1.67 

• 

• 

• 



• 

• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 74 of 148 

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 

PLANT 7N 

SLD70047 SLD70047 05/02/02 0 0.5 0.0 Actinium-227 0.00 0.00 1.18 2.15 

Americium-241 0.00 0.00 0.27 

Cesium-137 0.08 0.02 0.10 

Potassium-40 6.56 0.56 0.96 

Protactinium-231 0.00 0.00 4.22 

Radium-226 2.54 0.07 0.16 

Radium-228 0.59 0.05 0.23 

Thorium-228 1.15 0.54 0.32 

Thorium-230 11.75 2.49 0.14 

Thorium-232 1.07 0.51 0.14 

Uranium-235 0.54 0.09 0.38 

Uranium-238 10.71 0.74 2.03 

SLD70048 05/02/02 0.5 1.0 Actinium-227 0.00 0.00 1.22 0.29 

Americium-241 0.00 0.00 0.23 

Cesium-137 0.00 0.00 0.15 

Potassium-40 6.75 0.55 0.97 

Protactinium-231 0.00 0.00 4.08 

Radium-226 3.36 0.08 0.16 

Radium-228 O.N 0.06 0.24 

Thorium-228 0.94 0.06 0.24 

Thorium-230 5.41 2.94 13.40 

Thorium-232 0.94 0.06 0.24 

Uranium-235 0.00 0.00 0.74 

Uranium-238 4.14 0.47 1.82 

SLD70049 05/02/02 3.5 4.0 Actinium-227 0.00 0.00 0.58 0.01 

Americium-241 0.00 0.00 0.11 

Cesium-137 0.00 0.00 0.07 

Potassium-40 8.40 0.40 0.45 

Protactinium-231 0.00 0.00 1.89 

Radium-226 1.32 0.03 0.07 

Radium-228 0.78 0.03 0.11 

Thorium-228 0.78 0.03 0.11 

Thorium-230 0.00 0.00 9.94 

Thorium-232 0.78 0.03 0.11 

_Uranium-235 0.12 0.03 0.16 

Uranium-238 1.84 0.21 0.83 

SLD76403 SLD76403 05/05/03 0 0.5 Actinium-227 0.02 0.05 0.07 0.00 

Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 4.50 0.38 0.11 

Protactinium-231 -0.07 0.19 0.33 

Radium-226 0.62 0.04 0.03 

Radium-228 0.15 0.02 0.03 

Thorium-228 0.15 0.02 0.03 

Thorium-230 -0.37 1.29 2.10 

Thorium-232 0.15 0.02 0.03 

Uranium-235 0.11 0.07 0.14 

Uranium-238 - 	0.72 0.25 0.21 
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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 

PLANT 7N 

SLD76403 SLD76404 05/05/03 - 	1.5 2.0 Actinium-227 0.36 0.26 0.44 0.02 
Americium-241 -0.03 0.09 0.14 

Cesium-137 -0.02 0.04 0.07 

Potassium-40 13.12 1.74 0.62 

Protactinium-231 0.26 1.24 1.99 

Radium-226 2.09 0.18 0.19 

Radium-228 0.84 0.18 0.19 

Thorium-228 1.77 0.74 0.41 

Thorium-230 1.48 0.66 0.17 

Thorium-232 1.17 0.57 0.17 

Uranium-235 0.47 0.48 0.88 

Uranium-238 1.98 1.09 1.35 

SLD76405 05/05/03 3 3.5 Actinium-227 0.14 0.10 0.16 0.00 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 9.90 0.78 0.25 

Protactinium-231 -0.10 0.45 0.69 

Radium-226 2.11 0.10 0.06 

Radium-228 0.61 0.06 0.07 

Thorium-228 0.61 0.06 0.07 

Thorium-230 0.47 2.86 4.72 

Thorium-232 0.61 0.06 0.07 

Uranium-235 0.06 0.18 0.31 

Uranium-238 _ 1.43 0.53 0.46 

SLD76406 05/05/03 4.8 5.4 Actinium-227 0.11 0.25 0.39 0.02 
Americium-241 0.03 0.08 0.13 

Cesium-137 -0.02 0.04 0.07 

Potassium-40 11.18 
■ - 1.42 0.65 

Protactinium-231 -0.24 1.10 1.69 

Radium-226 2.17 0.17 0.17 

Radium-228 0.80 0.16 0.18 

Thorium-228 1.60 0.66 0.15 

Thorium-230 2.18 0.80 0.28 

Thorium-232 0.84 0.46 0.15 

Uranium-235 -0.09 0.46 0.79 

Uranium-238 1.47 1.24 1.19 

SLD76407 05/05/03 7.4 7.9 Actinium-227 0.56 0.33 0.49 0.43 
Americium-241 -0.01 0.09 0.14 

Cesium-137 -0.02 0.04 0.07 

Potassium-40 13.44 1.62 0.64 

Protactinium-231 1.04 1.28 2.13 

Radium-226 2.69 0.19 0.18 

Radium-228 1.03 0.16 0.20 

Thorium-228 0.85 0.58 0.55 

Thorium-230 7.97 2.24 0.22 

Thorium-232 1.36 0.72 0.41 

Uranium-235 0.07 0.47 0.81 

Uranium-238 - 	1.73 1.50 1.28 

• 

• 

• 
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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 

PLANT 7N 

SLD76403 SLD76408  05/05/03 9.1 9.6 Actinium-227 0.53 0.08 0.14 0.01 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.01 0.02 0.02 

Potassium-40 12.88 0.97 0.23 

Protactinium-231 0.70 0.44 0.74 

Radium-226 1.77 0.08 0.06 

Radium-228 0.74 0.07 0.06 

Thorium-228 0.74 0.07 0.06 

Thorium-230 -1.47 2.97 4.79 

Thorium-232 0.74 0.07 0.06 

Uranium-235 0.10 0.19 0.33 

Uranium-238 1.75 0.51 0.47 

SLD76409 05/05/03 10 10.5 Actinium-227 0.58 0.13 0.17 0.35 
Americium-241 0.02 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 15.29 1.23 0.35 

Protactinium-231 0.50 0.61 0.97 

Radium-226 1.89 0.10 0.08 

Radium-228 0.73 0.08 0.09 

Thorium-228 0.73 0.08 0.09 

Thorium-230 6.89 5.16 6.59 

Thorium-232 0.73 0.08 0.09 

Uranium-235 0.09 0.25 0.42 

Uranium-238 2.35 0.81 0.65 

SLD76410 05/05/03 13.5 14.0 Actinium-227 0.17 0.09 0.15 0.09 
Americium-241 0.04 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 15.53 1.15 0.29 

Protactinium-231 0.23 0.43 0.67 

Radium-226 1.34 0.07 0.06 

Radium-228 0.79 0.07 0.06 

Thorium-228 0.79 0.07 0.06 

Thorium-230 3.24 3.00 5.02 

Thorium-232 0.79 0.07 0.06 

Uranium-235 0.11 0.19 0.31 

Uranium-238 1.00 0.44 0.49 

SLD76411 SLD76411  05/06/03 0 0.5 Actinium-227 0.18 0.27 0.41 0.40 
Americium-241 -0.04 0.10 0.15 

Cesium-137 -0.06 0.04 0.07 

Potassium-40 11.36 1.46 0.71 

Protactinium-231 -0.69 1.24 1.85 

Radium-226 3.93 0.22 0.18 

Radium-228 0.99 0.17 0.18 

Thorium-228 1.50 0.64 0.33 

Thorium-230 2.29 0.81 0.15 

Thorium-232 1.12 0.53 0.15 

Uranium-235 0.38 0.50 0.89 

_ Uranium-238 9.70 2.08 1.35 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 77 of 148 

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 

PLANT 7N 

SLD76411 SLD76412 05/06/03 0.5 1.0 Actinium-227 0.17 0.10 0.17 0.09 
Americium-241 0.02 0.04 0.06 

Cesium-137 0.01 0.02 0.02 

Potassium-40 12.64 1.02 0.28 

Protactinium-231 0.22 0.47 0.73 

Radium-226 1.32 0.08 0.07 

Radium-228 0.79 0.07 0.07 

Thorium-228 0.79 0.07 0.07 

Thorium-230 2.40 3.47 5.45 

Thorium-232 0.79 0.07 0.07 

Uranium-235 0.20 0.21 0.36 

Uranium-238 4.34 0.71 0.54 

SLD76413 05/06/03 2 2.5 Actinium-227 0.35 0.29 0.48 0.20 
Americium-241 -0.03 0.10 0.16 

Cesium-137 -0.04 0.05 0.08 

Potassium-40 11.16 2.09 1.04 

Protactinium-231 -0.55 1.47 2.18 

Radium-226 2.66 0.19 0.21 

Radium-228 1.13 0.20 0.22 

Thorium-228 1.41 0.62 0.15 

Thorium-230 2.89 0.95 0.15 

Thorium-232 1.19 0.56 0.15 

Uranium-235 0.66 0.58 1.01 

Uranium-238 7.46 1.79 1.53 

SLD76414 05/06/03 5.3 5.8 Actinium-227 0.09 0.11 0.18 0.03 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.43 1.21 0.32 

Protactinium-231 0.12 0.52 0.80 

Radium-226 1.35 0.08 0.07 

Radium-228 0.85 0.08 0.07 

Thorium-228 0.85 0.08 0.07 

Thorium-230 2.20 3.33 5.81 

Thorium-232 0.85 0.08 0.07 

Uranium-235 0.05 0.23 0.38 

Uranium-238 2.04 0.55 0.57 

5LD76415 05/06/03 6.7 7.2 Actinium-227 0.20 0.10 0.16 0.03 
Americium-241 0.05 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.80 0.95 0.28 

Protactinium-231 0.21 0.46 0.72 

Radium-226 1.46 0.08 0.06 

Radium-228 0.57 0.06 0.07 

Thorium-228 0.57 0.06 0.07 

Thorium-230 -3.24 3.43 5.10 

Thorium-232 0.57 0.06 0.07 

Uranium-235 0.14 0.20 0.34 

Uranium-238 2.74 0.63 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 5  
Ratios 
Value 

PLANT 7N 

SLD76411 5LD76416 05/06/03 8 8.5 Actinium-227 0.21 0.13 0.21 0.04 
Americium-241 0.05 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 11.67 1.03 0.29 

Protactinium-231 0.78 0.57 0.93 

Radium-226 2.16 0.11 0.08 

Radium-228 0.72 0.08 0.08 

Thorium-228 0.72 0.08 0.08 

Thorium-230 2.15 4.08 6.40 

Thorium-232 0.72 0.08 0.08 

Uranium-235 0.09 0.25 0.42 

Uranium-238 2.54 0.69 0.63 

SLD76417 05/06/03 11.3 11.8 Actinium-227 0.24 0.34 0.55 0.07 

Americium-241 0.05 0.10 0.16 

Cesium-137 -0.02 0.06 0.10 

Potassium-40 7.69 1.80 1.07 

Protactinium-231 0.19 1.49 2.61 

Radium-226 2.19 0.24 0.27 

Radium-228 0.49 0.28 0.26 

Thorium-228 0.75 0.46 0.31 

Thorium-230 2.02 0.79 0.31 

Thorium-232 0.31 0.28 0.17 

Uranium-235 0.08 0.65 1.10 

Uranium-238 4.57 1.72 1.53 

SLD76418 05/06/03 13 13.5 Actinium-227 0.15 0.10 0.20 0.05 
Americium-241 0.05 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.94 1.01 0.31 

Protactinium-231 0.34 0.55 0.87 

Radium-226 1.96 0.10 0.08 

Radium-228 0.50 0.07 0.09 

Thorium-228 0.50 0.07 0.09 

Thorium-230 -0.39 4.29 6.62 

Thorium-232 0.50 0.07 0.09 

Uranium-235 0.48 0.35 0.44 

Uranium-238 4.07 0.78 0.67 

5LD76419 05/06/03 15.3 15.8 Actinium-227 0.16 0.10 0.15 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 15.43 1.12 0.21 

Protactinium-231 0.13 0.43 0.65 

Radium-226 1.30 0.07 0.06 

Radium-228 0.77 0.06 0.06 

Thorium-228 0.77 0.06 0.06 

Thorium-230 1.27 3.03 5.00 

Thorium-232 0.77 0.06 0.06 

Uranium-235 -0.07 0.19 0.31 

Uranium-238 1.11 0.50 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 5  
Ratios 
Value 

PLANT 7N 

SLD76420 SLD76420 05/07/03 0 0.5 Actinium-227 0.86 0.44 0.59 1.79 
Americium-241 0.08 0.26 0.41 

Cesium-137 0.01 0.05 0.08 

Potassium-40 11.01 1.63 0.98 

Protactinium-231 0.82 1.69 2.68 

Radium-226 8.98 0.40 0.22 

Radium-228 1.11 0.21 0.23 

Thorium-228 1.45 0.63 0.28 

Thorium-230 9.03 2.07 0.33 

Thorium-232 1.25 0.57 0.28 

Uranium-235 0.06 0.72 1.19 

Uranium-238 18.26 3.94 3.32 

S LD 76421 05/07/03 0.5 1.0 Actinium-227 0.28 0.19 0.30 0.30 
Americium-241 0.10 0.12 0.19 

Cesium-137 0.02 0.03 0.04 

Potassium-40 8.94 0.98 0.47 

Protactinium-231 0.14 0.86 1.32 

Radium-226 5.05 _ 0.20 0.11 

Radium-228 0.85 0.10 0.12 

Thorium-228 1.12 0.52 0.30 

Thorium-230 4.34 1.18 0.26 

Thorium-232 1.37 0.57 0.14 

Uranium-235 0.38 0.38 0.65 

Uranium-238 7.63 1.96 1.60 

SLD76422 05/07/03 2.5 3.0 Actinium-227 0.22 0.12 0.29 0.11 
Americium-241 0.08 0.11 0.18 

Cesium-137 0.03 0.03 0.04 

Potassium-40 7.88 0.92 0.44 

Protactinium-231 0.59 1.07 1.28 

Radium-226 3.76 0.17 0.11 

Radium-228 0.83 0.10 0.11 

Thorium-228 0.61 0.40 0.40 

Thorium-230 2.67 0.89 0.36 

Thorium-232 0.53 0.35 0.27 

Uranium-235 0.18 0.36 0.58 

Uranium-238 3.48 1.62 1.52 

SLD76423 05/07/03 4 4.5 Actinium-227 0.12 0.10 0.25 0.13 
Americium-241 0.09 0.10 0.17 

Cesium-137 0.03 0.02 0.04 

Potassium-40 12.69 1.17 0.35 

Protactinium-231 0.38 0.72 1.14 

Radium-226 2.96 0.14 0.09 

Radium-228 0.86 0.10 0.11 

Thorium-228 1.30 0.59 0.32 

Thorium-230 3.29 1.01 0.15 

Thorium-232 1.08 0.51 0.15 

Uranium-235 0.28 0.32 0.53 

Uranium-238 3.57 1.09 1.39 

• 

• 

• 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 80 of 148 

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 

PLANT 7N 

SLD76420 SLD76424 05/07/03 6.5 7.0 Actinium-227 0.13 0.10 0.17 0.00 
Americium-241 0.03 0.07 0.11 

Cesium-137 0.00 0.02 0.03 

Potassium-40 8.54 0.85 0.23 

Protactinium-231 0.32 0.51 0.83 

Radium-226 1.37 0.09 0.07 

Radium-228 0.55 0.07 0.08 

Thorium-228 0.62 0.35 0.22 

Thorium-230 1.22 0.50 0.12 

Thorium-232 0.77 0.39 0.22 

Uranium-235 0.23 0.22 0.38 

Uranium-238 0.87 0.86 0.96 

SLD76425 05/07/03 9.3 9.8 Actinium-227 0.08 0.09 0.20 0.00 

Americium-241 -0.06 0.08 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.79 1.03 0.29 

Protactinium-231 -0.18 0.54 0.81 

Radium-226 1.13 0.09 0.09 

Radium-228 0.60 0.08 0.09 

Thorium-228 0.94 0.47 0.14 

Thorium-230 1.36 0.57 0.26 

Thorium-232 0.46 0.31 0.14 

Uranium-235 -0.11 0.24 0.39 

Uranium-238 0.72 0.64 1.17 

SLD76426 05/07/03 11.2 11.7 Actinium-227 0.08 0.06 0.17 0.00 
Americium-241 0.01 0.07 0.11 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 7.50 0.77 0.26 

Protactinium-231 -0.09 0.48 0.74 

Radium-226 1.19 0.08 0.07 

Radium-228 0.37 0.06 0.07 

Thorium-228 0.50 0.33 0.13 

Thorium-230 1.37 0.56 0.13 

Thorium-232 0.29 0.24 0.13 

Uranium-235 -0.07 0.23 0.38 

Uranium-238 1.33 1.07 0.94 

5LD76427 05/07/03 12.5 13.0 Actinium-227 0.15 0.20 0.32 0.00 
Americium-241 0.00 0.12 0.22 

Cesium-137 -0.01 0.04 0.05 

Potassium-40 9.51 1.27 0.58 

Protactinium-231 -0.41 0.86 1.47 

Radium-226 2.02 0.15 0.14 

Radium-228 0.59 0.12 0.16 

Thorium-228 0.64 0.41 0.29 

Thorium-230 1.91 0.74 0.16 

Thorium-232 0.58 0.38 0.16 

Uranium-235 0.20 0.39 0.62 

Uranium-238 0.88 1.12 2.03 
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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 

PLANT 7N 

SLD76420 SLD76428 05/07/03 14.5 15.0 Actinium-227 0.14 0.14 0.24 0.03 
Americium-241 0.06 0.09 0.16 

Cesium-137 -0.02 0.02 0.04 

Potassium-40 16.42 1.44 0.34 

Protactinium-231 -0.14 0.58 1.01 

Radium-226 1.40 0.09 0.10 

Radium-228 0.93 0.11 0.10 

Thorium-228 1.79 0.72 0.16 

Thorium-230 2.03 0.77 0.16 

Thorium-232 1.42 0.63 0.35 

Uranium-235 0.10 0.29 0.49 

Uranium-238 0.65 0.79 1.41 

SLD76429 05/07/03 17.5 18.0 Actinium-227 0.13 0.13 0.26 0.02 
Americium-241 0.11 0.10 0.17 

Cesium-137 -0.02 0.03 0.04 

Potassium-40 17.08 1.51 0.42 

Protactinium-231 0.65 0.85 1.23 

Radium-226 1.55 _ 0.11 0.11 

Radium-228 0.96 0.10 0.11 

Thorium-228 1.21 0.53 0.33 

Thorium-230 1.56 0.61 0.33 

Thorium-232 1.16 0.51 0.13 

Uranium-235 -0.18 0.30 0.49 

Uranium-238 2.18 1.51 1.35 

SLD76430 SLD76430 05/08/03 0.5 1.0 Actinium-227 3.56 0.21 0.26 0.51 
Americium-241 0.04 0.14 0.22 

Cesium-137 0.01 0.02 0.04 

Potassium-40 8.19 0.91 0.39 

Protactinium-231 3.93 0.75 1.25 

Radium-226 7.02 0.24 0.10 

Radium-228 0.79 0.08 0.11 

Thorium-228 1.12 0.54 0.38 

Thorium-230 5.56 1.41 0.14 

Thorium-232 0.73 0.41 0.14 

Uranium-235 0.84 0.40 0.67 

Uranium-238 12.79 2.15 1.83 

5LD76431 05/08/03 1 1.5 Actinium-227 0.19 0.28 0.45 0.43 
Americium-241 0.10 0.19 0.31 

Cesium-137 0.01 0.04 0.07 

Potassium-40 12.51 1.49 0.61 

Protactinium-231 0.44 1.29 2.04 

Radium-226 5.52 0.27 0.18 

Radium-228 1.29 0.16 0.19 

Thorium-228 2.03 0.74 0.44 

Thorium-230 6.88 1.62 0.14 

Thorium-232 1.56 0.61 0.14 

Uranium-235 0.42 0.54 0.93 

Uranium-238 4.70 2.46 2.53 

• 

• 



• 
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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 

PLANT 7N 

SLD76430 SLD76432 05/08/03 3 3.5 Actinium-227 0.38 0.10 0.16 0.26 
Americium-241 0.03 0.04 0.06 

Cesium-137 0.01 0.02 0.03 

Potassium-40 11.03 0.87 0.29 

Protactinium-231 0.84 0.56 0.91 

Radium-226 5.27 0.18 0.07 

Radium-228 0.86 0.07 0.07 

Thorium-228 0.86 0.07 0.07 

Thorium-230 4.83 4.73 6.14 

Thorium-232 0.86 0.07 0.07 

Uranium-235 0.57 0.25 0.40 

Uranium-238 4.65 0.74 0.60 

5LD76433 05/08/03 5 5.5 Actinium-227 0.11 0.09 0.14 0.07 
Americium-241 0.00 0.03 0.04 

Cesium-137 -0.02 0.01 0.02 

Potassium-40 8.96 0.73 0.20 

Protactinium-231 0.10 0.38 0.59 

Radium-226 1.49 0.07 0.05 

Radium-228 0.58 0.06 0.08 

Thorium-228 0.58 0.06 0.06 

Thorium-230 2.97 2.50 4.23 

Thorium-232 0.58 0.06 0.06 

Uranium-235 -0.05 0.16 0.27 

Uranium-238 1.01 0.34 0.40 

5LD76434 05/08/03 7 7.5 Actinium-227 0.16 0.08 0.14 0.00 
Americium-241 -0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.19 1.03 0.22 

Protactinium-231 0.01 0.38 0.59 

Radium-226 1.49 0.08 0.06 

Radium-228 0.69 0.06 0.06 

Thorium-228 0.69 0.06 0.06 

Thorium-230 0.13 2.63 4.30 

Thorium-232 0.69 0.06 0.06 

Uranium-235 0.01 0.16 0.28 

Uranium-238 0.86 0.44 0.43 

SLD76437 05/29/03 11 11.5 Actinium-227 1.37 0.16 0.24 2.75 
Americium-241 0.06 0.06 0.10 

Cesium-137 -0.01 0.02 0.04 

Potassium-40 13.06 1.11 0.43 

Protactinium-231 1.49 0.90 1.35 

Radium-226 5.92 0.22 0.10 

Radium-228 1.02 0.10 0.10 

Thorium-228 1.02 0.10 0.10 

Thorium-230 41.40 9.39 9.61 

Thorium-232 1.02 0.10 0.10 

Uranium-235 0.46 0.37 0.62 

Uranium-238 - 	7.41 1.19 0.93 
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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 

PLANT 7N 

SLD76430 SLD76438 05/29/03 12.5 13.0 Actinium-227 0.53 0.36 0.54 0.62 
Americium-241 0.09 0.10 0.16 

Cesium-137 0.03 0.06 0.09 

Potassium-40 11.52 2.06 1.24 

Protactinium-231 -0.06 1.56 2.36 

Radium-226 4.71 0.26 0.20 

Radium-228 0.97 0.19 0.24 

Thorium-228 1.65 0.67 0.15 

Thorium-230 9.59 2.18 0.33 

Thorium-232 1.60 0.66 0.28 

Uranium-235 0.31 0.61 1.02 

Uranium-238 5.36 1.72 1.48 

SLD76435 05/08/03 15 15.5 Actinium-227 0.19 0.11 0.17 0.01 
Americium-241 -0.01 0.03 0.05 

Cesium-137 -0.02 0.01 0.02 

Potassium-40 17.95 1.29 0.25 

Protactinium-231 -0.10 0.46 0.69 

Radium-226 1.66 0.08 0.07 

Radium-228 1.07 0.08 0.07 

Thorium-228 1.07 0.08 0.07 

Thorium-230 0.77 3.00 4.94 

Thorium-232 1.07 0.08 0.07 

Uranium-235 -0.05 0.19 0.32 

Uranium-238 1.22 0.55 0.48 

SLD76436 05/08/03 17.5 18.0 Actinium-227 0.16 0.11 0.17 0.07 
Americium-241 -0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 20.64 1.41 0.27 

Protactinium-231 0.47 0.47 0.76 

Radium-226 1.67 0.08 0.07 

Radium-228 1.24 0.09 0.07 

Thorium-228 1.24 0.09 0.07 

Thorium-230 2.78 3.22 5.38 

Thorium-232 1.24 0.09 0.07 

Uranium-235 -0.04 0.21 0.35 

Uranium-238 1.27 0.65 0.51 

SLD77189 SLD77189 06/17/03 0.9 1.4 Actinium-227 0.13 0.09 0.14 0.44 
Americium-241 0.05 0.04 0.07 

Cesium-137 0.10 0.02 0.02 

Potassium-40 10.00 0.78 0.20 

Protactinium-231 0.10 0.40 0.61 

Radium-226 1.80 0.08 0.05 

Radium-228 0.45 0.05 0.06 

Thorium-228 0.99 0.63 0.24 

Thorium-230 4.36 1.54 0.45 

Thorium-232 0.98 0.63 0.24 

Uranium-235 0.83 0.19 0.30 

Uranium-238 15.38 1.32 0.59 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft ' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pC i/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD77190 5LD77190 06/17/03 1.5 2.0 Actinium-227 0.15 0.09 0.19 0.41 
Americium-241 0.06 0.05 0.08 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 12.92 1.03 0.31 

Protactinium-231 0.26 0.55 0.84 

Radium-226 2.56 0.11 0.08 

Radium-228 0.81 0.07 0.08 

Thorium-228 1.08 0.49 0.24 

Thorium-230 2.98 0.89 0.13 

Thorium-232 1.14 0.50 0.13 

Uranium-235 0.95 0.25 0.42 

Uranium-238 18.46 1.71 0.74 

SLD77191 SLD77191 06/18/03 5.5 6.0 Actinium-227 0.12 0.09 0.14 1.08 
Americium-241 0.02 0.05 0.07 

Cesium-137 0.03 0.01 0.02 

Potassium-40 11.32 0.81 0.17 

Protactinium-231 0.32 0.42 0.65 

Radium-226 1.89 0.08 0.05 

Radium-228 0.54 0.06 0.05 

Thorium-228 1.06 0.48 0.28 

Thorium-230 11.67 2.36 0.13 

Thorium-232 0.69 0.38 0.23 

Uranium-235 1.10 0.20 0.32 

Uranium-238 22.96 1.85 0.67 

SLD77192 SLD77192 06/18/03 5 5.5 Actinium-227 0.09 0.09 0.14 0.30 
Americium-241 0.03 0.04 0.06 

Cesium-137 0.01 0.01 0.02 

Potassium-40 4.95 0.52 0.22 

Protactinium-231 0.10 0.39 0.60 

Radium-226 1.65 0.08 0.05 

Radium-228 0.45 0.05 0.05 

Thorium-228 0.71 0.41 0.15 

Thorium-230 3.47 1.05 0.27 

Thorium-232 0.53 0.36 0.27 

Uranium-235 0.58 0.19 0.30 

Uranium-238 11.36 1.11 0.53 

SLD77193 SLD77193 06/18/03 4.5 5.0 Actinium-227 0.25 0.15 0.24 0.89 
Americium-241 0.03 0.07 0.11 

Cesium-137 -0.02 0.02 0.03 

Potassium-40 10.46 0.95 0.35 

Protactinium-231 0.34 0.66 1.00 

Radium-226 3.14 0.13 0.09 

Radium-228 1.32 0.10 0.08 

Thorium-228 1.47 0.65 0.36 

Thorium-230 5.87 1.57 0.40 

Thorium-232 0.89 0.49 0.16 

Uranium-235 1.47 0.31 0.49 

Uranium-238 31.78 2.54 0.93 
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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 

PLANT 7N 

SLD77194 SLD77194  06/18/03 4 4.5 Actinium-227 0.22 0.12 0.18 0.29 
Americium-241 0.03 0.05 0.07 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.15 0.81 0.23 

Protactinium-231 0.71 0.51 0.80 

Radium-226 2.46 0.10 0.07 

Radium-228 1.44 0.09 0.07 

Thorium-228 1.41 0.56 0.23 

Thorium-230 3.91 1.04 0.23 

Thorium-232 1.44 0.56 0.23 

Uranium-235 0.44 0.25 0.38 

Uranium-238 7.52 0.92 0.62 

SLD77195 SLD77195 06/18/03 4.5 5.0 Actinium-227 0.44 0.13 0.23 2.82 
Americium-241 0.03 0.10 0.15 

Cesium-137 0.02 0.02 0.04 

Potassium-40 13.95 1.14 0.28 

Protactinium-231 0.21 0.59 0.92 

Radium-226 1.87 0.10 0.08 

Radium-228 0.91 0.09 0.08 

Thorium-228 1.65 0.66 0.35 

Thorium-230 43.05 7.72 0.14 

Thorium-232 0.98 0.48 0.26 

Uranium-235 0.31 0.27 0.46 

Uranium-238 5.57 1.34 1.27 

SLD77196 SLD77196 06/18/03 4 4.5 Actinium-227 0.39 0.16 0.27 0.14 
Americium-241 0.05 0.11 0.17 

Cesium-137 0.01 0.03 0.04 

Potassium-40 11.25 1.07 0.38 

Protactinium-231 0.43 0.72 1.13 

Radium-226 2.79 0.14 0.09 

Radium-228 1.45 0.12 0.10 

Thorium-228 1.55 0.63 0.26 

Thorium-230 2.94 0.92 0.26 

Thorium-232 1.81 0.68 0.14 

Uranium-235 -0.07 0.32 0.53 

Uranium-238 2.92 1.42 1.43 

SLD77197 SLD77197 06/18/03 3 3.5 Actinium-227 0.26 0.16 0.26 0.39 
Americium-241 0.02 0.11 0.17 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 12.70 1.18 0.33 

Protactinium-231 0.20 0.73 1.13 

Radium-226 3.05 0.14 0.10 

Radium-228 1.02 0.10 0.10 

Thorium-228 1.38 0.62 0.29 

Thorium-230 6.53 1.67 0.39 

Thorium-232 0.63 0.40 0.16 

Uranium-235 -0.03 0.32 0.53 

Uranium-238 5.49 	- 1.39 1.48 

• 

• 
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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 

PLANT 7N 

SLD77198 SLD77198 06/18/03 3 3.5 Actinium-227 0.18 0.10 0.17 0.13 
Americium-241 0.04 0.07 0.11 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 4.58 0.55 0.21 

Protactinium-231 -0.15 0.46 0.69 

Radium-226 1.85 0.09 0.06 

Radium-228 0.57 0.06 0.06 

Thorium-228 1.37 0.56 0.13 

Thorium-230 3.73 1.04 0.24 

Thorium-232 0.92 0.45 0.13 

Uranium-235 -0.09 0.22 0.35 

Uranium-238 2.02 0.89 0.93 

SLD77199 SLD77199 06/18/03 5 5.5 Actinium-227 0.52 0.16 0.23 7.51 
Americium-241 0.13 0.12 0.19 

Cesium-137 0.06 0.03 0.03 

Potassium-40 14.51 1.17 0.34 

Protactinium-231 0.33 0.74 1.14 

Radium-226 5.98 0.22 0.10 

Radium-228 0.51 UAW 0.10 

Thorium-228 0.84 0.30 0.13 

Thorium-230 113.10 17.80 0.06 

Thorium-232 0.91 0.31 0.06 

Uranium-235 0.50 0.35 0.58 

Uranium-238 6.56 1.62 1.56 

SLD77200 SLD77200 06/18/03 4 4.5 Actinium-227 0.14 0.13 0.22 0.03 
Americium-241 0.04 0.09 0.14 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 11.98 1.06 0.35 

Protactinium-231 0.61 0.64 1.04 

Radium-226 2.19 0.11 0.08 

Radium-228 0.70 0.08 0.09 

Thorium-228 1.20 0.56 0.15 

Thorium-230 2.26 0.81 0.29 

Thorium-232 1.13 0.54 0.15 

Uranium-235 0.14 0.28 0.47 

Uranium-238 1.70 1.12 1.24 

SLD77201 SLD77201 06/18/03 2.5 3.0 Actinium-227 0.02 0.06 0.10 0.00 
Americium-241 0.03 0.04 0.07 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 1.81 0.28 0.12 

Protactinium-231 0.14 0.27 0.49 

Radium-226 0.77 0.05 0.04 

Radium-228 0.11 0.04 0.07 

Thorium-228 0.15 0.29 0.59 

Thorium-230 0.86 0.62 0.49 

Thorium-232 0.10 0.20 0.26 

Uranium-235 -0.03 0.13 0.21 

Uranium-238 1.19 0.53 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 3  
Ratios 
Value 

PLANT 7N 

SLD77202 SLD77202 06/18/03 4 4.5 Actinium-227 0.10 0.17 0.27 0.24 
Americium-241 0.01 0.11 0.17 

Cesium-137 0.00 0.03 0.04 

Potassium-40 12.90 1.17 0.41 

Protactinium-231 0.21 0.77 1.19 

Radium-226 3.11 0.15 0.10 

Radium-228 1.09 0.11 0.10 

Thorium-228 2.27 0.75 0.24 

Thorium-230 4.02 1.08 0.13 

Thorium-232 1.28 0.53 0.13 

Uranium-235 0.15 0.38 0.56 

Uranium-238 5.86 1.55 1.49 

SLD77203 SLD77203 07/01/03 3.5 4.0 Actinium-227 0.08 0.10 0.14 0.64 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 8.57 0.69 0.21 

