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Abstract • 
Site Name and Operable Unit: 

St. Louis Downtown Site (SLDS) Accessible Soils; City 
of Venice, Illinois Vicinity Property (DT-11) 

Location: St. Louis, Missouri 

Regulatory Oversight: 
United States Environmental Protection Agency, Region 
VII and Missouri Department of Natural Resources 

Contractor Oversight: 
United States Army Corps of Engineers (USACE), St. 
Louis District 

Remedial Action Contractor: Shaw Environmental, Inc. (Shaw) 
Verification Contractor: Science Aoolications International Corporation (SAIC) 

Waste Source: 
Manhattan Engineer District/ United States Atomic 
Energy Commission (MED/ AEC) Operations 

Contaminants: 
Radiological [three decay series: uranium (U)-238, 
thorium (Th)-232, and U-2351 

Technology: Remediation by excavation of soil 
The Record of Decision for the St. Louis Downtown Site, 

Remediation Type: 
St. Louis, Missouri (ROD) (USACE, 1998b) for the SLDS 
addresses contamination in accessible soils by excavation 
and out-of-state disposal. 
Excavation of soils to reduce radionuclide concentrations 
and backfill using clean soils in accordance with ROD 

Purpose/Significance of Application: (USACE, 1998b) selected response action to prevent 
current or potential threat to public health, welfare, or the 
environment. 
Soil Removed: 2,834 bank cubic yards • Type/Quantity of Media Treated: Water treated: 900 gallons 
Water pumped and stored: None 

Period of Operation: Excavation & Restoration: 11/5/2003 to 5/10/2004 
In accordance with the SLDS ROD (USACE, 1998b), 
reduce radiological activity in surface soils such that: 

1) the sum of the ratios (SORN) for the above 
background concentration in surface soils, averaged 
over any 100 meter squared (m2

) area, is less than 1.0 
when compared to 5 picoCuries per gram (pCi/g) for 
the greater of radium (Ra)-226 or Th-230, 5 
picoCuries per gram (pCi/g) for the greater of Ra-228 
or Th-232, and 50 pCi/g for U-238; 

Regulatory Requirements/Remediation 
2) the SORN for the above background concentration in 

Goals: 
subsurface soils, averaged over any 100m2 area, is 
less than 1.0 when compared to 15 pCi/g for the 
greater of Ra-226 or Th-230, 15 pCi/g for the greater 
of Ra-228 or Th-232, and 50 pCi/g for U-238; and 

3) the total dose from residual radiological contaminants 
would be less than 25 millirems per year (mrem/yr) to 
the average member of the critical group as required 
by 10 Code of Federal Regulations (CFR) 20 Subpart 
E. • 
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Abstract (Cont'd) 

Results: 

Cost: 

Description: 

4) Residual risk from radiological contaminants would 
be within the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA) target risk range (USACE, 1998b). 

The residual radioactivity in accessible soils at DT-11 
meets all requirements specified in the ROD. This 
conclusion is the result of comparison of ROD 
remediation goals (RGs) with the residual property 
conditions in accessible areas. The concentration-based 
RGs for Th-230, Ra-226, Th-232, Ra-228, and U-238 are 
satisfied, noting that no SORN value exceeds the limit of 
1.0 when averaged over the survey unit (SU), the average 
SORN for systematic and biased samples in Class 1 and 
Class 2 areas is 0.17 and 0.66, respectively, and no Ra-226 
concentration averaged over any 100 square meter area 
exceeds 5 pCi/g above background for surface soil or 
15 pCi/g above background for subsurface soil. The dose
based applicable or relevant and appropriate requirement 
(ARAR) from IO CFR 20 Subpart E, Radiological 
Criteria for License Termination, has been satisfied, 
noting that the highest residual dose calculated for DT-11 
is <25 mrem/yr for all modeled scenarios without regard 
to the existence of cover materials. The residual risk 
calculated for DT-11 meets the CERCLA target risk range 
of 1 o·6 to 10·4 for all modeled scenarios and is fully 
protective of human health and the environment without 
regard to the existence of cover materials. The DT-11 SUs 
also satisfy the Multi- Agency Radiation Survey and Site 
Investigation Manual (MARSSIM) statistical requirements 
since they passed the Wilcoxon Rank Sum (WRS) 
statistical test as required. Soil concentrations comply 
with 40 CFR 192 unrestricted release criteria. All DT-11 
SUs meet criteria for release without restrictions in 
accordance with the ROD. 
$569,392 
From 1942 until 1957 Mallinckrodt Chemical Works was 
contracted by the MED and the AEC to process uranium 
ore for the production of uranium metal. Residuals of the 
process containing elevated levels of radium, thorium, 
and/or uranium were released into the environment. At 
various times from 1942 to 1957, Plants 1, 2, 4 (now Plant 
10), 6, and 7 were involved in the development of 
uranium-processing techniques or the processing of 
uranium compounds or uranium-bearing ores. 
Mallinckrodt Plants 1 and 2 were decontaminated from 
1948 through 1950 to the criteria then in effect, and the 
AEC released these plants for use without radiological 
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Abstract (Cont'd) 

restrictions in 1951. Plants 4, 6, and 7 were subsequently 
decontaminated and decommissioned by 1961 and 
returned to Mallinckrodt Chemical Works for unrestricted 
use. 

Soil characterization results indicated that the areas 
associated with MED/AEC activities were principally 
affected by radionuclides. Metals were also detected but 
are generally co-located with the radionuclides. The 
SLDS ROD (USACE, 1998b), addressing remediation of 
these MED/ AEC wastes at the SLDS, was signed in 
August 1998. 

Excavation of accessible soils occurred throughout DT-11. 
Excavated soils were loaded into rail cars and shipped to a 
properly permitted out-of-state disposal facility. 

Remedial activities were performed from November 2003 
to Mav 2004. 
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1.0 INTRODUCTION 

The remedial action contractor (RAC) under the direction of the U.S. Army Corps of Engineers 
(USACE), St. Louis District, Formerly Utilized Sites Remedial Action Program (FUSRAP), 
designed and completed a remedial action at DT-11, within the St. Louis Downtown Site 
(SLDS), St. Louis, Missouri. The SLDS consists of the Mallinckrodt Incorporated property and 
the surrounding vicinity properties. The remedial action consisted of excavating soils at DT-11 
to reduce Manhattan Engineer District/Atomic Energy Commission (MED/AEC) contaminant 
concentrations to acceptable levels and backfilling with USACE approved borrow material. The 
remedial action began in November 2003 and was completed in May 2004. This Post-Remedial 
Action Report (PRAR) summarizes the work that was performed. 

The RAC performed the property investigation of DT-11 beginning in September 2000 and the 
remedial action design was completed in November 2003. DT-11 is located in the northern and 
central portion of the SLDS between North Ninth Street on the west, and the outer harbor line of 
the Mississippi River on the east. The property consists of soils beneath the Mckinley Bridge 
(including the right of way) as well as the soils beneath the rail trestle to the south. The limits of 
the bridge right-of-way vary from 75 feet wide between North Broadway and North Second 
A venue to 100 feet wide between Hall and Wharf Streets. The property also includes a portion 
of the land beneath a north-south oriented elevated rail spur structure associated with the main 
bridge that runs parallel to the Burlington Northern Santa Fe (BNSF) railroad tracks between the 
McKinley Bridge and a point south of Buchanan Street that is approximately 2000 feet south of 
the bridge as shown on Figure C-1-1 in Appendix C. 

The portion of DT-11 that is east of the Burlington Northern Santa Fe Railroad Vicinity Property 
(DT-12) is bordered on the north by the Metropolitan Sewer District Lift Station Vicinity 
Property (DT-15) and on the south by the City Property Vicinity Property (DT-2), Archer 
Daniels Midland (ADM) (DT-1), and the PSC Metals Vicinity Property (DT-8). DT-2 was 
remediated in 1999 and the remedial action conducted on that property is documented in the 
Post-Remedial Action Report for the St. Louis Downtown Site City-Owned Vicinity Property, St. 
Louis, Missouri, (USACE, 1999a). DT-1 had a final status survey evaluation performed and the 
final status survey conducted on the property is documented in the Final Status Survey 
Evaluation Report for the St. Louis Downtown Site Archer Daniels Midland Vicinity Property 
(DT-1), (USACE, 2002c). 

The portion of DT-11 that is beneath the north-south elevated rail spur structure and located 
adjacent to the BNSF railroad tracks is bordered on the west by DT-12 and on the east by DT-2, 
Mallinckrodt Plant 7 East, and the Archer Daniels Midland Vicinity Property (DT-1). The 
portion of DT-11 between Hall Street and DT-12 is surrounded by DT-8. The portion of DT-11 
between Hall Street and North Second Street is bordered on the south by Mallinckrodt Plant 1 
and Plant 11. It is bordered on the north by a Mallinckrodt employee parking area (previously 
leased from the Terminal Railroad Association of St. Louis), and the Mallinckrodt Salt Storage 
Area and Wastewater Pretreatment Plant. The portion of DT-11 between North Second and 
North Broadway is bordered on the south by Mallinckrodt Plant 3 and on the north by 
Community Wholesale Tire Distribution, Inc. Vicinity Property (DT-35). Between North 
Broadway and North Ninth Street, DT-11 is surrounded by the OJM, Inc. Vicinity Property (DT-
36), a small portion of the Mallinckrodt Plant and other properties along North Broadway. 

From 1942 until 1957 the MED and its successor, the U.S. AEC, contracted with Mallinckrodt 
Chemical Works to process uranium ore for the production of uranium metal. Residuals of the 
process containing elevated levels of radium (Ra), thorium (Th), and/or uranium (U) were 
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inadvertently released into the environment and impacted a variety of properties within SLDS. 
At various times from 1942 to 1957, Plants 1, 2, 4 (now Plant 10), 6, and 7 (Figure C-1-1) were • 
involved in the development of uranium-processing techniques or processing of uranium 
compounds or uranium-bearing ores. Plants 1 and 2 were decontaminated during 1948 through 
1950 to criteria then in effect, and the AEC released these plants for use without radiological 
restrictions in 1951. Plants 6E, 7, and 10 were also decontaminated to AEC criteria in effect at 
the time and returned to Mallinckrodt in 1962 for use without radiological restrictions. 

Oak Ridge National Laboratory completed a radiological survey of the SLDS in 1977. The 
results of the survey indicated that alpha and beta-gamma contamination levels exceeded the 
Department of Energy (DOE) guidelines in existence at that time for the release of the SLDS 
without radiological restrictions. Based on the results of the radiological survey, the DOE 
contracted Bechtel National, Inc. (BNI) to complete a remedial investigation between 1986 and 
1990. During this time, BNI collected soil, sediment, and ground-water samples on the 
Mallinckrodt property. Additional sampling was also conducted by BNI and Science 
Applications International Corporation (SAIC) at the SLDS between 1990 and 1995. 

Remedial actions at the SLDS site are conducted under the FUSRAP. The FUSRAP was created 
to identify, investigate, and cleanup or otherwise control residual contamination remaining at 
sites where work had been performed as part of the nation's early atomic energy program and 
sites added by Congressional action which are contaminated with materials similar to early 
atomic energy program materials. In June 1990, the U.S. Environmental Protection Agency 
(EPA) Region VII and DOE entered into a Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Section 120 Federal Facilities Agreement (FFA). 
On October 13, 1997, the U.S. Congress transferred responsibility for FUSRAP from the DOE to 
the USACE through the 1998 Energy and Water Development Appropriations Act. 

The remediation of DT-11 represents only a portion of the remedial action that will occur at the 
SLDS. Therefore, the general mobilization activities of establishing the project construction 
office, equipment/materials storage yard(s), water treatment plant, contaminated soils storage 
and loadout facility, and other facilities common to the SLDS remediation activities are not 
discussed in this report. 

As required by the SLDS Record of Decision (ROD) (USACE, 1998b), final status surveys were 
performed within DT-11 in accordance with the protocols established in the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM) (U. S. Department of Defense 
[DoD], et al, 2000). The MARSSIM is a multi-agency document that describes a consistent 
approach for planning, performing, and assessing final status surveys to meet established dose or 
risk-based release criteria. The USACE implemented final status surveys at DT-11 in 
accordance with the Final Status Survey Plan for Accessible Soils Within Mallinckrodt Property 
and the Vicinity Properties, Excluding Plants 1 and 2 and the City Property at the St. Louis 
Downtown Site (FSSP) (USACE, 2002b). 
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2.0 OPERABLE UNIT BACKGROUND 

The selected remedy, as excerpted from the ROD, (USACE, 1998b) for the Accessible Soils 
operable unit (OU) includes: 

1. "Excavation of accessible soils according to the [applicable or relevant and appropriate 
requirement} ARAR-based composite cleanup criteria of 5/15 picoCuries per gram 
(pCi/g) (surface/subsurface) above background concentrations for Ra-226, Ra-228, Th-
232, and Th-230, and 50 pCilg above background concentrations for U-238" in the soil 
throughout the OU 

2. "Remediation goals for radiological contaminants are applied to soil concentrations 
above background consistent with the ARAR (40 [Code of Federal Regulations} 
CFR 192), from which they derive. However, addition of background concentrations to 
these goals would not alter any judgments regarding protectiveness. " 

3. "Compliance with soil contamination criteria will be verified by methods that are 
compatible with MARSSIMfor soils being cleaned up in the OU effective with MARSSIM 
publication. " 

4. "A Post-remedial action risk assessment will be performed to describe the level of risk 
remaining from MEDIAEC contaminants following completion of remedial activiites;" 

5. "Final determinations as to whether institutional controls and use restrictions are 
necessary will be based on calculations or post remedial action risk derived from actual 
residual conditions. Five-year reviews will be conducted per the [National Oil and 
Hazardous Substances Pollution Contingency Plan} NCP for residual conditions that are 
unsuitable for unrestricted use. " 

6. "Protactinium (Pa)-231 and actinium (Ac)-227 will be included in the analyses for the 
post-remedial action residual site risk. " 

The MARSSIM provides a nationally consistent approach "for planning, performing and 
assessing final status surveys to meet established dose or risk-based release criteria." (DoD, 
2000). The MARSSIM expresses such a concentration-based release criterion as the Derived 
Concentration Guideline Level (DCGL). Typically, each radionuclide DCGL corresponds to a 
dose-based remediation goal (RG). However, in the presence of multiple radionuclides, the total 
dose from all radionuclides could exceed the release criterion even though no single radionuclide 
exceeded the radionuclide specific DCGL. In this case, the individual DCGLs need to be 
adjusted to account for the presence of multiple radionuclides contributing to the total dose. 