Protactinium-231 0.18 0.38 0.60 

Radium-226 2.43 0.10 0.06 

Radium-228 0.59 0.05 0.06 

Thorium-228 0.81 0.45 0.35 

Thorium-230 9.21 2.07 0.27 

Thorium-232 1.03 0.50 0.32 

Uranium-235 0.59 0.18 0.29 

Uranium-238 9.00 0.96 0.47 

SLD77204 SLD77204 07/01/03 3.5 4.0 Actinium-227 0.30 0.16 0.25 0.74 
Americium-241 -0.05 0.06 0.09 

Cesium-137 0.01 0.02 0.04 

Potassium-40 12.30 1.04 0.36 

Protactinium-231 0.49 0.53 1.07 

Radium-226 4.84 0.18 0.10 

Radium-228 1.52 0.11 0.10 

Thorium-228 2.92 0.95 0.15 

Thorium-230 7.12 1.74 0.15 

Thorium-232 2.17 0.78 0.15 

Uranium-235 0.99 0.30 0.50 

Uranium-238 17.59 1.70 0.82 

SLD80291 07/01/03 5.5 6.0 Actinium-227 0.27 0.38 0.36 0.59 
Americium-241 0.05 0.16 0.24 

Cesium-137 0.01 0.03 0.04 

Potassium-40 10.54 1.15 0.47 

Protactinium-231 0.60 1.43 1.59 

Radium-226 6.89 0.22 0.14 

Radium-228 1.29 0.14 0.13 

Thorium-228 1.90 0.73 0.25 

Thorium-230 5.55 1.38 0.33 

Thorium-232 1.56 0.61 0.30 

Uranium-235 0.94 0.45 0.77 

Uranium-238 15.85 1.07 0.88 

• 

• 

• 



• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 88 of 148 

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 

PLANT 7N 

5LD77204 5LD80292 07/02/03 7 7.5 Actinium-227 0.12 0.25 0.26 0.37 
Americium-241 0.11 0.12 0.18 

Cesium-137 0.01 0.03 0.04 

Potassium-40 14.24 1.07 0.33 

Protactinium-231 0.33 0.72 1.09 

Radium-226 3.13 0.13 0.10 

Radium-228 0.79 0.11 0.11 

Thorium-228 1.71 0.85 0.54 

Thorium-230 4.97 1.52 0.20 

Thorium-232 1.39 0.69 0.20 

Uranium-235 0.50 0.34 0.54 

Uranium-238 9.05 0.71 0.58 

SLD77205 SLD77205 07/02/03 1.5 2.0 Actinium-227 0.09 0.12 0.17 0.15 
Americium-241 0.00 0.04 0.06 

Cesium-137 0.01 0.02 0.03 

Potassium-40 12.28 0.92 0.27 

Protactinium-231 -0.01 0.50 0.76 

Radium-226 4.09 0.15 0.07 

Radium-228 U.9/ 0.06 U.0 / 

Thorium-228 1.54 0.63 0.15 

Thorium-230 3.16 0.98 0.15 

Thorium-232 1.31 0.58 0.15 

Uranium-235 0.22 0.21 0.37 

Uranium-238 4.03 0.69 0.53 

SLD77206 SLD77206 07/02/03 1 1.5 Actinium-227 0.09 0.12 0.17 0.47 

Americium-241 0.02 0.04 0.06 

Cesium-137 0.05 0.02 0.03 

Potassium-40 12.19 0.92 0.25 

Protactinium-231 0.23 0.49 0.76 

Radium-226 3.39 0.13 0.06 

Radium-228 0.96 0.07 0.07 

Thorium-228 1.78 0.66 0.24 

Thorium-230 6.56 1.54 0.13 

Thorium-232 1.25 0.53 0.13 

Uranium-235 0.47 0.20 0.35 

Ui anium-238 8.91 1.02 0.55 

5LD77207 SLD77207 07/08/03 4 4.5 Actinium-227 0.03 0.10 0.15 0.20 
Americium-241 0.04 0.03 0.05 

Cesium-137 0.01 0.02 0.02 

Potassium-40 11.04 0.85 0.23 

Protactinium-231 0.32 0.44 0.69 

Radium-226 3.30 0.12 0.06 

Radium-228 0.90 0.07 0.06 

Thorium-228 1.25 0.54 0.25 

Thorium-230 3.56 1.02 0.14 

Thorium-232 1.05 0.49 0.14 

Uranium-235 0.39 0.18 0.32 

Uranium-238 - 	6.12 0.79 0.50 
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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 

PLANT 7N 

SLD77208 SLD77208 07/08/03 4 4.5 Actinium-227 0.02 0.08 0.12 0.09 
Americium-241 0.03 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 7.45 0.60 0.16 

Protactinium-231 0.11 0.34 0.53 

Radium-226 2.12 0.09 0.05 

Radium-228 0.52 0.05 0.05 

Thorium-228 0.43 0.31 0.38 

Thorium-230 2.22 0.72 0.12 

Thorium-232 0.71 0.38 0.23 

Uranium-235 0.31 0.16 0.26 

Uranium-238 4.92 0.66 0.41 

SLD77524 SLD77524 07/09/03 4 4.5 Actinium-227 0.02 0.10 0.14 0.25 
Americium-241 -0.03 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 12.63 0.94 0.21 

Protactinium-231 -0.02 0.40 0.61 

Radium-226 2.46 0.10 0.06 

Radium-228 0.81 0.06 0.06 

Thorium-228 2.25 0.78 0.31 

Thorium-230 3.91 1.10 0.14 

Thorium-232 1.28 0.55 0.14 

Uranium-235 0.42 0.18 0.29 

Uranium-238 6.90 0.76 0.48 

SLU77525 SLD77525 07/08/03 0.5 1.0 Actinium-227 0.10 0.17 0.25 0.59 
Americium-241 -0.04 0.06 0.08 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 11.73 0.91 0.30 

Protactinium-231 0.80 0.69 1.09 

Radium-226 5.05 0.18 0.09 

Radium-228 4.69 0.20 0.10 

Thorium-228 3.64 1.10 0.15 

Thorium-230 5.08 1.38 0.15 

Thorium-232 3.16 1.00 0.15 

Uranium-235 0.64 0.39 0.53 

Uranium-238 7.84 1.07 0.77 

5LD80540 SLD80540  12/22/03 0 0.5 Actinium-227 0.13 0.23 0.21 0.94 
Americium-241 0.03 0.05 0.08 

Cesium-137 0.30 0.03 0.03 

Potassium-40 10.74 0.77 0.29 

Protactinium-231 0.46 0.63 0.94 

Radium-226 4.68 0.14 0.08 

Radium-228 0.96 0.08 0.08 

Thorium-228 0.68 0.39 0.25 

Thorium-230 5.67 1.40 0.13 

Thorium-232 0.87 0.44 0.25 

Uranium-235 0.47 0.24 0.45 

Uranium-238 	- 11.19 	-- 0.63 0.39 

• 



• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 90 of 148 

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 

PLANT 7N 

SLD80540 SLD80541  12/22/03 0.8 1.3 Actinium-227 -0.23 0.70 0.66 0.67 
Americium-241 0.12 0.15 0.23 

Cesium-137 -0.02 0.07 0.09 

Potassium-40 14.15 1.97 0.92 

Protactinium-231 1.19 1.95 2.96 

Radium-226 9.47 0.39 0.25 

Radium-228 1.73 0.26 0.27 

Thorium-228 1.90 0.67 0.24 

Thorium-230 6.88 1.57 0.28 

Thorium-232 1.27 0.53 0.13 

Uranium-235 0.38 0.81 1.33 

Uranium-238 10.05 1.29 1.25 

SLD80542 12/22/03 3 3.5 Actinium-227 -0.01 0.18 0.18 0.02 
Americium-241 0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 13.03 0.89 0.26 

Protactinium-231 0.29 0.49 0.74 

Radium-226 2.60 0.10 0.07 

Radium-228 0.91 0.07 U.U/ 

Thorium-228 1.24 0.54 0.14 

Thorium-230 2.08 0.74 0.26 

Thorium-232 0.76 0.41 0.14 

Uranium-235 -0.09 0.23 0.36 

Lli emiui»-230 1.78 0.20 032 

SLD80543 12/22/03 4 4.5 Actinium-227 0.35 0.22 0.25 0.20 
Americium-241 0.04 0.05 0.08 

Cesium-137 0.00 0.02 0.03 

Potassium-40 15.45 1.09 0.33 

Protactinium-231 0.14 0.75 1.10 

Radium-226 4.91 0.15 0.10 

Radium-228 1.18 0.10 0.10 

Thorium-228 1.39 0.58 0.38 

Thorium-230 3.78 1.04 0.24 

Thorium-232 1.09 0.49 0.24 

Uranium-235 0.16 0.30 0.49 

Uranium-238 3.53 0.39 0.41 

5LD80544 12/22/03 7.2 7.7 Actinium-227 -0.60 0.46 0.43 0.13 
Americium-241 0.01 0.11 0.16 

Cesium-137 -0.03 0.05 0.07 

Potassium-40 14.78 1.82 0.97 

Protactinium-231 0.65 1.40 2.12 

Radium-226 3.86 0.22 0.21 

Radium-228 1.16 0.17 0.21 

Thorium-228 1.41 0.59 0.37 

Thorium-230 3.11 0.94 0.30 

Thorium-232 1.39 0.57 0.13 

Uranium-235 0.05 0.59 0.96 

Uranium-238 3.24 0.73 0.79 
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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 5  
Ratios 
Value 

PLANT 7N 

SLD80540 SLD80545  12/22/03 8.8 9.2 Actinium-227 0.16 0.20 0.21 0.07 
Americium-241 0.01 0.05 0.07 

Cesium-137 -0.01 0.03 0.03 

Potassium-40 16.05 1.09 0.32 

Protactinium-231 1.04 0.64 1.02 

Radium-226 3.28 0.12 0.08 

Radium-228 1.22 0.09 0.09 

Thorium-228 1.04 0.47 0.13 

Thorium-230 2.39 0.77 0.13 

Thorium-232 0.77 0.41 0.28 

Uranium-235 0.30 0.27 0.43 

Uranium-238 2.50 0.34 0.36 

5LD80546 12/22/03 10.3 10.8 Actinium-227 0.34 0.37 0.47 0.05 
Americium-241 0.00 0.11 0.16 

Cesium-137 -0.03 	_ 0.05 0.07 

Potassium-40 14.35 1.84 0.67 

Protactinium-231 -1.16 1.40 2.19 

Radium-226 2.97 0.20 0.22 

Radium-228 1.22 0.19 0.20 

Thorium-228 1.59 0.62 0.29 

Thorium-230 1.94 0.69 0.13 

Thorium-232 1.08 0.50 0.33 

Uranium-235 0.19 0.57 0.94 

Uranium-238 2.21 0.78 0,86 

SLU13054/ 12122103 13.1 13.6 Actinium-227 -0.02 0.17 0.18 0.01 
Americium-241 -0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 17.64 1.12 0.23 

Protactinium-231 0.33 0.53 0.80 

Radium-226 1.82 0.08 0.07 

Radium-228 1.02 0.08 0.07 

Thorium-228 1.04 0.47 0.23 

Thorium-230 1.48 0.57 0.23 

Thorium-232 0.72 0.38 0.12 

Uranium-235 0.04 0.22 0.35 

Uranium-238 1.67 0.29 0.29 
SLD81274 5LD81274 02/03/04 12 12.5 Actinium-227 0.22 0.55 0.52 0.66 

Americium-241 0.00 0.13 0.19 

Cesium-137 0.03 0.05 0.06 

Potassium-40 9.66 1.45 0.69 

Protactinium-231 0.91 1.47 2.30 

Radium-226 10.81 0.37 0.20 

Radium-228 1.09 0.20 0.20 

Thorium-228 1.14 0.59 0.46 

Thorium-230 6.01 1.62 0.17 

_ 

Thorium-232 0.95 0.52 0.17 

Uranium-235 0.02 0.66 1.09 

Uranium-238 7.36 0.89 0.95 
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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 

PLANT 7N 

SLD81274 SLD81275 02/03/04 13.5 14.0 Actinium-227 -0.15 0.35 0.36 0.07 

Americium-241 -0.01 0.09 0.13 

Cesium-137 0.01 0.04 0.05 

Potassium-40 8.38 1.20 0.45 

Protactinium-231 -0.13 1.24 1.83 

Radium-226 2.57 0.19 0.14 

Radium-228 1.00 0.16 0.13 

Thorium-228 1.59 0.68 0.17 

Thorium-230 2.65 0.93 0.37 

Thorium-232 1.22 0.58 0.16 

Uranium-235 0.56 0.47 0.82 

Uranium-238 2.09 0.60 0.59 

SLD81276 02/03/04 15.5 16.0 Actinium-227 -0.23 0.50 0.48 0.11 

Americium-241 -0.01 0.11 0.16 

Cesium-137 -0.01 0.05 0.07 

Potassium-40 8.31 1.35 0.63 

Protactinium-231 -1.30 1.32 2.06 

Radium-226 3.30 0.25 0.20 

Radium-228 0.87 0.20 0.2u 

Thorium-228 1.58 0.65 0.33 

Thorium-230 3.01 0.96 0.33 

Thorium-232 1.18 0.55 0.33 

Uranium-235 -0.22 0.58 0.91 

Uranium-238 3.30 0.79 0.81 

SLD81277 02/03/04 17.5 18.0 Actinium-227 -0.02 0.17 0.18 0.09 

Americium-241 0.03 0.04 0.07 

Cesium-137 0.02 0.02 0.03 

Potassium-40 20.46 1.26 0.23 

Protactinium-231 0.12 0.49 0.74 

Radium-226 1.50 0.07 0.07 

Radium-228 1.14 0.08 0.07 

Thorium-228 1.64 0.61 0.13 

Thorium-230 2.70 0.82 0.13 

Thorium-232 1.47 0.57 0.23 

Uranium-235 0.17 0.21 0.36 

Uranium-238 2.04 0.31 0.33 

SLD81322 SLD81322 02/12/04 0.6 1.1 Actinium-227 0.57 0.26 0.22 0.30 

Americium-241 0.01 0.05 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 9.28 0.71 0.29 

Protactinium-231 0.28 0.65 0.97 

Radium-226 6.80 0.18 0.08 

Radium-228 0.64 0.08 0.08 

Thorium-228 1.11 0.48 0.23 

Thorium-230 5.86 1.37 0.23 

Thorium-232 0.76 0.39 0.12 

Uranium-235 0.50 0.29 0.46 

Uranium-238 3.12 0.31 0.36 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7N 

SLD81322 SLD81323  02/12/04 1.7 2.2 Actinium-227 0.04 0.42 0.40 0.04 
Americium-241 0.01 0.10 0.14 

Cesium-137 0.00 0.05 0.07 

Potassium-40 10.71 1.39 0.62 

Protactinium-231 -0.67 1.19 1.90 

Radium-226 3.01 0.19 0.17 

Radium-228 0.86 0.15 0.17 

Thorium-228 1.54 0.58 0.23 

Thorium-230 2.23 0.72 0.12 

Thorium-232 0.85 0.42 0.23 

Uranium-235 0.09 0.50 0.78 

Uranium-238 2.26 0.72 0.65 

5LD81324 02/12/04 3.7 4.2 Actinium-227 -0.07 0.15 0.17 0.08 
Americium-241 0.02 0.04 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 16.85 1.02 0.20 

Protactinium-231 -0.12 0.49 0.69 

Radium-226 2.51 0.09 0.06 

Radium-228 0.94 0.07 0.06 

Thorium-228 1.26 0.57 0.15 

Thorium-230 3.06 0.96 0.15 

Thorium-232 0.87 0.46 0.15 

Uranium-235 0.12 0.21 0.33 

Uranium-238 1.74 0.24 0.30 

SLD81325 02/12/04 5.8 6.3 Actinium-227 0.19 0.19 0.18 0.06 
Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.02 0.03 

Potassium-40 13.98 0.93 0.25 

Protactinium-231 0.29 0.52 0.77 

Radium-226 3.31 0.11 0.07 

Radium-228 1.03 0.08 0.07 

Thorium-228 1.06 0.49 0.32 

Thorium-230 2.43 0.79 0.32 

Thorium-232 0.56 0.34 0.24 

Uranium-235 0.16 0.23 0.38 

Uranium-238 2.62 0.29 0.31 

SLD81428 02/13/04 7.4 7.9 Actinium-227 -0.25 0.33 0.33 0.10 
Americium-241 0.04 0.08 0.12 

Cesium-137 0.02 0.04 0.06 

Potassium-40 8.56 1.07 0.49 

Protactinium-231 0.87 1.27 1.54 

Radium-226 4.00 0.18 0.13 

Radium-228 0.90 0.14 0.15 

Thorium-228 0.63 0.38 0.14 

Thorium-230 2.34 0.79 0.14 

Thorium-232 0.52 0.34 0.14 

Uranium-235 0.00 0.43 0.70 

Uranium-238 2.61 0.63 0.58 
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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 

PLANT 7N 

SLD81322 SLD81429 02/13/04 12 12.5 Actinium-227 -0.19 0.18 0.18 0.10 
Americium-241 0.02 0.05 0.07 

Cesium-137 0.01 0.02 0.02 

Potassium-40 12.28 0.84 0.23 

Protactinium-231 0.04 0.51 0.77 

Radium-226 3.63 0.11 0.06 

Radium-228 1.05 0.07 0.07 

Thorium-228 1.07 0.55 0.30 

Thorium-230 2.59 0.90 0.16 

Thorium-232 1.31 0.61 0.30 

Uranium-235 -0.05 0.23 0.37 

Uranium-238 2.87 0.33 0.38 

SLD81430 02/13/04 15.7 16.2 Actinium-227 0.15 0.14 0.14 0.05 

Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.01 0.02 

Potassium-40 10.63 0.67 0.19 

Protactinium-231 -0.43 0.40 0.56 

Radium-226 3.23 0.10 0.05 

Radium-228 0.76 0.05 0.05 

Thorium-228 1.03 0.50 0.15 

Thorium-230 2.26 0.79 0.15 

Thorium-232 0.81 0.44 0.15 

Uranium-235 0.14 0.17 0.28 

Uranium-238 2.56 0.28 0.24 

5L081431 02/13/04 17.7 18.2 Actinium-227 -0.05 0.15 0.15 0.02 
Americium-241 0.02 0.04 0.06 

Cesium-137 0.00 0.02 0.02 

Potassium-40 17.00 1.04 0.19 

Protactinium-231 0.05 0.45 0.68 

Radium-226 1.74 0.07 0.06 

Radium-228 1.01 0.07 0.06 

Thorium-228 1.12 0.52 0.34 

Thorium-230 2.06 0.73 0.34 

Thorium-232 1.13 0.51 0.25 

Uranium-235 0.31 0.33 0.34 

Uranium-238 1.87 0.29 0.30 

PLANT 7S 

SLD06845 SLD06845 10/16/01 0 0.5 0.0 Actinium-227 0.00 0.09 0.13 0.01 
Americium-241 0.04 0.05 0.09 

Cesium-137 0.00 0.01 0.02 

Potassium-40 1.71 0.38 0.28 

Protactinium-231 0.39 0.46 0.62 

Radium-226 0.85 0.05 0.04 

Radium-228 0.11 0.04 0.06 

Thorium-228 0.11 0.04 0.06 

Thorium-230 -6.88 4.55 6.47 

Thorium-232 0.11 0.04 0.06 

Uranium-235 0.10 0.11 0.14 

Uranium-238 2.14 0.79 0.74 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 95 of 148 

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 

PLANT 7S 
SLD06845 SLD27833 10/16/01 1.5 2.0 Actinium-227 0.36 0.26 0.40 0.17 

Americium-241 0.19 0.16 0.27 
Cesium-137 0.00 0.04 0.06 
Potassium-40 12.27 1.38 0.59 
Protactinium-231 0.78 1.14 1.83 
Radium-226 3.93 0.18 0.11 
Radium-228 1.33 0.15 0.17 
Thorium-228 1.33 0.15 0.17 
Thorium-230 0.15 12.33 19.20 
Thorium-232 1.33 0.15 0.17 
Uranium-235 0.47 0.35 0.38 
Uranium-238 4.71 2.00 2.17 

SLD27834 10/16/01 3.5 4.0 Actinium-227 0.21 0.23 0.36 0.10 
Americium-241 0.08 0.15 0.23 
Cesium-137 -0.05 0.03 0.05 
Potassium-40 11.95 1.35 0.46 
Protactinium-231 -0.56 1.03 1.53 
Radium-226 2.80 0.14 0.10 
Radium-228 1.31 0.16 0.15 
Thorium-228 1.39 0.55 0.13 
Thorium-230 2.92 0.86 0.13 
Thorium-232 1.11 0.49 0.13 
Uranium-235 0.19 0.23 0.32 
Uranium-238 2.00 1.65 2.06 

SLD27835 10/16/01 4.8 5.3 Actinium-227 0.20 0.19 0.29 0.10 
Americium-241 0.08 0.12 0.19 
Cesium-137 0.00 0.03 0.04 
Potassium-40 14.91 1.45 0.48 
Protactinium-231 0.09 0.81 1.26 
Radium-226 3.10 0.14 0.08 
Radium-228 0.80 0.12 0.12 
Thorium-228 0.93 0.46 0.30 
Thorium-230 2.97 0.91 0.14 
Thorium-232 0.69 0.39 0.25 
Uranium-235 0.19 0.17 0.30 
Uranium-238 3.24 1.78 1.63 

SLD06846 5LD06846 10/09/01 0 0.5 0.0 Actinium-227 0.05 0.05 0.08 0.00 
Americium-241 0.01 0.02 0.03 
Cesium-137 0.00 0.01 0.01 
Potassium-40 1.80 0.25 0.10 
Protactinium-231 0.11 0.24 0.38 
Radium-226 0.74 0.03 0.02 
Radium-228 0.10 0.02 0.04 
Thorium-228 0.10 0.02 0.04 
Thorium-230 0.81 1.64 2.68 
Thorium-232 0.10 0.02 0.04 
Uranium-235 0.09 0.06 0.08 
Uranium-238 	- 0.88 0.26 0.26 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft I  6902  

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 

PLANT 7S 

SLD06846 5LD27836 10/09/01 1.5 2.0 Actinium-227 0.37 0.14 0.23 0.25 
Americium-241 0.00 0.05 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 11.15 0.89 0.34 

Protactinium-231 0.91 0.02 0.97 

Radium-226 4.91 0.16 0.05 

Radium-228 1.16 0.09 0.08 

Thorium-228 1.16 0.09 0.08 

Thorium-230 4.46 4.42 6.86 

Thorium-232 1.16 0.09 0.08 

Uranium-235 0.47 0.19 0.20 

Uranium-238 4.65 0.80 0.68 

SLD27837 10/09/01 3.5 4.0 Actinium-227 0.26 0.11 0.17 0.03 
Americium-241 0.00 0.04 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 10.46 0.83 0.24 

Protactinium-231 0.23 0.46 0.71 

Radium-226 1.79 0.07 0.04 

Radium-228 1.26 0.08 0.07 

Thorium-228 1.26 0.08 0.07 

Thorium-230 1.86 3.58 5.30 

Thorium-232 1.26 0.08 0.07 

Uranium-235 0.08 0.07 0.15 

Uranium-238 1.89 0.57 0.50 

SLD06847 5LD06847 10/16/01 0 0.5 0.0 Actinium-227 0.02 0.07 0.11 0.00 
Americium-241 0.00 0.04 0.07 

Cesium-137 0.00 0.01 0.02 

Potassium-40 1.65 0.32 0.19 

Protactinium-231 0.13 0.29 0.52 

Radium-226 0.78 0.05 0.03 

Radium-228 0.10 0.03 0.05 

Thorium-228 0.10 0.03 0.05 

Thorium-230 1.48 3.64 6.15 

Thorium-232 0.10 0.03 0.05 

Uranium-235 0.11 0.09 0.12 

Uranium-238 1.65 0.56 0.61 

SLD27838 10/16/01 1.5 2.0 Actinium-227 0.24 0.19 0.30 1.14 

Americium-241 0.13 0.12 0.20 

Cesium-137 0.21 0.05 0.04 

Potassium-40 4.13 0.79 0.47 

Protactinium-231 0.61 0.87 1.39 

Radium-226 4.29 0.23 0.08 

Radium-228 0.47 0.11 0.10 

Thorium-228 0.47 0.11 0.10 

Thorium-230 16.26 13.78 15.92 

Thorium-232 0.47 0.11 0.10 

Uranium-235 0.65 0.23 0.30 

Uranium-238 10.54 1.94 1.63 
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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 

PLANT 7S _ 
SLD06847 SLD27839 10/16/01 3 3.5 Actinium-227 0.03 0.21 0.31 0.00 

Americium-241 0.00 0.11 0.20 

Cesium-137 -0.03 0.03 0.05 

Potassium-40 15.96 2.12 0.45 

Protactinium-231 -0.09 0.91 1.40 

Radium-226 1.49 0.13 0.10 

Radium-228 1.01 0.16 0.12 

Thorium-228 1.21 0.56 0.28 

Thorium-230 1.83 0.71 0.15 

Thorium-232 1.15 0.54 0.28 

Uranium-235 0.07 0.16 0.28 

Uranium-238 0.35 1.06 1.86 

SLD06848 5LD06848 10/09/01 0 0.5 0.0 Actinium-227 0.04 0.06 0.10 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 2.32 0.33 0.14 

Protactinium-231 0.27 0.30 0.49 

Radium-226 0.84 0.04 0.03 

Radium-228 0.11 0.03 0.05 

Thorium-228 0.11 0.03 0.05 

Thorium-230 0.62 1.98 3.22 

Thorium-232 0.11 0.03 0.05 

Uranium-235 0.04 0.06 0.10 

Uranium-238 (1.89 0.34 0.31 

SLD27840 10/09/01 1.5 2.0 Actinium-227 0.41 0.19 0.26 0.80 
Americium-241 0.00 0.06 0.09 

Cesium-137 0.09 0.02 0.03 

Potassium-40 9.57 0.87 0.39 

Protactinium-231 0.41 0.72 1.09 

Radium-226 6.10 0.20 0.06 

Radium-228 0.65 0.09 0.10 

Thorium-228 0.65 0.09 0.10 

Thorium-230 8.03 5.52 8.91 

Thorium-232 0.65 0.09 0.10 

Uranium-235 1.12 0.17 0.24 

Uranium-238 21.03 1.86 0.83 

5LD27841 10/09/01 3.3 3.8 Actinium-227 0.44 0.29 0.48 0.45 
Americium-241 0.00 0.11 0.16 

Cesium-137 0.05 0.05 0.08 

Potassium-40 11.32 1.51 0.70 

Protactinium-231 0.70 1.24 1.95 

Radium-226 4.46 0.19 0.12 

Radium-228 1.57 0.16 0.18 

Thorium-228 1.77 0.70 0.41 

Thorium-230 6.21 1.57 0.33 

Thorium-232 1.59 0.65 0.28 

Uranium-235 0.68 0.32 0.41 

Uranium-238 - 	7.55 1.78 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 

PLANT 7S 

5LD06849 5LD06849 10/25/01 0 0.5 0.0 Actinium-227 0.04 0.05 0.09 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.10 0.31 0.12 

Protactinium-231 -0.29 0.23 0.37 

Radium-226 0.81 0.04 0.02 

Radium-228 0.12 0.03 0.03 

Thorium-228 0.12 0.03 0.03 

Thorium-230 -0.26 1.62 2.58 

Thorium-232 0.12 0.03 0.03 

Uranium-235 0.06 0.05 0.09 

Uranium-238 1.15 0.33 0.25 

SLD27842 10/25/01 1.5 2.0 Actinium-227 0.51 0.31 0.50 0.87 
Americium-241 0.03 0.13 0.19 

Cesium-137 0.00 0.05 0.07 

Potassium-40 12.44 1.43 0.70 

Protactinium-231 1.48 1.33 2.10 

Radium-226 6.93 0.26 0.13 

Radium-228 1.38 0.1/ 0.18 

Thorium-228 1.32 0.63 0.48 

Thorium-230 6.87 1.76 0.31 

Thorium-232 1.32 0.62 0.31 

Uranium-235 1.31 0.33 0.41 

Uranium-238 26.92 2.83 1.62 

SLD27843 10/25/01 3.5 4.0 Actinium-227 0.47 0.29 0.49 0.15 
Americium-241 0.05 0.11 0.16 

Cesium-137 -0.03 0.05 0.07 

Potassium-40 17.00 1.73 0.68 

Protactinium-231 1.03 1.32 2.11 

Radium-226 3.95 0.18 0.13 

Radium-228 1.39 0.20 0.20 

Thorium-228 1.39 0.20 0.20 

Thorium-230 -2.35 10.00 14.58 

Thorium-232 1.39 0.20 0.20 

Uranium-235 0.32 0.25 0.44 

Uranium-238 3.34 1.91 1.49 

5LD27844 10/25/01 5.5 6.0 Actinium-227 0.26 0.23 0.40 0.00 
Amcricium-241 -0.02 0.09 0.14 

Cesium-137 0.00 0.04 0.06 

Potassium-40 9.17 1.30 0.76 

Protactinium-231 0.01 1.13 2.00 

Radium-226 1.21 0.11 0.13 

Radium-228 0.50 0.15 0.15 

Thorium-228 0.50 0.15 0.15 

Thorium-230 0.28 7.08 11.64 

Thorium-232 0.50 0.15 0.15 

Uranium-235 -0.02 0.20 0.35 

Uranium-238 _ 	0.85 0.89 1.62 
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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 

PLANT 7S 
SL006849 SLD27845  10/25/01 7.5 8.0 Actinium-227 0.00 0.27 0.46 0.04 

Americium-241 -0.03 0.10 0.14 

Cesium-137 -0.05 0.03 0.05 

Potassium-40 12.68 1.48 0.71 

Protactinium-231 1.33 1.38 2.00 

Radium-226 2.01 0.14 0.12 

Radium-228 1.04 0.16 0.19 

Thorium-228 1.04 0.16 0.19 

Thorium-230 1.65 8.11 13.25 

Thorium-232 1.04 0.16 0.19 

Uranium-235 0.00 0.21 0.36 

Uranium-238 2.91 1.50 1.23 

SLD06850 5LD06850 03/18/03 0.5 1.0 0.5 Actinium-227 0.28 0.21 0.38 0.19 
Americium-241 0.06 0.08 0.14 

Cesium-137 0.00 0.04 0.08 

Potassium-40 4.07 1.36 0.85 

Protactinium-231 0.73 1.27 2.06 

Radium-226 1.88 0.17 0.19 

Radium-228 0.37 0.24 0.30 

Thorium-228 0.97 0.50 0.29 

Thorium-230 4.42 1.24 0.39 

Thorium-232 0.86 0.46 0.15 

Uranium-235 0.45 0.52 0.91 

Uranium-238 2.75 1.23 1.18 

SLD27846 03/18/03 2 2.5 Actinium-227 0.42 0.36 0.59 0.39 
Americium-241 0.01 0.13 0.20 

Cesium-137 0.12 0.12 0.10 

Potassium-40 7.08 1.81 1.09 

Protactinium-231 0.01 1.52 2.65 

Radium-226 4.14 0.27 0.27 

Radium-228 1.02 0.22 0.26 

Thorium-228 1.57 0.59 0.31 

Thorium-230 4.25 1.08 0.23 

Thorium-232 1.44 0.56 0.23 

Uranium-235 1.11 0.67 1.03 

Uranium-238 12.16 2.13 1.75 

SLD27847 03/18/03 3.5 4.0 Actinium-227 0.54 0.37 0.62 0.18 
Americium-241 0.00 0.11 0.18 

Cesium-137 -0.05 0.06 0.10 

Potassium-40 9.57 1.77 1.07 

Protactinium-231 0.78 1.69 2.68 

Radium-226 4.71 0.29 0.25 

Radium-228 1.18 0.23 0.24 

Thorium-228 0.38 0.29 0.31 

Thorium-230 1.38 0.54 0.12 

Thorium-232 0.23 0.21 0.12 

Uranium-235 -0.28 0.68 1.11 

Uranium-238 3.35 1.87 1.63 

• 

• 
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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 

PLANT 7S 

SLD06851 SLD06851 03/18/03 0.5 1.0 0.5 Actinium-227 0.04 0.07 0.10 0.06 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.01 0.01 0.01 

Potassium-40 3.35 0.36 0.15 

Protactinium-231 -0.23 0.26 0.43 

Radium-226 1.21 0.06 0.04 

Radium-228 0.17 0.04 0.04 

Thorium-228 0.17 0.04 0.04 

Thorium-230 2.60 2.77 3.05 

Thorium-232 0.17 0.04 0.04 

Uranium-235 0.29 0.24 0.22 

Uranium-238 2.10 0.42 0.30 

SLD27848 

, 

03/18/03 1.5 2.0 Actinium-227 0.21 0.09 0.16 0.44 
Americium-241 0.04 0.04 0.07 

Cesium-137 0.17 0.03 0.02 

Potassium-40 5.23 0.55 0.24 

Protactinium-231 0.61 0.44 0.72 

Radium-226 2.86 0.11 0.06 

Radium-228 0.52 0.1)6 U.U/ 

Thorium-228 0.52 0.06 0.07 

Thorium-230 2.79 3.75 6.17 

Thorium-232 0.52 0.06 0.07 

Uranium-235 1.28 0.23 0.35 

Uranium-238 20.62 1.68 0.60 

SLD27849 03/18/03 4 4.5 Actinium-227 0.03 0.11 0.16 0.00 
Americium-241 -0.01 0.03 0.05 

Cesium-137 -0.02 0.02 0.02 

Potassium-40 12.35 0.97 0.24 

Protactinium-231 0.16 0.45 0.70 

Radium-226 1.67 0.09 0.07 

Radium-228 0.63 0.07 0.07 

Thorium-228 0.63 0.07 0.07 

Thorium-230 1.57 2.95 4.92 

Thorium-232 0.63 0.07 0.07 

Uranium-235 0.14 0.19 0.33 

Uranium-238 1.20 0.49 0.47 

SLD27850 03/18/03 5.5 6.0 Actinium-227 0.00 0.24 0.36 0.00 
Americium-241 -0.07 0.08 0.12 

Cesium-137 -0.01 0.04 0.06 

Potassium-40 13.08 1.45 0.57 

Protactinium-231 0.24 1.12 1.78 

Radium-226 1.96 0.15 0.17 

Radium-228 0.86 0.16 0.16 

Thorium-228 0.86 0.54 0.43 

Thorium-230 1.41 0.69 0.36 

Thorium-232 0.79 0.49 0.19 

Uranium-235 -0.15 0.39 0.66 

Uranium-238 1.41 1.19 1.12 
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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 

PLANT 7S 

SLD06852 SLD06852  10/11/01 0 0.5 0.0 Actinium-227 -0.06 0.11 0.16 0.07 
Americium-241 -0.08 0,11 0.17 

Cesium-137 0.00 0.02 0.03 

Potassium-40 4.58 0.67 0.29 

Protactinium-231 -0.08 0.46 0.81 

Radium-226 0.78 0.05 0.05 

Radium-228 0.13 0.06 0.08 

Thorium-228 0.52 0.36 0.16 

Thorium-230 2.21 0.83 0.39 

Thorium-232 0.10 0.17 0.29 

Uranium-235 0.05 0.10 0.18 

Uranium-238 2.02 1.15 1.47 

SLD27851 10/11/01 1 1.5 Actinium-227 0.46 0.15 0.24 0.45 
Americium-241 0.11 0.17 0.27 

Cesium-137 0.05 0.02 0.02 

Potassium-40 4.72 0.56 0.28 

Protactinium-231 0.96 0.63 1.03 

Radium-226 1.74 0.09 0.05 

Radium-228 0.45 0.07 0.08 

Thorium-228 1.33 0.58 0.35 

Thorium-230 5.47 1.42 0.26 

Thorium-232 0.51 0.34 0.26 

Uranium-235 0.95 0.20 0.24 

Uranium-238 12.34 2.08 2.10 _ 

SLD27852 10/11/01 3.5 4.0 Actinium-227 0.04 0.13 0.21 0.00 
Americium-241 0.04 0.12 0.22 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 5.29 0.69 0.35 

Protactinium-231 0.34 0.59 0.94 

Radium-226 1.27 0.07 0.06 

Radium-228 0.45 0.08 0.09 

Thorium-228 0.56 0.38 0.36 

Thorium-230 1.89 0.72 0.15 

Thorium-232 0.65 0.39 0.15 

Uranium-235 0.08 0.14 0.21 

Uranium-238 0.91 1.06 1.76 

SLD06853 5LD06853 10/24/01 0 0.5 0.0 Actinium-227 0.07 0.08 0.13 0.00 
Americium-241 0.03 0.09 0.17 

Cesium-137 0.00 0.01 0.02 

Potassium-40 1.89 0.37 0.18 

Protactinium-231 0.10 0.34 0.58 

Radium-226 0.97 0.07 0.04 

Radium-228 0.14 0.04 0.04 

Thorium-228 0.14 0.04 0.04 

Thorium-230 1.64 6.17 11.07 

Thorium-232 0.14 0.04 0.04 

Uranium-235 0.07 0.08 0.14 

Uranium-238 0.86 0.79 1.46 

• 
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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 5  
Ratios 
Value 

PLANT 7S 

SLD06853 SLD27853 10/24/01 1.5 2.0 Actinium-227 0.36 0.14 0.24 0.00 
Americium-241 0.04 0.16 0.29 

Cesium-137 -0.05 0.02 0.03 

Potassium-40 13.62 1.66 0.35 

Protactinium-231 0.14 0.67 1.02 

Radium-226 1.66 0.11 0.07 

Radium-228 0.95 0.11 0.09 

Thorium-228 0.95 0.11 0.09 

Thorium-230 -1.04 10.64 18.64 

Thorium-232 0.95 0.11 0.09 

Uranium-235 0.29 0.21 0.24 

Uranium-238 0.74 1.32 2.37 

SLD27854 10/24/01 3.5 4.0 Actinium-227 0.30 0.15 0.24 0.05 
Americium-241 0.04 0.16 0.28 

Cesium-137 -0.02 0.02 0.04 

Potassium-40 16.32 1.97 0.28 

Protactinium-231 0.27 0.67 1.04 

Radium-226 1.31 0.10 0.07 

Radium-228 1.01 0.12 0.10 

Thorium-228 1.01 0.12 0.10 

Thorium-230 2.54 10.74 19.05 

Thorium-232 1.01 0.12 0.10 

Uranium-235 0.00 0.13 0.22 

Uranium-238 1.64 1.35 2.45 

SLD06854 5LD06854 03/18/03 0.5 1.0 0.5 Actinium-227 -0.02 0.06 0.09 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.01 0.01 0.01 

Potassium-40 3.49 0.36 0.13 

Protactinium-231 -0.01 0.24 0.42 

Radium-226 1.11 0.05 0.04 

Radium-228 0.22 0.03 0.04 

Thorium-228 0.22 0.03 0.04 

Thorium-230 0.42 1.86 2.86 

Thorium-232 0.22 0.03 0.04 

Uranium-235 0.09 0.11 0.20 

Uranium-238 1.62 U.36 0.27 

SLD27855 03/18/03 1.5 2.0 Actinium-227 0.06 0.09 0.14 0.03 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.03 0.01 0.02 

Potassium-40 11.71 0.89 0.23 

Protactinium-231 -0.08 0.40 0.61 

Radium-226 1.43 0.07 0.05 

Radium-228 0.50 0.06 0.06 

Thorium-228 0.50 0.06 0.06 

Thorium-230 -0.81 2.89 4.33 

Thorium-232 0.50 0.06 0.06 

Uranium-235 0.24 0.16 0.29 

Uranium-238 3.06 0.56 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 

PLANT 7S 
SLD06854 SLD27856  03/18/03 3 3.5 Actinium-227 0.03 0.24 0.37 0.10 

Americium-241 -0.05 0.08 0.12 

Cesium-137 0.01 0.04 0.07 

Potassium-40 13.11 1.52 0.58 

Protactinium-231 -0.96 1.09 1.82 

Radium-226 2.79 0.20 0.16 

Radium-228 0.90 0.16 0.17 

Thorium-228 1.27 0.79 0.52 

Thorium-230 3.32 1.36 0.28 

Thorium-232 0.78 0.61 0.62 

Uranium-235 0.46 0.45 0.82 

Uranium-238 1.91 1.29 1.24 

SLD06855 SLD06855 04/15/03 0.5 1.0 

2.0 

0.5 Actinium-227 0.01 0.05 0.08 0.00 
Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.08 0.26 0.14 

Protactinium-231 -0.06 0.22 0.38 

Radium-226 1.09 0.05 0.04 

Radium-228 0.10 0.03 0.03 

Thorium-228 0.22 0.22 0.14 

Thorium-230 0.90 0.46 0.14 

Thorium-232 0.05 0.11 0.14 

Uranium-235 0.23 0.16 0.19 

Uranium-238 1 711 031 0.23 

SLD27857 04/16/03 1.5 Actinium-227 0.37 0.39 0.61 1.38 
Americium-241 0.05 0.16 0.25 

Cesium-137 0.07 0.08 0.09 

Potassium-40 9.73 1.41 0.98 

Protactinium-231 -0.78 1.69 2.89 

Radium-226 5.13 0.30 0.24 

Radium-228 1.12 0.21 0.27 

Thorium-228 1.94 0.79 0.17 

Thorium-230 8.54 2.11 0.17 

Thorium-232 1.20 0.59 0.17 

Uranium-235 2.04 0.75 1.10 

Uranium-238 48.04 5.04 2.12 

SLD27858 04/15/03 2.5 3.0 Actinium-227 0.09 0.12 0.19 0.26 
Americium-241 -0.01 0.04 0.06 

Cesium-137 0.02 0.02 0.03 

Potassium-40 10.57 0.91 0.30 

Protactinium-231 0.00 0.50 0.76 

Radium-226 2.57 0.11 0.07 

Radium-228 0.89 0.08 0.07 

Thorium-228 1.10 0.56 0.45 

Thorium-230 4.23 1.23 0.45 

Thorium-232 1.29 0.59 0.34 

Uranium-235 0.29 0.23 0.41 

Uranium-238 6.21 0.90 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 5  
Ratios 
Value 

PLANT 7S 

SLD06856 SLD06856 10/23/01 0 0.5 0.0 Actinium-227 -0.01 0.10 0.15 0.18 
Americium-241 0.03 0.06 0.11 

Cesium-137 0.00 0.01 0.03 

Potassium-40 1.96 0.41 0.26 

Protactiniiii11-zn 0.00 0.41 0.74 

Radium-226 1.03 0.06 0.04 

Radium-228 0.12 0.05 0.07 

Thorium-228 0.12 0.05 0.07 

Thorium-230 2.83 4.82 7.90 

Thorium-232 0.12 0.05 0.07 

Uranium-235 0.04 0.09 0.16 

Uranium-238 1.42 0.93 0.86 

5LD27859 10/23/01 1.5 2.0 Actinium-227 1.04 0.41 0.65 2.25 

Americium-241 0.14 0.30 0.47 

Cesium-137 1.79 0.17 0.12 

Potassium-40 7.67 1.60 1.15 

Protactinium-231 -0.71 1.71 2.90 

Radium-226 13.87 0.47 0.16 

Radium-228 0.82 0.16 0.28 

Thorium-228 1.00 0.48 0.25 

Thorium-230 27.83 5.07 0.14 

Thorium-232 1.11 0.51 0.14 

Uranium-235 1.92 0.47 0.57 

Uranium-238 27.46 4.32 3.81 

5LD27860 10/23/01 3.5 4.0 Actinium-227 0.19 0.18 0.28 0.03 
Americium-241 0.05 0.10 0.17 

Cesium-137 -0.03 0.03 0.04 

Potassium-40 16.43 1.48 0.37 

Protactinium-231 -0.07 0.74 1.14 

Radium-226 1.31 0.09 0.08 

Radium-228 1.14 0.12 0.11 

Thorium-228 1.14 0.12 0.11 

Thorium-230 2.23 7.91 13.27 

Thorium-232 1.14 0.12 0.11 

Uranium-235 0.05 0.15 0.25 

Uranium-238 1.33 1.16 1.44 

SLD06857 SLD06857 03/20/03 0.5 1.0 0.5 Actinium-227 0.00 0.05 0.08 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.54 0.35 0.08 

Protactinium-231 0.15 0.24 0.39 

Radium-226 0.81 0.04 0.04 

Radium-228 0.08 0.03 0.04 

Thorium-228 0.08 0.03 0.04 

Thorium-230 -0.17 1.51 2.48 

Thorium-232 0.08 0.03 0.04 

Uranium-235 0.05 0.10 0.17 

Uranium-238 0.62 0.24 0.23 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 105 of 148 

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 

PLANT 7S 

SLD06857 SLD27861 03/20/03 1.5 2.0 Actinium-227 0.87 0.12 0.19 3.77 
Americium-241 0.04 0.05 0.08 

Cesium-137 0.11 0.03 0.03 

Potassium-40 7.21 0.69 0.32 

Protactinium-231 1.20 0.51 0.95 

Radium-226 6.95 0.23 0.08 

Radium-228 0.81 0.08 0.08 

Thorium-228 0.81 0.08 0.08 

Thorium-230 55.37 9.63 7.54 

Thorium-232 0.81 0.08 0.08 

Uranium-235 0.64 0.28 0.47 

Uranium-238 11.86 1.29 0.75 

SLD27862 03/20/03 3 3.5 Actinium-227 0.23 0.26 0.43 0.32 
Americium-241 0.07 0.10 0.17 

Cesium-137 -0.03 0.04 0.07 

Potassium-40 6.64 1.31 0.73 

Protactinium-231 -1.21 1.25 2.08 

Radium-226 _ 	. 2 90 0.22 0.20 

Radium-228 0.67 0.16 0.20 

Thorium-228 0.79 0.62 0.60 

Thorium-230 2.80 1.21 0.51 

Thorium-232 0.40 0.41 0.27 

Uranium-235 0.71 0.54 0.96 

Uranium-238 14.69 2.16 1.59 

SL006858 SLD06858 10/01/01 0 0.5 0.0 Actinium-227 0.02 0.10 0.15 0.01 
Americium-241 -0.04 0.10 0.15 

Cesium-137 -0.02 0.01 0.02 

Potassium-40 1.88 0.35 0.19 

Protactinium-231 -0.27 0.35 0.59 

Radium-226 0.98 0.06 0.04 

Radium-228 0.06 0.04 0.08 

Thorium-228 0.06 0.04 0.08 

Thorium-230 1.39 6.60 10.45 

Thorium-232 0.06 0.04 0.08 

Uranium-235 0.04 0.09 0.16 

Uranium-238 1.82 1.12 1.15 

SLD27863 10/01/01 1.5 2.0 Actinium-227 -0.05 0.16 0.25 0.09 
Americium-241 0.15 0.17 0.27 

Cesium-137 0.00 0.02 0.04 

Potassium-40 9.53 0.99 0.38 

Protactinium-231 0.43 0.72 1.13 

Radium-226 2.30 0.11 0.06 

Radium-228 1.04 0.10 0.10 

Thorium-228 1.04 0.10 0.10 

Thorium-230 -5.40 11.35 17.24 

Thorium-232 1.04 0.10 0.10 

Uranium-235 0.18 0.19 0.26 

Uranium-238 5.51  1.94 2.02 

• 

• 

• 



• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 106 of 148 

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 

PLANT 7S 

SLD06858 5LD27864 10/01/01 3 4.0 Actinium-227 -0.02 0.08 0.12 0.00 
Americium-241 -0.02 0.07 0.12 

Cesium-137 0.00 0.01 0.02 

Potassium-40 3.86 0.47 0.18 

Protactinium-231 0.13 0.38 0.68 

Radium-226 0.90 0.05 0.03 

Radium-228 0.29 0.04 0.05 

Thorium-228 0.29 0.04 0.05 

Thorium-230 -1.06 4.66 7.99 

Thorium-232 0.29 0.04 0.05 

Uranium-235 0.11 0.10 0.13 

Uranium-238 0.96 0.61 1.09 

SLD06859 5LD06859 03/13/03 0.2 0.7 0.2 Actinium-227 0.00 0.06 0.08 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 3.69 0.38 0.16 

Protactinium-231 -0.15 0.23 0.39 

Radium-226 0.94 0.05 0.03 

Radium-228 0.10 0.03 0.04 

Thorium-228 0.10 0.03 0.04 

Thorium-230 0.55 1.59 2.67 

Thorium-232 0.10 0.03 0.04 

Uranium-235 0.11 0.11 0.20 

Uranium-238 0.54 0.27 0.26 

SLD27865 03/13/03 1.7 2.2 Actinium-227 0.16 0.10 0.15 0.01 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.11 0.03 0.02 

Potassium-40 3.87 0.49 0.24 

Protactinium-231 -0.06 0.41 0.62 

Radium-226 1.85 0.09 0.06 

Radium-228 0.23 0.05 0.06 

Thnrium-228 0.23 0.05 0.06 

Thorium-230 -0.09 3.00 4.62 

Thorium-232 0.23 0.05 0.06 

Uranium-235 0.22 0.19 0.31 

Uranium-238 2.13 0.54 0.47 

5LD27866 03/13/03 3.2 3.7 Actinium-227 0.36 0.34 0.64 0.39 
Americium-241 0.08 0.14 0.23 

Cesium-137 -0.02 0.07 0.10 

Potassium-40 13.90 2.31 1.24 

Protactinium-231 -0.28 1.91 2.89 

Radium-226 5.49 0.34 0.28 

Radium-228 1.15 0.26 0.30 

Thorium-228 1.67 0.68 0.33 

Thorium-230 4.31 1.19 0.15 

Thorium-232 1 ;14 0.53 0.15 

Uranium-235 0.25 0.83 1.40 

Uranium-238 11.35 2.50 2.13 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7S 

SLD06860 SLD06860  10/01/01 0 0.5 0.0 Actinium-227 0.03 0.10 0.16 0.00 
Americium-241 0.01 0.09 0.17 

Cesium-137 0.02 0.02 0.03 

Potassium-40 2.00 0.42 0.25 

Protactinium-231 -0.10 0.43 0.75 

Radium-226 0.95 0.06 0.05 

Radium-228 0.07 0.06 0.10 

Thorium-228 0.07 0.06 0.10 

Thorium-230 -1.54 6.13 10.62 

Thorium-232 0.07 0.06 0.10 

Uranium-235 0.14 0.12 0.18 

Uranium-238 0.58 0.80 1.45 

5LD27867 10/01/01 1.5 2.0 Actinium-227 0.09 0.10 0.19 0.01 
Americium-241 0.10 0.12 0.20 

Cesium-137 0.01 0.02 0.03 

Potassium-40 4.33 0.69 0.35 

Protactinium-231 -0.11 0.54 0.93 

Radium-226 1.31 0.07 0.06 

Radium-228 0.37 0.08 0.09 

Thorium-228 0.37 0.08 0.09 

Thorium-230 -2.16 7.93 13.64 

Thorium-232 0.37 0.08 0.09 

Uranium-235 0.13 0.13 0.21 

Uranium-238 1.96 1.17 1.68 

SLD27868 10/01/01 3.5 4.0 Actinium-227 0.16 0.13 0.21 0.02 
Americium-241 0.08 0.14 0.22 

Cesium-137 0.01 0.02 0.03 

Potassium-40 14.19 1.21 0.25 

Protactinium-231 0.16 0.60 0.93 

Radium-226 1.07 0.06 0.05 

Radium-228 0.89 0.08 0.08 

Thorium-228 0.89 0.08 0.08 

Thorium-230 -3.32 9.11 13.92 

Thorium-232 0.89 0.08 0.08 

Uranium-235 0.13 0.12 0.21 

Uranium-238 2.25 1.56 1.62 

SLD06861 SLD06861  10/15/01 0 0.5 0.0 Actinium-227 -0.23 0.11 0.16 0.00 
Americium-241 -0.02 0.06 0.09 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 1.86 0.44 0.31 

Protactinium-231 0.12 0.42 0.75 

Radium-226 0.73 0.06 0.05 

Radium-228 0.12 0.04 0.07 

Thorium-228 0.12 0.04 0.07 

Thorium-230 -1.90 5.26 7.66 

Thorium-232 0.12 0.04 0.07 

Uranium-235 -0.02 0.08 0.15 

Uranium-238 1.41 0.78 0.85 

• 

• 

• 
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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 

PLANT 7S 

SLD06861 SLD27869 10/15/01 1.5 

• 

2.0 Actinium-227 0.50 0.22 0.35 0.48 
Americium-241 0.15 0.17 0.26 

Cesium-137 0.06 0.03 0.05 

Potassium-40 8.88 1.31 0.60 

Protactinium-231 0.30 1.02 1.54 

Radium-226 4.81 0.30 0.09 

Radium-228 1.02 0.14 0.15 

Thorium-228 1.32 0.61 0.31 

Thorium-230 6.17 1.63 0.36 

Thorium-232 1.88 0.75 0.16 

Uranium-235 0.55 0.22 0.33 

Uranium-238 8.75 2.17 2.21 

SLD27870 10/15/01 3.2 3.7 Actinium-227 0.31 0.18 0.29 0.01 

Americium-241 0.06 0.10 0.17 

Cesium-137 -0.03 0.03 0.04 

Potassium-40 15.69 1.88 0.38 

Protactinium-231 0.26 0.76 1.18 

Radium-226 1.35 0.10 0.08 

Radium-228 1.10 U.15 0.11 

Thorium-228 1.10 0.13 0.11 

Thorium-230 -2.41 8.24 13.50 

Thorium-232 1.10 0.13 0.11 

Uranium-235 -0.01 0.15 0.25 

Uranium-238 1.32 0.97 1.66 

SLD06862 SLD06862 10/23/01 0 0.5 0.0 Actinium-227 -0.02 0.11 0.16 0.00 

Americium-241 0.02 0.06 0.11 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 2.62 0.49 0.30 

Protactinium-231 -0.50 0.42 0.67 

Radium-226 1.00 0.06 0.05 

Radium-228 0.15 0.06 0.06 

Thorium-228 0.15 0.06 0.06 

Thorium-230 1.19 4.59 8.18 

Thorium-232 0.15 0.06 0.06 

Uranium-235 0.00 0.14 0.18 

Uranlum-238 0.82 0.65 0.86 

SLD27871 10/23/01 1.5 2.0 Actinium-227 0.24 0.27 0.41 0.15 

Americium-241 0.09 0.18 0.29 

Cesium-137 0.00 0.04 0.06 

Potassium-40 9.15 1.38 0.86 

Protactinium-231 0.21 1.23 1.93 

Radium-226 3.70 0.18 0.12 

Radium-228 0.94 0.16 0.19 

Thorium-228 1.46 0.61 0.27 

Thorium-230 3.32 1.00 0.14 

Thorium-232 0.84 0.44 0.14 

Uranium-235 0.00 0.28 0.37 

Uranium-238 4.34 2.35 2.44 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7S 

SLD06862 SLD27872  10/23/01 3.5 4.0 Actinium-227 0.03 0.24 0.35 0.06 
Americium-241 0.10 0.15 0.25 

Cesium-137 -0.02 0.03 0.06 

Potassium-40 10.57 1.41 0.71 

Protactinium-231 0.00 1.13 1.75 

Radium-226 2.26 0.13 0.09 

Radium-228 0.94 0.14 0.16 

Thorium-228 0.86 0.45 0.34 

Thorium-230 2.49 0.81 0.14 

Thorium-232 0.54 0.34 0.25 

Uranium-235 0.18 0.20 0.34 

Uranium-238 2.76 2.05 2.05 

SLD06863 5L006863 10/22/01 0 0.5 0.0 Actinium-227 0.22 0.20 0.29 0.66 
Americium-241 0.10 0.12 0.19 

Cesium-137 0.00 0.02 0.04 

Potassium-40 3.12 0.62 0.46 

Protactinium-231 -0.24 0.76 1.30 

Radium-226 5.82 0.20 0.07 

RadluM-228 0.53 0.10 0.11 

Thorium-228 0.53 0.10 0.11 

Thorium-230 -3.69 9.56 14.59 

Thorium-232 0.53 0.10 0.11 

Uranium-235 0.10 0.18 0.30 

Uranium-238 4.01 1.63 1.57 

SW2 /873 10122/U1 1.3 1.8 Actinium-227 0.14 0.20 0.31 0.18 
Americium-241 0.20 0.13 0.21 

Cesium-137 -0.06 0.03 0.05 

Potassium-40 8.23 1.19 0.54 

Protactinium-231 0.66 0.87 1.40 

Radium-226 3.20 0.14 0.09 

Radium-228 0.89 0.12 0.13 

Thorium-228 1.09 0.53 0.28 

Thorium-230 4.20 1.19 0.15 

Thorium-232 1.14 0.54 0.28 

Uranium-235 0.30 0.20 0.28 

Uranium-238 2.76 1.55 1.77 

SLD27874 10/22/01 3.5 4.0 Actinium-227 0.11 0.28 0.42 0.24 
Americium-241 -0.01 0.19 0.29 

Cesium-137 0.00 0.04 0.06 

Potassium-40 11.30 1.40 0.74 

Protactinium-231 0.43 1.28 2.03 

Radium-226 3.82 0.19 0.12 

Radium-228 1.25 0.15 0.20 

Thorium-228 1.91 0.78 0.32 

Thorium-230 4.50 1.34 0.17 

Thorium-232 1.35 0.64 0.17 

Uranium-235 0.31 0.24 0.42 

Uranium-238 3.69 2.43 2.37 

• 

• 

• 
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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 

PLANT 7S 

SLD06864 SLD 06864 03/12/03 0.5 1.0 0.5 Actinium-227 -0.01 0.05 0.07 0.00 
Americium-241 0.01 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.65 0.24 0.14 

Protactinium-231 -0.02 0.21 0.36 

Radium-226 0.88 0.04 0.03 

Radium-228 0.10 0.02 0.03 

Thorium-228 0.10 0.02 0.03 

Thorium-230 -0.40 1.42 2.31 

Thorium-232 0.10 0.02 0.03 

Uranium-235 -0.02 0.10 0.16 

Uranium-238 0.71 0.21 0.22 

SLD27875 03/12/03 1.5 2.0 Actinium-227 0.11 0.09 0.15 0.04 

Americium-241 0.03 0.03 0.06 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 6.05 0.64 0.23 

Protactinium-231 0.19 0.44 0.68 

Radium-226 1.84 0.09 0.06 

Kaaium-z28 0.25 0.05 0.07 

Thorium-228 0.25 0.05 0.07 

Thorium-230 -0.16 3.13 5.11 

Thorium-232 0.25 0.05 0.07 

Uranium-235 0.14 0.20 0.34 

Uranium-238 3.33 0.60 0.50 

SLD27876 03/12/03 3 3.5 Actinium-227 0.11 0.35 0.55 0.07 

Americium-241 0.02 0.11 0.17 

Cesium-137 -0.04 0.05 0.09 

Potassium-40 13.66 1.97 0.98 

Protactinium-231 -0.55 1.66 2.47 

Radium-226 3.62 0.25 0.21 

Radium-228 1.00 0.20 0.24 

Thorium-228 0.92 0.47 0.30 

Thorium-230 2.21 0.75 0.30 

Thorium-232 0.95 0.47 0.25 

Uranium-235 -0.28 0.67 1.09 

Uranium-238 1.79 1.33 1.65 

SLD06865 SLD06865 10/15/01 0 0.5 0.0 Actinium-227 0.00 0.09 0.14 0.24 

Americium-241 0.04 0.06 0.10 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 1.75 0.40 0.26 

Protactinium-231 0.13 0.40 0.70 

Radium-226 0.84 0.07 0.04 

Radium-228 0.10 0.05 0.08 

Thorium-228 0.10 0.05 0.08 

Thorium-230 3.13 4.53 7.87 

Thorium-232 0.10 0.05 0.08 

Uranium-235 0.10 0.09 0.17 

Uranium-238 - 	0.43 0.53 0.93 
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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 

PLANT 7S 

SLD06865 SLD27877 10/15/01 1.4 1.9 Actinium-227 0.22 0.14 0.23 0.04 
Americium-241 0.01 0.09 0.14 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 13.26 1.57 0.25 

Protactinium-231 0.60 0.59 0.95 

Radium-226 1.18 0.09 0.06 

Radium-228 0.86 0.11 0.09 

Thorium-228 0.86 0.11 0.09 

Thorium-230 2.41 7.16 11.39 

Thorium-232 0.86 0.11 0.09 

Uranium-235 0.14 0.14 0.22 

Uranium-238 2.04 1.17 1.15 

SLD27878 10/15/01 3.5 4.0 Actinium-227 0.17 0.11 0.18 0.00 
Americium-241 0.01 0.07 0.10 

Cesium-137 0.00 0.02 0.03 

Potassium-40 4.81 0.72 0.17 

Protactinium-231 -0.22 0.44 0.74 

Radium-226 0.72 0.06 0.05 

Radium-228 0.37 0.06 0.07 

Thorium-228 0.37 0.06 0.07 

Thorium-230 -2.03 5.90 8.58 

Thorium-232 0.37 0.06 0.07 

Uranium-235 0.05 0.09 0.17 

Uranium-238 0.63 0.67 0.95 

SLD06866 SLD06866 10/22/01 0 0.5 0.0 Actinium-227 0.09 0.11 0.17 0.00 
Americium-241 0.04 0.06 0.10 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.67 0.48 0.29 

Protactinium-231 -0.07 0.44 0.68 

Radium-226 0.97 0.06 0.04 

Radium-228 0.11 0.04 0.07 

Thorium-228 0.11 0.04 0.07 

Thorium-230 -0.47 5.07 7.96 

Thorium-232 0.11 0.04 0.07 

Uranium-235 0.08 0.09 0.16 

Uranium-238 0.84 0.77 0.86 

SLD27879 10/22/01 1.5 2.0 Actinium-227 0.29 0.20 0.32 0.06 
Americium-241 -0.02 0.12 0.18 

Cesium-137 0.01 0.03 0.05 

Potassium-40 14.65 1.44 0.46 

Protactinium-231 0.61 0.75 1.35 

Radium-226 1.98 0.11 0.09 

Radium-228 0.94 0.12 0.13 

Thorium-228 1.41 0.62 0.29 

Thorium-230 2.24 0.82 0.38 

Thorium-232 1.18 0.56 0.29 

Uranium-235 0.25 0.23 0.28 

Uranium-238 3.16 1.71 1.57 

• 

• 

• 
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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 5  
Ratios 
Value 

PLANT 7S 

SLD06866 SLD27880 10/22/01 3.5 4.0 Actinium-227 0.33 0.25 0.39 0.09 
Americium-241 0.13 0.16 0.26 

Cesium-137 0.02 0.04 0.06 

Potassium-40 11.29 1.52 0.61 

Protactinium-231 0.38 1.09 1.71 

Radium-226 3.36 0.16 0.10 

Radium-228 1.18 0.15 0.17 

Thorium-228 1.18 0.15 0.17 

Thorium-230 -10.05 11.87 17.81 

Thorium-232 1.18 0.15 0.17 

Uranium-235 0.28 0.27 0.36 

Uranium-238 3.21 2.12 2.07 

SLD06867 SLD06867 10/18/01 0 0.5 0.0 Actinium-227 0.06 0.09 0.15 0.01 
Americium-241 0.01 0.05 0.09 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.04 0.39 0.24 

Protactinium-231 -0.07 0.40 0.62 

Radium-226 0.85 0.05 0.04 

Radium-228 U.14 U.U5 U.U6 

Thorium-228 0.14 0.05 0.06 

Thorium-230 -1.44 4.25 6.59 

Thorium-232 0.14 0.05 0.06 

Uranium-235 0.13 0.09 0.15 

Uranium-238 1.91 0.88 0.73 

SLD27881 10/18/01 1.5 2.0 Actinium-227 0.10 0.14 0.21 0.04 
Americium-241 0.01 0.09 0.14 

Cesium-137 0.00 0.02 0.03 

Potassium-40 12.77 1.16 0.32 

Protactinium-231 0.09 0.62 0.97 

Radium-226 1.27 0.08 0.06 

Radium-228 0.73 0.09 0.09 

Thorium-228 0.73 0.09 0.09 

Thorium-230 -0.19 6.75 10.55 

Thorium-232 0.73 0.09 0.09 

Uranium-235 0.28 0.16 0.19 

Uranium-238 3.21 1.21 1.16 

SLD27882 10/18/01 3.5 4.0 Actinium-227 0.11 0.21 0.32 0.10 
Americium-241 0.15 0.14 0.22 

Cesium-137 0.00 0.03 0.06 

Potassium-40 10.29 1.35 0.61 

Protactinium-231 0.33 0.93 1.47 

Radium-226 2.41 0.13 0.10 

Radium-228 0.91 0.12 0.15 

Thorium-228 0.92 0.46 0.34 

Thorium-230 3.22 0.96 0.14 

Thorium-232 1.06 0.49 0.14 

Uranium-235 0.15 0.18 0.31 

Uranium-238 2.29 1.49 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 5  
Ratios 
Value 

PLANT 7S 
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 

SLD27883 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 0.41 

Thorium-232 1.69 0.70 0.16 

Uranium-235 0.28 0.53 0.95 

Uranium-238 4.72 1.85 1.56 

5LD27884 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 

5LD79668 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 0.99 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 

• 

• 

• 



• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 114 of 148 

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 

PLANT 7S 

5L006869 5LD06869 10/16101 0 0.5 0.0 Actinium-227 0.04 0.09 0.14 0.00 
Americium-241 0.02 0.06 0.09 