The unity rule, represented in the expression below, is used when multiple radionuclides are 
present and is satisfied when radionuclide mixtures yield a combined fractional concentration 

cl C2 en ----'--+---+ --- ~ 1 
DCGL 1 DCGL 2 DCGLn 

limit that is less than or equal to one. 

where: 

C = 
DCGL= 

concentrationfor each individual radionuclide (1, 2, ... , n 
guideline value for each individual radionuclide (1, 2, ... n) 

The evaluation criteria that were used by the verification contractor (VC) to confirm that the RGs 
were achieved at DT-11 are provided as follows: 

3 REV.0 



Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

1. The concentrations of MED/AEC radiological contaminants were verified to be below 
the concentration-based limits in the top 0.15 meters (m) (0.5 feet) of soil. 

SOR = (Greater of Th-230 or Ra-226)+(Greater of Th-232 or Ra-228)+( U -238 )The 
5 pCi I g 5 pCi/ g 50 pCi I g 

SOR value must be less than 1.0. 

2. The concentrations of MED/AEC radiological contaminants were verified to be below 
the concentration-based limits in soils greater than the 0.15 m [0.5 fot:t (ft)]. 

SOR = (Greater of Th-230 or Ra-226)+(Greater of Th-232 or Ra-228)+( U -238 )The 
15pCilg 15pCi/g 50pCi/g 

SOR value must be less than 1.0. 

3. Any small areas of elevated radioactivity were verified to be below RGs. 

4. Surface soil sample results were examined to verify that they satisfy the Wilcoxon Rank 
Sum (WRS) statistical test as described in MARSSIM. 

5. The residual dose to the modeled commercial/industrial worker was calculated and 
verified to be less than or equal to 25 mrern/yr (consistent with the assessment methods 
described in the SLDS Feasibility Study (FS), Appendix C). (USACE, 1998a) 

6. Consolidated materials subject to final status survey were evaluated to check that surface 
contamination levels would not result in an exposure that exceeded 25 mrem/yr for 
scenarios of current and future unrestricted use. 
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3.0 CONSTRUCTION ACTIVITIES 

DT-11 pre-design investigation activities are described in Appendix A.5 .1 of the Small Area 
Remediation Work Area-Specific Description, FUSRAP St. Louis Downtown Site, St. Louis, 
Missouri (Small Area WASD) [IT Corporation (IT), 2001a]. During the pre-design 
investigation, nine locations were identified that required further investigation/evaluation for 
compliance with the ROD criteria. These locations (excavation areas) are shown in Appendix 
A.5.1 of the Small Area work area-specific description (WASD) (IT, 2001a). The DT-11 
remedial design is described in the Remediation Activity Work Description (RA WD) (Shaw, 
2003) and is included as Appendix A.5 .2 of the Small Area W ASD. The Small Area WASD 
describes the common aspects for small area remediation activities at the SLDS, and the DT-11 
RA WD describes the specific elements of the planned remediation activities required for DT-11. 

During construction at DT-11, five of the nine original excavation area locations were found to 
comply with ROD RGs such that no remedial action was required. 

Several of the excavated areas provided challenges. As an example, area 3 was covered by either 
asphalt or concrete paving. This required removal of the pavement to allow remedial 
excavations to proceed. A 50-foot section of the St. Louis Riverfront Trail was removed to 
excavate contaminated soils adjacent to Areas 5 and 6 and then rebuilt to an as-found condition. 
A temporary detour for bicycle and pedestrian traffic using the Riverfront Trail was provided 
during this construction period. Excavation and backfill activities within 300 feet of the 
Mississippi River Flood Protection Levee (Areas 5, 6 and 8 - see Figure C-1-6) followed USACE 
prescribed procedures on materials, placement, and compaction. 

One SU having five subdivisions was established for the final status survey. The final as-built 
plan of the excavation areas and excavation surface contours as well as SU plans used for final 
status surveys at these five excavation areas are shown on Figure C-1-3. The sequence of 
construction activities at each excavation area were generally as follows: 

I. A civil survey of the location, including utilities, building(s), foundation(s), and 
structure(s) was conducted to document original conditions. 

2. Exclusion zones, contamination reduction zones, and traffic controls were 
established as required. 

3. Surface water controls were installed as required. 

4. Excavation proceeded with construction safeguards as required. 

5. Soils indicating elevated radiological activity that extended to depths equal to the 
gross excavation depth were removed and transported to a soil load-out area. These 
contaminated soils were then either loaded directly into railcars or stockpiled for 
future load-out and transportation to the final disposal facility. 

6. Gamma walkover surveys and soil sampling at biased locations within the 
excavations were performed by Radiation Protection Technicians to guide the 
excavation by identifying locations of contaminated soil, and to identify when the 
SLDS ROD remediation criteria had been met and therefore no further excavation 
was required. 

7. If ll11:: analylical results of biased samples indicated that the SLDS ROD 
remediation criteria were not met and additional excavation was required, Steps 4, 
5, and 6 were repeated until conditions in the excavation met the remediation 
criteria and therefore was ready for final status survey sampling. 
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8. After completing the excavation, a civil survey documenting the areal extent and 
depth of the excavation was performed prior to final status survey sampling. RAC • 
also performed preferential pathway analysis and sampling upon completion of 
each excavation; this information was provided to the USACE. See Figure C-1-3 
for the locations of preferential pathway samples collected at DT-11. 

9. A request for the final status survey including as-built drawings, the most recent 
results of biased sampling and additional information about contaminated soil that 
was inaccessible for remediation, if applicable, was provided to the USACE. 

10. Following USACE authorization, a final status survey was performed that consisted 
of a gamma walkover survey and soil sampling at biased locations within the 
excavation to verify that SLDS ROD remediation criteria had been met. 

11. If the biased sample results indicated that SLDS ROD remediation criteria had not 
been met and the areas required additional excavation, Steps 4 through 11 were 
repeated. 

12. If the biased sample results confirmed that the SLDS ROD remediation criteria had 
been met, the final status survey samples were then collected at locations defined 
by a systematic grid in accordance with the FSSP (USACE, 2002b). 

13. After evaluating the final status survey sample results in accordance with the 
MARSSIM (DoD et al, 2000), USACE authorized backfill of the excavation. 

14. The exclusion and contamination reduction zone postings were removed and traffic 
controls were established as required for the backfilling operation. 

15. Backfilling of the excavations proceeded using the appropriate specified • 
compaction requirements. 

16. The surface of the remeuialt:u ait:a was restored to its as-found condition. 

17. Erosion and safety controls were removed, and the remediated locations were 
released after inspection and approval by the USACE. 

Approximately 15,000 square feet (2,061 square meters) of surface area were affected by the 
DT-11 remediation activities. This surface area represents about 5 percent of the total property 
at DT-11. An estimated 2,834 bank cubic yards of contaminated soils were excavated and 
shipped to an out-of-state licensed disposal facility. A list of the excavation quantities by 
location is provided in Table 3-1. 

Table 3-1. SU and Excavation Area Names with Associated Excavation Areas and Volumes 

Location & Excavation Area Bank Volume of Soil 
SU Area No. 1 (square meters) Removed {cubic vards) 

SU-IA Area3 28 32 
SU-IB Area 8 172 288 
SU-IC Area6 202 247 
SU-ID Areas 580 375 
SU-IE Area 5 884 1892 ~ 

Total 1866 2834 
1 Areas I, 2, 4, 7 and 9 were found to comply with the RG. See Appendix C for more detail. 
2 Includes 810 cubic yards of excavation on adjacent City of St. Louis Vicinity Property (DT-2). 
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The disposal facility used for disposal of the above volume of contaminated soils was: 

US Ecology Idaho, Inc. 
( formerly Envirosafe of Idaho) 
10.5 Miles NW on Hwy 78, Lemely Rd 
Grand View, ID 83624 
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4.0 CHRONOLOGY OF EVENTS 

The chronology of events significant to this property is summarized in Table 4-1. The date 
excavation started and the date the excavation was approved for backfill for each SU is included. 
Each SU required its own preparation, pavement removal, excavation, evaluation, backfill, and 
restoration. SU areas are shown in Figure C-1-3. The construction start dates and backfill 
authorization dates are indicated by SU since the backfill authorizations were requested and 
issued by SU. 

October 30, 2003 

November 2, 2003 
November 5, 2003 
November 6, 2003 
November 13, 2003 
November 20, 2003 
November 24, 2003 
November 17, 2003 
December I, 2003 
December 12, 2003 
December 24, 2003 
Janua 21, 2004 

Table 4-1. Construction Events 

Rev. 0 Small Area WASD 
Rev. 0 DT-11 Pre-Design Investigation Report (PDIR) (Appendix A.5.1 
to WASD 
Rev.0DT-11 RAWD A endixA.5.2toWASD 
Start Excavation, Area 3, SU-IA 
Start Excavation, Area 8, SU- IB 
Start Excavation, Area 6, SU- IC 
Start Excavation, Area 5, SU-ID 
Start Excavation, Area 5, SU- IE 
Backfill Authorization, Area 3, SU-IA 
Backfill Authorization, Area 8, SU- IB 
Backfill Authorization, Area 6, SU- IC 
Backfill Authorization, Area 5, SU-ID 
Backfill Authorization, Area 5, SU-IE 
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5.0 PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL 

5.1 Performance Standards 

Remedial action objectives specify media-specific contaminants of concern (COCs), potential 
exposure pathways, and remediation criteria. The SLDS ROD established the remedial action 
objectives for the remedial actions at the SLDS. These same remedial action objectives were 
applied to DT-11. 

Soil COCs for the SLDS were identified in the SLDS ROD. The COCs at DT-11 consisted of 
radionuclides only. Identified radionuclide COCs included Ra-226, Ra-228, Th-230, Th-232, U-
238, and decay products of U-235 and U-238 (including Ac-227 and Pa-231). The SLDS ROD 
established remediation criteria for net concentrations of the COCs at two separate depth 
intervals for DT-11. 

To demonstrate compliance with this criterion, the above-background concentration of each of 
the primary contaminants is divided by the respective guideline level for that radionuclide to 
determine a ratio to the guideline. The net SOR (SORN) is then determined and compared with 
unity (1.0) as follows: remediation criteria are applied by summing the contribution from each 
of the individual radionuclides that is greater than background conditions using the SOR method. 
The result is a value known as SORN. The combined contributions of the COCs to the ratio must 
be less than one to meet the RG. The SOR equations for the two depth intervals are shown in 
Section 2.0. 

The ROD remediation criteria for DT-11 was met by the excavation and off-site disposal of 
approximately 2,834 bank cubic yards of soil at an out-of-state permitted disposal facility based 
on the construction requirements shown on drawings CV-4, CV-5, and CV-6 from the DT-11 
RA WD (Shaw, 2003) and the above-noted criteria. Class 1 and Class 2 SUs for DT-11 are 
shown on Figun::s C-1-3 through C-1-7. 

Field work variances (FWVs) were utilized as the official mechanism to implement and 
document changes to the Small Area WASD (IT, 2001a), and the DT-11 RA WD (Shaw, 2003). 
FWVs were reviewed and approved by the USACE before any changes were implemented in the 
field. The FWV log is retained in the project files. 

One FWV to the Small Area W ASD and DT-11 RA WD (FWV 121) was submitted to the 
USACE and approved. It is documented on a FWV log as shown in Table 5-1. 

Table 5-1. Field Work Variances 

FWVNo. Affected Document Subject 
Date Date 

Submitted Aooroved 

121 
Small Area W ASD, Prescribed compaction 

7/10/03 7/14/03 
Rev. 0 procedures. 

During the DT-11 remedial actions, quality control audits were performed as required. No 
deficiencies were noted at DT-11 during the construction period. 

5.2 Quality Assurance and Quality Control 

A goal included in the Contractor Quality Control Plan, FUSRAP St. Louis Downtown Site, St. 
Louis, Missouri (CQCP) (IT, 2001 b) is to verify that remedial and construction activities are 
conducted in accordance with the specified requirements. The requirements for these activities 
at DT-11 are presented in the Small Area W ASD (IT, 2001 a) and the DT-11 RA WD (Shaw, 
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2003) (Appendix A.5.2 of the Small Area WASD). The objectives set forth in these plans were 
met and are summarized below: 

1. Inspection and verification testing were performed to judge that remedial activities 
were performed in accordance with applicable specifications and requirements 
presented in the Small Area W ASD and the DT-11 RA WD. 

2. Any remedial design variances that occurred during the remedial activities and the 
effects of the variances upon the system's design and/or performance were 
evaluated. 

3. Complete documentation was prepared and maintained during and after remedial 
activities to demonstrate that the Small Area W ASD and DT-11 RA WD 
requirements were met. 

Project plans and construction specifications affecting the quality of the project were 
incorporated by reference in the CQCP. In accordance with the CQCP, any variance to the 
original design specified in the Small Area WASD and DT-11 RA WD was documented and 
authorized by FWVs. 

Multiple activities were performed to achieve the desired data quality in this project. Data 
Quality Objectives (DQOs) were established to guide the implementation of the field sampling 
and laboratory analysis as discussed in Appendix C of this report. A quality assurance program 
was established to standardize procedures and to document activities. This program provided a 
means to detect and correct any deficiencies in the process. Data was subjected to verification 
and validation review that identified and qualified problems related to the analysis. These 
review steps provided in the Sampling and Analysis Guide for the St. Louis Sites (SAG) 

• 

(USACE, 2000) contribute to the final Data Quality Assessment (DQA), which defines that data • 
used in the investigation met the criteria. 

The Quality Assurance Project Plan (QAPP), containe<l within the SAG, established 
requirements for both field and laboratory quality control (QC) procedures. In general, 
analytical laboratory QC duplicates, field duplicates, matrix spikes, laboratory control samples, 
method blanks, and inter-laboratory accuracy samples (i.e., split precision) were required for 
every 20 samples ( or less) of each matrix and analyte. A primary goal of the qua I ity assurance 
(QA) program was to judge that the quality of results for all environmental measurements was 
appropriate for their intended use. To this end, a QAPP and standardized field procedures were 
compiled to guide the investigation. Through the process of readiness review, training, 
equipment calibration, QC implementation, and detailed documentation, the project has 
successfully accomplished the goals set by the QA program. The field duplicate and split results 
are presented in Appendix C-2, Quality Control Summary Report. 
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6.0 FINAL INSPECTION AND CERTIFICATIONS 

6.1 Inspections 

The CQCP (IT, 2001 b) was the applicable quality controlling document for remedial actions at 
DT-11. Quality control was maintained through a three-phase field inspection process and 
associated checklists. The three-phase inspection process consisted of preparatory, initial, and 
follow-up inspections of each definable feature of work. At DT-11 the definable features of 
work were as follows: preconstruction, excavation, environmental protection, material 
transportation, sampling, handling construction debris, restoration, and water management. 

The objective of the preparatory inspection was to establish and document that required 
preliminary activities necessary to start an activity had been completed. Preparatory inspections 
were documented on Preparatory Inspection Forms that are retained in RAC's Total 
Environmental Restoration Contract (TERC) Program Office Central Files in Kansas City 
(Project Files). 

Initial inspections were conducted at the start of applicable definable features of work to 
document that the work was initiated in accordance with the specified requirements in 
accordance with the CQCP. Initial inspections were documented on Initial Inspection Forms that 
are retained in the Project Files. 

Follow-up inspections on work activities were completed to document that work activities 
continued to be performed in accordance with specified requirements. Follow-up inspections 
were documented in the Follow-up Inspection Forms that are retained in the Project Files. 

Prior to the USACE authorizing a SU to be backfilled, a final status survey was conducted to 
confirm remedial actions were successfully completed and the 1998 SLDS ROD remediation 
criteria were met in that SU. The associated radiological surveys and sample collection were 
conducted in accordance with the FSSP (USACE, 2002b) based on the MARSSIM guidance 
(DoD et al, 2002). 

The final status survey consists of a gamma walkover survey, soil sampling at biased locations, 
and finally soil sampling at locations defined by a systematic sampling grid in accordance with 
the FSSP. Following completion of the excavation activities and final status survey, the Project 
Radiation Safety Officer submitted a final status survey summary report requesting a QA check 
of the final status survey. At the direction of the USA CE, the gamma walkover survey was 
performed and systematic samples were collected. The sampling locations were then 
documented by a civil survey and the samples were submitted to the St. Louis FUSRAP 
Radioanalytical Laboratory along with QC samples as required by the FSSP (USACE, 2002b) 
under chain-of-custody requirements. 

Upon receipt of written notification that the SU identified in the final status survey request was 
authorized for backfill by the USACE, property restoration activities commenced to complete 
restoration of the location. Copies of the backfill authorization for each SU can be found in the 
Project Files. 

A final inspection was conducted for each of the five remediated areas by the RAC and the 
USACE at the conclusion of property restoration and provided closure for the remediation 
activities at DT-11. The final inspection is documented on the final inspection form and is 
retained in the Project Files. A listing of the remediated SUs and the final inspection date is 
provided in Table 6-1 . 

11 REV.0 



Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (OT- I I) 

Table 6-1 Final Inspections 

USACE Location Name Name on Final Inspection Report Date 
DT-11, SU-IA City of Venice, Illinois fDT-11) 5/10/04 
DT-11, SU-IB City of Venice, Illinois (DT-11) 12/15/03 
DT-11, SU-IC City of Venice, Illinois fDT-11) 1/15/04 
DT-11, SU-ID City of Venice, Illinois fDT-11) 1 /15/04 
DT-11, SU-IE City of Venice, Illinois (DT-11) 1/27/04 

6.2 Health and Safety 

No health and safety problems were encountered during the DT-11 remedial actions. Personal 
protective equipment (PPE) was required for personnel who worked on DT-11. The 
determination of appropriate PPE was made prior to work, and the PPE level was adjusted when 
necessary to ensure proper protection of workers at all times. 

6.3 Certification of Completion 

The Remedial Actions (RAs) described in this report are only a portion of the work required to 
satisfy the remedial action requirements specified in the ROD. The final inspection report for 
DT-11 serves as the documentation of completion of the remedial actions required to satisfy the 
ROD requirements. Upon completion of remedial actions at the SLDS, a final certification of 
completion will be issued. 

12 REV.0 

• 

• 

• 



• 

• 

• 

Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

7.0 OPERATION AND MAINTENANCE ACTIVITIES 

The operation and maintenance of the remediated areas by the USA CE or its contractors is not 
necessary because the areas were remediated to unrestricted use criteria as supported by the 
information/analysis provided in Appendix C of this document. The restored surfaces areas are 
located within the right-of-way of the McKinley Bridge and will be maintained by the owners of 
the property. As noted in Table 3-1, the SU-le excavation included about 810 bank cubic yards 
of excavation on the adjacent DT-2 . 
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8.0 SUMMARY OF PROJECT COSTS 

A summary of project costs is provided in Table 8-1. A more detailed cost breakdown is 
provided in Appendix B. 

Table 8-1 Cost Summary 

Remedial Action ROD Estimate 1 ROD Estimate 2 (2003 Actual Cost 
Cost Item (1998 $) $) (2003 $) 

Caoital Cost $3,498,200 $3,793,600 $569,392 
Operatinl!; Cost ---------- ---------- ---------
Total Cost $3,498,200 $3,793,600 $569,392 
Projected Future 
Operation and 

$1,648,900 $1,799,100 NA 
Maintenance (O&M) 
Cost 

The ROD estimate for DT-11 capital cost was extrapolated from the SLDS FS (USACE, 1998a) estimate using the FS cost
per-cubic-yard of material removed and the actual volume of material excavated at DT-11. The post-remedial action O&M 
cost is also based on the SLDS FS O&M estimate per plant-wide cubic yard and extrapolated for the actual volume of 
excavation at DT-11. 

ROD/FS cost was adjusted from I 998 dollars to 2003 dollars using average 1998 and average 2003 Engineering News 
Record Building Cost Index factors for RA costs and projected O&M costs. 
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9.0 OBSERVATIONS AND LESSONS LEARNED 

During the remediation of DT-11, lessons learnt:d from the completion of prior SLDS remedial 
activities were successfully implemented. Additional lessons learned during remedial activities 
at DT-11 are described below. 

The additional lessons learned were equipment related. The excavator bucket used for 
excavation was not equipped with a smooth scraper plate, and the exposed teeth of the bucket 
resulted in soil mixing in the upper 4 to 6 inches of the excavation. This condition increased the 
number of biased soil samples that were required and the difficulty in determining whether the 
SLDS ROD remediation criteria were met prior to final status survey. A single truck was used 
for transportation of the excavated soil from all areas being remediated, and this resulted in some 
idle time for the excavator while waiting for the truck to return for loading. These type problems 
can be minimized in future operations at a Preparatory Meeting by verifying that the proper 
equipment is available and ready for the required operations and by updating the equipment 
spread operation requirements at daily construction coordination meetings . 
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10.0 OPERABLE UNIT CONTACT INFORMATION 

Below is a summary of the contact information for the project team participants: • 
Project Management: 
For the Government: 
Name: USACE St. Louis District, FUSRAP Project Office 
Address: 8945 Latty Avenue, Berkeley, MO 63134 
Phone Number: (314) 260-3905 
U.S. EPA Reeion: 7 

For the Government: 
Contract Number: DACW4 l-98-D-9006 
Primary Contact Name and Title: Gerald Allen, Alternate Contracting Officer's Representative 
Company Name: USA CE, FUSRAP - SLDS 
Address: #1 Angelrodt Street, St. Louis, MO 63147 
Phone Number: 314-220-4108 

Remedial Action Contractor: 
Primary Contact Name and Title: Bruce Fox, Program Manager 
Company Name: Shaw Environmental, Inc. 
Address: I JO James S. McDonnell Blvd., Hazelwood, MO 63042 
Phone Number: (314) 895-2137 

Survey Contractor: 
Primary Contact Name and Title: Sherry Gibson, Program Manager 
Company Name: Science Applications International Corporation (SAIC) 
Address: 8421 St. John Industrial Drive, Suite 200, St. Louis, MO 63114 
Phone Number: (314) 770-3000 

Analytical Laboratory: 
Company Name: USACE FUSRAP Lab (operated by SAIC) 
Address: 8945 Latty Ave., Berkeley, MO 63134 • Phone NumhP.r: (114) 260- 3901 
Lab QA/QC by Severn Trent Laboratory 
Address: 13715 Rider Trail North, Earth City, MO 63045 
Phone Number: 314-298-8566 
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Appendix A: Performance Factors 

Performance of the Remedial Actions at DT-11 were affected by several general 
construction conditions including types of soil being removed and construction logistics, 
which were discussed in Sections 5.0 and 9.0. Other performance factors are summarized 
in Table A-1. 

-P.erformanceiifoic 
Types of samples collected: 

Pre-Design Samples 

Radiological 

Waste Characterization 
and Toxicity 
Characteristics Leaching 
Procedure (TCLP) 
Metals 

Class I, Class II and Preferential 
Pathway Samples 

Sample frequency and protocol 
for: 

100m2 ARAR 

Radiological 

Waste Characterization 
and TCLP Metals 

Hotzone (HTZ/HTR) Samples 

Class I and Preferential Pathway 
Samples 

TABLEA-1 

• Radiological soil samples were analyzed for the SLDS radiological 
COCs. 

• Waste characterization and TCLP Metals samples were analyzed to 
compare with disposal facility Waste Acceptance Criteria (WAC). 

• Class I soil samples were analyzed for the SLDS radiological COCs. 

• Radiological soil samples were analyzed for the SLDS radiological 
COCs. 

• HTZ samples were collected for the 100m2 ARAR evaluation process. 

• 

• 

• 

• 

Five of the original nine investigation areas were eliminated because 
they met the criteria for 100m2 ARAR comparison that took place in 
July 2003. The samples were collected by using a hand trowel. 

Radiological samples were collected in areas of DT-11 to bound the 
extent of contamination based on available information from adjacent 
vicinity properties augmented by test pit investigations. 

Waste characterization and TCLP Metals samples were collected to 
confirm that the waste met the WAC of the disposal facility. Sample 
frequency and protocol were specified by the WAC. 

HTZ/HTR samples were collected in and around excavation areas to 
document the condition of excavations during final status survey 
sampling. Samples were collected using hand scoop methods in 
excavations made from November 2003 throu h Janua 2004. 
Class I samples were collected in excavation areas to document 
compliance with the 1998 SLDS ROD remediation criteria. 
Preferential Pathway samples were coiiected in excavation areas to 
evaluate if contamination above the 1998 SLDS ROD remediation 
criteria had migrated outside of the excavation boundaries. Samples 
were collected by using a hand trowel, split spoon, or hand auger 
from November 2003 throu h Janua 2004 . 
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Performance Topic 
Quantity of material treated 

DT-11 Class I Excavation Areas 

DT-11 Excavation or Ground-water 
Treated 
Cleanup goals and/or remediation 
objectives 

Class I, Class II, and Preferential 
Pathway Samples 

Method of analysis 

Pre-Design Samples 

Radiological 

Waste Characterization 

Class I, Class II, and Preferential 
Pathway Samples 

Quality assurance and quality control 

Class I and Class II Samples 

TABLE A-1 (continued) 

Tvoe oflnformation 

• Approximately 2,400 bank cubic yards of soil were excavated 
during the DT-11 remedial activities and transported for disposal. 

• No ground-water was treated during the DT-11 remedial activities 
or discharged to the local water treatment municipality. 

The remediation objectives for samples listed are as follows: 

• "Excavation of accessible soils according to the ARAR-based 
composite cleanup criteria of 5/15 pCi/g above background for 
Ra-226, Ra-228, Th-232, and Th-230, and 50 pCi/g above 
background for U-238 in the uppermost 1.2 or 1.8 m (4 to 6 ft) 
throughout the OU and at the Perimeter Vicinity Properties (VPs)" 
(USACE, 1998b). 

• "40 CFR 192.12 (a) establishes cleanup standards for land, defined 
as "any surface or subsurface land that is not part of a disposal site 
and is not covered by an occupiable building." lt provides that 
remedial actions shall be conducted so as to provide a reasonable 
assurance that the concentration of radium-226 in land averaged 
over any area of 100 square meters {m2

) shall not exceed the 
background level by more than 5 pCi/g averaged over the first 15 
cm of soil below the surface and 15 pCi/g averaged over 15 cm 
thick layers of soil more than 15 cm below the surface" (USACE, 
1998b). 

• The radiological samples were analyzed by American Society of 
Testing and Materials (ASTM) C999-90 and C998-90. 

• The waste characterization samples were analyzed by the 
following EPA methods: 8080 {TCLP Pesticides), 8260A {TCLP 
Volatiles), 8150 {TCLP Herbicides), 6010 {TCLP Metals), 8270 
{TCLP Basic, neutral, acids (BNA)), 8082 Poly -chlorinate 
bi phenyl (PCBs), 300 (Anions), 9015 (pH), 9095 (Paint Filter 
Test), 1010 (Flashpoint), 9020 Total organic halides {TOX), 9010 
(Reactivity), and 9030 (Reactivity-Sulfide). 

• The radiological samples were analyzed by ASTM C999-90 and 
C998-90. 

• The data quality objectives established in the Final Status Survey 
Plan for Class I and Class II samples require that 5 percent of the 
total number of samples be duplicated and split with another 
laboratory. 
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Appendix B Project Costs 

Itemization of project costs is provided in Table B-1. 
Site: FUSRAP - SLDS 
Location: St. Louis, MO. 
Phase: Final Remedial Action Summary (RAS) 
Description: Remediation ofDT-11 

Table B-1 Project Costs 

Area Pre aration 
Excavation 

Restoration 
RAS 

Construction Mana ement 
Institutional Controls 

Total RA Cost 

B-1 

~mount;t0031Dolla rs 

$ 18,440 
$92,180 
$9,220 

$ 283,400 
$16,580 
$46,400 
$ 5,530 
$ 7,963 

$27,285 
$ 38,610 

NA 

$545,608 
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C.1 	INTRODUCTION 

This appendix presents the design, DQA, and results for the DT-11 final status survey. The DQA 
determines whether the final status survey was an adequate test of the defined RGs and whether 
the data associated with each SU satisfy those goals. The final status survey was performed in 
accordance with the requirements of CERCLA, the Final Status Survey Plan for Accessible Soil 
within Mallinckrodt Property and the Vicinity Properties, Excluding Plant 1, 2, and The City 
Property at the St. Louis Downtown, St. Louis Missouri (FSSP) (USACE, 2002b), the Final 
Status Survey Plan for Structures and Other Consolidated Material Left in Place at the St. Louis 
Site (USACE, 2003) and using the guidance provided in the Nuclear Regulatory Commission's 
(NRC) NMSS Decommissioning Standard Review Plan NUREG-1727 (NRC, 2000) and 
MARSSIM (DoD, 2000). 

There were a total of nine areas identified on DT-11 that warranted further investigation. Area 3, 
5, 6, and 8 required excavation and after excavation were part of the Class 1 SU. Area 1, 2, 4, 7, 
and 9 were further investigated and it was determined that these areas satisfied the RGs as 
defined in the ROD and excavation was not required. 