Cesium-137 0.00 0.02 0.02 

Potassium-40 2.37 0.50 0.23 

Protactinium-231 -0.06 0.38 0.60 

Radium-226 0.95 0.06 0.04 

Radium-228 0.14 0.04 0.07 

Thorium-228 0.14 0.04 0.07 

Thorium-230 1.14 4.36 6.94 

Thorium-232 0.14 0.04 0.07 

Uranium-235 0.05 0.09 0.15 

Uranium-238 1.36 0.73 0.73 

SLD27885 10/16/01 1.4 1.9 Actinium-227 0.04 0.13 0.20 0.00 
Americium-241 0.03 0.07 0.12 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 14.99 1.66 0.26 

Protactinium-231 0.15 0.54 0.97 

Radium-226 0.78 0.07 0.06 

Radlum-228 0.63 0.09 0.08 

Thorium-228 0.63 0.09 0.08 

Thorium-230 0.91 5.92 10.35 

Thorium-232 0.63 0.09 0.08 

Uranium-235 0.12 0.14 0.20 

Uranium-238 1.37 0.70 1.29 

SLD27886 10/16/01 3.3 3.8 Actinium-227 0.16 0.21 0.33 0.00 
Americium-241 0.07 0.12 0.23 

Cesium-137 -0.04 0.03 0.05 

Potassium-40 12.87 1.99 0.60 

Protactinium-231 0.15 0.93 1.50 

Radium-226 1.15 0.12 0.11 

Radium-228 0.59 0.12 0.13 

Thorium-228 1.03 0.45 0.21 

Thorium-230 1.17 0.48 0.11 

Thorium-232 0.63 0.34 0.11 

Uranium-235 0.04 0.17 0.30 

Uranium-230 0.81 1.14 2.09 

SLD06870 5LD06870 10/31/01 0 0.5 0.0 Actinium-227 0.10 0.13 0.19 0.03 
Americium-241 0.03 0.08 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 4.52 0.57 0.28 

Protactinium-231 0.33 0.50 0.82 

Radium-226 1.96 0.09 0.05 

Radium-228 0.28 0.06 0.07 

Thorium-228 0.28 0.06 0.07 

Thorium-230 -0.58 6.22 9.66 

Thorium-232 0.28 0.06 0.07 

Uranium-235 -0.02 0.11 0.19 

Uranium-238 - 	2.80 - 	1.01 1.02 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 115 of 148 

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 

PLANT 7S 

SLD06870 5LD27887 10/31/01 1.5 2.0 Actinium-227 0.29 0.16 0.39 0.21 
Americium-241 0.26 0.19 (1 23 

Cesium-137 0.03 0.04 0.06 

Potassium-40 12.96 1.55 0.62 

Protactinium-231 -0.48 1.09 1.87 

Radium-226 3.57 0.17 0.11 

Radium-228 1.24 0.15 0.18 

Thorium-228 1.13 0.55 0.16 

Thorium-230 3.38 1.07 0.30 

Thorium-232 1.49 0.65 0.16 

Uranium-235 0.28 0.25 0.37 

Uranium-238 5.88 2.32 2.07 

SLD27888 10/31/01 3.5 4.0 Actinium-227 0.20 0.20 0.30 0.17 
Americium-241 0.00 0.12 0.19 

Cesium-137 0.01 0.03 0.04 

Potassium-40 9.89 1.06 0.47 

Protactinium-231 0.37 0.85 1.32 

Radium-226 4.31 0.16 0.07 

Radium-228 1.13 0.11 0.13 

Thorium-228 1.09 0.52 0.15 

Thorium-230 3.26 1.00 0.27 

Thorium-232 1.25 0.56 0.15 

Uranium-235 0.25 0.24 0.30 

Uranium-238 4.26 1.43 1.57 

SLD06873 SLD06873 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 

• 

• 

• 
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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 

PLANT 7S 

SLD06873 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 

SL006874 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 

Hamm -228 0.28 0.06 0.00 

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 

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 0.50 031 0.12 

Uranium-235 0.28 0.15 0.26 

Uranium-238 5.15 0.67 0.41 
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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 

PLANT 7S 

SLD07369 SLD07369 10/01/01 0 0.5 0.0 Actinium-227 0.17 0.10 0.18 1.69 
Americium-241 0.06 0.12 0.19 

Cesium-137 0.13 0.03 0.03 

Potassium-40 2.06 0.43 0.23 

Protactinium-231 0.19 0.52 0.82 

Radium-226 1.59 0.08 0.05 

Radium-228 0.23 0.05 0.07 

Thorium-228 0.62 0.38 0.41 

Thorium-230 10.34 2.20 0.23 

Thorium-232 0.09 0.13 0.13 

Uranium-235 0.26 0.19 0.20 

Uranium-238 1.79 1.04 1.53 

SLD27899 10/01/01 1.5 2.0 Actinium-227 0.14 0.13 0.31 0.33 
Americium-241 0.03 0.22 0.34 

Cesium-137 0.00 0.03 0.05 

Potassium-40 8.98 1.03 0.45 

Protactinium-231 -0.29 0.89 1.34 

Radium-226 3.02 0.15 0.08 

Radium-228 1.15 0.12 0.12 

Thorium-228 1.71 0.73 0.40 

Thorium-230 4.87 1.40 0.16 

Thorium-232 1.38 0.63 0.16 

Uranium-235 0.42 0.24 0.31 

Uranium-238 7.14 2.06 2.62 

SLD27900 10/01/01 3.5 4.0 Actinium-227 -0.03 0.16 0.24 0.11 
Americium-241 0.01 0.16 0.26 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.41 1.32 0.38 

Protactinium-231 0.38 0.67 1.07 

Radium-226 1.83 0.10 0.06 

Radium-228 0.99 0.10 0.10 

Thorium-228 1.06 0.52 0.35 

Thorium-230 3.10 0.96 0.26 

Thorium-232 1.04 0.50 0.14 

Uranium-235 0.32 0.24 0.26 

Uranium-238 2.99 1.78 1.97 

SLD27901 10/01/01 5.5 6.0 Actinium-227 0.23 0.40 0.66 0.20 
Americium-241 0.26 0.52 0.95 

Cesium-137 -0.05 0.06 0.10 

Potassium-40 14.63 2.67 1.22 

Protactinium-231 5.75 3.73 3.52 

Radium-226 2.94 0.24 0.20 

Radium-228 1.49 0.29 0.27 

Thorium-228 1.44 0.59 0.29 

Thorium-230 4.39 1.18 0.13 

Thorium-232 1.64 0.62 0.13 

Uranium-235 0.29 0.39 0.68 

Uranium-238 - 	1.10 	- 4.15 7.39 • 
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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 

PLANT 7S 

SLD07369 SLD27902  10/01/01 7.5 8.0 Actinium-227 -0.02 0.18 0.28 0.11 
Americium-241 0.04 0.19 0.30 

Cesium-137 0.01 0.03 0.05 

Potassium-40 7.05 1.00 0.42 

Protactinium-231 -0.07 0.88 1.36 

Radium-226 1.77 0.11 0.09 

Radium-228 0.64 0.11 0.13 

Thorium-228 1.00 0.52 0.41 

Thorium-230 3.23 1.03 0.46 

Thorium-232 0.70 0.42 0.28 

Uranium-235 0.37 0.31 0.31 

Uranium-238 2.88 2.02 2.43 

SLD07371 SLD07371  10/30/01 0 0.5 0.0 Actinium-227 0.06 0.05 0.14 0.00 
Americium-241 0.04 0.10 0.16 

Cesium-137 0.01 0.02 0.03 

Potassium-40 1.83 0.44 0.23 

Protactinium-231 -0.34 0.41 0.69 

Radium-226 0.84 0.05 0.04 

Redium-220 0.09 0.04 0.00 

Thorium-228 0.35 0.29 0.31 

Thorium-230 1.47 0.61 0.14 

Thorium-232 -0.01 0.03 0.26 

Uranium-235 0.03 0.09 0.16 

Uranium -238 1.11 1.13 1.23 

SLD27903 10/30/01 1.5 2.0 Actinium-227 0.51 0.43 0.70 0.82 
Americium-241 0.49 0.30 1.01 

Cesium-137 -0.08 0.07 0.10 

Potassium-40 10.00 1.87 0.96 

Protactinium-231 0.81 1.99 3.24 

Radium-226 4.14 0.23 0.20 

Radium-228 1.24 0.27 0.31 

Thorium-228 1.90 0.74 0.28 

'I horium-230 5.11 1.40 0.15 

Thorium-232 1.46 0.63 0.15 

Uranium-235 1.20 0.56 0.70 

Uranium-238 30.43 5.90 7.30 

SLD27904 10/30/01 3.5 4.0 Actinium-227 0.12 0.31 0.46 0.26 
Americium-241 0.07 0.38 0.61 

Cesium-137 -0.07 0.05 0.07 

Potassium-40 12.22 1.61 0.68 

Protactinium-231 1.65 1.34 2.23 

Radium-226 3.76 0.19 0.13 

Radium-228 1.07 0.18 0.19 

Thorium-228 1.52 0.67 0.35 

Thorium-230 4.04 1.20 0.16 

Thorium-232 0.91 0.49 0.29 
Uranium-235 0.35 0.33 0.47 

Uranium-238 - 	7.03 4.08 4.31 
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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 

PLANT 7S 
SLD07371 SLD27989 10/30/01 5.5 6.0 Actinium-227 -0.02 0.20 0.30 0.03 

Americium-241 -0.24 0.24 0.37 

Cesium-137 -0.03 0.04 0.05 

Potassium-40 10.33 1.22 0.52 

Protactinium-231 0.08 0.86 1.36 

Radium-226 1.35 0.09 0.10 

Radium-228 0.76 0.12 0.13 

Thorium-228 1.10 0.55 0.29 

Thorium-230 1.59 0.66 0.15 

Thorium-232 1.10 0.54 0.34 

Uranium-235 -0.05 0.17 0.29 

Uranium-238 3.12 2.64 2.87 

SLD07373 SLD07373 10/31101 0 0.5 0.0 Actinium-227 0.03 0.06 0.10 1.95 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.02 0.33 0.16 

Protactinium-231 -0.09 0.28 0.47 

Radium-226 0.98 0.04 0.03 
Radium-228 0.08 0.03 0.05 

Thorium-228 0.24 0.24 0.27 

Thorium-230 11.70 2.49 0.14 

Thorium-232 0.15 0.17 0.13 

Uranium-235 0.12 0.08 0.10 

Uranium-238 0.81 0.32 0.31 

SLD27905 10/31/01 1.5 2.0 Actinium-227 0.91 0.30 0.53 0.04 
Americium-241 0.02 0.10 0.15 

Cesium-137 -0.03 0.05 0.08 

Potassium-40 9.90 1.34 0.69 

Protactinium-231 0.13 1.29 1.98 

Radium-226 2.93 0.16 0.13 

Radium-228 1.07 0.17 0.18 

Thorium-228 0.77 0.44 0.42 

Thorium-230 2.14 0.74 0.31 

Thorium-232 1.01 0.47 0.13 

Uranium-235 0.20 0.22 0.40 

Uranium-238 2.50 1.31 1.48 

SLD27906 10/31/01 3.5 4.0 Actinium-227 0.37 0.13 0.23 0.41 
Americium-241 0.00 0.06 0.09 

Cesium-137 0.01 0.03 0.04 

Potassium-40 13.20 1.16 0.39 

Protactinium-231 0.73 0.82 1.27 

Radium-226 4.90 0.17 0.08 

Radium-228 1.52 0.12 0.11 

Thorium-228 1.57 0.60 0.37 

Thorium-230 5.77 1.37 0.56 

Thorium-232 2.35 0.75 0.46 

Uranium-235 0.39 0.21 0.25 

Uranium-238 	- 4.92 	- 1.00 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 

PLANT 7S 

SLD07373 SLD27907 10/31/01 5.5 6.0 Actinium-227 0.49 0.12 0.21 0.01 
Americium-241 -0.01 0.04 0.05 

Cesium-137 0.01 0.02 0.03 

Potassium-40 19.92 1.47 0.27 

Protactinium-231 0.43 0.47 0.76 

Radium-226 1.12 0.06 0.05 

Radium-228 0.92 0.08 0.08 

Thorium-228 1.39 0.52 0.28 

Thorium-230 1.09 0.44 0.21 

Thorium-232 1.26 0.49 0.28 

Uranium-235 0.12 0.09 0.17 

Uranium-238 1.38 0.57 0.52 

SLD07375 SLD07375 11/05/01 0 0.5 0.0 Actinium-227 -0.01 0.09 0.14 0.00 
Americium-241 -0.04 0.05 0.08 

Cesium-137 0.00 0.01 0.02 

Potassium-40 3.18 0.45 0.20 

Protactinium-231 -0.19 0.42 0.62 

Radium-226 0.80 0.05 0.04 

Radii,' ii-228 0.14 0.05 0.10 

Thorium-228 0.12 0.18 0.33 

Thorium-230 1.73 0.66 0.25 

Thorium-232 0.00 0.00 0.13 

Uranium-235 0.04 0.08 0.14 

Uranium-238 0.22 0.46 0.82 

SLD27908 11/05/01 1 1.5 Actinium-227 0.18 0.33 0.49 0.64 

Americium-241 0.10 0.22 0.34 

Cesium-137 0.01 0.05 0.08 

Potassium-40 10.13 1.52 0.78 

Protactinium-231 0.95 1.49 2.36 

Radium-226 7.93 0.30 0.12 

Radium-228 1.16 0.19 0.21 

Thorium-228 0.82 0.47 0.43 

Thorium-230 8.67 2.03 0.27 

Thorium-232 1.29 0.57 0.15 

Uranium-235 0.68 0.34 0.50 

Uranium-238 10.22 2.82 2.80 

SLD27909 11/05/01 2.5 3.0 Actinium-227 0.17 0.16 0.28 0.05 

Americium-241 -0.01 0.10 0.18 

Cesium-137 -0.03 0.03 0.04 

Potassium-40 9.66 1.21 0.48 

Protactinium-231 -0.17 0.79 1.21 

Radium-226 1.89 0.10 0.08 

Radium-228 0.78 0.12 0.12 

Thorium-228 1.47 0.62 0.35 

Thorium-230 2.38 0.82 0.31 

Thorium-232 1.25 0.55 0.14 

Uranium-235 0.00 0.23 0.27 

, Uranium-238 1.85 0.99 1.82 
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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 

PLANT 7S 

SLD07375 SLD27910  11/05/01 4.8 5.3 Actinium-227 0.19 0.21 0.38 0.27 
Americium-241 -0.10 0.17 0.26 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 7.33 1.00 0.50 

Protactinium-231 0.51 1.14 1.79 

Radium-226 3.12 0.15 0.10 

Radium-228 1.91 0.17 0.15 

Thorium-228 2.69 0.89 0.31 

Thorium-230 4.22 1.18 0.26 

Thorium-232 2.73 0.88 0.14 

Uranium-235 0.46 0.41 0.36 

Uranium-238 1.92 2.00 2.19 

SLD27911 11/05/01 7.5 8.0 Actinium-227 -0.02 0.19 0.27 0.07 
Americium-241 0.03 0.11 0.17 

Cesium-137 0.00 0.03 0.04 

Potassium-40 11.70 1.21 0.45 

Protactinium-231 0.11 0.80 1.26 

Radium-226 2.31 0.11 0.08 

Radium-228 0.88 0.12 0.12 

Thorium-228 0.85 0.47 0.36 

Thorium-230 2.44 0.84 0.15 

Thorium-232 0.92 0.47 0.15 

Uranium-235 0.19 0.19 0.28 

Uranium-238 3.39 1.68 1.47 

SLD07377 SLD07377  11/01/01 0 0.5 0.0 Actinium-227 0.11 0.09 0.14 0.00 
Americium-241 -0.01 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 4.63 0.49 0.21 

Protactinium-231 0.18 0.38 0.61 

Radium-226 0.99 0.05 0.04 

Radium-228 0.17 0.05 0.06 

Thorium-228 0.48 0.42 0.50 

Thorium-230 1.76 0.80 0.37 

Thorium-232 0.17 0.27 0.50 

Uranium-235 0.17 0.09 0.12 

Uranium-238 1.64 0.44 0.38 

SLD27912 11/01/01 1.5 2.0 Actinium-227 0.20 0.17 0.29 0.07 
Americium-241 0.01 0.07 0.10 

Cesium-137 0.00 0.03 0.05 

Potassium-40 8.33 0.99 0.52 

Protactinium-231 -0.66 0.76 1.26 

Radium-226 0.68 0.07 0.09 

Radium-228 0.54 0.10 0.13 

Thorium-228 0.53 0.36 0.33 

Thorium-230 1.14 0.51 0.13 

Thorium-232 0.59 0.36 0.13 

Uranium-235 0.26 0.20 0.24 

Uranium-238 4.81 1.31 0.91 

• 

• 

• 



• 

Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 122 of 148 

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 

PLANT 7S 

SLD07377 SLD27913 11/01/01 3 3.5 Actinium-227 0.29 0.28 0.46 0.32 
Americium-241 0.12 0.10 0.16 

Cesium-137 0.01 0.05 0.07 

Potassium-40 13.38 1.57 0.70 

Protactinium-231 1.81 1.31 2.14 

Radium-226 4.74 0.20 0.13 

Radium-228 1.37 0.18 0.19 

Thorium-228 1.81 0.69 0.33 

Thorium-230 5.33 1.36 0.13 

Thorium-232 1.61 0.63 0.25 

Uranium-235 0.50 0.29 0.43 

Uranium-238 4.36 1.47 1.43 

SLD27914 11/01/01 5.5 6.0 Actinium-227 0.13 0.11 0.17 0.05 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 14.00 1.06 0.27 

Protactinium-231 0.48 0.49 0.78 

Radium-226 1.94 0.08 0.04 

Radium-228 0.78 0.07 0.07 

Thorium-228 0.89 0.48 0.40 

Thorium-230 2.63 0.86 0.31 

Thorium-232 1.12 0.51 0.14 

Uranium-235 0.18 0.14 0.17 

Uranium-238 1.55 0.55 0.50 

SLD27915 11/01/01 7.5 8.0 Actinium-227 0.06 0.27 0.42 0.04 
Americium-241 -0.04 0.10 0.15 

Cesium-137 -0.04 0.04 0.07 

Potassium-40 8.64 1.20 0.75 

Protactinium-231 3.71 2.09 2.03 

Radium-226 1.77 0.12 0.11 

Radium-228 1.07 0.15 0.18 

Thorium-228 0.91 0.53 0.41 

Thorium-230 2.21 0.84 0.17 

Thorium-232 0.92 0.50 0.17 

Uranium-235 -0.05 0.20 0.35 

Uranium-238 2.38 1.72 1.40 

S1,027916 11/01/01 9.5 10.0 Actinium-227 0.00 0.25 0.43 0.01 

Americium-241 -0.03 0.09 0.14 

Cesium-137 -0.04 0.04 0.07 

Potassium-40 18.42 1.92 0.75 

Protactinium-231 -1.77 1.12 1.76 

Radium-226 1.46 0.11 0.12 

Radium-228 0.96 0.17 0.17 

Thorium-228 0.21 0.23 0.27 

Thorium-230 -0.01 0.03 0.27 

Thorium-232 0.05 0.11 0.15 

Uranium-235 0.21 0.22 0.37 

Uranium-238 1.79 1.00 1.25 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft ' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7S 

SLD07379 SLD07379  03/17/03 0.3 0.8 0.3 Actinium-227 0.12 0.11 0.18 0.09 
Americium-241 0.11 0.11 0.12 

Cesium-137 0.02 0.02 0.04 

Potassium-40 5.15 0.64 0.22 

Protactinium-231 0.41 0.51 0.86 

Radium-226 1.42 0.09 0.07 

Radium-228 0.35 0.06 0.08 

Thorium-228 0.56 0.35 0.14 

Thorium-230 1.83 0.67 0.14 

Thorium-232 0.20 0.21 0.14 

Uranium-235 0.10 0.24 0.41 

Uranium-238 5.72 1.23 1.03 

SLD27917 03/17/03 1.6 2.1 Actinium-227 0.11 0.41 0.65 0.60 
Americium-241 0.08 0.33 0.52 

Cesium-137 -0.01 0.08 0.08 

Potassium-40 14.22 2.11 1.05 

Protactinium-231 1.65 2.42 3.00 

Radium-226 4.48 0.30 0.26 

Radium-228 1.85 0.24 0.27 

Thorium-228 2.34 0.87 0.38 

Thorium-230 5.20 1.44 0.32 

Thorium-232 1.40 0.64 0.17 

Uranium-235 0.88 0.85 1.38 

Uranium-238 17.33 4.40 3.93 

SLD27918 03/17/03 3.2 3.7 Actinium-227 0.22 0.38 0.62 1.08 
Americium-241 0.22 0.35 0.56 

Cesium-137 -0.02 0.05 0.10 

Potassium-40 10.67 1.80 0.87 

Protactinium-231 -0.98 1.61 2.73 

Radium-226 4.30 0.29 0.25 

Radium-228 1.30 0.23 0.25 

Thorium-228 1.52 0.74 0.57 

Thorium-230 2.59 0.98 0.37 

Thorium-232 0.85 0.52 0.36 

Uranium-235 2.24 0.87 1.33 

Uranium-238 49.31 6.32 4.26 

SLD27919 03/17/03 5.2 5.7 Actinium-227 0.16 0.23 0.39 0.14 
Americium-241 0.00 0.18 0.28 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 6.25 1.18 0.75 

Protactinium-231 -0.47 1.13 1.95 

Radium-226 2.04 0.17 0.17 

Radium-228 0.57 0.14 0.16 

Thorium-228 0.99 0.50 0.32 

Thorium-230 2.56 0.84 0.14 

Thorium-232 1.27 0.56 0.27 

Uranium-235 0.56 0.68 0.86 

_Uranium-238 5.82 2.39 2.48 

• 

• 

• 
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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 

PLANT 7S 

5LD07379 SLD27920 03/17/03 7.5 8.0 Actinium-227 0.45 0.41 0.68 0.61 
Americium-241 -0.03 0.30 0.47 

Cesium-137 0.01 0.06 0.09 

Potassium-40 11.04 1.74 1.05 

Protactinium-231 0.03 1.80 2.79 

Radium-226 9.46 0.44 0.25 

Radium-228 1.50 0.26 0.28 

Thorium-228 2.90 1.03 0.35 

Thorium-230 5.68 1.59 0.46 

Thorium-232 2.00 0.82 0.19 

Uranium-235 -0.28 0.81 1.32 

Uranium-238 6.77 3.68 3.77 

5LD07381 SLD07381 04/16/03 0.5 1.0 0.5 Actinium-227 0.02 0.23 0.35 0.01 

Americium-241 0.03 0.07 0.11 

Cesium-137 -0.05 0.04 0.06 

Potassium-40 2.87 1.31 0.73 

Protactinium-231 0.27 1.05 1.87 

Radium-226 1.54 0.16 0.17 

Radium-228 0.28 0.18 0.26 

Thorium-228 0.17 0.20 0.30 

Thorium-230 0.93 0.46 0.25 

Thorium-232 0.35 0.27 0.13 

Uranium-235 0.53 0.44 0.75 

Uranium-238 2.14 1.03 0.99 

5LD27921 04/16/03 1 1.5 Actinium-227 0.17 0.13 0.20 0.48 
Americium-241 0.04 0.04 0.07 

Cesium-137 0.10 0.03 0.03 

Potassium-40 4.31 0.63 0.32 

Protactinium-231 -0.34 0.49 0.82 

Radium-226 3.52 0.14 0.07 

Radium-228 0.42 0.06 0.08 

Thorium-228 0.94 0.45 0.13 

Thorium-230 8.02 1.80 0.33 

Thorium-232 0.39 0.28 0.13 

Uranium-235 0.47 0.29 0.43 

Uranium-238 5.17 0.75 0.63 

SLD27922 04/16/03 3 3.5 Actinium-227 0.43 0.25 0.63 0.20 
Americium-241 0.19 0.13 0.22 

Cesium-137 -0.05 0.06 0.10 

Potassium-40 12.40 2.02 1.04 

Protactinium-231 -1.34 1.68 2.78 

Radium-226 4.46 0.30 0.28 

Radium-228 0.98 0.25 0.28 

Thorium-228 1.50 0.60 0.25 

Thorium-230 3.79 1.07 0.25 

Thorium-232 0.95 0.46 0.14 

Uranium-235 -0.43 0.74 1.20 

Uranium-238 - 	4.95 1.80 1.94 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 125 of 148 

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 

PLANT 7S 
SLD07381 SLD27923 04/16/03 5.5 6.0 Actinium-227 0.06 0.46 0.72 0.50 

Americium-241 0.07 0.15 0.24 

Cesium-137 0.03 0.07 0.12 

Potassium-40 10.03 2.20 1.18 

Protactinium-231 0.40 2.21 3.42 

Radium-226 8.19 0.42 0.31 

Radium-228 0.97 0.27 0.36 

Thorium-228 1.75 0.69 0.36 

Thorium-230 6.01 1.51 0.15 

Thorium-232 1.26 0.57 0.32 

Uranium-235 1.39 1.00 1.55 

Uranium-238 7.63 2.42 2.14 

SLD07383 SLD07383  03/11/03 0.5 1.0 0.5 Actinium-227 0.09 0.05 0.09 0.01 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.53 0.35 0.11 

Protactinium-231 -0.08 0.25 0.38 

Radium-226 1.02 0.05 0.03 

Radium-228 0.14 0.03 0.03 

Thorium-228 0.39 0.28 0.27 

Thorium-230 1.24 0.51 0.12 

Thorium-232 0.08 0.13 0.23 

Uranium-235 0.18 0.11 0.18 

Uranium-238 1.95 0.36 0.25 

SLD27924 03/11/03 2 2.5 Actinium-227 0.43 0.22 0.35 0.25 
Americium-241 -0.01 0.07 0.10 

Cesium-137 1.14 0.11 0.05 

Potassium-40 4.97 0.81 0.52 

Protactinium-231 -0.68 0.85 1.43 

Radium-226 4.67 0.21 0.13 

Radium-228 0.44 0.10 0.13 

Thorium-228 0.53 0.33 0.23 

Thorium-230 4.79 1.17 0.27 

Thorium-232 0.58 0.34 0.12 

Uranium-235 0.07 0.42 0.72 

Uranium-238 4.54 1.05 1.00 

5LD80293 03/11/03 3.5 4.0 Actinium-227 0.00 0.30 0.31 0.37 
Americium-241 0.04 0.13 0.20 

Cesium-137 0.25 0.04 0.04 

Potassium-40 7.18 0.89 0.32 

Protactinium-231 0.71 1.07 1.28 

Radium-226 4.15 0.17 0.10 

Radium-228 0.71 0.11 0.12 

Thorium-228 1.10 0.59 0.35 

Thorium-230 4.73 1.26 0.35 

Thorium-232 0.72 0.40 0.14 

Uranium-235 0.65 0.34 0.62 

Uranium-238 10.79 0.79 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 5  
Ratios 
Value 

PLANT 7S 

SLD07383 5LD27925 03/11/03 4 4.5 Actinium-227 0.09 0.14 0.22 0.06 
Americium-241 -0.03 0.05 0.08 

Cesium-137 0.00 0.02 0.04 

Potassium-40 17.13 1.44 0.38 

Protactinium-231 0.16 0.71 1.13 

Radium-226 1.87 0.11 0.10 

Radium-228 0.93 0.11 0.09 

Thorium-228 1.41 0.61 0.15 

Thorium-230 2.07 0.76 0.15 

Thorium-232 1.50 0.63 0.28 

Uranium-235 0.22 0.28 0.49 

Uranium-238 2.51 0.87 0.74 

SLD80294 03/11/03 5.5 6.0 Actinium-227 -0.02 0.20 0.23 0.02 
Americium-241 -0.03 0.08 0.13 

Cesium-137 -0.03 0.02 0.04 

Potassium-40 15.43 1.14 0.23 

Protactinium-231 0.43 0.59 0.93 

Radium-226 1.54 0.10 0.08 

Radlum-zz8 0.86 0.10 0.09 

Thorium-228 2.26 0.84 0.13 

Thorium-230 2.31 0.77 0.13 

Thorium-232 0.83 0.43 0.13 

Uranium-235 0.19 0.29 0.47 

Uranium-238 0.97 0.77 0.66 

SL007385 SLD07385 11/01/01 0 0.5 0.0 Actinium-227 0.03 0.10 0.15 0.00 
Americium-241 0.03 0.06 0.10 

Cesium-137 0.01 0.01 0.03 

Potassium-40 4.86 0.63 0.24 

Protactinium-231 -0.22 0.43 0.64 

Radium-226 0.86 0.05 0.04 

Radium-228 0.22 0.06 0.05 

Thorium-228 0.21 0.23 0.32 

Thorium-230 1.00 0.47 0.24 

Thorium-232 0.10 0.14 0.13 

Uranium-235 0.12 0.11 0.17 

Uranium-238 1.39 0.84 0.88 

SLD27926 11/01/01 1.5 2.0 Actinium-227 0.29 0.27 0.42 1.00 

Americium-241 0.13 0.21 0.33 

Cesium-137 0.02 0.04 0.07 

Potassium-40 10.54 1.29 0.70 

Protactinium-231 -0.59 1.13 1.67 

Radium-226 4.38 0.19 0.12 

Radium-228 1.23 0.15 0.18 

Thorium-228 1.05 0.62 0.45 

Thorium-230 9.65 2.57 0.51 

Thorium-232 1.80 0.82 0.20 

Uranium-235 1.52 0.33 0.40 

Uranium-238 	- 23.18 3.24 2.63 
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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 

PLANT 7S 
SLD07385 SLD27927 11/01/01 3.2 3.7 Actinium-227 0.30 0.23 0.37 0.08 

Americium-241 0.02 0.14 0.23 
Cesium-137 0.02 0.03 0.05 
Potassium-40 8.70 1.14 0.59 
Protactinium-231 0.41 0.98 1.57 
Radium-226 2.78 0.14 0.09 
Radium-228 0.81 0.13 0.17 
Thorium-228 0.86 0.48 0.28 
Thorium-230 2.43 0.86 0.38 
Thorium-232 0.66 0.41 0.28 
Uranium-235 0.14 0.19 0.33 
Uranium-238 3.75 1.82 1.83 

SLD07387 SLD07387 10/30/01 0 0.5 0.0 Actinium-227 0.00 0.11 0.17 0.00 
Americium-241 0.08 0.10 0.19 
Cesium-137 -0.01 0.02 0.03 
Potassium-40 2.35 0.51 0.26 
Protactinium-231 -0.19 0.46 0.80 
Radium-226 1.05 0.06 0.05 
Radium-228 0.00 0.06 0.11 
Thorium-228 0.41 0.34 0.36 
Thorium-230 1.45 0.65 0.16 
Thorium-232 0.23 0.25 0.30 
Uranium-235 0.07 0.11 0.19 
Uranium-238 0.86 0.87 1.64 

SLD27928 10/30/01 1.5 2.0 Actinium-227 U.13 0.14 0.22 0.03 
Americium-241 0.08 0.13 0.21 
Cesium-137 0.00 0.02 0.03 
Potassium-40 11.07 1.07 0.31 
Protactinium-231 0.36 0.58 0.95 
Radium-226 1.34 0.07 0.06 
Radium-228 0.76 0.08 0.08 
Thorium-228 1.41 0.65 0.40 
Thorium-230 1.57 0.67 0.30 
Thorium-232 1.32 0.61 0.35 
Uranium-235 0.07 0.13 0.22 
Uranium-238 2.31 1.57 1.71 

SLD28008 10/30/01 5.5 6.0 Actinium-227 0.27 0.37 0.55 0.59 
Americium-241 0.27 0.46 0.73 
Cesium-137 0.01 0.05 0.08 
Potassium-40 11.84 1.51 0.82 
Protactinium-231 0.49 1.58 2.47 
Radium-226 6.91 0.27 0.15 
Radium-228 1.36 0.18 0.21 
Thorium-228 1.62 0.74 0.33 
Thorium-230 7.13 1.93 0.40 
Thorium-232 2.12 0.85 0.18 
Uranium-235 0.44 0.32 0.55 
Uranium-238 10.01 4.51 5.26 • 
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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 

PLANT 7S 

SLD07389 SLD07389 10/15/01 0 0.5 0.0 Actinium-227 0.09 0.09 0.15 0.01 
Americium-241 0.03 0.12 0.20 