A final status survey was performed over DT-11 SUs. These surveys included a gamma 
walkover survey and the collection of approximately 424 systematic and biased soil samples. 
Alpha and beta scan surveys and approximately 17 (each) total alpha activity and total beta 
activity measurements were taken on consolidated materials surfaces within the remediated 
areas, during final status surveys. The intent of the final status survey was to evaluate and verify 
that the area satisfies concentration-based and dose-based RGs as defined in the ROD (USACE, 
1998b). The ROD also includes a dose-based ARAR, 10CFR 20 Subpart E. 10 CFR 20 Subpart 
E provides standards for determining the extent to which land area must be remediated before 
decommissioning of a site can be considered complete and the license terminated. The residual 
dose for unrestricted use should not exceed 25 mrem/yr total effective dose equivalent (TEDE) 
(USACE, 1998b). 

Portions of DT-11 were previously evaluated and released under the final status survey 
evaluation for DT-1 (USACE, 2002c) and the post remedial action report for DT-2 (USACE 
1999a). A summary of the sample data from the previously released areas of DT-11 are 
presented in Attachment C-4. The sample results from the previously released areas are included 
in the dose and risk assessment as discussed in Section C.6. 

Due to the potential presence of multiple contaminants, concentration-based RGs are defined 
using SOR calculations for Ra-226, Ra-228, Th-230, Th-232, and U-238 (i.e., the major 
radionuclides of interest at DT-11). The SOR calculations for surface (top 0.15 m or 0.5 ft) and 
subsurface (below 0.15 m or 0.5 ft) are provided in the expressions below. 

(greater of Th — 230N  or Ra - 226N  ) (greater of Th — 232N  or Ra- 228, ) U - 238 
S°RN-lessthan0 15m 5 pCi/g 	 5 pCi/g 	

▪  

50 pCi/g 

= (greater of Th — 230N  or Ra- 2260  (greater of Th-232 or Ra— 2280 U-  2381, 
SORN  -greatertha0 15m 15 pCi/g 	 15 pCi/g 	

▪  

50 pCi/g 

The subscript "N" in the SOR equations represents net concentration(s) above background. To 
demonstrate compliance with RGs, the net concentration of each of the major radionuclides of 
interest is divided by the respective RG for that radionuclide to determine a ratio to the guideline. 
Background was determined using 32 samples collected near the SLDS (USACE, 1999b). To 
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satisfy the concentration-based RGs, the SOR value must be less than 1.0 averaged over each SU. 
When the difference between the maximum SU measurement and the minimum reference area 
measurement within a SU are greater than or equal to the DCGLw, the WRS statistical test is used 
to further demonstrate that the survey unit, as a whole, meets the concentration-based RG. 

In addition, the ROD specifies ARARs that pertain to the SLDS. 40 CFR 192.l 2(a) establishes 
clean up standards for land providing "that remedial actions shall be conducted so as to provide 
reasonable assurance that the concentration of radium-226 in land averaged over any area of 
100 square meters (m2

) shall not exceed the background level by more than 5 pCi/g averaged 
over the first 15 cm of soil below the surface and 15 pCi/g averaged over 15 cm thick layers of 
soil more than 15 cm below the surface" (USA CE, 1998a). 

Administrative limits for DT-11 consolidated materials can be found in the FSSP and were 
adopted from the American National Standard Institute ANSI/HPS N13.12 - 1999, Surface and 
Volume Radioactivity Standards for Clearance (ANSI, 1999). The ANSI standard provides 
surface activity criteria that are protective of the public health and the environment for clearance 
of items and materials under unrestricted use conditions. 

A DQA is a scientific and statistical evaluation that determines if data are of the right type, 
quality, and quantity to support the intended use (DoD, 2000). The DQA process is based on 
guidance from Chapter 8 and Appendix E in the MARSSIM and follows guidance from the EPA 
Guidance for Data Quality Assessment, Practical Method for Data Analysis (EPA, 2000a). The 
five steps in the DQA process are repeated below. 

1. Review the final status survey design, including DQOs 
2. Concl11ct. a preliminary data review 
3. Select a statistical test 
4. Verify the assumptions of the statistical test 
5. Evaluate and develop conclusions from the data 

Each step is discussed in the following sections. The results uf the DQA demonstrates that each 
DT-11 SU satisfied concentration-based RGs, dose-based RGs, and statistical tests as outlined in 
the FSSP and supports releasing each SU without restriction. The evaluation of data is provided 
in Section C.5. 
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C.2 FINAL STATUS SURVEY UNITS 

In accordance with the MARSSIM guidance, DT-11 was divided into Class 1 areas (i.e., areas 
that had radioactive contamination prior to remediation), and Class 2 areas (i.e., areas that had a 
potential for radioactive contamination due to its proximity to contaminated areas, but are not 
expected to exceed the RG). The locations of the SUs are shown in Figure C-1-2 in Attachment 
C. 

The final status surveys were designed so that Class I SUs and Class 2 SUs in DT-11 were based 
on the MARSSIM recommended maximum area limits. The Class I SUs and Class 2 SUs were up 
to 2,000m2 +10 percent, and 10,000m2 +10 percent, respectively. 

DT-11 was subdivided into six land-based survey units, consisting of one soil Class 1 SU (SU
I), one consolidated material Class I SU (SU-2), and four Class 2 SUs (SU-3 through SU-6). 
The surface area of SU-I is approximately l,87lm2

• SU-2 is a Class I area consisting of 
consolidated material surfaces and has a surface area of approximately 15m2

• The surface areas 
of Class 2 SU-3, SU-4, SU-5, and SU-6 are approximately 9,900 m2, 9,900 m2

, 9,900 m2
, and 

1500 m2 respectively. A description of each of the SUs is included in Table C-1 below. DT-11 
and associated SU boundaries are illustrated in Figure C-1-2 in Attachment C-1. 

Table C-1 Survey Unit Descriptions 

ISOJNo'!fl F.imil ii (Glassi Description 
I I Excavation Surface Soils and Subsurface Soils 
2 I Consolidated Material Surfaces 
3 2 Surface and Subsurface Soils 
4 2 Surface and Subsurface Soils 
5 2 Surface and Subsurface Soils 
6 2 Surface and Subsurface Soils 

C.2.1 Class 1 Survey Units 

The Class I SUs (SU-I and SU-2) consisted of an accessible remediated land area (i.e., an 
excavation) and the surface of consolidated materials (SU-2) located within the remediated area. 
SU-I consists of several areas located in DT-11, as shown on Figure C-1-2 in Attachment C-1. 
The land area SU sampling results were compared to ROD RGs as discussed in Section C.5 and 
C.7. 

Samples located in excavations (i.e., Class I Areas) were collected six inches or greater below 
the ground surface and therefore the soil sample data in the Class I SU excavated areas were 
compared to the subsurface RG (I 5/15/50). Three sample locations in SU-I were located on 
unexcavated surfaces and the surface RG was applied (5/5/50). These samples are identified as 
SLD80483, SLD80485, and SLD80495. 

Consolidated materials consisting of concrete pillars and a small concrete retaining wall were 
exposed during the excavation of SU- I. The pillars were located in the small excavation located 
west of Terminal Railroad and also in the excavation that was located just east ofBNSF railroad. 
The small retaining wall was lu1.:att!d in the excavated area immediately to the west of the 
Riverfront Trail. The total area of consolidated materials surveyed was approximately 15 m2 and 
was designated as SU-2. 

The consolidated materials SU-2 measurement results were compared to the surface activity 
guideline of 600 disintegrations per minute per one hundred centimeters squared (dpm/100cm2

) 

total alpha and 6000 dpm/100cm total beta radioactivity as discussed in Section C.4. 
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C.2.2 Class 2 Survey Units 

DT-11 Class 2 SUs consisted of accessible soils of the property exclusive of the remediated areas • 
(i.e., Class 1 SUs). The Class 2 areas of DT-11 were divided into four SUs to comply with the 
stated maximum Class 2 SU size limits. A description of Class 2 SU locations and depth of 
samples is located in Table C-1. The Class 2 SUs (SU-3, SU-4, SU-5, and SU-6) are shown on 
Figures C-1-4 through C-1-7 in Attachment C-1. 

Analytical results of surface Class 2 samples un DT-11 were compared to the surface RG 
(5/5/50). Subsurface Class 2 sample analytical results were compared to the subsurface RG 
(15/15/50) in accordance with the guidance contained in NUREG-1727, NMSS Decommissioning 
Standard Review Plan (NRC, 2000). NUREG-1727 states that if residual radioactivity is 
primarily beneath paving, it should be surveyed as subsurface residual radioactivity. The Class 2 
SUs sampling results are compared to ROD RGs as discussed in Sections C.5 and C.7. 

C.2.3 Class 3 Survey Units 

There were no Class 3 SUs on DT-11. 
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C.3 FINAL STATUS SURVEY MEASUREMENTS 

Six types of measurements/samples were collected during the final status survey to evaluate 
whether the property met the remedial action objectives. These consisted of the elements listed 
below: 

1. Surface gamma scans of land areas to identify locations within the property that may not 
be represented by systematic sampling or may excet:d the investigation level. 

2. Biased samples to investigate elevated areas identified during the gamma scan. 
3. Systematic samples to obtain the average radionuclide concentration across the property 

to the prescribed depth. 
4. Surface alpha and beta radioactivity scans on impacted consolidated material surfaces. 
5. Biased total fixed point alpha and beta measurements to investigate any elevated areas 

identified during the scan of consolidated materials above the investigation level. 
6. Systematic fixed point measurements of total alpha and total beta activity on consolidated 

materials. 

All of the measurements obtained were used to evaluate the property against the RGs. Areas that 
contained residual radioactivity above RGs were remediated. Preferential pathway and 
additional subsurface samples were obtained to support the investigation of the DT-11 and 
support the final evaluation to the RG. 

C.3.1 Surface Soil Gamma Scans 

Screening gamma scans were performed over 100 percent of accessible Class 1 and Class 2 SUs. 
Sodium iodide radiation detection instruments were used to detect areas of elevated activity 
during the excavation of contaminated soils. When a Class 1 SU was reported by the RAC as 
completely excavated, analyses were performed to verify that RGs were attained. A 
comprehensive walkover survey was also performed using the sodium iodide radiation detection 
instrument and documented prior to the collection of final status survey samples. Locations 
exceeding the investigation level established in the FSSP were investigated, evaluated, and 
remediated, if above the RGs, as appropriate. If additional remediation was necessary, the area 
was surveyed after remediation, to confirm achievement of the RGs. 

C.3.2 Field Instrument Detection Sensitivity 

The field radiation detection survey instruments (and their functional and performance 
specifications) used during the surveys are listed in Table C-2. Detection sensitivities were 
determined following the guidance of NUREG-1507 (NRC, 1998) and are derived in the FSSP 
(USACE, 2002b). The alpha and beta scan and static measurement sensitivities are presented for 
concrete, which was the predominant consolidated material in DT-11. The sensitivities presented 
were derived using typical instrument parameters and are well below the RG for soil and surface 
activity criteria for consolidated materials. 

C.3.3 Soil Samples 

Soil samples were collected in a systematic grid for all Class 1 and 2 SUs. Excavation surface 
samples were collected in the Class 1 SUs to evaluate whether the remedial action (i.e., 
excavation) was successful. Samples were collected from the excavation floor and the walls of 
SU-1 to verify that the area satisfied the RGs and that additional excavation was unnecessary. In 
Class 2 SUs, samples were collected to verify that the area satisfied the RGs without 
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remediation. The number and location of samples collected in each SU were derived using 
MARSSIM guidance as described in the FSSP. • 

Table C-2 Radiological Field Survey Instruments 

Description ~licition oe"tffliofflse"nsifi""i:-~ 
Ludlum Model 44-10; Gamma scans of all surfaces Th-230 = 1122 pCi/g; 
2-inch x 2-inch Nal gamma Ra-226 = 1.2 pCi/g; and 
scintillation detector U-natural = 40.4 pCi/g. 

Ludlum Model 2221; Readout instrument for gamma NIA 
Scaler/ratemeter (with earphones) scintillation detector 

Ludlum Model 2360 coupled with a Beta surface scan on concrete. 1780 dpm/100cm2 at 2 inches per second. 
Ludlum 43-89 (ZnS plastic Beta static measurement on 1111 dpm/100cm2

• 
scintillator). Effective area 125 concrete. 
centimeters squared ( cm2

) 
Alpha surface scan on concrete. 342 dpm/100cm2 at 2 inches per second. 
Alpha static measurement on 314 dpm/100cm2

• 

concrete. 

1 Minimum detectable concentrations (MDCs) shown in table were calculated for areas without surface cover (i.e., rock asphalt, concrete, etc.) 
based on increased knowledge of specific parameters. 

Note: Field instruments are calibrated annually. 

Due to the common use of porous fill at the SLUS, contamination may have had the potential to 
distribute non-uniformly in subsurface materials. Therefore, the final status survey incorporated 
systematic sampling of soils in DT-11 areas at depth intervals representative of 18 to 24 inch 
layers extending to 6 feet below pre-remediation grade. Sample borings collected at systematic 
~mmple loc.iitinns were scanned to verify that subsurface pockets of contamination did not exist. 
Soil samples were collected at 18 to 24 inch depth interval8 uule!>S scanning indicated P.IP.v~ted • 
contamination levels in other locations of the boring. If soil contamination in excess of the 
subsurface RG was identified, further investigation, re-classification, and/or remediation was 
conducted, as appropriate, to demonstrate compliance with ROD RGs. The results of the 
residual subsurface samples were included in the residual dose and risk calculations. The survey 
included the following listed elements. 

1. In Class 1 SUs, samples were collected from the excavation surface to a depth of 6 inches 
below ground surface (bgs) at systematic sampling locations. Then a soil column with an 
evaluation length of approximately 18 to 24 inches [45 to 60 centimeters (cm)] was 
removed below the initial sample interval and a second sample with a span of 6 inches 
(15cm) was collected from the column in the area exhibiting the greatest radioactivity 
using the appropriate radiological instrumentation. If the column had a relatively 
uniform count rate, the deepest interval was sampled. Systematic sampling depths were 
extended to collect additional samples at 24-inch intervals until a total depth below 
original grade of 6 ft was reached. If the excavation was greater than 6 feet deep, then 
only an excavation surface sample was collected at that location. One hundred percent of 
the samples taken in the top 24 inches were subjected to laboratory analysis. Twenty 
percent of the samples taken to a depth of 6 feet were subjected to laboratory analysis. 