Cesium-137 0.00 0.02 0.02 

Potassium-40 2.16 0.46 0.16 

Protactinium-231 -0.27 0.39 0.65 

Radium-226 0.75 0.07 0.04 

Radium-228 0.09 0.06 0.10 

Thorium-228 0.32 0.27 0.30 

Thorium-230 0.88 0.45 0.25 

Thorium-232 -0.01 0.02 0.25 

Uranium-235 0.02 0.09 0.16 

Uranium-238 1.99 1.11 1.61 

5LD27930 10/15/01 1.5 2.0 Actinium-227 0.28 0.12 0.19 0.90 

Americium-241 0.11 0.19 0.30 

Cesium-137 0.29 0.06 0.04 

Potassium-40 4.94 0.72 0.30 

Protactinium-231 -0.33 0.70 1.01 

Radium-226 2.84 0.17 0.05 

Radium-228 0.58 0.09 U.UY 

Thorium-228 0.50 0.33 0.28 

Thorium-230 13.74 2.79 0.13 

Thorium-232 0.47 0.31 0.13 

Uranium-235 0.32 0.18 0.23 

Uranium-238 7.29 2.15 2.21 

SLD27931 10/15/01 2.9 3.4 Actinium-227 0.12 0.09 0.18 0.02 
Americium-241 -0.12 0.17 0.28 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.68 1.77 0.23 

Protactinium-231 0.55 0.52 0.81 

Radium-226 1.18 0.08 0.05 

Radium-228 0.90 0.09 0.07 

Thorium-228 0.93 0.46 0.32 

Thorium-230 2.14 0.73 0.24 

Thorium-232 1.05 0.48 0.13 

Uranium-235 0.23 0.14 0.17 

Uranium-238 1.54 1.26 2.17 

5LD07391 SLD07391 10/30/01 0 0.5 0.0 Actinium-227 -0.01 0.10 0.15 0.00 

Americium-241 0.00 0.08 0.15 

Cesium-137 0.01 0.01 0.02 

Potassium-40 2.06 0.40 0.26 

Protactinium-231 -0.23 0.41 0.62 

Radium-226 0.83 0.05 0.04 

Radium-228 0.00 0.04 0.09 

Thorium-228 0.19 0.26 0.44 

Thorium-230 1.48 0.66 0.36 

Thorium-232 0.23 0.25 0.30 

Uranium-235 0.07 0.09 0.16 

Uranium-238 0.72 0.70 1.32 
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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 

PLANT 7S 

SLD07391 SL027932 10/30/01 1.5 2.0 Actinium-227 0.02 0.13 0.19 0.00 
Americium-241 0.03 0.11 0.20 

Cesium-137 0.00 0.02 0.03 

Potassium-40 9.10 0.94 0.30 

Protactinium-231 -0.38 0.51 0.86 

Radium-226 1.00 0.06 0.05 

Radium-228 0.49 0.08 0.08 

Thorium-228 0.50 0.32 0.26 

Thorium-230 1.20 0.50 0.29 

Thorium-232 0.60 0.33 0.12 

Uranium-235 0.17 0.16 0.21 

Uranium-238 1.39 0.93 1.72 

SLD27933 10/30/01 2.9 3.4 Actinium-227 0.00 0.15 0.23 0.05 
Americium-241 -0.03 0.13 0.23 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.19 1.00 0.34 

Protactinium-231 0.20 0.67 1.06 

Radium-226 1.58 0.08 0.06 

Radlum-228 0.69 0.09 0.10 

Thorium-228 1.76 0.79 0.46 

Thorium-230 2.64 0.98 0.18 

Thorium-232 1.15 0.60 0.18 

Uranium-235 0.34 0.20 0.24 

Uranium-238 1.10 1.12 2.03 

5LD07393 SLD07393 10/01/01 0 0.5 0.0 Actinium-227 0.08 0.05 0.15 0.00 
Americium-241 0.02 0.10 0.17 

Cesium-137 -0.02 0.02 0.02 

Potassium-40 2.20 	_ 0.45 0.28 

Protactinium-231 0.00 0.44 0.77 

Radium-226 1.02 0.06 0.05 

Radium-228 0.13 0.04 0.08 

Thorium-228 0.41 0.30 0.29 

Thorium-230 1.68 0.63 0.13 

Thorium-232 0.13 0.17 0.24 

Uranium-235 0.13 0.11 0.18 

Uranium-238 0.58 0.80 1.45 

SLD27934 10/01/01 0.8 1.3 Actinium-227 0.00 0.16 0.19 0.68 
Americium-241 0.03 0.13 0.20 

Cesium-137 0.18 0.03 0.03 

Potassium-40 1.60 0.40 0.28 

Protactinium-231 -0.15 0.49 0.83 

Radium-226 2.41 0.11 0.05 

Radium-228 0.25 0.06 0.07 

Thorium-228 1.04 0.49 0.25 

Thorium-230 11.47 2.44 0.13 

Thorium-232 1.04 0.48 0.13 

Uranium-235 0.23 0.15 0.22 

Uranium-238 	- 3.90 	- 1.29 1.55 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft ' bgs)2  

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7S 

SLD07393 SLD27935 10/01/01 3.5 4.0 Actinium-227 0.03 0.25 0.39 0.16 
Americium-241 0.05 0.25 0.40 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 12.45 1.44 0.51 

Protactinium-231 0.60 1.07 1.72 

Radium-226 2.47 0.15 0.09 

Radium-228 1.18 0.16 0.16 

Thorium-228 1.50 0.65 0.44 

Thorium-230 2.63 0.90 0.33 

Thorium-232 1.27 0.58 0.15 

Uranium-235 0.15 0.23 0.40 

Uranium-238 6.50 2.92 3.05 

SLD28004 10/01/01 5.5 6.0 Actinium-227 0.06 0.18 0.28 0.21 

Americium-241 -0.11 0.18 0.28 

Cesium-137 -0.05 0.03 0.04 

Potassium-40 10.84 1.12 0.40 

Protactinium-231 0.33 0.83 1.29 

Radium-226 2.51 0.13 0.07 

NaChurti-228 U.95 U.11 u.i i 

Thorium-228 1.15 0.50 0.23 

Thorium-230 3.97 1.08 0.13 

Thorium-232 1.52 0.59 0.12 

Uranium-235 0.18 0.17 0.29 

Uranium-238 3.58 1.86 2.25 

SLD07395 SLD07395 05/29/03 0 0.5 Actinium-227 0.00 0.04 0.06 0.00 
Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.21 0.17 0.10 

Protactinium-231 -0.21 0.15 0.25 

Radium-226 0.85 0.04 0.02 

Radium-228 0.05 0.02 0.02 

Thorium-228 0.16 0.23 0.35 

Thorium-230 1.11 0.55 0.30 

Thorium-232 0.16 0.21 0.30 

Uranium-235 0.05 0.07 0.12 

Uranium-238 0.62 0.19 0.17 

SLD27936 05/29/03 1.5 2.0 Actinium-227 0.04 0.07 0.11 0.03 
Americium-241 0.02 0.02 0.04 

Cesium-137 0.16 0.02 0.02 

Potassium-40 2.43 0.31 0.20 

Protactinium-231 0.08 0.32 0.57 

Radium-226 2.05 0.08 0.05 

Radium-228 0.13 0.04 0.05 

Thorium-228 0.07 0.22 0.50 

Thorium-230 2.21 0.88 0.41 

Thorium-232 0.24 0.28 0.41 

Uranium-235 0.11 0.15 0.26 

Uranium-238 2.23 0.43 0.37 
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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 

PLANT 7S 

SLD07395 SLD27937 05/29/03 3 3.5 Actinium-227 0.50 0.21 0.27 1.19 
Americium-241 0.04 0.07 0.10 

Cesium-137 0.35 0.04 0.04 

Potassium-40 10.71 0.95 0.40 

Protactinium-231 0.79 0.72 1.16 

Radium-226 6.87 0.24 0.10 

Radium-228 1.06 0.10 0.11 

Thorium-228 1.85 0.76 0.30 

Thorium-230 11.30 2.54 0.16 

Thorium-232 1.48 0.65 0.16 

Uranium-235 1.60 0.38 0.55 

Uranium-238 28.55 2.45 0.93 

5LD79669 05/29/03 4 4.5 Actinium-227 -0.10 0.12 0.17 0.01 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.07 0.02 0.03 

Potassium-40 6.22 0.68 0.03 

Protactinium-231 0.42 0.57 0.84 

Radium-226 1.92 0.10 0.08 

Radium-228 0.44 0.06 0.07 

Thorium-228 0.48 0.35 0.14 

Thorium-230 1.53 0.61 0.14 

Thorium-232 0.55 0.35 0.26 

Uranium-235 -0.03 0.23 0.39 

Uranium-238 2.07 0.65 0.54 

SLD07397 SLD07397 10/29/01 0 0.5 0.0 Actinium-227 0.00 0.09 0.13 0.00 
Americium-241 0.03 0.05 0.08 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 4.36 0.54 0.18 

Protactinium-231 -0.05 0.35 0.55 

Radium-226 0.73 0.04 0.03 

Radium-228 0.14 0.04 0.05 

Thorium-228 0.61 0.42 0.31 

Thorium-230 1.16 0.57 0.17 

Thorium-232 0.00 0.00 0.17 

Uranium-235 0.07 0.08 0.13 

Uranium-238 0.84 0.43 0.72 

SLD27938 10/29/01 1.5 2.0 Actinium-227 0.00 0.10 0.15 0.00 
Americium-241 0.03 0.06 0.10 

Cesium-137 0.00 0.02 0.02 

Potassium-40 2.06 0.36 0.26 

Protactinium-231 -0.03 0.44 0.68 

Radium-226 1.01 0.06 0.04 

Radium-228 0.17 0.05 0.07 

Thorium-228 0.64 0.42 0.36 

Thorium-230 1.90 0.75 0.16 

Thorium-232 0.16 0.21 0.30 

Uranium-235 0.11 0.09 0.16 

Uranium-238 1.07 	- 0.75 0.85 • 
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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 

PLANT 7S 

SLD07397 5LD27939 10/29/01 3.5 4.0 Actinium-227 0.38 0.26 0.41 0.23 
Americium-241 0.14 0.18 0.29 

Cesium-137 -0.03 0.04 0.06 

Potassium-40 9.43 1.23 0.65 

Protactinium-231 0.18 1.15 1.83 

Radium-226 3.37 0.16 0.11 

Radium-228 1.16 0.15 0.16 

Thorium-228 1.67 0.77 0.41 

Thorium-230 3.71 1.24 0.19 

Thorium-232 0.79 0.50 0.41 

Uranium-235 0.64 0.33 0.40 

Uranium-238 6.19 2.17 2.37 

SLD27940 10/29101 5.5 6.0 Actinium-227 0.20 0.17 0.35 0.14 

Americium-241 0.12 0.15 0.25 

Cesium-137 0.01 0.04 0.06 

Potassium-40 11.03 1.34 0.59 

Protactinium-231 0.06 1.06 1.65 

Radium-226 2.44 0.13 0.10 

Radium -228 1.19 0.14 0.15 

Thorium-228 1.81 0.75 0.16 

Thorium-230 3.24 1.07 0.30 

Thorium-232 1.02 0.53 0.16 

Uranium-235 0.38 0.27 0.33 

Uranium-238 3.23 1.44 1.98 

5LD07399 SLD07399 10/29/01 0 0.5 0.0 Actinium-227 0.07 0.10 0.16 0.00 
Americium-241 -0.01 0.06 0.09 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 2.16 0.40 0.32 

Protactinium-231 -0.14 0.45 0.69 

Radium-226 0.98 0.06 0.04 

Radium-228 0.13 0.07 0.07 

Thorium-228 0.56 0.39 0.34 

Thorium-230 0.91 0.49 0.15 

Thorium-232 0.04 0.12 0.29 

Uranium-235 0.15 0.09 0.17 

Uranium-238 1.43 0.87 0.83 

5LD27941 10129/01 1.5 2.0 Actinium-227 0.56 0.48 0.71 2.69 
Americium-241 0.41 0.33 0.52 

Cesium-137 0.70 0.10 0.10 

Potassium-40 6.87 1.67 1.26 

Protactinium-231 0.77 2.20 3.35 

Radium-226 28.48 0.85 0.20 

Radium-228 2.18 0.22 0.28 

Thorium-228 4.98 1.38 0.37 

Thorium-230 37.47 7.18 0.28 

Thorium-232 2.74 0.92 0.33 

Uranium-235 0.63 0.48 0.70 

Uranium-238 - 	12.05 3.45 4.25 
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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 5  
Ratios 
Value 

PLANT 7S 

SLD07399 SLD27942  10/29/01 3.5 4.0 Actinium-227 0.12 0.21 0.31 0.09 
Americium-241 0.06 0.14 0.23 

Cesium-137 -0.01 0.03 0.05 

Potassium-40 14.97 1.52 0.52 

Protactinium-231 0.71 0.76 1.40 

Radium-226 1.52 0.10 0.09 

Radium-228 1.09 0.13 0.13 

Thorium-228 1.46 0.62 0.27 

Thorium-230 2.00 0.74 0.14 

Thorium-232 0.62 0.38 0.27 

Uranium-235 0.56 0.30 0.33 

Uranium-238 5.28 1.73 1.86 

SLD07401 SLD07401 11/05/01 0 0.5 0.0 Actinium-227 0.00 0.06 0.09 0.16 
Americium-241 -0.02 0.02 0.03 

Cesium-137 0.00 	_ 0.01 0.01 

Potassium-40 2.35 0.28 0.14 

Protactinium-231 -0.13 0.24 0.40 

Radium-226 0.79 0.04 0.02 

Radium-228 0.12 0.04 0.06 

Thorium-228 0.00 0.10 0.31 

Thorium-230 2.74 0.81 0.23 

Thorium-232 0.25 0.21 0.11 

Uranium-235 0.12 0.08 0.09 

Uranium-238 0.69 0.26 0.27 

SLD27943 11/05/01 1.4 1.9 Actinium-227 -0.04 0.07 0.10 0.00 
Americium-241 0.02 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.81 0.35 0.17 

Protactinium-231 -0.03 0.31 0.47 

Radium-226 1.02 0.05 0.03 

Radium-228 0.13 0.03 0.04 

Thorium-228 0.08 0.19 0.39 

Thorium-230 1.68 0.64 0.26 

Thorium-232 0.10 0.14 0.13 

Uranium-235 0.11 0.07 0.10 

Uranium-238 1.31 0.33 0.32 

SLD27944 11/05/01 3.3 3.8 Actinium-227 0.24 0.33 0.54 0.49 
Americium-241 0.10 0.14 0.22 

Cesium-137 0.13 0.07 0.08 

Potassium-40 11.39 1.66 0.85 

Protactinium-231 0.28 1.51 2.35 

Radium-226 3.55 0.19 0.15 

Radium-228 1.16 0.18 0.22 

Thorium-228 1.47 0.55 0.31 

Thorium-230 4.41 1.07 0.10 

Thorium-232 1.34 0.50 0.21 

Uranium-235 1.06 0.41 0.47 

Uranium-238 16.73 2.59 1.86 • 
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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 
Ratios 
Value 

PLANT 7S 

5LD07401 SLD27990 11/05/01 5.5 6.0 Actinium-227 0.31 0.25 0.42 0.02 
Americium-241 0.00 0.10 0.14 

Cesium-137 0.00 0.04 0.07 

Potassium-40 16.93 1.71 0.66 

Protactinium-231 -0.67 1.08 1.81 

Radium-226 1.78 0.13 0.12 

Radium-228 0.93 0.16 0.19 

Thorium-228 1.55 0.56 0.21 

Thorium-230 2.16 0.68 0.26 

Thorium-232 0.95 0.42 0.11 

Uranium-235 0.14 0.22 0.35 

Uranium-238 1.70 1.51 1.30 

SLD07403 SLD07403 03/12/03 0 0.5 Actinium-227 0.02 0.06 0.09 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.47 0.32 0.15 

Protactinium-231 -0.10 0.24 0.40 

Radium-226 0.92 0.05 0.04 

Radium-228 0.09 U.U3 U.U3 

Thorium-228 0.33 0.26 0.24 

Thorium-230 0.88 0.43 0.24 

Thorium-232 0.14 0.16 0.13 

Uranium-235 0.06 0.11 0.19 

Uranium-238 1.11 0.34 0.26 

SLD27945 03/12/03 1.5 2.0 Actinium-227 0.14 0.12 0.17 0.22 

Americium-241 0.05 0.03 0.05 

Cesium-137 0.18 0.03 0.02 

Potassium-40 2.86 0.46 0.24 

Protactinium-231 0.14 0.43 0.67 

Radium-226 2.14 0.10 0.06 

Radium-228 0.27 0.05 0.06 

Thorium-228 0.85 0.46 0.15 

Thorium-230 4.78 1.28 0.15 

Thorium-232 1.04 0.51 0.15 

Uranium-235 0.43 0.35 0.35 

Uranium-238 2.78 0.63 0.50 

SLD27946 03/12/03 3.5 4.0 Actinium-227 0.47 0.55 0.63 0.17 

Americium-241 -0.09 0.13 0.19 

Cesium-137 -0.05 0.08 0.11 

Potassium-40 17.37 2.57 1.13 

Protactinium-231 -2.62 1.81 2.42 

Radium-226 3.84 0.28 0.26 

Radium-228 1.46 0.22 0.25 

Thorium-228 1.60 0.63 0.40 

Thorium-230 3.24 0.93 0.29 

Thorium-232 1.39 0.56 0.13 

Uranium-235 1.24 0.94 1.22 

Uranium-238 3.75 2.06 1.72 
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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 

PLANT 7S 

SLD07403 SLD27947  03/12/03 5.2 5.8 Actinium-227 0.56 0.42 0.69 0.48 
Americium-241 0.03 0.14 0.22 

Cesium-137 -0.07 0.07 0.11 

Potassium-40 10.45 2.09 1.03 

Protactinium-231 0.24 1.95 2.99 

Radium-226 7.43 0.40 0.28 

Radium-228 1.07 0.26 0.30 

Thorium-228 1.39 0.62 0.34 

Thorium-230 5.27 1.39 0.29 

Thorium-232 1.78 0.70 0.16 

Uranium-235 0.46 0.80 1.36 

Uranium-238 7.83 2.55 2.11 

SLD07405 5LD07405  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 

Radlum-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 

5LD27948 04115/03 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 

Thorium-232 1.34 0.56 0.13 

Uranium-235 3.50 1.00 1.51 

Uranium-238 65.61 6.48 2.82 

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 

• 

• 

• 
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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 

PLANT 7S 

5LD07405 5LD27950 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 

SLD07407 SLD07407 10/25/01 0 0.5 0.0 Actinium-227 0.06 0.06 0.10 0.00 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 2.24 0.28 0.14 

Protactinium-231 -0.16 0.25 0.43 

Radium-226 0.90 0.04 0.02 

Radium-228 0.12 0.03 0.04 

Thorium-228 0.28 0.29 0.36 

Thorium-230 1.34 0.64 0.53 

Thorium-232 0.12 0.32 0.72 

Uranium-235 0.00 0.08 0.10 

Uranium-238 1.45 0.35 0.28 

SLD27951 10/25/01 1.5 2.0 Actinium-227 0.21 0.29 0.47 0.12 
Americium-241 0.02 0.11 0.16 

Cesium-137 0.00 0.04 0.07 

Potassium-40 10.97 1.37 0.61 

Protactinium-231 0.09 1.37 2.09 

Radium-226 2.91 0.15 0.12 

Radium-228 1.30 0.17 0.19 

Thorium-228 1.49 0.67 0.40 

Thorium-230 2.66 0.93 0.30 

Thorium-232 1.16 0.57 0.36 

Uranium-235 0.58 0.32 0.37 

Uranium-238 3.66 1.36 1.44 

SLD27952 10/25/01 3.5 4.0 Actinium-227 0.19 0.10 0.16 0.04 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.01 0.02 0.03 

Potassium-40 14.49 1.09 0.28 

Protactinium-231 0.05 0.43 0.66 

Radium-226 1.16 0.06 0.04 

Radium-228 0.68 0.06 0.07 

Thorium-228 1.02 0.50 0.30 

Thorium-230 2.48 0.82 0.14 

Thorium-232 0.74 0.41 0.25 

Uranium-235 0.10 0.10 0.14 

Uranium-238 1.16 0.58 0.46 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 	1  
(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 ofs 
Ratios 
Value 

PLANT 7S 

SLD07407 SLD27953 10/25/01 5.5 6.0 Actinium-227 0.15 0.10 0.16 0.00 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 15.39 1.15 0.22 

Protactinium-231 0.15 0.47 0.73 

Radium-226 1.24 0.06 0.04 

Radium-228 0.86 0.07 0.07 

Thorium-228 1.27 0.55 0.32 

Thorium-230 1.31 0.54 0.13 

Thorium-232 1.08 0.48 0.13 

Uranium-235 0.05 0.09 0.15 

Uranium-238 1.09 0.54 0.49 

SLD07409 5L007409  10/15/01 0 0.5 0.0 Actinium-227 0.11 0.06 0.12 0.00 
Americium-241 0.09 0.10 0.17 

Cesium-137 0.01 0.01 0.02 

Potassium-40 1.54 0.35 0.23 

Protactinium-231 -0.45 0.32 0.50 

Radium-226 0.77 0.06 0.04 

Radium-228 0.07 0.04 0.06 

Thorium-228 0.30 0.29 0.32 

Thorium-230 1.51 0.68 0.17 

Thorium-232 0.06 0.13 0.17 

Uranium-235 0.01 0.08 0.13 

Uranium-238 1.36 1.07 1.29 

SL027954 10/15/01 1.5 2.0 Actinium-227 0.32 0.16 0.26 0.12 
Americium-241 -0.03 0.20 0.34 

Cesium-137 0.01 0.02 0.04 

Potassium-40 13.44 1.65 0.34 

Protactinium-231 0.28 0.76 1.16 

Radium-226 2.92 0.18 0.07 

Radium-228 0.96 0.12 0.09 

Thorium-228 1.14 0.52 0.25 

Thorium-230 3.41 1.01 0.30 

Thorium-232 1.18 0.53 0.25 

Uranium-235 0.33 0.21 0.27 

Uranium-238 2.13 1.64 2.89 

5L027955 10/15/01 3.5 4.0 Actinium-227 0.13 0.09 0.15 0.00 
Americium-241 -0.06 0.12 • 0.19 

Cesium-137 0.01 0.01 0.02 

Potassium-40 6.33 0.82 0.18 

Protactinium-231 -0.12 0.35 0.59 

Radium-226 1.03 0.07 0.04 

Radium-228 0.45 0.06 0.06 

Thorium-228 0.91 0.47 0.27 

Thorium-230 1.28 0.57 0.27 

Thorium-232 0.62 0.39 0.32 

Uranium-235 0.02 0.09 0.15 

Uranium-238 	- 1.35 1.33 1.55 

• 

• 
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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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7S 

5LD07411 5LD07411 10/25/01 0 0.5 0.0 Actinium-227 0.08 0.06 0.11 0.03 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.50 0.31 0.16 

Protactinium-231 -0.16 0.28 0.47 

Radium-226 1.28 0.05 0.03 

Radium-228 0.18 0.03 0.04 

Thorium-228 0.20 0.29 0.47 

Thorium-230 2.04 0.90 0.21 

Thorium-232 0.39 0.36 0.21 

Uranium-235 0.17 0.08 0.10 

Uranium-238 1.81 0.38 0.32 

SLD27956 10/25/01 1.5 2.0 Actinium-227 0.17 0.10 0.16 0.00 

Americium-241 0.01 0.03 0.05 

Cesium-137 -0.01 0.02 0.02 

Potassium-40 17.84 1.27 0.23 

Protactinium-231 0.20 0.41 0.64 

Radium-226 1.12 0.05 0.04 

Radlum-228 0.74 0.07 0.06 

Thorium-228 1.22 0.56 0.26 

Thorium-230 1.71 0.66 0.14 

Thorium-232 0.62 0.37 0.14 

Uranium-235 0.12 0.11 0.15 

I Irani' irrt,TIR 1 n5 n as n dA 

SLD27957 10/25/01 3.5 4.0 Actinium-227 0.62 0.27 0.48 0.03 
Americium-241 0.01 0.09 0.14 

Cesium-137 0.00 0.04 0.07 

Potassium-40 13.92 1.61 0.70 

Protactinium-231 0.42 1.15 1.83 

Radium-226 1.72 0.12 0.11 

Radium-228 0.83 0.14 0.19 

Thorium-228 1.06 0.47 0.31 

Thorium-230 1.87 0.64 0.12 

Thorium-232 0.98 0.44 0.12 

Uranium-235 -0.02 0.20 0.34 

Uranium-238 2.93 2.08 1.24 

SLD27958 10/25/01 5.5 6.0 Actinium-227 0.34 0.27 0.46 0.04 

Americium-241 0.10 0.10 0.16 

Cesium-137 0.00 0.04 0.07 

Potassium-40 14.38 1.68 0.68 

Protactinium-231 -0.36 1.07 1.84 

Radium-226 1.61 0.12 0.11 

Radium-228 0.93 0.14 0.18 

Thorium-228 1.22 0.55 0.33 

Thorium-230 2.34 0.78 0.13 

Thorium-232 1.27 0.54 0.13 

Uranium-235 0.06 0.21 0.36 

Uranium-238 1.47 1.28 1.36 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(febgs)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 

PLANT 7S 
SLD07413 SLD07413 10/25/01 0 0.5 0.0 Actinium-227 0.13 0.07 0.12 0.27 

Americium-241 0.04 0.02 0.03 
Cesium-137 0.01 0.01 0.02 
Potassium-40 2.45 0.33 0.20 
Protactinium-231 -0.07 0.29 0.50 
Radium-226 1.09 0.05 0.03 
Radium-228 0.17 0.04 0.04 
Thorium-228 1.50 0.75 0.45 
Thorium-230 3.29 1.19 0.50 
Thorium-232 0.82 0.52 0.20 
Uranium-235 0.11 0.09 0.12 
Uranium-238 1.14 0.25 0.31 

5LD27959 10/25/01 1.5 2.0 Actinium-227 0.43 0.30 0.49 0.27 
Americium-241 0.06 0.10 0.15 
Cesium-137 -0.01 0.05 0.07 
Potassium-40 11.28 1.47 0.74 
Protactinium-231 1.41 1.38 2.22 
Radium-226 4.51 0.20 0.12 
Radium-228 1.23 0.19 0.20 
Thorium-228 1.61 0.66 0.38 
Thorium-230 4.75 1.29 0.31 
Thorium-232 1.49 0.61 0.26 
Uranium-235 0.74 0.41 0.44 
Uranium-238 4.29 1.35 1.39 

SLD27960 10/25/01 3.5 4.0 Actinium-227 0.40 0.31 0.51 0.19 
Americium-241 0.08 0.11 0.17 
Cesium-137 -0.03 0.05 0.07 
Potassium-40 10.49 1.43 0.76 
Protactinium-231 1.09 1.43 2.27 
Radium-226 4.38 0.20 0.13 

Radium-228 1.14 0.18 0.22 
Thorium-228 1.31 0.58 0.31 
Thorium-230 3.88 1.12 0.46 
Thorium-232 1.02 0.54 0.63 
Uranium-235 0.13 0.25 0.43 
Uranium-238 4.01 1.74 1.55 

SLD07415 5LD07415 03/11/03 0 0.5 Actinium-227 0.05 0.07 0.11 0.00 
Americium-241 0.01 0.02 0.04 
Cesium-137 0.01 0.01 0.02 
Potassium-40 3.19 0.38 0.17 
Protactinium-231 -0.12 0.31 0.54 
Radium-226 1.05 0.06 0.04 
Radium-228 0.14 0.04 0.04 
Thorium-228 0.11 0.16 0.27 
Thorium-230 1.26 0.52 0.23 
Thorium-232 0.18 0.18 0.12 
Uranium-235 0.07 0.15 0.25 
Uranium-238 1.45 0.39 0.36 • 
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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 5  
Ratios 
Value 

PLANT 7S 

SLD07415 SLD27961 03/11/03 1.5 2.0 Actinium-227 0.02 0.09 0.13 0.00 
Americium-241 0.00 0.03 0.05 

Cesium-137 0.01 0.01 0.02 

Potassium-40 2.80 0.41 0.22 

Protactinium-231 -0.18 0.39 0.59 

Radium-226 1.36 0.08 0.06 

Radium-228 0.12 0.04 0.06 

Thorium-228 0.30 0.33 0.40 

Thorium-230 1.91 0.86 0.22 

Thorium-232 0.55 0.43 0.21 

Uranium-235 0.23 0.15 0.28 

Uranium-238 1.17 0.40 0.44 

SLD27962 03/11/03 3.4 3.9 Actinium-227 -0.12 0.34 0.49 0.25 

Americium-241 0.03 0.11 0.18 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 12.35 1.67 0.84 

Protactinium-231 -1.08 1.37 2.31 

Radium-226 5.45 0.29 0.22 

Radlum-228 0.92 0.18 0.23 

Thorium-228 1.98 0.92 0.52 

Thorium-230 4.35 1.48 0.24 

Thorium-232 1.13 0.66 0.24 

Uranium-235 0.09 0.59 1.02 

Uranium-238 4.75 1.31 1.52 

SLD27633 03/11/03 5.5 6.0 Actinium-227 0.12 0.13 0.20 0.00 
Americium-241 -0.03 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.64 1.31 0.28 

Protactinium-231 -0.43 0.61 0.89 

Radium-226 1.51 0.09 0.08 

Radium-228 0.99 0.09 0.08 

Thorium-228 1.21 0.51 0.23 

Thorium-230 1.46 0.57 0.31 

Thorium-232 0.70 0.37 0.13 

Uranium-235 0.11 0.24 0.42 

Uranium-238 1.40 0.65 0.61 

SLD07417 SLD07417 03/24/03 0.2 0.7 0.2 Actinium-227 0.02 0.07 0.11 0.00 
Americium-241 0.03 0.02 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.75 0.41 0.19 

Protactinium-231 -0.21 0.32 0.46 

Radium-226 0.99 0.06 0.05 

Radium-228 0.05 0.03 0.06 

Thorium-228 0.25 0.24 0.26 

Thorium-230 0.72 0.40 0.14 

Thorium-232 0.05 0.10 0.14 

Uranium-235 0.21 0.22 0.23 

Uranium-238 0.72 0.28 0.33 



Table 3 - 2 

Pre-Design Investigation Radiological Data Results 

Page 141 of 148 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(febgs)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 

PLANT 7S 

SLD07417 SLD27963 03/24/03 1.5 2.0 Actinium-227 1.20 0.13 0.18 5.98 
Americium-241 0 04 0.05 0.08 

Cesium-137 0.06 0.02 0.03 

Potassium-40 4.50 0.59 0.34 

Protactinium-231 1.16 0.52 0.85 

Radium-226 4.35 0.16 0.08 

Radium-228 0.48 0.07 0.07 

Thorium-228 0.51 0.45 0.43 

Thorium-230 91.11 19.15 0.43 

Thorium-232 0.77 0.54 0.23 

Uranium-235 0.36 0.32 0.46 

Uranium-238 3.34 0.69 0.79 

5LD27964 03/24/03 3.5 4.0 Actinium-227 0.28 0.13 0.21 0.06 
Americium-241 0.04 0.04 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.01 1.26 0.32 

Protactinium-231 0.35 0.54 0.85 

Radium-226 1.71 0.10 0.08 

Radium-228 0.88 0.08 0.08 

Thorium-228 1.56 0.74 0.19 

Thorium-230 2.08 0.87 0.19 

Thorium-232 1.58 0.73 0.19 

Uranium-235 0.14 0.24 0.41 

Uranium-238 2.45 0.69 0.60 

SLD07419 SLD07419 03/17/03 0 0.5 Actinium-227 0.04 0.09 0.14 0.00 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.40 0.39 0.24 

Protactinlum-231 -0.31 0.34 0.57 

Radium-226 0.86 0.06 0.05 

Radium-228 0.16 0.04 0.06 

Thorium-228 0.30 0.24 0.27 

Thorium-230 0.65 0.34 0.11 

Thorium-232 0.07 0.12 0.20 

Uranium-235 0.05 0.17 0.30 

Uranium-238 0.88 0.43 0.37 

SLD27965 03/17/03 1.3 1.8 Actinium-227 0.35 0.28 0.46 0.16 
Americium-241 0.04 0.10 0.16 

Cesium-137 -0.01 0.05 0.08 

Potassium-40 9.48 1.35 0.77 

Protactinium-231 -0.27 1.33 2.04 

Radium-226 3.88 0.24 0.20 

Radium-228 0.94 0.17 0.20 

Thorium-228 1.47 0.75 0.22 

Thorium-230 2.52 1.02 0.22 

Thorium-232 0.65 0.47 0.22 

Uranium-235 0.14 0.50 0.88 

Uranium-238 - 	5.64 	- 1.26 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' 

(pCi/g) 4  

Error Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

PLANT 7S 

5LD07419 5L027966 03/17/03 2.9 3.4 Actinium-227 0.06 0.29 0.44 0.03 
Americium-241 -0.04 0.10 0.14 

Cesium-137 -0.02 0.04 0.07 

Potassium-40 7.58 1.41 0.82 

Protactinium-231 -0.52 1.50 2.28 

Radium-226 2.95 0.22 0.23 

Radium-228 0.86 0.17 0.20 

Thorium-228 1.28 0.68 0.22 

Thorium-230 1.97 0.88 0.40 

Thorium-232 0.87 0.55 0.22 

Uranium-235 0.37 0.56 0.93 

Uranium-238 2.54 1.13 1.36 

SLD07421 SLD07421 10/31/01 0 0.5 0.0 Actinium-227 0.11 0.07 0.12 0.61 
Americium-241 0.02 0.02 0.03 