2. Biased samples were collected in Class 1 and Class 2 areas to investigate areas of 
potential elevated activity that were indicated during the gamma walkover surveys. 
Biased samples were typically collected in the first 6 inches of the excavation surface. 
Each of the biased samples was subjected to lahoratory analysis. 

3. In Class 2 SUs, samples were collected from a depth of 6 inches below cover material at 
all systematic sampling locations with the exception of three stations that had no recovery • 
in the 0-2 ft interval (SLD06002, SLD06007 and SLD06036). Then a soil column with 
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C.3.4 

an evaluation length of approximately 18 to 24 inches ( 45 to 60cm) was removed below 
the initial sample interval and a second sample with a span of 6 inches (15cm) was 
collected from the column in the area exhibiting the greatest radioactivity using the 
appropriate radiological instrumentation. If the column had a relatively uniform count 
rate, the deepest interval was sampled. One out of three systematic sampling locations 
were extended to collect additional samples at 24-inch intervals until a total depth of 6 
feet was reached. One hundred percent of the samples taken in the top 24 inches were 
subjected to laboratory analysis. One hundred percent of the samples taken to depth of 6 
feet were subjected to laboratory analysis. 

Alpha and Beta Scan Measurements 

Alpha and beta scans were performed over approximately I 00 percent of accessible Class I 
consolidated material (e.g., concrete) surfaces. Ludlum 43-89 scintillation detection instruments 
were used to detect areas of elevated activity during the surveys. When Class I areas were 
excavated and consolidated materials were exposed that would remain in place, a I 00 percent 
alpha and beta scan survey was performed with the scintillation detection instrument and 
documented. Instrumentation was required to have current calibration. Daily field performance 
checks were conducted in accordance with instrument use procedures. The performance checks 
were performed prior to daily field activities, at any time the instrument response appeared 
questionable, and upon completion of daily field activities. 

C.3.5 Alpha and Beta Surface Activity Fixed-Point Measurements 

One total alpha and one total beta surface activity (fixed point) measurement was collected, at a 
minimum, in each one-meter square area of the consolidated material. The fixed-point 
measurement locations were taken at the areas of maximum count rate observed during the 
surface scans. The measurements were used to demonstrate that the SU satisfied the surface 
activity guideline. All instrumentation was required to have current calibration. Daily field 
performance checks were conducted in accordance with instrument use procedures. The 
performance checks were performed prior to daily field activities, at any time the instrument 
response appeared questionable, and at the end of each day . 
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C.4 REVIEW FINAL STATUS SURVEY DESIGN 

The FSSP specifies the design for the DT-11 final status survey. The design states the DQOs, the 
basis for the DQOs, the expected radiological conditions at DT-11, the number and location of 
sampling points, and the requirements for demonstrating compliance with the RGs. The 
following list provides the key parameters used to determine the required quantity of systematic 
samples in each SU as part of the DT-11 survey design. 

1. The probability that a SU will pass when the average SOR value is greater than 1.0 (Type 
I error set at 0.05) and the probability that a SU will fail when the average SOR value is 
less than 1.0 (Type II error set at 0.20). 

2. For planning purposes, concentration ratios from a SU (City Property SU 9) considered 
representative of the area were selected. The concentration ratios of Ra-226, Th-230, Th-
232, and U-238 (normalized to Ra-226) were set to 1.0, 1.2, 0.3, and 2.8, respectively, 
based on survey data from a previous City Property Survey Unit 9 excavation (USACE, 
2002b) for Class 1 areas. 

3. The standard deviations for Ra-226, Th-230, Th-232, and U-238 were calculated to be 
3.2 pCi/g, 1.5 pCi/g, 0.05 pCi/g and 12.3 pCi/g, respectively, based on survey data from a 
previous City Property Survey Unit 9 remediation (USACE, 2002b). 

4. The evaluation of small areas of elevated activity was based on the dose assessment 
approach outlined in the Feasibility Study (USACE, 1998a) and consistent with 
Evaluation of Plans for Radiological Survey in Soil at the SLDS and Vicinity Properties 
(Morton, 1998). 

5. The concentration-based RG was set to 1.0 using the SOR approach. 

Using this information, and considering that potential c.ontaminants are present in background, it 
was estimated that approximately 18 surface systematic SU samples would satisfy WRS 
statistical requirements. The survey design was based on Class 1 SUs not exceeding 2,000 m2 

( + 10 percent), so each sample would represent approximately 111 m2 with a grid spacing of 
approximately 11.3 m. However, for Class 1 areas a minimum of 10 samples would be collected 
with in each 1000 m2 area to ensure at one sample per 100 m2 of land area. The survey design was 
also based on Class 2 SUs not exceeding 10,000 m2 (+IO percent), so each sample would 
represent approximately 526 m2 with a grid spacing of24.6 m. 

The FSSP specifies the design for the DT-11 final status survey. The design estimated that 
approximately 18 SU samples per Class 1 soil survey unit and 19 samples per Class 2 SU would 
be adequate to perform the WRS statistical test. An evaluation of the scan MDC resulted in the 
conclusion that additional samples were not required for the identification of potential small 
areas of elevated activity. The survey design was based on Class 1 SU of 2,000 m2

, so each 
sample would represent approximately 100 m2 having an equivalent grid spacing of 
approximately 10.7m. 

The fixed-point measurements on consolidated materials (e.g., concrete) were compared to the 
American National Standard Institute ANSI/HPS N13.12 - 1999, Surface and Volume 
Radioactivity Standards for Clearance (ANSI, 1999). The guidelines for consolidated materials 
are 600 dpm/100cm2 total alpha activity and 6000 dpm/100cm2 total beta activity as discussed in 
Section C. l. Since the area of consolidated material was approximately l 5m2 

, a fixed-point 
reading was collected in each 1 m2 area. Using actual survey unit data it was determined that 
eight samples would be required for Lhe sign test, see Section C.5.3. 
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C.5 DATA EVALUATION 

A data review provides a preliminary attempt to identify patterns and anomalies in the data and 
may provide an early indication of whether a survey unit will pass or fail statistical tests (i.e., 
whether additional material should be removed). This review includes four components. 

1. A review of data quality indicators, 
2. A comparison of SU data to the concentration-based RGs, 
3. A comparison of SU data to reference area data and a review ofrelevant parameters (e.g., 

mean, median, standard deviation, etc.), and 
4. A residual dose and risk assessment for the property as a whole. 

The FSSP utilized DT-2 SU 9 data to estimate the number of data points needed for statistical 
testing (i.e., WRS test). The DQA utilizes actual data collected from DT-11 and the 32 samples 
from the reference background areas (USA CE, 1999b) located to the north and south of the 
SLDS to evaluate the final status survey results. 

C.5.1 Data Quality Indicators 

Final status survey sample data was reviewed for prec1s10n, accuracy, representativeness, 
completeness, and comparability. These indicators are summarized in Section 4.6 of the final 
status survey plan and are presented in detail in the quality assurance section of the SAG 
(USACE, 2000). 

Precision and accuracy are determined by the analysis of field duplicate samples and split 
samples. Precision is measured by comparing the analytical results of the field duplicates, which 
are samples collected at the same location as the sample they duplicate and analyzed in the same 
laboratory. Accuracy is measured by comparing the results of split samples, which are aliquots of 
samples analyzed by a separate laboratory. DT-11 split samples were analyzed by an 
independent contract laboratory. 

In general, radionuclides were detected at low levels (near background). At low levels, small 
differences in observed results would result in large relative percent differences (RPD). The 
FSSP requires a data quality investigation of results that are at least 50 percent of the RGs. As a 
result, the RPD is only applied to analytical results that are at least 50 percent of the RGs. 

The DQOs established in the FSSP require that 5 percent of the total number of samples be 
duplicated and split with another laboratory. A total of 20 splits and 20 duplicates were obtained 
from 336 final status survey samples collected during the final status survey meeting this DQO. 

Field duplicate and split sample results were evaluated to assess the general precision and 
accuracy obtained during the course of these investigations. Isotopic values for U-238, Th-230, 
Th-232, Ra-226, and Ra-228 were compared for the 20 field duplicate pairs and 20 QA split 
sample pairs. Evaluation criteria were set at a RPD of± 35 percent or less at 50 percent of the RG. 
Based on these evaluation criteria, 99.1 percent of the field duplicate comparisons indicated 
acceptable precision, and 95.4 percent of the QA split sample comparisons indicated acceptable 
accuracy. Given the inherent heterogeneity of soils and the low levels of activity being measured 
(most values were rletermined at levds below 5 pCi/g), the precision and accuracy for this work 
are considered acceptable and the data are useable for their intended purpose. 

Representativeness, comparability, and completeness are subjective decisions based on the 
sampling strategy and the ability of the data to meet requirements. Data were collected 
according tu the FSSP using a MARSSIM random-start systematic grid sampling technique to 
ensure representativeness of the data to actual conditions. The data were collected and analyzed 
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according to the methods presented in the sampling and analysis plan. The data were verified 
and validated according to the QAPP. One hundred percent of the data were acceptable for • 
statistical testing. The detailed results of the quality control analysis for DT-11 data are provided 
in Attachment C-2 Quality Control Summary Report. 

C.5.2 Comparison To Concentration-Based RGs 

The RG for DT-11 is stated in Section C.1. Each SU was evaluated to determine that the average 
SORN over the entire SU did not exceed 1. The mean SORN for each SU ranged between 0.09-
0.39. Data are detailed in Attachment C-4. 

Individual sample results that exceeded an SORN value of 1.0 were compared to the 100 m2 RG. 
The area weighted average SORN is figured using all the adjacent samples that fell within the 
surrounding 100 m2

• All of these evaluated areas resulted in an aerial average with a SORN less 
than one (see Attachment C-5). All sample results are incorporated into residual dose and risk 
assessments (see Section C.6). 

Class 1 and Class 2 systematic sample locations, subsurface investigation samples, and biased 
sample locations are shown in Figures C-1-3 to C-1-6 in Attachment C-1. Sample locations for 
the Preferential Pathways samples are shown on Figure C-1-3 in Attachment C-1. Maps 
showing areas scanned (walkover surveys) are located in Attachment C-7. The entire DT-11 data 
set, including qualifiers, and minimum detectable activity (MDA) is presented in Attachment C-
3. Data from the DT-11 SUs and the SLDS reference areas are summarized in Attachment C-4. 
The concentrations listed are reported values that may be below the MDA or detection error. 
Attachment C-4 provides SOR calculations, a means for comparison to reference area data, and a 
summary of SU dc1ta. In Attachment C-4, the SORN represents the SOR after background is 
subtracted as required by the concentration-based RGs. The gross SOR value (SORG) includes • 
background and is used only for completing the WRS test. With the exception of three sample 
locations, Class 1 SUs will be covered with at least 15 cm (6 inches) of cover or backfill and 
therefore, subsurface RGs are applicable. Surface RGs apply to the surface samples at the three 
locations that were not from the excavation surface. 

The mean SORN for each SU was well below the RG of 1.0 (SOR values ranged between 0.09 -
0.39). Data are summarized in Attachment C-4. Class 2 SU-03 contains an individual sample 
with results that have a SORN value greater than 1.0. Class 2 SU-06 contains nine individual 
samples with results that have a SORN value greater than 1.0. 

A total of twelve individual sample results exhibited a SORN value greater than 1.0. All twelve 
samples were evaluated against the 100 m2 RG. The evaluation consisted of obtaining an area 
weighted average SORN of all the adjacent samples that fell within the surrounding 100 m2

• All 
of the areas evaluated resulted in areal averages with a SORN less than one (see Attachment C-5). 
The area that a biased sample represents in Attachment C-4 may have been increased in order to 
determine a conservative 100 m2 weighted average SOR value. All sample results including 
those that are elevated are incorporated into residual dose and risk assessments (see Section C.6). 

C.5.3 Statistical Tests 

Because the radionuclide contaminant of concern is present in background soil, the WRS test is 
selected as the appropriate statistical test for SUs consisting of soil. Per the MARSSIM the 
completion of the WRS test is only required in a SU in which the highest gross SU measurement 
minus the lowest reference area measuremt:nt results in a SORG value greater than one. Based on 
the above criteria, only SU-06 required the WRS test. SU-06 passes the WRS test. Test results 
are provided in Attachment C-6. 
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Once DT-11-specific final status survey data were available, the calculation of the number of 
samples needed to support the WRS test was performed for each soil SU using the standard 
deviations for Ra-226, U-238, Th-230, and Th-232 from the systematic surface samples collected 
in each SU. The calculations to obtain the number of samples required for the WRS test for DT-
11 SU-1 are presented below. The surface systematic samples from the excavated area of SU-1 
were included in the calculation. Calculations were repeated for all other soil SUs using the same 
approach. 

The relative shift (!!Jcr) was calculated given values for the SORN, lower bound of the gray 
region(LBGR), and standard deviation (cr). The SORN value was set to 1.0, so the LBGR = 
SORN /2 =0.5. The value for~ was therefore SORN - LBGR = (1.0) - (0.5) = 0.5. The specific 
values of cr for DT-11 SU-01 soils net values are: Ra-226 - 0.91 pCi/g; U-238 - 1.74 pCi/g; Th-
230 - 2.36 pCi/g and Th-232 - 0. 16 pCi/g. Using these values, the weighted standard deviation 
was calculated as shown below. 

CTR -226 CTu-238 CTrh-230 CTTh-232 0.91 1.74 2.36 0.16 0 19 
( ) 2 ( )2 ( ) ( ) ( )2 )2 ( )2 ( )2 

CT= ncdLRa-226 + DCGLU-238 + DCGLrh-230 + DCGLrh-232 = 15 + ( 50 + 15 + 15 = . 

Using this value and a~= 0.5, the !!Jcr for the SU was calculated to be 2.9. This value is within 
the MARSSIM recommended range of 1 to 3 for !!Jcr. From Table 5.3 and equation 5.1 in 
MARSSIM and given 0.05 for the Type I error and 0.20 for the Type II error, the number of 
surface systematic samples required for the SU was estimated to be 6. Twenty-two surface 
systematic samples were actually collected from the DT-11 SU-01 excavated area. This 
demonstrates that an adequate number of samples were collected to satisfy the WRS statistical 
test in DT-11 SU-01. 

• The process presented above was repeated for the remaining four Class 2 Soil SUs. 

• 

When DT-11-specific final status survey data were available, the calculation of the number of 
samples needed to support the sign test was repeated for the consolidated material SU to confirm 
that enough samples had been collected. The results of individual measurements are listed in 
Attachment C-8, Table 8-1. Although surface activity measurements satisfied the criteria, a sign 
test was also performed as an additional verification that SU-2 passed criteria. The sign test was 
used because no reference area measurements were collected for the consolidated materials. SU-
2 passes the sign test. The results of the sign test are presented in Attachment C-8, Table 8-2. 

The number of samples needed to complete the Sign Test for the concrete structures in SU-2 was 
determined using the standard deviation for alpha fixed point measurements. The standard 
deviation for alpha fixed point measurements was 30.47. 

Using this value and a ~ = 510, the relative shift (!!Jcr) for the survey unit was calculated to be 
2.95. MARSSIM suggests that relative shift values be between one and three. Therefore, the 
relative shift can be adjusted to approximately three by adjusting the lower bound of the gray 
region (LBGR) from 300 to 510. This value falls within the MARSSIM recommended range of 
1 to 3 for !!Jcr. From Table 5.5 and equation 5-2 in MARSSIM and given 0.05 for the Type I 
error and 0.20 for the Type II error, the number of systematic measurements required for the SU 
was estimated to be 8. Seventeen systematic measurements were actually collected from the DT-
11 SU-2. This demonstrates that an adequate number of measurements were collected to satisfy 
the Sign Test in DT-11 SU-2. 

Final calculated values for SUs are shown in Table C-3 . 
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Table C-3. Number of Samples Required 

Survey Unit1 Class 
Minimum Systematic Number of Systematic 

Samples Reauired Samples Collected 
SUI 1 6 25 
SU2 1 8 17 
SU3 2 6 29 
SU4 2 6 24 
SUS 2 7 24 
SU6 2 18 28 

1 Survey units are described in Table C-1. 

This DQA shows that a sufficient number of samples were collected in each SU to satisfy 
statistical requirements and that ample reference area samples were available. Based on this 
information, the methods used to assess DT-11 SUs are sufficient and the ROD RGs are satisfied 
for accessible areas. 

C.5.4 Comparison To The Reference Area And Evaluation Of Parameters 

Although each SU satisfies RGs based on average SORN values alone, an additional evaluation 
of data was performed to complete the DQA. Sample results for systematic final status survey 
sample data, biased sample data and reference area data (reference data are discussed in detail in 
USACE, 1999b) are listed in Attachment C-3. A review of data reveals that U-238, Th-230, and 
Ra-226 are the primary contaminants of concern. Results for other radionuclides are generally 
within the range of background and contribute negligibly to SORN calculations. 

The reported radionuclide concentrations from the laboratory were used in this report even if 

• 

below the minimum detection activity (MDA). The MARSSIM recommends that analytical • 
methods should be capable of measuring levels at 10-50 percent of the established concentration 
based RG. MDAs for U-238, Th-230, Th-232, and Ra-226 generally achieved levels below 50 
percent of the RG. 

The comparison of final status survey data to reference area data and evaluation of parameters 
confirm that data are sufficient to assess the pending release ofDT-11. 
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C.6 RESIDUAL DOSE AND RISK ASSESSMENT 

A conservative site-specific residual dose and risk assessment was performed for the entire site 
by using the final status survey data for City of Venice (DT-11) of the SLDS. The dose and risk 
assessment was performed in accordance with the SLDS ROD to confirm that the site had been 
protectively remediated and to verify that the selected remedy had met the response action 
objectives regarding dose and risk criteria so that the site could be released for use without any 
radiological restriction. The ROD for the SLDS established the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) target risk range as the risk criteria, and 
the 10 CFR 20 Subpart E dose limit of 25 mrem/yr as the dose criteria for the SLDS (USA CE 
1998b). The U.S. Environmental Protection Agency (EPA) defines the CERCLA target risk 
range as 10-6 to 10-4 where "the upper boundary of the risk range is not a discrete line at lE-04. 
A specific risk estimate around 10-4 may be considered acceptable if justified based on site
specific conditions." (EPA 1997a). 

RESRAD version 6.22 was used during the dose and risk assessment to calculate dose and risk to 
the potential receptors. RESRAD is a computer code developed at Argonne National Laboratory 
for the U.S. Department of Energy (DOE) to determine site-specific residual radiation guidelines 
and dose to a future hypothetical on-site receptor at sites that are contaminated with residual 
radioactive materials. The use of RESRAD codes for modeling dose and risk has become an 
acceptable industry practice among prominent federal agencies. For example: 

I. The Environmental Protection Agency (EPA) used RESRAD in its "Reassessment of 
Radium and Thorium Soil Concentrations and Annual Dose Rates" that demonstrated the 
protectiveness of Uranium Mill Tailings Radiation Control Act (UMTRCA) soil criteria 
and in its rulemaking for cleanup of sites contaminated with radioactivity . 

2. Seven U.S. Cabinet-level agencies including EPA, DOE, NRC, and DOD, functioning as 
the Interagency Steering Committee on Radiation Standards formally accepted 
RESRAD-BIOTA. 

3. The EPA was also a signatory to the SLDS ROD that used RESRAD and is a participant 
in many other CERCLA actions involving RESRAD. 

Residual dose and risk assessments in the SLDS ROD were performed using RESRAD version 
5.62. RESRAD 5.62 incorporates the HEAST 1995 morbidity slope factors, whereas RESRAD 
6.22 incorporates Federal Guidance Report (FGR) 13 morbidity slope factors. The newer FGR 
13 slope factors are pathway specific and are more conservative for the SLDS COCs. 

In accordance with 40 CFR 192, Subpart A, control of residual radioactive materials from 
inactive uranium processing sites shall be designed to be effective for up to 1000 years, to the 
extent reasonably achievable, and, in any case, for at least 200 years. Therefore dose associated 
with the control (remedial action) is assessed for a 1000 year period. Risk is only required to be 
assessed for a 30-year period under the residential land use scenario in accordance with 
CERCLA. However, risk in this report was assessed for a 1000 year period as well as dose. 

Dose and risk scenarios for the SLDS ROD are based on the industrial/utility worker and 
industrial/construction worker exposure scenarios defint:u in the SLUS Feasibility Study (FS) 
(USACE, 1998b). The assessments for the SLDS DT-11 were performed for each of these 
scenarios and an additional onsite residential scenario was considered at the request of 
regulators. 

The input parameters st:!ected for the utility and industrial worker scenarios are those defined in 
the SLDS FS (USACE, 1998b). The input parameters selected for the onsite residential receptor 
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scenario are those defined for the onsite residential receptor in the Post-Remedial Action Report 
for the St. Louis Downtown Site Plant 2 Property (USACE, 2002a). 

Each receptor scenario is summarized as follows: 

1. Industrial Worker: The industrial worker is modeled as a typical site worker who spends 
most of their time indoors. The worker is at the property for 250 days per year for 25 
years. During a standard year, the industrial worker is assumed to spend 1600 hours 
indoors and 400 hours outdoors plus 125 hours (0.5 hours per day) indoors to account for 
the possibility of eating lunch on the property, early daily arrival or late daily departure. 

2. Utility Worker: The utility worker may participate in utility work or other intrusive 
outdoor activities at the property. It is assumed that the utility worker is exposed in a 
single event that takes place over an 80-hour period. 

3. Onsite Residential Receptor: The onsite residential receptor is modeled as a potential 
future receptor in case the current land use areas being assessed changes to residential. 
The residential receptor is assumed to live on site for 350 days per year for 30 years 
(EPA, 2000b ). The resident is assumed to spend 16.4 hours indoors and 2.0 hours 
outdoors each day (EPA 1997b). Among outdoor activities, the resident is assumed to 
spend 0.2 hours each day for gardening. 

Each receptor in the three scenarios is exposed to the radioactive contaminated soil through the 
following three exposure pathways - external gamma, inhalation, and soil ingestion. The onsite 
resident scenario also includes plant ingestion pathways. Since groundwater is not a potential 
source of drinking water for the St. Louis sites, the drinking water pathway is not considered as a 
potential pathway for the property. Table C-4 presents the non-default RESRAD input 
parameters for the three receplu1s. 

Table C-4: RESRAD Non-Default Input Parameters 

Cate2:orv Parameter Values 
Class I, SU-I 1,871 
Class 2, SU-3 9,875 

Physical Area of Contaminated Zone [square 
Class 2, SU-4 9,907 
Class 2, SU-5 9,917 Parameters meters (m2

)] 
Class 2, SU-6 1,447 

Previously Released Areas 7050 
Entire Property 40,069 

Thickness of the Contaminated Zone (m) 2 
Cover Cover Depth (m) 0 
Parameters Density of the cover Material fo:/cmj) Not APPlicable 

Cover Erosion Rate (m/yr) Not APPlicable 
Density of Contaminated Zone 

1.28 (Clay Loam) 
rgrams per cubic centimeters (e/cm3)l 
Contaminated zone Total Porosity 0.42 (Clay Soil) 
Contaminated zone Field Capacity 0.36 

Hydrological Contaminated zone Hydraulic 
3.048 

Data for Conductivity r meters per year (m/yr)] 
Contaminated Contaminated zone b parameter 10.4 
Zone Wind Speed rmeters per second (m/s)l 4.17 

Precipitation r meters per year (m/y)l 0.92 
Irrigation (mil'.} 0 
Run off Coefficient 0.8 (Built-Up Area) -Contaminated zone Erosion Rate 0.00006 
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Table C-4: RESRAD Non-Default Input Parameters (Cont'd) 

Catee:orv Parameter Values 
Exposure Onsite 

Utility Worker 
Industrial 

Parameters Resident Worker 
Inhalation Rate (mJ/yr) 8,400 10,550 10,550 
Mass Loading for Inhalation ( g/mJ) 5.9E-06 0.0002 0.0002 
Exposure Duration f year (yr)l 30 1 25 -
Indoo1 Dusl Filtration Factor 0.5 0.5 0.5 
Indoor Time Fraction 0.655 0 0.1969 
Outdoor Time Fraction 0.0799 0.0091 0.04566 
Fruit, Vegetable, and Grain Consumption (kg/yr) 42.7 Not Aoolicable Not Aoolicable 
Leafy Vegetable Consumption (kg/yr) 4.66 Not Aoolicable Not Aoolicable 

Soil Ingestion (g/yr) 43.8 175.2 49.64 

Dose and risk for DT-11 is determined by developing a source term to each survey unit (SU) and 
site, and applying that source term to the three receptor scenarios using RESRAD. For these 
properties, the source terms are based upon exposure point concentrations (EPCs). The 
following section summarizes the process for calculating EPCs for each COC at each SU. 

In the SU, a representative area equal to the SU area divided by the number of systematic 
sampling locations was established for each systematic sampling location. Systematic sample 
locations are those locations where samples were taken to perform the MARSSIM statistical 
tests. Then an area-weighted average concentration for each radionuclide COC was determined 
for each representative area based on the area and concentration results of both systematic and 
biased samples within that area by using the following equation. 

Where: 
CRA= 
Cs 
RA 
Cs 
As 
Ns 

L( Csx(R~~ LAn} )+ L(CnxAn) 

CRA = -~----~~----
RA 

Concentration of the representative area 
Concentration of the systematic sample 
Representative area value 
Concentration of the biased sample 
Area of the biased sample 
Number of samples per systematic sample location (e.g., samples at different 
depths) 

The area-weighted average COC concentrations for the representative areas were used to 
determine the UCL95 (95 % Upper Confidence Limit of the mean) value for each SU. 
Determination of the UCL95 for each radionuclide depends upon the distribution of the sampling 
results. EPA's designed software ProUCL (version 3.0) was used during the determination of 
distribution of sampling results. The software determines the UCL95 based on the distribution. 
The EPCs for the SU are determined by subtracting the average background concentration from 
the smaller of the UCL95 or the maximum detection concentration. 

DT-11 inchuiP-~ five survey units nnd arc:a:s lhat were already evaluated and released on DT-1 and 
DT-2. Hence, the exposure point concentrations for the site are calculated by using area
weighted exposure point concentrations for each SU and areas that were previously released. 
Table C-5 presents the exposure point concentration for each SU and the previously released 
areas . 
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Table C-5: Exposure Point Concentrations for Each Survey Unit and Entire Site 
- - -- - .. -· 

Survey Area (m2
) Statistic 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 
Unit (pCi/e: 

Background 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 

Maximum 6.00 9.03 8.51 0.50 1.66 1.14 1.90 0.61 0.89 
SU-I 1871 Distribution NP NP L G N N N NP NP 

UCL-951 2.27 3.17 3.41 0.207 1.02 0.787 1.27 0.13 0.31 

EPC 0 1.23 1.97 0.12 0 0 0.11 0 0 

Background 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 
Maximum 2.93 3.37 3.68 0.39 1.35 1.04 1.81 0.59 0.48 

SU-3 9875 Distribution G N G N N N N G N 
UCL-951 1.77 2.05 1.81 0.13 0.96 0.82 1.15 0.23 0.15 

EPC 0.00 0.11 0.37 0.04 0.00 0.00 0.00 0.09 0.00 

Background 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 

Maximum 5.84 4.60 7.33 0.33 1.11 1.06 1.87 0.50 0.67 
SU-4 9907 Distribution G N G G N N N G G 

UCL-951 2.2 2.97 2.99 0.187 0.8 0.74 1.07 0. 19 0.21 

EPC 0.00 1.03 1.55 0.10 0 0 0 0.05 0 

Background 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 
Maximum 3.71 7.18 8.72 0.62 1.23 0.99 1.98 0.35 0.80 

SU-5 9919 Distribution G NP G G N N N N N 
UCL-951 1.81 2.80 3.50 0.23 0.96 0.78 1.25 0.17 0.21 

EPC 0.00 0.86 2.06 0.14 0 0 0.09 0.03 0 

Background 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0 14 0.89 
Maximum 4.56 6.60 7.01 0.67 1.06 1.11 1.41 0.34 0.66 

SU-6 1447 Distribution N G N N N N N G N 
UCL-951 2.81 4.40 4.56 0.28 0.86 0.81 1.10 0.11 0.22 

EPC 0.03 2.46 3.12 0.19 0 0 0 0 0 

Background 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 

Area Maximum 16.02 14.84 60.36 3.02 2.20 4.79 2.03 1.83 2.09 
Previously 7050 Distribution G L L NP N NP N NP NP 
Released UCL-951 2.51 4.45 9.10 0.49 1.05 0.83 1.21 0.22 0.19 

EPC 0.00 2.51 7.66 0.40 0 0 0.05 0.08 0 

Site 40069 EPC 0 1.08 2.54 0.15 0 0 0.04 0.06 0 
N=Normal; G = Gamma; L = Lognonnal; NP= Non-parametric 

Table C-6 summarizes the highest radiological dose and risk in a 1000 year period to each of the 
three receptors from exposure to the residual radionuclides present at DT-11 for each scenario. 