Cesium-137 0.01 0.02 0.02 

Potassium-40 3.68 0.39 0.18 

Protactinium-231 0.29 0.34 0.54 

Radium-226 0.96 0.05 0.03 

Radlum-228 0.'17 U.U3 U.Ub 

Thorium-228 0.21 0.21 0.29 

Thorium-230 5.00 1.18 0.11 

Thorium-232 0.20 0.18 0.11 

Uranium-235 0.00 0.06 0.11 

Uranium-238 1.04 0.26 0.34 

SLD27967 10/31/01 1.5 2.0 Actinium-227 0.60 0.35 0.60 0.30 
Americium-241 0.06 0.13 0.20 

Cesium-137 0.03 0.06 0.10 

Potassium-40 11.57 1.98 0.92 

Protactinium-231 -0.88 1.58 2.66 

Radium-226 4.19 0.21 0.17 

Radium-228 1.08 0.22 0.25 

Thorium-228 1.51 0.61 0.34 

Thorium-230 4.67 1.21 0.13 

Thorium-232 1.57 0.60 0.25 

Uranium-235 0.43 0.30 0.55 

Uranium-238 5.70 1.96 1.72 

5LD27968 10/31/01 3.2 4.0 Actinium-227 0.58 0.30 0.51 0.09 
Americium-241 0.11 0.10 0.16 

Cesium-137 0.06 0.05 0.08 

Potassium-40 8.10 1.54 0.76 

Protactinium-231 0.21 1.35 2.09 

Radium-226 3.02 0.17 0.13 

Radium-228 1.03 0.18 0.22 

Thorium-228 1.01 0.49 0.40 

Thorium-230 2.74 0.84 0.30 

Thorium-232 0.73 0.38 0.12 

Uranium-235 0.29 0.25 0.44 

Uranium-238 - 	3.17 1.51 1.55 
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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 

PLANT 7S 

5LD07421 SLD27969  10/31/01 5.5 6.0 Actinium-227 0.53 0.25 0.44 0.02 
Americium-241 0.00 0.09 0.14 

Cesium-137 0.02 0.04 0.07 

Potassium-40 19.14 2.00 0.62 

Protactinium-231 -0.45 1.10 1.88 

Radium-226 1.24 0.11 0.11 

Radium-228 0.99 0.18 0.18 

Thorium-228 1.08 0.45 0.21 

Thorium-230 1.85 0.61 0.21 

Thorium-232 0.97 0.41 0.10 

Uranium-235 -0.01 0.20 0.35 

Uranium-238 2.40 1.66 1.24 

SLD07423 SLD07423 10/22/01 0 0.5 0.0 Actinium-227 -0.03 0.19 0.27 0.71 
Americium-241 0.07 0.12 0.18 

Cesium-137 0.00 0.03 0.04 

Potassium-40 2.78 0.62 0.45 

Protactinium-231 -0.16 0.79 1.36 

Radium-226 6.17 0.21 0.07 

Radium-228 0.22 0.08 0.11 

Thorium-228 0.23 0.24 0.15 

Thorium-230 1.40 0.62 0.29 

Thorium-232 0.28 0.26 0.15 

Uranium-235 0.15 0.18 0.30 

Uranium-238 2.99 2.27 1.59 

SLD27970 10/22/01 1.5 2.0 Actinium-227 0.42 0.22 0.39 0.02 
Americium-241 0.15 0.16 0.26 

Cesium-137 -0.02 0.04 0.06 

Potassium-40 12.21 1.44 0.65 

Protactinium-231 0.12 1.06 1.66 

Radium-226 2.61 0.14 0.12 

Radium-228 1.15 0.15 0.18 

Thorium-228 1.44 0.69 0.40 

Thorium-230 1.79 0.77 0.45 

Thorium-232 1.11 0.58 0.18 

Uranium-235 0.26 0.20 0.36 

Uranium-238 1.62 1.67 2.13 

SLD27971 10122/01 3.5 4.0 Actinium-227 0.07 0.30 0.44 0.34 
Americium-241 0.24 0.19 0.32 

Cesium-137 -0.10 0.04 0.07 

Potassium-40 14.32 1.68 0.77 

Protactinium-231 -0.77 1.31 1.94 

Radium-226 5.01 0.22 0.13 

Radium-228 1.39 0.18 0.19 

Thorium-228 1.70 0.70 0.38 

Thorium-230 5.24 1.41 0.15 

Thorium-232 1.87 0.72 0.15 

Uranium-235 0.32 0.34 0.44 

Uranium-238 4.60 2.10 2.59 

• 

• 
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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 

PLANT 7S 

5LD07423 SLD28007 10/22/01 4.8 5.3 Actinium-227 0.14 0.24 0.37 0.20 
Americium-241 0.09 0.13 0.22 

Cesium-137 -0.04 0.04 0.06 

Potassium-40 20.95 1.99 0.57 

Protactinium-231 0.12 1.08 1.69 

Radium-226 1.72 0.11 0.11 

Radium-228 1.34 0.16 0.15 

Thorium-228 1.23 0.69 0.57 

Thorium-230 3.97 1.36 0.46 

Thorium-232 1.64 0.78 0.39 

Uranium-235 0.14 0.20 0.35 

Uranium-238 2.84 1.82 1.89 

SLD07425 SLD07425 10/23/01 0 0.5 0.0 Actinium-227 0.07 0.16 0.25 0.00 
Americium-241 0.02 0.05 0.09 

Cesium-137 0.02 0.03 0.05 

Potassium-40 2.82 0.64 0.43 

Protactinium-231 -0.26 0.75 1.28 

Radium-226 1.37 0.09 0.08 

Riddium-228 0.00 0.10 0..16 

Thorium-228 0.22 0.28 0.50 

Thorium-230 1.62 0.63 0.25 

Thorium-232 0.43 0.31 0.25 

Uranium-235 0.09 0.14 0.24 

Uranium-238 0.80 0.80 0.84 

SLD27972 10/23/01 1.5 2.0 Actinium-227 0.06 0.24 0.38 0.06 
Americium-241 0.04 0.09 0.14 

Cesium-137 -0.01 0.04 0.07 

Potassium-40 10.89 1.50 0.61 

Protactinium-231 -0.27 1.19 1.79 

Radium-226 1.64 0.11 0.12 

Radium-228 0.71 0.14 0.16 

Thorium-228 1.06 0.52 0.39 

Thorium-230 2.38 0.82 0.14 

Thorium-232 0.83 0.45 0.27 

Uranium-235 0.27 0.27 0.37 

Uranium-238 3.07 0.95 1.29 

5LD27973 10/23/01 3.5 4.0 Actinium-227 0.30 0.26 0.44 0.01 

Americium-241 -0.01 0.08 0.14 

Cesium-137 -0.02 0.04 0.07 

Potassium-40 16.33 1.70 0.71 

Protactinium-231 -0.17 1.11 1.70 

Radium-226 1.46 0.11 0.12 

Radium-228 1.15 0.15 0.17 

Thorium-228 0.87 0.44 0.32 

Thorium-230 1.32 0.55 0.13 

Thorium-232 1.28 0.53 0.13 

Uranium-235 -0.03 0.20 0.35 

Uranium-238 - 	0.84 0.88 1.55 
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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 

PLANT 7S 

SLD07427 SLD07427  10/24/01 0 0.5 0.0 Actinium-227 0.06 0.02 0.13 0.00 
Americium-241 -0.04 0.10 0.18 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.18 0.40 0.21 

Protactinium-231 0.25 0.44 0.70 

Radium-226 0.99 0.07 0.04 

Radium-228 0.12 0.05 0.06 

Thorium-228 0.09 0.13 0.13 

Thorium-230 0.95 0.46 0.28 

Thorium-232 0.19 0.19 0.13 

Uranium-235 0.14 0.12 0.15 

Uranium-238 0.58 0.80 1.47 

SLD27974 10/24/01 1.5 2.0 Actinium-227 0.18 0.13 0.21 0.03 
Americium-241 0.02 0.16 0.25 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 17.68 2.06 0.21 

Protactinium-231 0.08 0.57 0.86 

Radium-226 1.09 0.08 0.05 

Radium-228 0.97 0.11 0.08 

Thorium-228 1.82 0.76 0.32 

Thorium-230 1.73 0.74 0.38 

Thorium-232 1.51 0.67 0.17 

Uranium-235 0.09 0.12 0.19 

Uranium-238 1.66 1.56 1.90 

SLD27975 10/24/01 3.5 4.0 Actinium-227 0.43 0.35 0.59 0.14 
Americium-241 0.05 0.52 0.94 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 12.99 2.24 0.99 

Protactinlum-231 -0.22 1.72 2.59 

Radium-226 3.17 0.23 0.16 

Radium-228 0.98 0.23 0.26 

Thorium-228 1.86 0.85 0.61 

Thorium-230 2.91 1.09 0.49 

Thorium-232 1.37 0.69 0.20 

Uranium-235 0.12 0.33 0.56 

Uranium-238 4.21 4.15 7.44 

SLD07429 SL007429 10/03/01 0 0.5 0.0 Actinium-227 0.02 0.09 0.14 0.00 
Americium-241 0.08 0.11 0.19 

Cesium-137 0.00 0.01 0.02 

Potassium-40 2.13 0.43 0.23 

Protactinium-231 0.14 0.36 0.65 

Radium-226 0.87 0.07 0.04 

Radium-228 0.10 0.04 0.06 

Thorium-228 0.29 0.28 0.37 

Thorium-230 1.43 0.61 0.15 

Thorium-232 0.16 0.19 0.15 

Uranium-235 0.19 0.13 0.15 

Uranium-238 	- 1.64 	- 1.11 1.47 

• 

• 

• 
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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 

PLANT 7S 

SLD07429 SLD27976 10/03/01 1.5 2.0 Actinium-227 0.48 0.15 0.26 0.48 
Americium-241 0.12 0.24 0.37 

Cesium-137 0.00 0.03 0.04 

Potassium-40 7.08 0.99 0.31 

Protactinium-231 0.25 0.74 1.12 

Radium-226 3.77 0.22 0.07 

Radium-228 0.76 0.10 0.10 

Thorium-228 1.06 0.52 0.35 

Thorium-230 6.22 1.56 0.26 

Thorium-232 0.99 0.48 0.14 

Uranium-235 0.72 0.22 0.25 

Uranium-238 11.14 2.43 2.78 

5U:127977 10/03101 3.5 4.0 Actinium-227 0.12 0.08 0.18 0.02 
Americium-241 -0.01 0.13 0.23 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 16.95 1.95 0.22 

Protactinium-231 0.12 0.46 0.80 

Radium-226 0.91 0.07 0.05 

Radium-228 1.00 0.11 0.07 

Thorium-228 1.29 0.56 0.36 

Thorium-230 1.70 0.66 0.41 

Thorium-232 1.37 0.57 0.25 

Uranium-235 0.15 0.14 0.18 

Uranium-238 0.59 1.06 1.86 

SLD28005 10/03/01 5.5 6.0 Actinium-227 0.38 0.22 0.35 0.34 
Americium-241 0.35 0.29 0.47 

Cesium-137 0.00 0.03 0.05 

Potassium-40 10.78 1.48 0.50 

Protactinium-231 0.75 1.01 1.57 

Radium-226 4.63 0.28 0.09 

Radium-228 0.96 0.15 0.13 

Thorium-228 1.20 0.53 0.29 

Thorium-230 6.15 1.50 0.13 

Thorium-232 1.15 0.51 0.24 

Uranium-235 0.38 0.24 0.35 

Uranium-238 4.19 2.36 3.59 

SLD07441 SLD07441 03/20/03 0.5 1.0 0.5 Actinium-227 0.09 0.27 0.43 0.02 

Americium-241 0.03 0.08 0.13 

Cesium-137 -0.02 0.05 0.08 

Potassium-40 4.85 1.48 0.65 

Protactinium-231 -1.43 1.38 1.91 

Radium-226 1.40 0.17 0.19 

Radium-228 0.38 0.14 0.21 

Thorium-228 0.39 0.31 0.31 

Thorium-230 1.09 0.51 0.35 

Thorium-232 0.10 0.19 0.38 

Uranium-235 0.25 0.52 0.89 

Uranium-238 2.38 1.36 1.29 
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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 3  
Ratios 
Value 

PLANT 7S 

SLD07441 SLD27687  03/20/03 2 2.5 Actinium-227 0.93 0.38 0.66 0.78 
Americium-241 0.05 0.14 0.22 

Cesium-137 0.21 0.10 0.10 

Potassium-40 9.82 2.56 1.26 

Protactinium-231 -0.67 1.71 2.90 

Radium-226 5.43 0.33 0.27 

Radium-228 1.19 0.24 0.27 

Thorium-228 1.50 0.57 0.23 

Thorium-230 10.59 2.09 0.12 

Thorium-232 1.12 0.48 0.12 

Uranium-235 0.80 0.86 1.29 

Uranium-238 10.71 1.81 2.07 

SLD27688 03/20/03 3.7 4.2 Actinium-227 0.90 0.67 0.69 2.79 
Americium-241 0.04 0.16 0.25 

Cesium-137 0.56 0.11 0.12 

Potassium-40 8.51 2.06 1.11 

Protactinium-231 1.11 1.95 3.08 

Radium-226 7.01 0.37 0.25 

Radium-228 0.66 0.25 0.31 

Thorium-228 1.23 0.54 0.30 

Thorium-230 38.71 6.58 0.13 

Thorium-232 0.73 0.40 0.25 

Uranium-235 1.31 0.84 1.46 

Uranium-238 18.34 3.10 2.19 

SLD27689 03/20/03 5.5 6.0 Actinium-227 0.26 0.40 0.63 1.16 
Americium-241 0.05 0.17 0.27 

Cesium-137 0.13 0.08 0.11 

Potassium-40 11.01 1.97 0.84 

Protactinium-231 0.57 1.80 2.82 

Radium-226 4.36 0.29 0.26 

Radium-228 1.00 0.23 0.29 

Thorium-228 0.91 0.47 0.30 

Thorium-230 6.16 1.50 0.30 

Thorium-232 1.64 0.64 0.25 

Uranium-235 2.10 0.91 1.31 

Uranium-238 43.37 4.70 2.37 

SLD79670 03/20/03 6 6.5 Actinium-227 0.38 0.32 0.50 0.90 
Americium-241 0.03 0.12 0.19 

Cesium-137 0.10 0.05 0.07 

Potassium-40 10.88 1.35 0.65 

Protactinium-231 0.04 1.45 2.25 

Radium-226 5.67 0.28 0.20 

Radium-228 1.10 0.17 0.21 

Thorium-228 1.97 0.77 0.14 

Thorium-230 8.86 1.95 0.14 

Thorium-232 1.21 0.53 0.14 

Uranium-235 1.46 0.57 0.99 

Uranium-238 22.97 2.85 1.69 

• 

• 

• 
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Sample Sample Collection Start End Thickness Parameter Result 3  Error Detection Sum of' 
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 = 0.95 pCi/g 
Thorium-230 = 1.94 pCi/g 
Thorium-232 = 1.09 pCi/g 
Uranium-238 = 1.44 pCi/g 

• 

• 
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Sample 
Location 

Start Depth 

Sample ID 	M I  bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnei  

(pCl/g)3.4  SORSnet 

BNI Sample Locations in Plant 7N 
B16C042 B16C042 0 1 Radium-226 10.2 4.24 

Radium-228 0.0 
Thorium-230 14.1 
Thorium-232 3.1 
Uranium-238 40.6 

B16C042 2 3 Radium-226 0.0 0.04 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.1 
Uranium-238 1.6 

B16C042 4 5 Radium-226 0.2 0.35 
Radium-228 0.0 
Thorium-230 2.9 
Thorium-232 1.1 
Uranium-238 4.1 

B16C042 6 7 Radium-226 2.2 0.54 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 2.1 
Uranium-238 12.6 

B16C043 B16C043 0.2 1 Radium-226 0.2 0.30 
Radium-228 0 
Thorium-230 1.2 
Thorium-232 1.05 
Uranium-238 7.6 

B16C043 1 2 Radium-226 0.2 0.29 
Radium-228 0 
Thorium-230 1.3 
Thorium-232 0.05 
Uranium-238 10.1 

B16C043 2 3 Radium-226 0.2 0.52 
Radium-228 0 
Thorium-230 0.4 
Thorium-232 4.05 

_ Uranium-238 11.1 
B16C043 5 6 Radium-226 0.2 0.32 

Radium-228 0 
Thorium-230 3 
Thorium-232 1.05 
Uranium-238 2.6 

B16C047 B16C047 1 3 Radium-226 3.2 0.31 
Radium-228 0.0 
Thorium-230 2.0 
Thorium-232 0.0 
Uranium-238 4.6 

B16C047 5 7 Radium-226 2.2 0.31 
Radium-228 0.0 
Thorium-230 0.5 
Thorium-232 1.1 
Uranium-238 4.6 

816C047 9 10 Radium-226 0.0 0.12 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 2.6 

B16C048 B16C048 1 2 Radium-226 0.0 0.10 
Radium-228 0.0 
Thorium-230 1.1 
Thorium-232 0.3 
Uranium-238 0.6 

• 

• 

• 



• 

Table 3-3 
Plant 7N and Plant 7S 

Historical Remedial Investigation Radiological Data Results 
Page 2 of 18 

Sample 
Location Sample ID 

Start Depth 

(ft' bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pCl/g)" SOR5„01 

616C048 B16C048 Radium-226 11.2 1.11 
Radium-228 0.0 
Thorium-230 5.9 
Thorium-232 0.6 
Uranium-238 16.1 

B16C048 7 8 Radium-226 5.2 0.94 
Radium-228 0.0 
Thorium-230 0.9 
Thorium-232 6.1 
Uranium-238 9.6 

B16C048 11 13 Radium-226 9.2 1.78 
Radium-228 0.0 
Thorium-230 2.0 
Thorium-232 10.1 
Uranium-238 24.6 

B16C048 13 15 Radium-226 2.2 0.18 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.0 
Uranium-238 1.6 

B16C048 17 19 Radium-226 0.0 0.08 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 0.6 

816C049 B16C049 1 3 Radium-226 5.2 1.07 
Radium-228 0.0 
Thorium-230 1.1 
Thorium-232 6.1 
Uranium-238 16.1 

B16C049 5 6 Radium-226 4.2 0.74 
Radium-228 0.0 
Thorium-230 1.9 
Thorium-232 1.6 
Uranium-238 17.6 

B16C049 8 9 Radium-226 7.2 1.39 
Radium-228 0.0 
Thorium-230 2.8 
Thorium-232 8.1 
Uranium-238 18.6 

B16C049 10 11 Radium-226 

2
2
2
9
9
 

0
0

0
0

0
   

0.00 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16C052 B16C052 0 1 Radium-226 3.2 2.56 
Radium-228 0.0 
Thorium-230 7.7 
Thorium-232 4.1 
Uranium-238 10.6 

B16C052 4 5 Radium-226 6.2 4.75 
Radium-228 0.0 
Thorium-230 59.1 
Thorium-232 6.1 
Uranium-238 20.1 

B16C052 6 8 Radium-226 9.2 1.12 
Radium-228 0.0 
Thorium-230 5.9 
Thorium-232 4.6 
Uranium-238 10.1 
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-Sample 
Location Sample ID 

Start Depth 

(ft' bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pCl/g)3'4  SOR5net 

B16C052 B16C052 10 12 Radium-226 0.2 0.12 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 1.6 

816C052 14 16 Radium-226 

?
<

D
P

P
°
 

o
c
n

0
0
0
   

0.04 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16C054 B16C054 0 1 Radium-226 0.2 7.66 
Radium-228 0.0 
Thorium-230 38.1 
Thorium-232 0.0 
Uranium-238 2.1 

B16C054 1 2 Radium-226 0.9 0.39 
Radium-228 0.0 
Thorium-230 4.6 
Thorium-232 0.8 
Uranium-238 1.6 

B16C054 4 5 Radium-226 3.2 0.78 
Radium-228 0.0 
Thorium-230 0.4 
Thorium-232 2.1 
Uranium-238 21.6 

B16C054 10 12 Radium-226 0.0 0.14 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 3.6 

B16C054 16 18 Radium-226 0.0 0.12 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 2.6 

B16C056 B16C056 0 2 Radium-226 4.2 2.24 
Radium-228 0.0 
Thorium-230 1.4 
Thorium-232 3.1 
Uranium-238 39.6 

B16C056 2 4 Radium-226 8.2 1.37 
Radium-228 0.0 
Thorium-230 14.1 
Thorium-232 0.6 
Uranium-238 19.6 

B16C056 5 6 Radium-226 0.2 0.29 
Radium-228 0.0 
Thorium-230 2.0 
Thorium-232 1.1 
Uranium-238 4.1 

B16C056 6 8 Radium-226 0.0 0.14 
Radium-228 0.0 
Thorium-230 1.5 
Thorium-232 0.0 
Uranium-238 2.1 

B16C128 B16C128 0.5 2 Radium-226 3.2 0.25 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 1.6 - 

• 

• 

• 
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Sample 
Location Sample ID 

Start Depth 

(ft' bgs2) 
_ 

End Depth 
(ft bgs) Parameter 

Results" (  

(pcum" SOR snet  

B16C128 B16C128 -Cladiu srn-226 0 0.03 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 1.6 

1316C128 14 15 Radium-226 0 0.22 
Radium-228 0 
Thorium-230 0.6 
Thorium-232 0.05 
Uranium-238 8.6 

B16C128 18 20 Radium-226 8.2 0.74 
Radium-228 0 
Thorium-230 0 
Thorium-232 2.05 
Uranium-238 2.6 

B16C136 B16C136 1 3 Radium-226 3.2 0.66 
Radium-228 0 
Thorium-230 2.9 
Thorium-232 1.05 
Uranium-238 18.6 

B16C136 5 7 Radium-226 0 0.24 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.95 
Uranium-238 8.6 

B16C136 11 13 Radium-226 0 0.02 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 1.1 

B16C136 19 21 Radium-226 0 0.07 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.95 
Uranium-238 0.1 

B16C137 B16C137 0.5 2 Radium-226 5.2 0.67 
Radium-228 0 
Thorium-230 7.4 
Thorium-232 1.05 
Uranium-238 5.1 

B16C137 2 4 Radium-226 4.2 0.56 
Radium .228 0 
Thorium-230 0.5 
Thorium-232 4.05 
Uranium-238 0.6 

B16C137 4 5 Radium-226 0 0.00 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0.1 

B16C137 6 8 Radium-226 1.2 0.22 
Radium-228 0 
Thorium-230 2.4 
Thorium-232 0 
Uranium-238 3.1 

B16C137 11 12 Radium-226 0 0.02 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 1.1 
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Sample 
Location Sample ID 

Start Depth 

(ffi  bge2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pCl/g)
3.4  SOR5net 

B16C137 B16C137 16 17 Radium-226 0 0.00 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0.1 

B16C137 18 20 Radium-226 0 0.64 
Radium-228 0 
Thorium-230 0 
Thorium-232 6.05 
Uranium-238 11.6 

B16C138 B16C138 2 4 Radium-226 2.6 0.38 
Radium-228 0 
Thorium-230 4.1 
Thorium-232 0.75 
Uranium-238 2.8 

B16C138 4 6 Radium-226 0 0.07 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 3.6 

B16C138 6 8 Radium-226 0 0.12 
Radium-228 0 
Thorium-230 1.8 
Thorium-232 0 
Uranium-238 0.1 

B16C138 8 10 Radium-226 0.4 0.19 
Radium-228 0 
Thorium-230 1.3 
Thorium-232 0 
Uranium-238 5.1 

B16C138 10 12 Radium-226 5.9 0.63 
Radium-228 0 
Thorium-230 7.6 
Thorium-232 1.75 
Uranium-238 0.1 

B16C138 12 14 Radium-226 0 0.05 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 2.6 

B16C138 16 18 Radium-226 0 0.25 
Radium-228 0 
Thorium-230 1.3 
Thorium-232 0 
Uranium-238 8.1 

B16C138 18 20 Radium-226 0 0.05 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.45 
Uranium-238 1 

B16C139 B16C139 2 4 Radium-226 0 0.09 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 1.1 

B16C139 5 6 Radium-226 0 0.16 
Radium-228 0 
Thorium-230 0.8 
Thorium-232 1.05 
Uranium-238 1.6 • 
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Sample 
Location Sample ID 

Start Depth 

(ft' bgs 2) 
End Depth 

(ft bgs) Parameter 

Results no  

(pCl/g)3'4  SORSnet 

B16C139 B16C139 '1 -0-  Radium-226 0 0.22 
Radium-228 0 
Thorium-230 0.9 
Thorium-232 2.05 
Uranium-238 1.1 

B16C139 18 20 Radium-226 0 0.00 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0.1 

B16C140 816C140 0.5 2 Radium-226 4.2 3.16 
Radium-228 0.0 
Thorium-230 41.1 
Thorium-232 0.1 
Uranium-238 20.6 

B16C140 2 4 Radium-226 0.10 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16C140 8 10 Radium-226 2.2 0.63 
Radium-228 0.0 
Thorium-230 6.2 
Thorium-232 0.6 
Uranium-238 9.1 

B16C140 12 14 Radium-226 0.0 0.23 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 2.1 
Uranium-238 4.6 

B16C140 15 16 Radium-226 0.0 0.02 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.0 
Uranium-238 1.1 

B16C140 17 18 Radium-226 0.0 0.13 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.3 
Uranium-238 2.1 

B16C154 B16C154 0.5 2 Radium-226 8.2 0.84 
Radium-228 0.0 
Thorium-230 7.3 
Thorium-232 2.1 
Uranium-238 7.6 

B16C154 3 4 Radium-226 1.6 0.21 
Radium-228 0.0 
Thorium-230 2.9 
Thorium-232 0.0 
Uranium-238 0.6 

B16C154 6 8 Radium-226 1.2 0.53 
Radium-228 0.0 
Thorium-230 4.5 
Thorium-232 2.1 
Uranium-238 4.6 

B16C154 12 14 Radium-226 

1 
9  9  9  9  W. 
0
0
0
0
0
 

0.01 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 
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Sample 
Location Sample ID 

Start Depth 

(ft' bgs 2) 
End Depth 

(ft bgs) Parameter 

Results nei  

(pCl/g)" SOR5net 

B16C154 B16C154 19 20 Radium-226 0.0 0.14 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.7 
Uranium-238 1.6 

B16R029 B16R029 0 1.5 Radium-226 0 0.51 
Radium-228 0 
Thorium-230 2.5 
Thorium-232 0 
Uranium-238 0.6 

B16R029 2.5 3.5 Radium-226 0 0.09 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.05 
Uranium-238 4.1 

B16R029 8 10 Radium-226 0 0.16 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 4.6 

B16R029 15 16 Radium-226 0.2 0.40 
Radium-228 0 
Thorium-230 0 
Thorium-232 3.05 
Uranium-238 9.1 

B161-1030 B161-1030 0 0.5 Radium-226 0 0.00 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0.1 

B16R030 0.7 2 Radium-226 2.2 0.51 
Radium-228 0 
Thorium-230 4.9 
Thorium-232 1.05 
Uranium-238 5.6 

B16R030 10 12 Radium-226 0 0.18 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 5.6 

B16R030 17 18 Radium-226 0 0.35 
Radium-228 0 
Thorium-230 0 
Thorium-232 3.05 
Uranium-238 7.1 

B16R031 B16R031 0 0.8 Radium-226 0.0 0.03 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.1 
Uranium-238 1.1 

B16R031 1 2 Radium-226 1.2 1.09 
Radium-228 0.0 
Thorium-230 3.4 
Thorium-232 1.1 
Uranium-238 39.6 

B16R031 4 6 Radium-226 1.2 0.40 
Radium-228 0.0 
Thorium-230 0.1 
Thorium-232 0.1 
Uranium-238 15.6 

• 
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Sample 
Location Sample ID 

Start Depth 

(It' bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsne, 

(pCl/g)" SOR5net 

B16R031 B16R031 6 Radium-226 2.2 0.69 
Radium-228 0.0 
Thorium-230 3.4 
Thorium-232 1.1 
Uranium-238 19.6 

B16R031 8 10 Radium-226 0.2 0.26 
Radium-228 0.0 
Thorium-230 0.2 
Thorium-232 1.1 
Uranium-238 8.6 

B16R034 B16R034 1 2 Radium-226 0 0.20 
Radium-228 0 
Thorium-230 1.8 
Thorium-232 0.95 
Uranium-238 0.6 

B16R034 2 3 Radium-226 2.2 0.64 
Radium-228 0 
Thorium-230 4.8 
Thorium-232 3.05 
Uranium-238 5.6 

B16R034 4 5 Radium-226 3.2 0.66 
Radium-228 0 
Thorium-230 5.2 
Thorium-232 3.05 
Uranium-238 5.6 

B16R034 9 10 Radium-226 0.2 0.38 
Radium-228 0 
Thorium-230 2.1 
Thorium-232 2.05 
Uranium-238 5.1 

B16R035 B16R035 0 1 Radium-226 0.0 0.57 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 2.1 
Uranium-238 8.1 

B16R035 1 3 Radium-226 2.2 0.49 
Radium-228 0.0 
Thorium-230 0.7 
Thorium-232 3.1 
Uranium-238 7.1 

B16R035 5 7 Radium-226 

Q
. Q

. 
Q

 
0

0
  C

N
.1  L

O
  

0.24 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16R035 13 14 Radium-226 4.2 1.16 
Radium-228 0.0 
Thorium-230 1.5 
Thorium-232 3.6 
Uranium-238 32.1 

B16R035 15 16 Radium-226 0.0 0.02 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.2 
Uranium-238 0.6 

B16R035 17 18 Radium-226 0.0 0.07 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 0.0 
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Sample 
Location Sample ID 

Start Depth 

(ft' bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pC1/9)3'4 SOR5net 

B16R037 B16R037 0.5 Radium-226 0 0.00 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0.1 

B16R037 1 2 Radium-226 3.2 0.52 
Radium-228 0 
Thorium-230 3.1 
Thorium-232 3.05 
Uranium-238 5.1 

B16R037 4 6 Radium-226 0 0.11 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.85 
Uranium-238 2.6 

B16R037 12 14 Radium-226 2.2 0.51 
Radium-228 0 
Thorium-230 0.2 
Thorium-232 2.05 
Uranium-238 11.1 

B16R037 15 16 Radium-226 0 0.32 
Radium-228 0 
Thorium-230 0 
Thorium-232 3.05 
Uranium-238 5.6 

B I 6R038 B16R038 0 0.05 Radium-226 0 0.01 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0.6 

B16R038 2 4 Radium-226 0.2 0.24 
Radium-228 0 
Thorium-230 0.7 
Thorium-232 1.05 
Uranium-238 6.1 

816R038 11 12 Radium-226 3.2 0.66 
Radium-228 0 
Thorium-230 0 
Thorium-232 3.05 
Uranium-238 12.1 

B16R038 12 13 Radium-226 1.2 0.24 
Radium-228 0 
Thorium-230 0.5 
Thorium-232 1.05 
Uranium-238 4.6 

B16R038 13 14 Radium-226 0 0.24 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 8.6 

B16R038 14 16 Radium-226 0.2 0.36 
Radium-228 0 
Thorium-230 0.3 
Thorium-232 3.05 
Uranium-238 6.6 

B16R038 16 18 Radium-226 0 0.29 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 11.1 

• 

• 
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Sample 
Location Sample ID 

Start Depth 

Ot t  bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsee, 

(pCl/g)3'4 SOR5„e, 

B16R039 B16R039 0.2 1 Radium-226 0.5 0.09 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.05 
Uranium-238 2.6 

B16R039 2 3 Radium-226 0 0.14 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 3.6 

B16R039 3 4 Radium-226 0.2 0.77 
Radium-228 0 
Thorium-230 1.3 
Thorium-232 4.05 
Uranium-238 20.6 

B16R039 4 5 Radium-226 3.2 0.39 
Radium-228 0 
Thorium-230 1.1 
Thorium-232 1.05 
Uranium-238 5.1 

B16R039 19 20 Radium-226 0 0.10 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.05 
Uranium-238 1.6 

B16R040 B16R040 0 0.5 Radium-226 0 0.00 
Radium-228 0 
Thorium-230 0 
Thorium-232 0 
Uranium-238 0 

B16R040 0.5 2.5 Radium-226 0 0.50 
Radium-228 0 
Thorium-230 1.8 
Thorium-232 0.35 
Uranium-238 17.6 

816R040 9 10 Radium-226 2.2 0.44 
Radium-228 0 
Thorium-230 0.3 
Thorium-232 3.05 
Uranium-238 4.6 

B16R040 14 16 Radium-226 1.2 0.25 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.05 
Uranium-238 8.1 

B16R130 B16R130 0 1 Radium-226 

;:n
o
c
D

o
o
   

0.03 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16R130 3 4 Radium-226 0 0.08 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.55 
Uranium-238 2.1 

B16R130 7 8 Radium-226 0.2 0.18 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.05 
Uranium-238 8.1 
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Sample 
Location Sample ID 

Start Depth 

Oil  ftgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pCl/g)3'4  SORSnet 

B16R130 B16R130 11 - 13 Radium-226 0 0.03 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.05 
Uranium-238 1.1 

B16R130 17 18 Radium-226 0 0.06 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.85 
Uranium-238 0.1 

B16R130 20 21 Radium-226 0 0.07 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.75 
Uranium-238 1.1 

B16WO7D B16WO7D 0.5 1 Radium-226 0.0 0.20 
Radium-228 0.0 
Thorium-230 0.0 
Thorium -232 1.1 
Uranium-238 6.6 

B16WO7D 2 3 Radium-226 0.0 0.20 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 6.6 

B16W070 5 6 Radlum-226 4.2 0.73 
Radium-228 0.0 
Thorium-230 3.1 
Thorium-232 2.1 
Uranium-238 15.6 

B16WO7D 8 10 Radium-226 4.2 1.27 
Radium-228 0.0 
Thorium-230 2.5 
Thorium-232 8.1 
Uranium-238 22.6 

B16W070 15 16 Radium-226 

0
P

9
9

Q
 

0
0

0
0

0
  

0.00 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

CBQ089 CBQ089 0 0.5 Radium-226 0 2.84 
Radium-228 0 
Thorium-230 10.1 
Thorium-232 0.55 
Uranium-238 35.6 

E2622N1275 E2622N1275 0 0.5 Radium-226 47.2 15.94 
Radium-228 0.0 
Thorium-230 57.1 
Thorium-232 19.1 
Uranium-238 35.6 

E2754N1290 E2754N1290 0 0.5 Radium-226 45.2 11.21 
Radium-228 0.0 
Thorium-230 53.1 
Thorium-232 0.0 
Uranium-238 29.6 

E2756N1333 E2756N1333 0 0.5 Radium-226 2.2 3.25 
Radium-228 0.0 
Thorium-230 14.1 
Thorium-232 0.0 
Uranium-238 21.6 

• 

• 

• 
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Sample 
Location Sample ID 

Start Depth 

(f' hgs2) 

End Depth 
(ft bgs) Parameter 

Resultsnet  

(pCi/g) .3  4 SOR5net 

E2795N1245 E2795N1245 .0 0.5 Radium-226 0.7 1.10 
0 0.5 Radium-228 0.0 
0 0.5 Thorium-230 1.8 
0 0.5 Thorium-232 3.1 
0 0.5 Uranium-238 6.9 

E2821N1422 E2821N1422 0 0.5 Radium-226 367.2 79.71 
Radium-228 0.0 
Thorium-230 12.1 
Thorium-202 01.1 
Uranium-238 3.1 

E2924N1453 E2924N1453 0 0.5 Radium-226 19.2 5.93 
Radium-228 0.0 
Thorium-230 28.1 
Thorium-232 0.0 
Uranium-238 15.6 

E2966N1306 E2966N1306 0 0.5 Radium-226 48.2 51.69 
Radium-228 0.0 
Thorium-230 69.1 
Thorium-232 189.1 
Uranium-238 3.1 

E3006N1358 E3006N1358 0 0.5 Radium-226 12.2 11.34 
Radium-228 0.0 
Thorium-230 22.1 
Thorium-232 34.1 
I Irani! im-2311 5 A 

E3055N1437 E3055N1437 0 0.5 Radium-226 47.2 10.75 
Radium-228 0.0 
Thorium-230 39.1 
Thorium-232 0.0 
Uranium-238 65.6 

E3956N1278 E0056N12713 0 0.5 Fladivr11-226 50.2 51.94 
Radium-228 0.0 
Thorium-230 44.1 
Thorium-232 209.1 
Uranium-238 4.6 

E3100N1250 E3100N1250 0 0.5 Radium-226 3.2 7.47 
Radium-228 0 
Thorium-230 34.1 
Thorium-232 0 
Uranium-238 32.6 

E3100N1250 1 2 Radium-226 

o
 c
o
o
 in

l 
-
 

0.03 
Radium-228 
Thorium-230 
Thorium-232 
Uranhim-238 

E3100N1300 E3100N1300 0 0.5 Radium-226 1.2 22.90 
Radium-228 0 
Thorium-230 108.1 
Thorium-232 1.05 
Uranium-238 53.6 

E3100N1300 1 2 Radium-226 0 0.63 
Radium-228 0 
Thorium-230 8 
Thorium-232 0.55 
Uranium-238 2.9 

E3100N1350 E3100N1350 0 0.5 Radium-226 3.2 4.00 
Radium-228 0 
Thorium-230 15.1 
Thorium-232 1.05 
Uranium-238 38.6 
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Sample 
Location Sample ID 

Start Depth 

(ft' bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsne, 

(pCl/g) '3  4 SOR5net 

E31. 00N1350 E3100N1350 Radium-226 1 0.08 
Radium-228 0 
Thorium-230 1 
Thorium-232 0 
Uranium-238 0.45 

E3100N1400 E3100N1400 0 0.5 Radium-226 3.2 3.60 
Radium-228 0 
Thorium-230 5.1 
Thorium-232 1.05 
Uranium-238 118.6 

E3100N1400 1 2 Radium-226 0 4.72 
Radium-228 0 
Thorium-230 69.1 
Thorium-232 0.45 
Uranium-238 4.3 

3119N1300 3119N1300 0 0.5 Radium-226 0.8 3.58 
Radium-228 0 
Thorium-230 16.1 
Thorium-232 1.05 
Uranium-238 7.6 

3119N1300 2 3 Radium-226 0 0.17 
Radium-228 0 
Thorium-230 2.03 
Thorium-232 0 
Uranium-238 1.7 

BNI Sample Location in Plant 7S 
B16C055 B16C055 0 2 Radium-226 5.5 2.52 

Radium-228 0.0 
Thorium-230 7.7 
Thorium-232 3.1 
Uranium-238 18.6 

B16C055 2 4 Radium-226 A 2 1 11 
Radium-228 0.0 
Thorium-230 5.0 
Thorium-232 5.1 
Uranium-238 11.1 

B16C055 6 8 Radium-226 2.2 0.46 
Radium-228 0.0 
Thorium-230 0.8 
Thorium-232 3.1 
Uranium-238 5.6 

B16C142 B16C142 0 1 Radium-226 5.2 2.52 
Radium-228 0.0 
Thorium-230 12.1 
Thorium-232 0.0 
Uranium-238 5.1 

B16C142 2 3 Radium-226 

o
  o

  o
  r

sa
  

b)
b

b
o

b
.,,

   

0.27 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16C142 4 6 Radium-226 0.0 0.18 
Radium-228 0.0 
Thorium-230 1.8 
Thorium-232 0.0 
Uranium-238 3.1 

B16C142 10 12 Radium-226 0.0 0.12 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 

, Uranium-238 2.6 

• 

• 

• 
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Sample 
Location Sample ID 

Start Depth 

(ft i  bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsno  

(pa/9)3'4 SOR5ne, 

B16C143 B16C143 0 fRadiuth-226 1.2 1.55 
Radium-228 0.0 
Thorium-230 4.1 
Thorium-232 3.1 
Uranium-238 6.1 

B16C143 3 4 Radium-226 2.2 0.48 
Radium-228 0.0 
Thorium-230 5.3 
Tliudum-232 0.1 
Uranium-238 6.1 

B16C143 5 6 Radium-226 

0
  
0

  
0

  C
D

  

c
 	

c
 a) 

0.22 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16C143 8 9 Radium-226 0.0 0.05 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.0 
Uranium-238 2.6 

B16C143 12 14 Radium-226 0.0 0.13 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Ur_anium-238 3.1 

B16R133 B16R133 1 2 Radium-226 2.2 1.06 
Radium-228 0.0 
Thorium-230 7.1 
Thorium-232 1.1 
Uranium-238 25.6 

B16R133 2 3 Radium-226 0.0 0.36 
Radium-228 0.0 
Thorium-230 4.5 
Thorium-232 0.0 
Uranium-238 3.1 

B16R133 3 4 Radium-226 0.0 0.03 
Radium-228 0.0 
Thorium-230 0.5 
Thorium-232 0.0 
Uranium-238 0.0 

B16R133 4 6 Radium-226 0.0 0.48 
Radium-228 0.0 
Thorium-230 3.0 
Thorium-232 0.6 
Uranium-238 12.1 

B16R133 7 8 Radium-226 0.0 0.03 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.0 
Uranium-238 1.6 

B16R133 11 12 Radium-226 0.0 0.26 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 1.1 
Uranium-238 9.6 

B16R134 B16R134 0.5 2 Radium-226 3.2 0.92 
Radium-228 0 
Thorium-230 4.4 
Thorium-232 2.05 
Uranium-238 24.6 
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Sample 
Location Sample ID 

Start Depth 

(ft l  bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pCl/g)
3.4  SOR 5net 

B16R134 B16R134 Radium-226 0 0.10 
Radium-228 0 
Thorium-230 0.1 
Thorium-232 0.05 
Uranium-238 4.6 

B16R134 4 5 Radium-226 0 0.12 
Radium-228 0 
Thorium-230 0 
Thorium-232 1.45 
Uranium-238 1.1 

B16R134 5 6 Radium-226 1.2 0.24 
Radium-228 0 
Thorium-230 2.2 
Thorium-232 0 
Uranium-238 4.6 

B16R134 8 9 Radium-226 0 0.08 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.15 
Uranium-238 3.6 

B16R134 11 12 Radium-226 0 0.07 
Radium-228 0 
Thorium-230 0 
Thorium-232 0.05 
Uranium-238 3.1 

B16R135 B1611135 0 2 Radium-226 1.2 2.09 
Radium-228 0.0 
Thorium-230 10.1 
Thorium-232 0.0 
Uranium-238 3.6 

B16R135 4 6 Radium-226 2.2 0.69 
Ra1ium-228 0.0 
Thorium-230 6.2 
Thorium-232 0.1 
Uranium-238 13.6 

B16R135 6 7 Radium-226 0.0 0.13 
Radium-228 0.0 
Thorium-230 1.1 
Thorium-232 0.0 
Uranium-238 2.6 

B16R135 7 8 Radium-226 0.0 0.03 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.0 
Uranium-238 1.6 

B16R135 9 10 Radium-226 0.04 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

B16R135 11 12 Radium-226 

CD
 C
)
 CD.  

rs.  
ci  
0
0
0
 CY 

0.09 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

E2697N1114 E2697N1114 0 0.5 Radium-226 32.2 	8.19 
Radium-228 0.0 
Thorium-230 8.1 
Thorium-232 8.1 
Uranium-238 7.1_ 

• 

• 

• 
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-
Sample 

Location Sample ID 

Start Depth 

(ft' bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsne, 

(pCl/g)3'4 SORsne, 

E2700N1205 E2700N1205 0.5 Radium-226 0.0 0.37 
Radium-228 0.0 
Thorium-230 1.5 
Thorium-232 0.0 
Uranium-238 3.4 

E2700N1205 1 2 Radium-226 0.0 0.14 
Radium-228 0.0 
Thorium-230 2.1 
Thorium-232 0.0 
Uranium-238 0.1 

E2700N1205 2 3 Radium-226 0.0 0.11 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.0 
Uranium-238 5.6 

E2730N1245 E2730N1245 0 0.5 Radium-226 13.2 77.76 
Radium-228 0 
Thorium-230 228.1 
Thorium-232 159.05 
Uranium-238 16.6 

E2735N1212 E2735N1212 0 0.5 Radium-226 8.2 58.78 
Radium-228 0 
Thorium-230 288.1 
Thorium-232 2.05 
Uranium-238 37.6 

E2754N1165 E2754N1165 0 0.5 Radium-226 0.0 0.09 
Radium-228 0.0 
Thorium-230 0.0 
Thorium-232 0.1 
Uranium-238 4.1 

E2800N1016 E2800N1016 Radium-226 0 0.93 
Radium-228 0 
Thorium-230 3.1 
Thorium-232 1.45 
Uranium-238 1.1 

E2800N1155 E2800N1155 0 0.5 Radium-226 

0
 
0

0
0

  C
.O. 

0.03 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

E2800N1155 2 3 Radium-226 0 0.37 
Radium-228 0 
Thorium-230 3 
Thorium-232 0 
Uranium-238 8.6 

E2800N1205 E2800N1205 0 0.5 Radium-226 0 1.00 
Radium-228 0 
Thorium-230 4.4 
Thorium-232 0.55 
Uranium-238 0.3 

E2825N1045 E2825N1045 0 0.5 Radium-226 58.2 12.44 
Radium-228 0.0 
Thorium-230 18.1 
Thorium-232 3.1 
Uranium-238 9.6 

E2826N1063 E2826N1063 0 0.5 Radium-226 57.2 11.84 
Radium-228 0.0 
Thorium-230 28.1 
Thorium-232 1.1 

____ Uranium-238 9.6 
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Sample 
Location Sample ID 

Start Depth 

(ft' bgs 2) 
End Depth 

(ft bgs) 
-... 

Parameter 
.. 

Results net  

(pCl/g)
3.4  SOR5net 

E2835N1063 E2835N1063 0.5 Radium-226 78.2 15.84 
Radium-228 0.0 
Thorium-230 26.1 
Thorium-232 0.1 
Uranium-238 9.6 

E2862N1063 E2862N1063 0 0.5 Radium-226 17.2 4.33 
Radium-228 0.0 
Thorium-230 14.1 
Thorium-232 0.0 
Uranium-238 44.6 

E2868N1149 E2868N1149 0 0.5 Radium-226 97.2 19.76 
Radium-228 0.0 
Thorium-230 19.1 
Thorium-232 0.6 
Uranium-238 10.6 

E2886N1035 E2886N1035 0 0.5 Radium-226 687.2 137.96 
Radium-228 0.0 
Thorium-230 12.1 
Thorium-232 2.1 

_Uranium-238 5.6 

E2900N1045 E2900N1045 0 0.5 Radium-226 44.2 21.24 
Radium-228 0.0 
Thorium-230 94.1 
Thorium-232 10.1 
Uranium-238 20.6 

E2900N1205 E2900N1205 0 0.5 Radium-226 3.2 4.17 
Radium-228 0.0 
Thorium-230 18.1 
Thorium-232 0.0 
Uranium-238 27.6 

E2900N1245 E2900N1245 0 0.5 Radium-226 0.9 1.00 
Pim-Iiiim.:97R 0 
Thorium-230 2.6 
Thorium-232 0.15 
Uranium-238 22.6 

E2905N1049 E2905N1049 0 0.5 Radium-226 1797.2 360.84 
Radium-228 0.0 
Thorium-230 8.1 
Thorium-232 3.1 
Uranium-238 39.6 

E3000N1016 E3000N1016 Radium-226 0 1.11 
Radium-228 0 
Thorium-230 5 
Thorium-232 0.25 
Uranium-238 3.1 

E3050N1100 E3050N1100 0 0.5 Radium-226 5.2 90.30 
Radium-228 0 
Thorium-230 448.1 
Thorium-232 0.05 
Uranium-238 33.6 

E3050N1100 1 2 Radium-226 0 0.94 
Radium-228 0 
Thorium-230 11.77 
Thorium-232 0 
Uranium-238 7.7 

E3050N1150 E3050N1150 0 0.5 Radium-226 2.2 22.26 
Radium-228 0.0 
Thorium-230 108.1 
Thorium-232 1.1 
Uranium-238 21.6 

• 

• 

• 
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Sample 
Location Sample ID 

Start Depth 

(it i  bgs2) 
End Depth 

(ft bgs) Parameter 

Resultsnet  

(pCi/g)3'4 SOR5,,ei 

E3050N1150 E3050N1150 . 1 Radium-226 0.21 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

E3070N1082 E3070N1082 0 0.5 Radium-226 3.2 10.80 
Radium-228 0 
Thorium-230 53.1 
Thorium-232 0 
Uranium-238 9.1 

E3050N1100 1 2 Radium-226 1.4 0.13 
Radium-228 0 
Thorium-230 1 
Thorium-232 0.15 
Uranium-238 1.3 

E3084N1100 E3084N1100 0 0.5 Radium-226 6.2 30.08 
Radium-228 0.0 
Thorium-230 148.1 
Thorium-232 0.7 
Uranium-238 16.6 

CBQ090 CBQ090 0 0.5 Radium-226 

P
P

P
P

P
 

<x
i  
0

 
0

0
  
0

   

0.13 
Radium-228 
Thorium-230 
Thorium-232 
Uranium-238 

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 or 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 



Table 3-4 
Potential Preferential Pathway Assessment and Radiological Results for 

Mallinckrodt Inc. Plant 7N 

Potential 
Preferential 

Pathway 
Location ID 

Potential 
PmfeteMial 

Pathway 
ID 

Potential 
Preferential 

Pathway 
Sample ID 

Potential Preferential Pathway Description 
Sample 
Matrix 

(USCS) 1  

Depth Below 
Groundsurface 

(ft kis) 

Elevation 
of Sample 

(ft ms0 

Gamma Scan 
Background 

(cpm) 

Gamma Scan 
Result (cpm) 3  

Preferential Pathway Gross 
Analytical Results (pat) 

Sum of 
Ratios 

(SOR),,, -  

X 
Coordinate 

Y 
Coordinate 

TP-1 

PP-1 SLD77195 

Lower contact between a 12" sewer line and 
rill material consisting of silty fine sand with 

few cinders and slag. Fill material was 
described as loose and poorly graded. 

SM 4.5-5.0 417.9 12,000 20,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

1.87 

0.91 

43.05 

0.98 

5.57 

2.8 909154.33 1030177.8 

SLD77196 

Floor of test pit which was fill material 
consisting of silty fine sand with few cinders, 
slag, and bricks. Fill material was described 

as loose and poorly graded. 

SM 4.0-4.5 418.7 12,000 20,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.79 

1A5 

2.94 

1.81 

2.92 

0.1 909161.9 1030162.6 

PP-2 SL077197 

Contact between Bldg. 705/706 concrete 
footer/pile cap and fill material consisting of 

silty fine sand with few cinders, slag, and 
brick. Fill material was described as loose 

and poorly graded. 

SM 3.0-3.5 420 12,000 17,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

3.05 

1.02 

6.53 

063 

549 

0.4 909161.7 , 	1030159.2 

TP-2 

PP-3 SL077198 

Upper contact between black plastic pipe and 
fill material consisting of fine to med. gravel. 

Fill material was described as loose and 
poorly graded. Unknown what pipe was used 

for. 

GP 3.0-3.5 420.1 16,000 26,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

1.85 

0.57 

3.73 

0 92 

2.02 

0.1 909186.8 1030190.1 

PP-1 SL077199 

Lower contact between a 12" sewer line and 
fill material consisting of silty fine sand with 

few cinders and slag. Fill material was 
described as loose and poorly graded. 

SM 5.0-5.5 417.2 16,000 42,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

5.98 

0.57 

113.1 

0.91 

6.56 

7.5 1 	909188.1 
I 

1 
1 	1030191.4 
I  

SLD77200 

Floor of test pit which was fill material 
consisting of silty fine sand with few silty clay 
and few cinders, and slag. Fill material was 

described as loose and poorly graded. 

SM 4.0-4.5 419.2 16,000 25,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.19 

0.7 

2.26 

1.13 

1.7 

0 909189.4 1030189.7 

PP-4 5LD77201 

Upper contact between two water lines and 
fill material consisting of fine to med. gravel. 

Fill material was described as loose and 
poorly graded. 

GP 2.5-3.0 419 16,000 15,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

0.77 

0.11 

0.86 

0.1 

1.19 

0 909205.7 1030179.5 

PP-5 SLD77202 

Contact between Bldg. 705/706 concrete 
footer/pile cap and fill material consisting of 
silty clay. Fill material was described as stiff 

and med. plasticity. 

CL 4.0-4.5 419.2 16,000 18,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

3.11 

1.09 

4.02 

1.28 

5.86 

0.2 909199.7 1030175.6 

• 	• 



• 	• 
Table 3-4 

Potential Preferential Pathway Assessment and Radiological Results for 
Mallinckrodt Inc. Plant 7N 

Potential 
Preferential 

Pathway . 
Location ID 

Potential 
Preferential 

Pathway 
ID 

Potential 
Preferential 

Pathway 
Sample ID 

th Potential Preferential Pathway Description 
Sample 
Matrix 

(USCS)' 

Depth Below 
Groundsurface 

(ft bgs) 

&milky; 
of Sampra 

(ft map 

Gamma Scan 
Background 

(cpm) 

Gamma Scan 
Result (cpm) 3  

Preferential Pathway Gross 
Analytical Results (pCi/g) 

Sum of 
Ratios 

(SOR) 5  

X 
Coordinate 

Y 
Coordinate 

TP-3 

PP-6 SLD77189 
Contact between concrete pad and fill 

material consisting of silty day. Fill material 
was described as stiff and med. plasticity. 

CL 0.9-1.4 421.6 11,000 21,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

1.8 

0.45 

4.36 

0.98 

15.38 

0.4 909270.7 1030223.2 

PP-7 SLD77190 

Contact between brick manhole ard fill 
material consisting of silty fine sand with few 
silty day and few cinders. Fill material was 

described as loose and poorly graded. 

SM 1.5-2.0 420.6 

1.14 
 

11,000 17,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.56 

0.81 

2.98 

18.46 

0.41 909274.7 1030225.7 

PP-1 SLD77191 

Lower contact between a 12" sewer Me and 
fill material consisting of silty fine sand with 
few silty day and few cinders. Fill material 
was described as loose and poorly graded. 

SM 5.5-6.0 417.5 11,000 22,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

1.89 

0.54 

11.67 

0.69 

22.96 

1.1 909271.5 1030225.9 

PP-8 SL077192 

Lower contact of southern water line and fill 
material consisting of silty fine sand with few 

silty day. Fill material was described as 
loose and poorly graded. 

SM 5.0-5.5 418.5 11,000 18,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

1.65 

0.45 

3.47 

0.53 

11.36 

0.3 909271.1 1030227.2 

PP-9 SLD77193 

Lower contact of northern water line and fill 
material consisting of silty fine sand with few 

silty day. Fill material was described as 
loose and poorly graded. 

SM 4.5-5.0 418.8 11,000 18,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

3.14 

1.32 

5.87 

0.89 

31.78 

0.9 909268.3 1030227.3 

SLD77194 

Floor of test pit which was fill material 
consisting of silty fine sand with few s Ity day 
and few cinders, and slag. Fill mater.al  was 

described as loose and poorly graded. 

SM 4.0-4.5 419.1 11,000 20,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.46 

1.44 

3.91 

1.44 

7.52 

0.3 909272.8 1030223.9 

TP-5 

PP-1 5LD77207 

Contact between northern 12" sewer tee and 
fill material consisting of silty fine sand with 
some silly day and few cinders, slag, and 

bricks. Fill material was described as loose 
and poorly graded. 

SM 4.0-4.5 418.8 14,000 20,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

3.3 

0.9 

3.56 

1.05 

6.12 

0.2 909107.5 1030159.7 

PP-10 SL077208 

Contact between eastern 8" sewer line and fill 
material consisting of silty fine sand with 

come silty day and few cinders, slag, and 
bricks. Fill material was described as loose 

and poorly graded. 

SM 4.0-4.5 418.8 14,000 16,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.12 

0.52 

2.22 

0.71 

4.92 

0.1 909106.6 1030158.9 

SLD77524 

Floor of test pit which was fill material 
consisting of silty fine sand with few silly day 
and few cinders, and slag. Fill material was 

described as loose and poorly graded. 

SM 4.0-4.5 418.3 19,000 20,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.46 

0.81 

3.91 

1.28 

6.9 

0.3 909106.8 103156.9 

PP-11 SLD77525 

Contact between concrete pad and fill 
material consisting of silty fine sand with few 

silty day and few cinders, and slag. Fill 
material was described as loose and poorly 

graded. 

SM 0.5-1.0 422.4 14,000 59,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

5.05 

4.69 

5.08 

3.16 

7.84 

0.59 909105.1 1030157.7 



Table 3-4 
Potential Preferential Pathway Assessment and Radiological Results for 

• 	 Mallinckrodt Inc. Plant 7N 

Potential 
Preferential 

Pathway 
Location ID 

Potential 
Preferential 

Pathway 
ID 

Potential 
Preferential 

Pathway 
Sample ID 

Potential Preferential Pathway Description 
Sample 
Matrix 

(USCS)' 

Depth Below 
Groundsurface 

(ft bgs) 

Elevation 
of Sample 

(ft msg 

- Gamma Scan 
Background 

Gamma Scan 
ROW( (CpM) 3  

(cPft)  

Preferential Pathway Gross 
Analytical Results (pCi/g) 

Sum of 
Ratios X 

Coordinate 
Y 

Coordinate 

TP-7 

PP-10 SLD77203 
Contact between 8" sewer line and fill 

material consisting of fine gravel. 
GP 3.5-4.0 417.6 16,000 21,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.43 

0.59 

9.21 

1.03 

9 

0.6 909143.4 1030018.1 

SLD77204 

Floor of test pit which was fill material 
consisting of silty fine sand with few silty clay 
and few cinders, and slag. Fill material was 

described as loose and poorly graded. 

SM 3.5-4.0 417.6 20,000 23,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

11-238 

4.84 

1.52 

7.12 

2.17 

17.59 

0.7 909142.5 1030017.6 

PP-12 SLD77205 

Contact between 4" sewer line and fill 
material consisting of silty fine sand with few 
cinders and slag. Fill material was described 

as loose and poorly graded. 

SM 1.5-2.0 419.4 16,000 18,000 

' 	Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

4.09 

0.97 

3.16 

1.31 

4.03 

0.2 909140.9 1030016 

PP-13 SLD77206 

Lower contact between conduit bundle and fill 
material consisting of silty fine sand with few 

cinders and few slag. Fill material was 
described as loose and poorly graded. Origin 

and use of these conduits is unknown 

SM 1.0-1.5 419.7 16000 15,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

3.39 

0.96 

6.56 

1.25 

8.91 

0.47 909140.1 1030018.8 

SLD76403 PP-14 5LD76409 

Near the elevation of deeper 30" sewer line 
on Destrehan Street, northeast side of Plant 

7N. Soil described as silty fine sand and 
medium gravel with some well rounded sand, 

poorly graded and loose. 

SM 10.0-10.5 411.9 4,300 

1.89  

5,100 

Ra-226 

Ra-228 

Th-230 

Th-232 

11-238 

0.73 

6.89 

0.73 

235 

0.4 909348.5 1030270.2 

SLD76411 PP-14 SLD76418 

Near the elevation of deeper 30" sewer line 
on Destrehan Street, northwest side of Plant 
7N (west of SLD76430). Soil described as 
silty fine sand with some cinders, slag, and 
wood pulp, and few brick. Fill material was 

described as poorly graded and loose. 

SM 13.0-13.5 410.5 4,500 4,900 

Ra-226 

Ra-228 

Th-230 

Th-232 

1.1-238 

1.96 

0.5 

-0.39 

0.5 

4.07 

0.1 908933.1 1030102.1 

SL076420 PP-14 SLD76427 

Near the elevation of deeper 30° sewer line 
on Destrehan Street, northwest side of Plant 

7N (approx. 45' east and 15' south of 
SLD76430). Soil described as silty clay with 
cinders and slag. Fill material was described 

as med. Stiff and med. plasticity. 

CL 12.5-13.0 411.8 7,900 8,000 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

2.02 

0.59 

1.91 

0.58 

0.88 

o 908988.7 

■ 

1030112.7 

SLD76430 PP-14 SLD76437 

Near the elevation of deeper 30" sewer line 
on Destrehan Street, approx. 8 ft S. of 

apparent Manhole that is connected to deep 
6EH sewer line. Soil described as silty clay 
with few cinders and slag. Fill material was 
described as med. Stiff and med. plasticity. 

CL 11.0-11.5 410.9 6,700 6,500 

Ra-226 

Ra-228 

Th-230 

Th-232 

U-238 

5.92 

1.02 

41.4 

1.02 

7.41 

2.8 909348.5 1030270.2 

1 0553 rem to the Untied 501 Clasallkation System 
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Table 4-1 
Summary of Data Quality Assessment for Mallinckrodt, Inc. Plant 7N and Plant 7S 

Pre-Design Investigation 

Pane 1 of 4 
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 DOOs for 
precision? 

• 

• 

Field screening samples met the precision objectives. 

The data have been evaluated and/or validated by the 
SAIC Data Management Group. The Relative Percent 
Difference (RPD) and/or Normalized Absolute Difference 
(NAD) were generally within the control limits for both the 
field and laboratory duplicate samples. Tables 4a 
through 4d demonstrate the few exceptions. The data 
can be used for their intended purpose. 

Accuracy 
• Did laboratory control samples and/or 

tracer samples analyzed in the 
laboratory meet SAG Table 3-1 DQ0s 
for accuracy? 

• The data have been evaluated and/or validated by the 
SAIC Data Management Group. The percent recoveries 
for the laboratory control samples (LCS) and/or tracers 
were within control limits. The data can be used for their 
intended purpose. 

Representativeness 
• Was the pre-design investigation 

sampling plan designed according to 
the SAG requirements? 

• Were the sampling techniques defined 
in the SAG implemented? 

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

• Were holding times exceeded? 

• 

• 

• 

• 

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

Sampling techniques defined in the SAG were 
implemented. 
The data have been evaluated and/or validated by the 
SAIC Data Management Group. The proper analytical 
methods were utilized in the analyses of these samples. 
Holding times were met for 99.8% of the analyses. For 
the analyses that exceeded the holding time, the data 
was qualified as estimated. The data can be used for 
their intended purpose. 

Completeness 
• Are results available for at least 95% of 

field screening samples? 
• Are results available for at least 90% of 

laboratory samples? 

• 

• 

Results are available for 100% of the field screening 
samples. 
The percent completeness for this sampling effort is 
99.99%. 

Comparability 
• Are data sets sufficiently comparable 

to allow reasonable conclusions to be 
drawn? 

• Current and historical information are sufficiently 
comparable to allow a reasonable determination of the 
nature and extent of the radiological contamination. 

• 



Table 4-1 
Summary of Data Quality Assessment for Mallinckrodt, Inc. Plant 7N and Plant 7S 

Pre-Design Investigation 

Page 2 of 4 
Pre-Design Investigation Samples 
• Were all proposed sample locations 

sampled? 
• All sample locations were sampled. 

• Yes, USACE concurrence was obtained for sample 
• Has USACE concurrence been 

obtained for samples that were not 
collected? 

intervals that could not be collected due to sample 
recovery issues. 

• Were the surface and subsurface soil 
concentrations of radiological COCs, 
and their associated SOR values, 
determined for Mallinckrodt Plant 7N 
and Plant 7S? 

• The surface and subsurface concentration of radiological 
COCs and their associated SOR values were determine 
for Mallinckrodt Plant 7N and Plant 7S. 

• Were areas within Plant 7N and Plant • Areas requiring remediation were identified within Plant 
78 identified as requiring remediation? 7N and Plant 7S. 

• Was the contamination due to • Radiological contamination was identified in areas where 
MED/AEC activities? MED/AEC operations were reported to have occurred. 

However, Buildings 704, 705, 706, and 708 (including the 
yard area) were also reportedly used as support areas 
for non-MED/AEC operations (Mallinckrodt, 1994). 
Additionally, non-MED/AEC URO is reportedly buried on 
the east side of Plant 7S (Mallinckrodt, 1999). The final 
determination has not been made as to whether the 
areas of radiological contamination are solely the result 
of MED/AEC activities due to the similarities between 
MED/AEC and non-MED/AEC radiological 
characteristics. 

• Was the vertical extent of 
contamination delineated at each 
sample location? 

• The vertical extent of contamination was delineated at 
each sample location utilizing the analytical data and the 
geological data. 

• Was the horizontal extent of 
contamination delineated around each 
area of contamination? 

• The horizontal extent of contamination was delineated 
around each area of contamination utilizing the analytical 
data and the geological data. 

• What were the soil concentrations of 
arsenic and cadmium at Plant 7N and 
7S, and do they meet the remediation 
criteria established in the ROD 
(USACE, 1998)? 

• Soil samples for arsenic and cadmium were collected 
and submitted for laboratory analysis during the pre-
design investigation. The concentrations of arsenic and 
cadmium, and an assessment as to whether the results 
meet the remediation criteria established in the ROD 
(USACE, 1998), will be addressed in the Post 
Remediation Action Report. 

Potential Class 2 Areas 
• Were all Potential Class 2 borings 

completed and sampled? 
• All planned borings were completed and sampled. 

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

• Yes, USAGE concurrence was obtained for sample 
intervals that could not be collected due to sample 
recovery issues and/or location accessibility issues. 

• For borings with sample results with • Five additional soil borings were completed. 
SOR greater than 1, were additional 
borings completed? 