Table C-6: Highest Dose and Risk for DT-11 to Different Receptors 

Industrial Worker Utility Worker Onsite Resident 

Dose (mrem/yr) Risk Dose (mrem/yr) Risk Dose (mrem/yr) Risk 

0.7 1 E-05 0.04 3 E-08 3 6 E-05 

• 

• 

The RESRAD results indicate that the onsite residential receptor received the highest dose and 
risk among the three rect:ptors. The highest n:side11tial dose and risk were 3 mrem/yr and 6E-05 
respectively. The dose for all receptors is below 25 mrem/yr. The risks for the two scenarios 
required by the ROD (industrial and utility worker) and the onsite resident were within the • 

C-16 REV.0 



• 

• 

• 

Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Jllinois Property (DT-11) 

CERCLA risk range. The risk for the onsite resident falls within the CERCLA risk range. The 
actual site risk for all scenarios would be lower than the calculated risk since: 

1. Cover was not taken into consideration, 
2. Assumptions used to calculate residual risk are much more conservative than conditions 

required for removal action (USACE, 1998b) 

Therefore, based on the results of dose and risk assessments, it can be concluded that residual 
dose and risk at DT-11 are protective for all potential receptor scenarios and the property can be 
released for use without any land use restrictions. 

EPC calculations (including Pro-UCL output files) and RESRAD output files for all modeled 
scenarios are on file as part of the St. Louis FUSRAP records/files for the SLDS . 
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C.7 CONCLUSIONS 

The USACE and EPA determined that selective excavation and disposal was the most 
appropriate remedy for accessible soil at the SLDS based upon consideration of the requirements 
of CERCLA, a detailed analysis of the alternatives, and extensive public participation and 
comment. The remedy for DT-11 addressed soil contaminated with radioactivity related to 
MED/ AEC uranium manufacturing and processing at the SLDS. 

Comparison to ROD Criteria 

The remedial action objectives for DT-11 apply to areas affected by the MED/ AEC uranium 
manufacturing and processing activities. This section lists (i.e., bullet items) each ROD remedial 
action objective (i.e., RG) and describes how the USACE is demonstrating compliance with the 
RG. 

1. Excavation of accessible soils according to the ARAR-based composite RG of 5/15 pCi/g 
above background for Ra-226, Ra-228, Th-232, and Th-230, and 50 pCi/g above 
background for U-238 in the uppermost 1.8 m (6 ft); 

The 5/5/50 RG was used for comparison against the data collected from surface soils in 
the first 0.5 ft below grade. The 15/15/50 subsurface RG was used for comparison 
against the data collected in acct:ssible soils below surface soils. In Class 1 SUs, soil 
samples were collected at the excavation surface and at 18-24 inch intervals until a depth 
of 6 ft below ground surface was reached. In Class 2 SUs, samples were collected in the 
first 6 inches of soil and then at 18-24 inch intervals until a depth of 6 ft below ground 
surface was reached. All DT-11 SUs have SORN values of less than 1.0 when averaged 

• 

over the SU. Therefore, the SU <lala dcmon3trate compfomce with this ROD RG. Details • 
on the SORN results can be found in Section C.5.2. 

In addition, the 40 CFR 192 ARAR for surface/subsurface soils (5/15 pCi/g Ra-226 
averaged over 100 m2

) was used for comparison against the data collected in accessible 
soils in Class 1 SU s. The aerial density of samples collected in Class 1 SUs) met the l 00 
m2 aerial requirement and the average Ra-226 concentration was less than the RG in all 
Class 1 SUs. Details on the 100 m2 aerial average results can be found in Section C.5.2 of 
this report. 

2. Site-specific target removal levels of 50 pCi/g above background for Ra-226, 100 pCi/g 
above background for Th-230, and 150 pCi/g above background for U-238 (50/100/150 
RGs) will be used as the deep-soil RGs below 1.8 m (6 ft) as described in Section 7.3.6. 
oftheROD; 

Deep soil RGs do not apply to Vicinity Properties. 

3. For arsenic and cadmium: 

• within the upper 1.2 or 1.8 m ( 4 or 6 ft) of grade, soil concentrations of arsenic 
greater than 60 mg/kg and/or cadmium concentrations greater than 17 mg/kg will be 
removed, or 

• below 1.2 or 1.8 m (4 or 6 ft) of grade, soil concentrations of arsenic greater that 
2500 mg/kg and/or cadmium are greater than 400 mg/kg will be removed; 

Arsenic and cadmium requirements are nul applicable to DT-11. 

4. Remediation goals for radiological contaminants are applied to soil concentration above • 
background consistent with the ARAR ( 40 CFR 192), from which they derive. However, 
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addition of background concentrations to these goals would not alter any judgments 
regarding protectiveness. Remediation goals for non-radiological RGs are applied to soil 
concentrations including background consistent with the NCP; 

This statement in the ROD is true for all DT-11 SU s. The SORG for all SU s (the raw data 
including background) is also less than 1.0 when averaged across the SU. SORG 
calculations for each SU can be found in Attachment C-4. Chemical RGs are not 
applicable to Vicinity Property DT-11. 

5. Compliance with soil RGs will be verified by methods that are compatible with 
MARSSIM for soils being cleaned up in the OU effective with MARSSIM publication. 
(A representative number of samples obtained in the bottom of excavations will also be 
subjected to chemical analysis and comparison to chemical RGs.); 

The FSSP was designed in accordance with the MARSSIM methodology. Class 1 and 
Class 2 survey unit sizes were selected to be 2,000 m2 ± 10 % and 10,000 m2 ± 10 %, 
respectively, as recommended by the MARSSIM. Details on SU areas can be found in 
Section C.2 of this report. 

In survey units that had individual systematic samples with the highest gross SU 
measurement minus the lowest reference area measurement resulting in a SOR greater 
than one, the survey unit was subjected to WRS statistical testing to ensure that the 
activity in the survey unit is less than the DCGL. All surveys units that required WRS 
testing passed the WRS test. Details on the WRS test can be found in Section C.5.3 of 
this report. 

Final status survey data were used to ensure that enough samples were collected in each 
survey unit. All DT-11 SU s have enough samples to satisfy statistical testing 
requirements. Details on the required number of samples to satisfy statistical testing can 
be found in Section C.4 of this report. 

Chemical analysis is not required for DT-11. 

Data quality indicators were reviewed for prec1s1on, accuracy, representativeness, 
completeness, and comparability. All data quality indicators are considered acceptable 
and the data are useable for their intended purpose. Details on data quality indicators can 
be found in Section C.5.1 of this report. 

6. A post-remedial action risk assessment will be performed to describe the level of risk 
remaining from MED/ AEC contaminants following completion cif remedial activities; 

A post-remedial action risk and dose assessment was performed for the modeled 
scenarios outlined in the ROD. In addition, regulators requested that the USACE develop 
an on-site residential scenario in case the current land use for DT-11 areas changed from 
industrial to residential. The residual dose and risk calculated for DT-11 is less than or 
equal to 7.5 mrem/yr and 1 E-04, respectively for all modeled scenarios (i.e., Industrial 
Worker, Utility Worker, and On-site Resident) without regard to any cover material. The 
dose and risk from actual residual conditiuns at DT-11 are considered acceptable to 
release the accessible areas without restrictions. Details of the dose and risk assessment 
can be found in Section C.6 of this report. 

7. Final determinations as to whether institutional controls and use restrictions are nel:essary 
will bt: based on calculations of post remedial action risk derived from actual residual 
conditions. Five year reviews will be conducted per the NCP for residual conditions that 
are unsuitable for release without restrictions; 
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The dose and risk from actual residual conditions (without regard to cover materials) are 
considered acceptable to release DT-11 accessible areas without restrictions. There are • 
no accessible areas at DT-11 where it is necessary to apply restrictions or institutional 
controls. Details of the dose and risk assessment can be found in Section C.6 of this 
report. 

8. Institutional controls may include land use restrictions for those areas having residual 
concentrations of contaminants unsuitable for release without restrictions. This 
determination will be made based on risk analysis of the actual post-remedial action 
conditions. Until a decision is developed to address the ultimate disposition of 
inaccessible soils, steps will be taken to control uses inconsistent with current uses and to 
learn of anticipated changes in conditions that . might make these soils accessible or 
increase the potential for exposure. Periodic reviews with affected property owners will 
be conducted throughout the duration of active site remediation. For residual conditions 
requiring use restrictions after the period of active remediation, coordination with 
property owners and local land use planning authorities will be necessary to implement 
deed restrictions or other mechanisms to maintain industrial/commercial land use; 

The dose and risk from actual residual conditions (without regard to cover materials) are 
acceptable to release DT-11 accessible areas without restrictions. Details of the dose and 
risk assessment can be found in Section C.6 of this report. There are no accessible areas 
at DT-11 where it is necessary to apply restrictions or institutional controls. There are no 
inaccessible soils at DT-11. 

9. A long-term ground-water monitoring strategy will be implemented to confirm 
expectations that significant impacts to the Mississippi Alluvial Aquifer (B unit) will not • 
occur. Although ground water use in this area is not anticipated, agreements will be 
proposed to state and local water authorities to prevent well drilling, which may be 
impacted by the surficially contaminated A unit; 

A long-term ground-water monitoring strategy has been implemented to confirm 
expectations that significant impacts to the Mississippi Alluvial Aquifer (B unit) will not 
occur. An Environmental Monitoring Guide for the St. Louis Sites has been written and 
is currently being implemented by the USACE through Environmental Monitoring 
Implementation Plans for each fiscal year. 

10. Perimeter wells in the Mississippi Alluvial Aquifer will be monitored to determine if 
further action will be required with respect to ground water; 

Perimeter wells in the Mississippi Alluvial Aquifer are being monitored in accordance 
with the Environmental Monitoring Guide for the St. Louis Sites. The requirements in 
the guide are currently being implemented by the USACE through Environmental 
Monitoring Implementation Plans for each fiscal year. These requirements include 
perimeter well ground-water monitoring. 

11. Protactinium-231 (Pa-231) and actinium-227 (Ac-227) will be included in the analyses 
for the post-remedial action residual site risk; 

Pa-231 and Ac-227 were included in the post-remedial action dose and risk assessments. 
The average Pa-231 and Ac-227 concentrations were less than 0.5 pCi/g in all SUs and 
therefore did not significantly affect residual uuse or risk. Details of the <lose and risk 
assessment can be found in Section C.6 of this report. 
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12. Contaminated sediments in sewers and drains considered to be accessible will be 
remediated along with the soils; 

There were no accessible sewers and drains on DT-11. 

The residual radioactivity at DT-11 meets all requirements specified in the ROD. This 
conclusion is the result of comparison of ROD requirements and the residual site condition. The 
concentration based RGs for Th-230, Ra-226, Th-232, Ra-228, and U-238 are satisfied, noting 
that no SORN value exceeds the RG of 1.0 when averaged over the SU (the average SORN 
excluding background in Class 1 SUs and Class 2 SUs ranged from 0.09 to 0.26 and 0.13 to 0.26, 
respectively) and no Ra-226 concentration averaged over 100 m2 exceeds 15 pCi/g. The dose 
based ARAR from 10 CFR 20 Subpart E, "Radiological Criteria for License Termination" has 
been satisfied noting that the highest dose calculated is approximately 7.5 mrem/yr to an on-site 
resident using conservative exposure assumptions without regard to any cover material. The 
residual dose and risk calculated for DT-1 lis less than or equal to 7.5 mrem/yr and 1 E-04, 
respectively for all modeled scenarios (i.e., Industrial Worker, Utility Worker, and On-site 
Resident) without regard to any cover material. The SUs also satisfy the statistical requirements 
with all survey units passing the WRS test. Soil concentrations comply with 40 CFR 192 
unrestricted release criteria. All DT-11 SUs are released without radiological restrictions in 
accordance with the ROD. 

The residual radioactivity in accessible areas at the SLDS DT-11 meets requirements specified in 
the ROD. Institutional controls are not required. This conclusion is the result of comparison of 
ROD RGs and the residual conditions in accessible areas . 
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ATTACHMENT C-1 

CITY OF VENICE FINAL STATUS SURVEY UNITS AND SOIL 
SAMPLING LOCATIONS FIGURES 

REV.0 
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Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (OT-I I) 

City of Venice (DT-11) 
QUALITY CONTROL SUMMARY REPORT 

C-2.1 INTRODUCTION 

C-2.1.1 Project Description 

Class 1 and 2 final status survey sampling was conducted for DT-11 at the SLDS. Sampling was 
conducted in accordance with MARSSIM protocols and the FSSP (USACE, 2002). 

C-2.1.2 Project Objectives 

The intent of the final status survey was to evaluate whether each survey unit satisfies 
concentration-based and dose-based criteria as defined in the SLDS ROD. 

C-2.1.3 Project Implementation 

The scope of work for this sampling was submitted to the USACE in December 1999 and 
authorized in July 2000. The sampling was conducted from September 2000 until February 
2005. Radiological analyses were conducted by the onsite FUSRAP laboratory at the HISS with 
QA split samples being analyzed by Severn-Trent Laboratories. 

C-2.1.4 Purpose of this Report 

The primary intent of this assessment is to illustrate that data generated for this sampling can 
withstand scientific scrutiny, are appropriate for their intended purpose, are technically defensible, 
and are of known and acceptable sensitivity, precision, and accuracy . 
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C-2.2 QUALITY ASSURANCE PROGRAM 

A QAPP was developed for this project and is part of the Sampling and Analysis Guide (SAG) 
(USACE, 2000) for the St. Louis Sites. The QAPP established requirements for both field and 
laboratory QC procedures. In general, analytical laboratory QC duplicates, matrix spikes, 
laboratory control samples, method blanks were required for every 20 field samples or less of each 
matrix and analyte. 

A primary goal of the QA program was to ensure that the quality of results for environmental 
measurements was appropriate for their intended use. To this end, a QAPP and standardized field 
procedures were compiled to guide the investigation. Through the process of readiness review, 
training, equipment calibration, QC implementation, and detailed documentation, the project has 
successfully accomplished the goals set by the QA Program. 

EPA "definitive" data has been reported including the following basic information: 

a. laboratory case narratives 
b. sample results 
c. laboratory method blank results 
d. laboratory control standard results 
e. laboratory sample matrix spike recoveries 
f. laboratory duplicate results 
g. surrogate recoveries (VOCs, SVOCs, Pesticide/PCBs) 
h. sample extraction dates 
i. sample analysis dates 

• 

This information from the laboratory, along with field information, provides the basis for 
subsequent data evaluation relative to sensitivity, precision, accuracy, representativeness and • 
completeness. These parameters have been presented in Section C2.4. 