• 

• 

• 
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Table 4-1a: Split Precision for Alpha Spec. Analyses at Plants 7N and 7S 

Alpha Spec. 
Parent ID / Field Split ID 

TH-228 
RPD 	NAD 

TH-230 
RPD 	NAD 

TH-232 
RPD 	NAD 

SLD07347 / SLD07347-2 NA 0.31 7.17% 	NA 17.87% 	NA 
SLD27592 / SLD27592-2 NA 0.18 4.88% 	NA NA 0.38 
SLD27908 / SLD27908-2 NA 0.47 14.47% 	NA 10.61% 	NA 
SLD27941 / SLD27941-2 22.32% 	NA 2.62% 	NA 24.92% 	NA 
5LD27964 / SLD27964-2 32.84% 0.54 17.94% 	NA 62.24% 0.96 
SLD27968 / SLD27968-2 NA 0.05 1.10% 	NA 44.68% 0.82 

NA = Not Applicable 

Table 4 -1b: Duplicate Precision for Alpha Spec. Analyses at Plants 7N and 7S 

Alpha Spec. 
Parent ID / Field Dup. ID 

TH-228 
RPD 	NAD 

TH-230 
RPD 	NAD 

TH-232 
RPD 	NAD 

5LD07347 / 5LD07347-1 NA 0.90 0.48% 	NA NA 0.22 
SLD27592 / SLD27592-1 NA 0.70 11.91% 	NA NA 0.09 
SLD27676 / SLD27676-1 NA 0.60 2.94% 	NA NA 0.49 
5LD27728 / SLD27728-1 NA 0.86 28.87% 0.63 NA 0.16 
SLD27792 / SLD27792-1 NA 0.89 45.13% 1.21 NA 0.18 
SLD27908 / SLD27908-1 NA 0.31 3.28% 	NA 17.72% 	NA 
SLD27922 / SLD27922-1 NA 0.64 68.32% 1.51 NA 0.23 
SLD27941 / SLD27941-1 3.16% 	NA 3.12% 	NA 49.45% 1.18 
SLD27964 / SLD27964-1 NA 0.59 2.84% 	NA 29.82% 0.46 
SLD27968 / SLD27968-1 NA 0.61 9.96% 	NA 39.56% 0.60 
SLD76404 / SLD76404-1 NA 0.82 30.37% 0.54 19.31% 	NA 
SLD76421 / SLD76421-1 NA 0.07 52.51% 1.46 38.26% 0.60 

NA = Not Applicable 

• 



Table 4-1c: Split Precision for Gamma Spec Analyses at Plant 7N and 7S 

GammaSpeo. 
ParentID/ReldSOMID 

PC-227 
RPD 	NA!) 

AW41 
RPD 	NA!) 

CS-137 
RPD 	NAD 

K-40 
RPD 	NA!) 

PA-231 
RPD NAD 

RA-226 
RPD 	NA!) 

RA-228 
RPD 	NA!) 

TH228 
RPD 	NA!) 

Ti-kno 
RPD NAD 

T1-1-= 
RPD 	NA!) 

u435 
RPD NA!) 

wns 
RPD 	NA!) 

SUD068164/SLD06564-2 NA 1.47 NA 0.42 NA 031 NA 1.26 NA 039 NA 227 NA 0.12 NA 029 NA 052 NA 029 NA 021 NA 1.45 

SUD07347/SLD07347-2 NA 122 NA 017 NA 020 3220% 110 NA 015 8639% 617 NA 030 NA 0.95 NA 	1.13 NA 0.95 NA 0.18 _NA 0.24 

SLD27592/SU205922 NA 424 NA 124 NA 034 17.44% NA NA 0.52 NA 221 NA 1.16 NA 0.43 NA 0.48 NA 152 NA 0.40 -  NA alp 

SLD27908/SUD279082 NA 0.35 NA 025 NA 0.04 11.81% NA NA 1.37 8246% 218 NA 0.14 NA 0.14 NA 070 NA 1.44 _NA 0.37 NA 056 

SLD27941/SLD27941-2 NA 0.51 NA 026 NA 0.00 NA 055 NA 0.03 7731%a88 NA 021 NA 021 NA 045 1525% NA -  NA 236 NA 023 

SID27964/SLE279642 NA 0.58 NA 0.94 NA 0.46 853% NA NA 	1.17 NA 	131 NA 019 NA 018 NA 078 NA tal NA 250 NA 1.68 

SL027968/9LC279532 NA 079 NA 0.93 NA 013 aawo NA NA 	1.03 NA 2.01 NA 027 NA 0.27 NA 076 NA 0.11 NA 0.04 NA 0.11 

NA= Not Applicable 
LAEove-Urrit 

Table 4-1d: Duplicate Precision for Gamma Spec Analyses at Plant 7N and 7S 

Gamma Spec. 
Parent ID / Field Dup. ID 

AC-227 
RPD 	NAD 

AM-241 
RPD 	NAD 

CS-137 
RPD 	NAD 

K-40 
RPD 	NAD 

PA-231 
APO NAD 

RA-226 
RPD 	MAD 

RA-228 
RPD 	NAD 

TH-228 
RPD 	NAD 

TH-230 
RPD NAD 

TH-232 
RPD 	NAD 

U-235 
RPD NAD 

U-238 
RPD 	NAD 

SL006843 / SLD06843-1 NA 0.80 NA 0.47 NA 0.68 7.35% NA NA 1.04 2.70% NA NA 0.71 NA 0.71 NA 0.34 NA 	0.71 NA 0.17 NA 0.76 

SLD06864 / SLD06864-1 NA 0.12 NA 0.89 NA 0.91 16.67% _NA NA 0.07 1.13% NA NA 0.71 NA 0.71 NA 0.66 NA 	0.71 NA 1.15  NA 0.43 
SLD07347 / SLD07347-1 NA 1.37 NA 0.17 NA 0.05 -5-1.06% 4.46 NA 0.03 58.6-62, 11,25 60.6N 4.92 60.61% 4.92 NA 1.27 -60.61% 	4.9-2 NA 0.55 ' - ---NA 2.78 
SLD27592 / SLD27592-1 NA 0.21 NA 0.12 NA 0.23 8.94% _ NA NA 0.19 3.42% NA 10.63% NA 10.63% NA NA 0.33 10.63% 	NA NA 0.83 NA 2.37 

SLD27676 / SLD27676-1 NA 0.61 NA 0.55 NA 0.57 6710-52; 4.14 NA 0.87 5.61% NA 33.92% 1.58 33.92% 1.58 NA 0.74 33.92% 	1.58 NA 0.80 NA 1.26 
SLD27728 / SLD27728-1 NA 0.58 NA 0.15 NA 0.65 13.76% NA NA 0.50 18.51% NA NA 0.19 NA 0.19 NA 0.96 NA 	0.19 NA 0.46 - NA 2.95 
SLD27792 / SLD27792-1 NA 0.48 NA 0.70 NA 0.16 &4.82*%0 2.13 NA 0.92 89.30°/. 11.47 NA 1.74 NA 1.74 NA 0.23 NA _1.74 NA 0.15 10.77% 

SLD27884 / SLD27884-1 NA 1.06 NA 0.33 NA 5.83 46.91% 2.90 NA 0.36 10.08% NA 4-6-.15-% 2.52 716.15°70 -2.-62 --N-A 3-.40 46.16°1: 2.5-2 NA 1.00 26.04% 1.19 

SLD27908 / SLD27908-1 NA 0.67 NA 0.14 NA 0.16 29.45% 1.39 NA 0.10 21.51% NA NA 1.18 NA 1.18 NA 0.61 NA 	1.18 NA 0.51 NA 0.01 
SLD27922 / SLD27922-1 NA 1.21 NA 1.25 NA 0.76 7.79% NA NA 1.00 -96-.844-°/. -§.3'7 NA 1.04 NA 1.04 NA 0.15 NA 	1.04 NA 0.52 ' 	NA 1.9'8 
SLD27941 / SLD27941-1 NA 0.37 NA 0.17 27.64% 1.26 NA 0.21 NA 0.27 9.78% NA 2.27% NA 2.27% NA NA 0.82 2.27% 	NA NA 0.47 NA 0.22 
SLD27964 / SLD27964-1 NA 0.26 NA 0.10 NA 0.37 5.05% NA NA 0.23 3.57% NA NA 0.29 NA 0.29 NA 0.28 NA 0.29 NA 0.03 NA 0.42 
SLD27968 / SLD27968-1 NA 0.60 NA 0.20 NA 0.71 26.18% 1.10 NA 0.23 6.72% NA NA 0.35 NA 0.35 NA 0.16 NA 0.35 NA 0.45 NA 0.13 
SLD76404 / SLD76404-1 NA 0.63 NA 0.20 NA 0.00 7.70% NA NA 0.34 3.29% NA NA 0.96 NA 0.96 NA 0.28 NA 	0.96 NA 1.12 NA 0.23 
SLD76421 / SLD76421-1 NA 2.01 NA 0.10 NA 0.94 10.85% NA NA 0.56 44.50-670 8.20 2.38% NA 2.38% NA NA 0.85 2.38% 	NA NA 0.22 NA 0.42 

NA = Not Applicable 
rAboT,e-Ci ] 
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Date Sample was collected: 
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Date Sample was collected: Date Sample was analyzed: 
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RADIOLOGICAL SURVEY FORM 

Date Sample was analyzed: 3 -13-0  

ountrate of Empty Pan: Beta .1.1..quots_ 
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(feet) 
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Net Activity in 
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FUSRAP SLDS 775575 

RADIOLOGICAL SURVEY FORM 
WOW 

Sample ID  no oc0s,33  

Instrument #1 Background  Li -700 c p  
Countrate of Empty Pan: Beta g_gy_f_ca_ 

Date Sample was collected:  3 - 13-0  

Instrument #2 Bacicground 	

Date Sample was analyzed: 	-13-03  

Sample Depth 
(feet) 

Gross Field Scan 
of Spoon 

(Instrument #1) in 
cpm 

Gross Activity 
in Bag 

(Instrument #2) 
in cpm 

Gas Proportional Countrate in cpm 

Gross Beta 

Net Field Scan 
of Spoon in cpm 

Net Activity in 
Bag in cpm 

Net Beta 
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EVIT Corporation 
FUSRAP SLDS 775575 

RADIOLOGICAL SURVEY FORM 

Survey Number .1_0- CY 0 



1,034 

66" - 72" 47000 	1032 

Page 	 of 

RADIOLOGICAL SURVEY FORM 

Survey Number 070a  

0" - 6" 72''-78" 37,000 

84"-90" 

90"-96" 

12" - 18" 

18" -24" 

84,000 

Sample Location 	TP-8 Plant 7 North 
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RADIOLOGICAL SURVEY FORM 
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111 poration 
FUS 	SLDS 775575 

• 
RADIOLOGICAL SURVEY FORM 
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Sample ID  SLD 0638 ,4313 Date Sample was collected:  3-(=,-0 3 	Date Sample was analyzed! 	- - 03 

strument #1 Background 	Instrument #2 Background  q30  

Countrate of Empty Pan: Beta  90 e  
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Gross Field Scan 
of Spoon 
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Gas Proportional Countrate In cpm 

Gross Beta 

Net Activity In 
Bag in cpm 

Net Field Scan 
of Spoon in cpm 
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Cummings, Mark 

From: 	Cummings, Mark 

Sent: 	Monday, May 05, 2003 11:41 AM 

To: 	Mark A. Peterson (MARK.A.PETERSON@saic.com ) 

Cc: 	Victor Samargian (VICTOR.SAMARGIAN@saic.com ); Rood, Gerald 

Subject: Spilt/Spilt Dup for MI Plant 7N/7S 

Tracking: Recipient 	 Delivery 	 Read 

Mark A. Peterson (MARK.A.PETERSON@saic.com ) 

Victor Samargian (VICTOR.SAMARGIAN@saic.com ) 

Rood, Gerald 	 Delivered: 5/5/2003 11:41 AM Read: 5/5/2003 2:17 PM 

Mark, 

To follow-up our conversation this morning (05/05/03), we will collect a spilt/spilt dup sample from the potential 
class 2 boring SLD07347 at the 0-0.5 ft sample interval instead of the sample interval in the 0.5-2.0 ft interval. 
This change is necessary due to the concrete cover (12-18 in) and the area limitations of the saw cut that would 
not facilitate the collection of sufficient soil volume from the lower portion of the sample interval. If you have any 
question, please let me know. 

Thanks, 

Az4//9L Watrunin54,  

Shaw E&I 
110 James S. McDonnell Blvd. 
Hazelwood, MO 63042 
Office (314)895-2252 
Cell (314)565-9362 
Fax (314)895-2200 

5/13/2003 
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RADIOLOGICAL SURVEY FORM 

Date Sample was collected:  3-10-03  
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sample ID  st.b o -P.1 3  

strument #1 Background 	Li 8 ̀71 c_e ty. 

Countrate of Empty Pan: Beta 23_9:12_,. 

Date Sample was collected: 	- 	- 	Date Sample was analyzed:  A — i0  

Instrument #2 Background 	1 to 44 crY1- 

Sample Depth 
(feet) 

Gross Field Scan 
of Spoon 

(Instrument #1) in 
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Gas Proportional Countrate in cpm 

Gross Beta 	Net Beta 
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RADIOLOGICAL SURVEY FORM. 

Sample ID 5 D CD 7 'I 35-  
Cc) 	Po, ric.s 

trument #1 Background  4 'A q0 	Instrument #2 Background  Li -7 I? c  

Date Sample was collected: 3— 11- a 	Date Sample was analyzed:  3 - 11-  c.  
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60" - 66" 
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0" - 6" 
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6" - 12" 
c?.2, (DOD 

12"- 18" 12" 	- 18" 
- 90" 
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PROFESSIONAL 
ENVIRONMENTAL ENGINEERS, INC. 

500 S. Ewing, Suite E 
Si. Louis, MO 63103 

(314) 531-0060 
Fax (314) 531-0068 

• F.!1 \ 1 1(inint 11 1,j .: ! , :11,t.:. 1 01 4.'. 1 ! 1 :.1111•11 .,: • ktip.•1'.., 

November 15, 2001 
Project No. 6931.2 

Mr. Mike McCarrin 
IT Corporation 
300 West Washington, Suite 900 
Chicago, Illinois 60606-2001 

RE: Task Order No. 0002/WAD #3 
Contract No. DACW41-98-D-9006 
Geophysical Surveying at FUSRAP St. Louis Downtown Site (SLDS) 

Dear Mr. McCarrin: 

This letter documents the activities and results of electromagnetic (EM), magnetometer 
(MAG) and ground penetrating radar (GPR) surveys performed by Professional 
Environmental Engineers, Inc. (PE), at the Formerly Utilized Sites Remedial Action Program 
(FUSRAP) St. Louis Downtown Site (SLDS). Geophysical surveying was performed at two 
locations within the active SLDS Mallinckrodt Inc., facility, Plant 6 and Plant 7. The work was 
conducted in an effort to determine the presence and potential locations of suspected 
subsurface trenches. 

GEOPHYSICAL SURVEY ACTIVITIES AND RESULTS 

Prior to initiating field activities on site, PE personnel conducted a site inspection, attended a 
QC meeting to discuss the upcoming survey activities, and completed a required Mallickrodt 
Inc., site-specific health and safety training session. PE then reviewed available architectural 
drawings of the property, available historical information regarding subsurface conditions, 
and reviewed logs provided from soil borings advanced near the survey locations at Plant 6 
and 7. Information from available sources along with observations noted during the site 
inspection was used to develop an overall approach and methodology in an effort to collect 
useful geophysical data. 

PLANT 6 AREA 

On September 19 through 21, 2001, PE conducted geophysical surveys at the Plant 6 area 
of the subject property. A Geonics ®  Model EM31-MK2 electromagnetic detector (EM31), a 
Geometries®  Model G-858 portable cesium magnetometer (G-858), and a Geometries ®  
Model S1R2 ground penetrating radar unit (SIR2) were used to collect subsurface data. The 
EM31 identifies variation in conductivity associated with different subsurface materials. The 
G-858 identifies the magnetic signature of subsurface metallic objects. The SIR2 identifies 
objects and abrupt changes in the subsurface through a display of reflected radar signal 
images. All instruments were factory calibrated or certified as being in original condition and 
were field calibrated, when required, prior to conducting the surveys. 

Four areas (main, north, east, and south) were gridded at Plant 6 where historical records 
indicated probable buried trench locations. (refer to Figures 1, 2, and 3 for Plant 6 survey 
areas). Irregularity in size and shape of the gridded areas was due to the presence of 
surface obstacles in the survey area. The main grid was approximately 42 feet long by 42 
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feet wide and included two suspected trenches and a portion of a third trench. The north grid 
adjoined the north boundary of the main grid, extended north through a gated-opening in a 
chain-link fence into an area referred to as the "boneyard", and included a portion of one 
suspected trench. The north grid measured approximately 56 feet long by 15 feet wide. The 
east grid adjoined the east boundary of the main grid and included a portion of one 
suspected trench. The east grid was approximately 28 feet long by 12 feet wide. The south 
grid adjoined the south boundary of the main grid. The south grid measured approximately 
33 feet long by 14 feet wide. 

Survey lines in each grid were established at 3-feet intervals within the four survey areas. 
The EM31 recorded conductivity readings at a rate of 2 readings per second along the 
continuously walked survey lines. The G-858 recorded total magnetic field readings at a rate 
of 10 readings per second along continuously walked survey lines. The S1R2 recorded 
images of subsurface radar reflections at a rate of one every 5 nanoseconds along the 
continuously walked survey lines. Data collected by each of the instruments were flagged 
every 14 feet in the data sets by placement of a marker and electronically stored within the 
internal data logging devices. This was done in order to keep any distortion of the survey 
distances to a minimum. Only markers placed in the GPR data are depicted graphically. 
Field readings collected during these surveys were downloaded from the instruments' data 
logger and contoured by PE using Surfer ®  graphics software (Version 7). 

The surface contours depicted in Figures 1, 2, and 4 correspond with the individual 
wireframe and contour maps of the appropriate survey areas in Appendix A. Figure 1 shows 
the surface contours generated from data collected using the EM31. Few anomalies are 
present within the data and none are noted to correspond with the suspected trench 
locations. Of the elevated readings, one is present in the northwest corner of the main grid 
and the other is present along the eastern boundary of the north grid. Both of these areas of 
elevated conductivity readings are thought to correspond with metallic surface objects. 

Figure 2 depicts the surface contours representing total magnetic field readings collected 
using the G-858. One area of reduced readings was observed in the data and no readings 
are noted as corresponding with the suspected trench locations. A decrease in the total 
magnetic field readings is a normal data feature, often associated with above- and surface-
grade metallic objects. The open chain-link fence gates were located in the vicinity of the 
northwest corner of the main grid. 

GPR images were collected from the previously established grids in the Plant 6 area and are 
presented graphically in Appendix B. Figure 3 shows the survey lines of travel used to 
collect data with the SIR2. A 400 MHz antenna was utilized to produce images to an 
approximate depth of 3.0 meters. All data collected at the Plant 6 location are unfiltered with 
a gain setting of zero. As discussed above, data collected with the SIR2 were flagged by 
placement of a marker and electronically stored within the internal data logging device. 
Additionally, it should be noted that markers were often placed at the end of each survey line 
(designated by "EL" on the images) and the portion of the image to the right of such markers 
is not included in a given survey area. No markers were placed at the start of the survey 
line. As such, the beginning of the image on the left-hand side represents the start of the 
survey line. Markers were placed in the GPR data every 14 feet (with the exception of 
survey lines 16 through 25, 30 and 32) in order to keep any distortion of the survey distances 
to a minimum. Survey lines 16 through 25 were only 14 feet long and, as such, no markers 
were placed in this data set. In survey line 30, markers were placed in the data not only at 
14-feet intervals, but at the suspected trench boundaries as well. Only markers noting the 
suspected trench boundaries were placed in the data for survey line 32. 
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• GPR data were collected and images produced following a total of 32 survey lines 
established at 3-feet intervals (some repetition of the survey lines occurred as described 
below). Survey lines 1 through 25 were traveled in a west to east direction and lines 26 
through 32 were traveled from south to north. Both survey lines 30 and 32 were traveled 
northward through the south, main, and north grids and they include crossing over two 
suspected trench locations. Survey line 31 (not shown on Figure 3) was eliminated from the 
collected set of images due to errors in marker placement. 

Subsurface objects and abrupt transitions in lithology are known to create a prominent 
"inverted V" feature in radar images. Numerous prominent features are noted in survey line 
images collected at Plant 6. A consistent "inverted V" image feature is present between the 
first and second 14-feet markers in survey lines 1 through 15. This feature is thought to be in 
association with a buried direct current electric utility line later identified by a Mallickrodt Inc., 
representative on site. Two additional consistent images are present in survey lines 26 
through 29. Shallow subsurface objects or abrupt vertical changes in lithology (ex. trench 
boundaries) are likely responsible for the image features noted between the start of the 
survey line and the first 14-feet marker and between the third and fourth 14-feet markers. 
The black band present at the top of each image is known as a surface reflection. 

Images from survey lines 30 and 32 are of the same survey lime, differing only by marker 
placement. Since location of the suspected trenches is the focus of this effort, survey line 32 
with markers present only at the suspected trench location will be discussed. Two separate 
features are noted in the survey line 32 image. First, there are four significant radar 
reflections that may correspond with a transition in the subsurface. Although it is not known 
if this corresponds with a difference in fill material used in the suspected trenches, the 
features are conspicuously close to marker placements (suspected trench locations). 
Second, a horizontal zone of radar absorbance is present near the mid-line of the image, 
deepening as the corresponding image progresses northward. This dark band feature may 
be associated with clay material used to cap the suspected trenches. Because of the 
extremely small particle size of clay, it is known to absorb ground penetrating radar signals, 
thus potentially causing the dark band in the image. 

PLANT 7 AREA 

On September 24, 2001, two accessible areas (main and south grids) were identified at Plant 
7 where gridded surveys were determined to be necessary and possible (refer to Figures 4 
and 5). The sizes and shapes of the gridded areas were based on the presence of surface 
obstacles in the survey area. The main grid was approximately 140 feet long by 15 feet wide 
arid included portions of four suspected trenches. The south grid adjoined the southwest 
corner of the main grid. The south grid measured approximately 40 feet long by 12 feet wide 
and included a portion of one suspected trench. 

Survey lines in each grid were established at 3-foot intervals within the two survey areas. G-
858 and SIR2 surveys were conducted over the gridded areas. The EM31 was not used to 
collect data at Plant 7 due to the small target size of the suspected trenches in these areas 
and the amount of distortion encountered in the G-858 and SIR2 surveys. The distortions 
were assumed to represent fill material that obscured the subsurface conditions. Data 
collected by the G-858 and SIR2 instruments were flagged every 10 feet in the data sets by 
placement of a marker, and electronically stored within the internal data logging device. All 
field readings collected during the surveys were handled similarly as those in Plant 6. 

The G-858 recorded total magnetic field readings at a rate of 10 readings per second along 
continuously walked survey lines. The surface contours depicted in Figure 4 correspond with 



the appropriate wireframe and contour maps of the Plant 7 survey areas in Appendix A. All 
wireframe and contour maps were produced using Surfer®  Version 7 software and 
graphically represent the unedited raw data collected by the G-858 instrument. Several 
significant changes in magnetic field readings are present within the collected data. Of the 
magnetic readings noted in the main grid, one significant decrease is present along the 
northern boundary and corresponds to an above-ground chain-link fence; a significant 
increase in magnetic field readings is present near the center of the grid and corresponds 
with the second northernmost suspected trench location. One elevated reading in the south 
grid corresponds to the southernmost suspected trench location while two additional 
elevated readings were noted south of this same trench. These areas of elevated magnetic 
field readings are thought to represent subsurface metallic objects, although their origin is 
unknown. 

GPR data were collected from the previously established grids in the Plant 7 area and are 
presented graphically in Appendix B. Figure 5 shows the survey lines of travel used to 
collect the data with the SIR2. All survey lines were traveled in a north to south direction. A 
400 MHz antenna was utilized to produce images to an approximate depth of 3.0 meters. All 
images are unfiltered, although they differ from those images collected in Plant 6 due to 
using a gain setting of 2 which displays greater contrast in comparison. 

Markers were placed in the data every 10 feet (with the exception of survey lines 7,8,13, and 
14) in order to keep any distortion of the survey distances to a minimum. In survey lines 
7,8,13,and 14, markers were placed in the image at the suspected trench boundaries. 
Again, it should be noted that markers were often placed at the end of each survey line 
(designated by "EL" on the images) and the portion of the image to the right of such markers 
is not included in a given survey area. The beginning of the image on the left-hand side 
represents the start of the survey line. 

Survey lines 1 through 8 passed over four suspected trench locations and survey lines 9 
thrc ugh 14 passed over one suspected trench. Numerous prominent features or reflections 
are noted in radar images collected at Plant 7. However, none are believed to correspond 
with suspected trench locations. The reflections are thought to be due to the large quantity 
of artificial fill present (as reported by IT Corporation). These radar reflections indicate the 
presence of numerous small objects, such as those that would be produced by buried 
concrete or brick. Additionally, these reflections indicate the targets are present at an 
approximate depth of 1 to 1.5 meters below grade. 

CONCLUSIONS 

Based on the surveys conducted and the equipment used, only limited success was noted in 
identifying and locating the suspected buried features. None of the three geophysical 
techniques definitively identified or located the suspected trenches at Plant 6 or 7. Although 
reflected radar features in survey line 32 at Plant 6 somewhat correspond with suspected 
trench locations, the features were not prominent enough to conclusively determine the 
location of burial trenches. Neither the associated trench features, nor the suspected trench 
contents produced a clear, consistent signature capable of being used to identify the 
trenches between Plants 6 and 7. The magnetometer detected elevated magnetic field 
readings in portions of the suspected trenches at Plant 7 that may correspond with two 
trench locations. However, the anomaly only extended through a portion of the suspected 
trench zone suggesting that the magnetic target is not consistent throughout the trench. 

It is likely that any geophysical technique used for subsurface locating will only definitively 
identify underground targets if/when there are sufficient contrasts in the surrounding 

• 

• 

• 
4 



materials to allow distinction of the target(s). Of the areas explored, it appears that there 
were not sufficient enough differences in the backfill material and trench material to identify 
the targets. The unreacted ore, if present, does not appear to be present in sufficient 
quantity to allow detection by electromagnetic means and does not appear to have a metallic 
property capable of being detected with the equipment used for these surveys 

Based upon the observations discussed above, it is noted that where sufficient geophysical 
characteristic contrasts do occur between the anticipated target and the background 
materials (ex the copper cable identified in/near Plant 6), the exploration surveys can be 
useful. It is likely that similar surveys to those used for this exploration work may be able to 
identify buried foundations, pipes, tanks, etc. in the existing fill materials. PE appreciates the 
opportunity to provide IT Corporation with geophysical surveying services. Should you have 
any questions of require additional information, please feel free to contact the undersigned. 

Respectfully Submitted, 
Professional Environmental Engineers, Inc. 

Paul J. Waggoner 
Project Manager 

Robert J. Louden 
Director of UST/ESA Services 

L 
Enclosures: 	Figure 1 — Plant 6 Property Map With Suspected Trench Locations, Survey 

Grid Locations, and Conductivity Reading Contours. 
Figure 2 — Plant 6 Property Map With Suspected Trench Locations, Survey 
Grid Locations, and Total Magnetic Field Contours. 
Figure 3 — Plant 6 Property Map With Suspected Trench Locations, Survey 
Grid Locations, and Ground Penetrating Radar Survey Lines. 
Figure 4 — Plant 7 Property Map With Suspected Trench Locations, Survey 
Grid Locations, and Total Magnetic Field Reading Contours. 
Figure 5 — Plant 7 Property Map With Suspected Trench Locations, Survey 
Grid Locations, and Ground Penetrating Radar Survey Lines. 
Appendix A Combined Wireframe and Contour Maps 
Appendix B Ground Penetrating Radar Images 
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cc: 	 Herman Hanner, PE 
George Barsom, PE 
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PLANT 6 MAIN GRID AREA 
G858 MAGNETOMETER RESULTS 
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Plant 3 Ground Penetrating Radar Images 

Survey Lines 1 (Top) and 2 (Bottom) 	EL 

EL 

Marker Spacing = 14.0 feet 
Frofile Death = 3.0 meters 
Image is Lnfiltered 
Gain = 0 



Plant +3 Ground Penetrating Radar Images 
Survey Lines 3 (Top) and 4 (Bottom) EL 

EL 

Marker Spacing = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltered 
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Plant 6 Ground PenetraLing Radar Images 
Survey Lines 5 (Top) and 6 (Bottom) EL 

EL 
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Marker Spacing = 14.0 feet 
ProRe Depth = 3.0 meters 
!nage is unfiltered 
Gain = 0 
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Plant 6 Ground Penetrating Radar Images 
Survey Lines 7 (Top) and 8 (Bottom) EL 
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Marker Spacing = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltered 
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Plant 6 Ground Fenetrating Radar Images 

Survey Lnes 9 (Top) and 10 (Bottom) EL 
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Plant 6 Ground Penetrating Radar linages 
Survey Lines 11 (Top) and 12 (Bottom) EL 
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Imageis unfiltered 
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Plant 6 Giound Penetrating Radar Images 

Survey Lines 13 (Top) and 14 (3ottom) EL 
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Marker Spacing = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfilteret 
Gain .= 0 



Plant 6 Ground Penetrating Radar Images 
Survey Line 15 
	

EL 

Marker Spacing = 14.0 feet 
Prof- le Depth = 3.0 meters 
Image is unfiltered 4pr in = 0 



Plant E Gcound Penetrating Radar mages 
Survey Lines 16 (MO and 17 (Bottom) 
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Total Image Width = 14.0 feet 
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Image is unfiltered 
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Plant 6 Ground Penetrating Radar Images 
Survey Lines 18 (Top) and 19 (Bottom) 

Total Image Width = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltered 
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Plant 6 Grounu Penetrating Radar Images 
Survey Lines 20 (Top) and 21 (Bottom) 
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Total Image Width = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltered 
Gain = 0 
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Plant 6 Ground Penetrating Radar Images 
Survey Lines 22 (Top) and 23 (Bottom) 

   

     

     

  

Total Image Width = 14.0 feet (Top), End Line Marker =14.0 feet (Bottom) 
Profile Depth = 3.0 meters 
Image is unfiltered 
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Plant 6 Ground Penetrating Radar Images 

Survey Lines 24 (Top) and 25 (Bottom) 
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Total Image Widtn = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltered 
Gain = 0 
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Plant 6 Ground Penetrating Radar Im ages 

Survey Lines 26 (Top) and 27 (Bottom) 
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Mar<er Spacing = 14.0 feet 
Profi e Depth = 3.0 meters 
Imace is unfiltered 

•
in = 0 
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Plant 6 Ground Penetrating Radar Images 
Survey Vines 28 (Top) and 29 (Bottom) EL 
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Marker Spacing = 14.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltered 
Gain 0 
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Plant 6 Ground Penetrating Radar Images 
Survey Lines 30 (Top) and 32 (Bottom) 
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14.0 feet marker spacing and trench locatior markers present (Top), Markers 
placed at suspect trench locations only (Bottom). 
Profi e Depth = 3.0 meters 
'mace is unfiltered 

lpin = 0 
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Plant 7 Ground Penetrating Radar images 
Survey Lines 1 (Top) and 2 (Bottom) 	 EL 
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Marker Spacing = 10.0 feet 
P -ofile Depth = 3.0 meters 
Image is unfiltered 
Gain = 2 
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Plant 7 Ground Peneiratiny Radar Images 
Survey Lines 3 (Tcp) and 4 (Bottom) 
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Marker Spacing = 10.0 feet 
PrDfile Depth = 3.0 meters 
Image is unfiltered 
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Flant 7 Ground Penetrating Radar Images 
Survey Lines 5 (Too) and 6 (Bottom) 

EL 
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Marker Spacing = 10.0 feet 
ProfAe Depth = 3.0 meters 
!mace is unfiltered 
Gain = 2 
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Plant 7 Ground Penetrating Radar Images 

Survey Lines 7 (Tcp) and 8 (Bottom) 

• 
Markers placed at suspect trench locations only. 
Profile Depth = 3.0 meters 
Image is unfiltered 

ein = 2 
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Plant 7 G!*ound Penetrating Radar linages 

Survey Lines 9 (Top) and 10 (Bottom) 
	

EL 
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Markers Spacing = 10.0 feet 
Profile Depth = 3.0 meters 
Image is unfiltere 
Gain = 2 
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Plant 7 GI ound Penetrating Radar Images 

Survey Lines 11 (Top) and 12 (Bottom) 
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Markers Spacing = 10.0 feet 
Prof le Depth = 3.0 meters 
Image is unfiltered 

= 2 

. 	 • 

. 	 • . 	 . 	 . 	 . 



r 9- • • • r 	r 

EL 
Plant I Ground Penetrating Radar Images 

Survey Lines 13 (Top) and 14 (Bottom) 

EL 
.^. 

Markers placed at suspect trench locations cnly. 
Profile Depth = 3.0 meters 
Image is unfilterei 
Gain = 2 
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