• 
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C-2.3 DATA VALIDATION 

This project implemented the use of data validation checklists to facilitate laboratory data 
validation. These checklists were completed by the project designated validation staff and were 
reviewed by the project laboratory coordinator. Data validation checklists for each laboratory 
sample delivery group (SDG) have been retained with laboratory data deliverables by SAIC. 

C-2.3.1 Laboratory Data Validation 

Analytical data generated for this project have been subjected to a process of data verification, 
validation, and review. Several criteria have been established against which the data are compared 
and from which a judgment is rendered regarding the acceptance and qualification of the data. 
Because it is beyond the scope of this report to cite those criteria, the reader is directed to the 
following documents for specific detail: 

• USACE Kansas City and St. Louis District Radionuclide Data Quality Evaluation 
Guidance for Alpha and Gamma Spectroscopy, December 17, 2002. 

• SAIC Technical Support Contractor QA Technical Procedure (TP-DM-300-7) Data 
Verification and Validation. 

Upon receipt of field and analytical data, verification staff performed a systematic examination of 
the reports, following standardized data package checklists, to assess the content, presentation, and 
administrative validity of the data. In conjunction with data package verification, laboratory 
electronic data diskettes were available. These diskette deliverables were subjected to review and 
verification against the hardcopy deliverable. Both a structural and technical assessment of the 
laboratory-delivered electronic reports were performed. The structural evaluation verified that 
required data had been reported and contract specified requirements were met (i.e., analytical 
holding times, contractual turnaround times, etc.). 

During the validation phase of the review and evaluation process, data were subjected to a 
systematic technical review by examining the field results, analytical QC results and laboratory 
documentation following appropriate guidelines for laboratory data validation. These data 
validation guidelines define the technical review criteria, methods for evaluation of the criteria, and 
actions to be taken resulting from the review of these criteria. The primary objective of this phase 
was to assess and summarize the quality and reliability of the data for the intended use and to 
document factors that may affect the usability of the data. Data verification/validation included but 
was not necessarily limited to the following parameters: 
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Method Requirements 

Requirements for methods: 
Holding time information and methods requested 
Discussion of laboratory analysis, including any laboratory problems 

Radiochemical Analysis 
Sample results 
Initial calibration 
Efficiency check 
Background determinations 
Spike recovery results 
Internal standard results (tracers or carriers) 
Duplicate results 
Self-absorption factor (a,13) 
Cross-talk factor (a,13) 
Laboratory control samples (LCS) 
Run log 

As an end result of this phase of the review, the data were qualified based on the technical 
assessment of the validation criteria. Qualifiers were applied to each analytical result to indicate 
the usability of the data for its intended purpose. 

C-2.3.2 Definition of Data Qualifiers (Flags) 

During the data validation process, all l::ihnr::itory data v,,1en: assigned appropriate data valiualiun 
flags and reason codes. Validation flags are defined as follows: 

"-" 

"U" 

"J" 

"UJ" 

Positive Result. 

When the material was analyzed for, but not detected above the level of the associated 
value. 

When the associated value is an estimated quantity. Indicating there is cause to question 
accuracy or precision of the reported value. 

When the analyte was analyzed for, but not detected, above the associated value, however, 
the reported value is an estimate and demonstrates an decreased knowledge of its accuracy 
or precision. 

"R" When the analyte value reported is unusable. The integrity of the analyte's identification, 
accuracy, precision, or sensitivity have raised significant question as to the reality of the 
information presented. 

SAIC validation flagging codes and copies of validation checklists and qualified data forms are on
file with the analytical laboratory deliverable. 
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C-2.4 DATA EVALUATION 

C-2.4.1 Accuracy 

Accuracy provides a gauge or measure of the agreement between an observed result and the true 
value for an analysis. Analytical accuracy is evaluated by measuring the agreement between an 
analytical result and its known or true value. This is generally determined through use of LCSs, 
matrix spike (MS) analysis, and performance evaluation (PE) samples. Accuracy, as measured 
through the use of LCSs, determines the methods implementation of accuracy independent of 
sample matrix, as well as document laboratory analytical process control. Accuracy determined by 
the MS is a function of both matrix and analytical process. 

C-2.4.1.1 Radiological Parameters 

Individual sample chemical yields and LCS recoveries were within the ± 25% criteria for the 
verification samples, as stated in the SAG. Therefore, the data can be used for its intended purpose. 

C-2.4.1.2 Inter-Laboratory Accuracy 

As a measure of analytical accuracy, the relative percent difference (RPD) for split sample pairs for 
the two radiological analytical groups (i.e., alpha spectroscopy and gamma spectroscopy) were 
employed, using an independent contract laboratory. Sample homogeneity, analytical method 
performance, and the quantity of analyte being measured contribute to this measure of sample 
analytical accuracy. 

As the RPD approaches zero, complete agreement is achieved between the split sample pairs. 
When one or both sample values were between the quantitation level and less than five times the 
analyte reporting level, the normalized absolute difference (NAD) was evaluated. If both samples 
were not detected for a given analyte, precision was considered acceptable. 

The analytical accuracy (i.e., split precision) between the FUSRAP laboratory and the contract 
laboratory met the Final Status Survey goal of ensuring that 90 percent of the City of Venice 
verification samples were within either the ±30% criteria for RPD data quality indicator (DQI) or 
less than 1.96 for the NAD DQI (Tables C-2-1 and C-2-2). Samples that are outside of the control 
limits are shaded and boldfaced. These samples and their associated field splits are considered 
usable since the analytical results for each analyte are below the remedial goal. Analytical results 
can be found in tables C-2-5 and C-2-6. 

RPD = (S-D) / [ (S + D) / 2] * 100% 

Where: S = Parent Sample Result 

D = Field Split Result 

NAD = (S - D) I [ (Us)2 + (U0 )2] 1112 

Where: S = Parent Sample Result 

D = Field Split Result 

Us= Parent Sample Uncertainty 

U0 = Field Split Uncertainty 
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Table C-2-1. Split Precision Among Alpha Spectroscopy Analyses 

• 

Thorium-230 
SampleName RPD NAD RPD 

SLD05973ISLD05973-2 NIA 0.51 NC 
SLD06002ISLD06002-2 NIA 0.11 NC 
SLD06020ISLD06020-2 NIA 1.00 NC 
SLD69742ISLD69742-2 NIA 0.60 NC 
SLD69745ISLD69745-2 NIA 0.69 NC 
SLD69748ISLD69748-2 NIA 0.62 NC 
SLD69750ISLD69750-2 NIA 1.12 NC 
SLD69775ISLD69775-2 NIA 0.47 NC 
SLD70l52ISLD70152-2 NIA 0.28 NC 
SLD70l60ISLD70160-2 47.5% NIA NC 
SLD70404ISLD70404-2 35.1% NIA NC 
SLD70697 ISLD70697-2 NIA 0.65 NC 
SLD70782ISLD70782-2 NIA 0.17 NC 
SLD80195ISLD80195-2 NIA 0.28 NC 
SLD8033 llSLD8033 l-2 NIA 0.19 NC 
SLD80482ISLD80482-2 NIA 0.48 NC 
SLD86235ISLD86235-2 39.5% NIA 49.2% 
SLD86248ISLD86248-2 16.4% NIA 6.1% 
SLD86261ISLD86261-2 NIA 0.36 11.6% 
SLD86299ISLD86299-2 NIA 0.81 NC 

NC- Value not calculated due to one or both offae results were non-detected. 
NIA-Not applicable. 
Shaded and Boldface - Values exceed the control limits . 

NAD 
NC 

NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NIA 
NIA 
NIA 
NC 

Thorium-232 
RPD NAD 
NC NC 

NC NC 
NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
NC NC 
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Table C-2-2. Split Precision Among Gamma Spectroscopy Analyses 

Actinium-227 Actinium-241 Cesium-137 
SamoleName RPO NAO RPO NAO RPO 

SLO05973ISLO05973-2 NC NC * * 
SLO06002ISLO06002-2 NC NC * * 
SLO06020ISLO06020-2 NC NC * * 
SLO697 42ISLO697 42-2 NC NC NC NC 
SLO69745ISLO69745-2 NC NC NC NC 
SLO69748ISLO69748-2 NC NC NC NC 
SLO69750ISLO69750-2 NC NC NC NC 
SLO69775ISLO69775-2 NC NC NC NC 
SLO70152ISLO70152-2 NC NC NC NC 
SLO70160ISLO70160-2 NC NC NC NC 
SLO70404ISLO70404-2 NC NC NC NC 
SLO70697 ISLO70697-2 NC NC NC NC 
SLO70782ISLO70782-2 NC NC NC NC 
SLO80195ISLO80195-2 NC NC NC NC 
SLO80331 ISLO8033 l-2 NC NC NC NC 
SLO80482ISLO80482-2 NC NC NC NC 
SLO86235ISLO86235-2 NC NC NC NC 
SLO86248ISLO86248-2 NC NC NC NC 
SLO86261/SLO86261-2 NC NC NC NC 
SLO86299ISLO86299-2 NC NC NC NC 

NC- Value not calculated due to one or both of the results were non-detected. 
NIA- Not applicable. 
Shaded and Boldface - Values exceed the control limits. 
• - Analysis not conducted. 

NC 
NC 
NC 
NIA 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NIA 
NIA 
NC 

NAO 
NC 
NC 
NC 
0.26 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
0.37 
0.36 
NC 

Potassium-40 Protactinium-231 Radium-226 Radium-228 
RPO NAO RPO NAO RPO NAO RPO NAO 

36.0% NIA NC NC NC NC NC NC 
0.9% NIA NC NC NC NC NC NC 

82.8% NIA NC NC NC NC NC NC 
2.4% NIA NC NC NC NC NC NC 
13.5% NIA NC NC NC NC NC NC 
16.9% NIA NC NC NC NC NC NC 
NIA 1.29 NC NC NC NC NC NC 

43.9% NIA NC NC NC NC NC NC 
3.1% NIA NC NC NC NC NC NC 
25.2% NIA NC NC NC NC NC NC 
61.1% NIA NC NC NC NC NC NC 
41.7% NIA NC NC NC NC NC NC 
12.7% NIA NC NC NC NC NC NC 
9.5% NIA NC NC NC NC NC NC 
13.1% NIA NC NC NC NC NC NC 
37.7% NIA NC NC NC NC NC NC 
16.3% NIA NC NC NC NC NC NC 
2.7% NIA NC NC 9.4% NIA NC NC 
6.2% NIA NC NC 0.3% NIA NC NC 

54.2% NIA NC NC NC NC NC NC 

C-2-7 

• 
Uranium-235 Uranium-238 
RPO NAO RPO NAO 
NC NC NC NC 
NC NC NC NC 
NIA 0.17 NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
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C-2.4.2 Precision 

C-2.4.2.1 Laboratory Precision 

To evaluate precision within the on-site laboratory, lab duplicate samples were employed at a 
frequency of one duplicate per sample batch (no more than one duplicate per thirteen samples). As 
a measure of analytical precision, the RPO for laboratory duplicate sample pairs for the two 
radiological analytical groups (i.e., alpha spectroscopy and gamma spectroscopy) were employed 
at the time of verification and validation. 

RPO and/or NAO values for all analytes were within the ±30% window of acceptance for the 
verification samples. Data tables are not provided in this summary report, as the data is inspected 
and results are documented in the sample delivery group packages at the time of verification. 

C-2.4.2.2 Field Precision 

Field duplicate samples were collected to ascertain the contribution to variability (i.e., precision) 
due to the combination of environmental media, sampling consistency, and analytical precision. 
The field duplicates were collected from the same spatial and temporal conditions as the primary 
environmental sample. Soil samples were collected from the same sampling device, after 
homogenization for all analytes. 

For the 20 field duplicate samples taken for the verification activities, the NAO and RPO values 
indicated good precision for the data. Two of the samples exhibited poor precision for one 
analyte each with RPDs greater than their respective acceptance limits, as indicated by the 
shading in Tables C-2-3 and C-2-4. These samples and their representative field duplicates are 
considered usable since the analytical results for each analyte in these samples were below the 
remedial goal. Analytical results can be found in tables C-2-5 and C-2-6. 
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Table C-2-3. Field Duplicate Precision Among Alpha Spectroscopy Analyses 

Thorium-228 Thorium-230 

SampleName RPD NAD RPD 

SLD05973ISLD05973- l * * * 

SLD06002ISLD06002- l NIA 0.00 NC 
SLD06020ISLD06020- l NIA 0.94 NC 

SLD69742ISLD69742- l NIA 1.03 7.2% 

SLD69745ISLD69745- l NIA 0.17 NC 

SLD697 48ISLD697 48-1 NIA 0.69 NC 

SLD69750ISLD69750- l * * * 

SLD69775ISLD69775-l * * * 

SLD70l52/SLD70152-1 NIA 0.79 NC 

SLD70l60ISLD70160-1 42.1% NIA NC 
SLD70404ISLD70404- l * * * 
SLD70697 ISLD70697- l NIA 0.08 NC 

SLD707 82ISLD707 82-1 NIA 0.28 NC 

SLD80l95ISLD80195-1 NIA 0.12 NC 
SLD8033 llSLD8033 l- l NIA 0.61 NC 

SLD80482ISLD80482- l NIA 0.43 NC 
SLD8623 5ISLD8623 5-1 NIA 0.32 21.5% 

SLD86248ISLD86248- l 24.8% NIA 11.8% 

SLD8626 l/SLD8626 l- l NIA 0.26 22.5% 

SLD86299ISLD86299- l NIA 0.47 NC 

NC- Value not calculated due to one or both of the results were non-detected. 
NIA- Not applicable. 
Shaded and Boldface - Values exceed the control limits. 
• -Analysis not conducted. 

C-2-9 

NAD 
* 

NC 

NC 
NIA 
NC 
NC 
* 

* 

NC 

NC 
* 

NC 

NC 

NC 

NC 

NC 

NIA 
NIA 
NIA 
NC 

Thorium-232 
RPD NAD 

* * 

NC NC 

NC NC 

NC NC 
NC NC 

NC NC 
* * 

* * 

NC NC 

NC NC 
* * 

NC NC 

NC NC 

NC NC 

NC NC 

NC NC 
NC NC 

NC NC 
NC NC 

NC NC 
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Table C-2-4. Field Duplicate Precision Among Gamma Spectroscopy Analyses 

! Actinium-227 Actinium-241 Cesium-137 
i SamoleName RPD NAD RPD NAD RPD 
SLD05973ISLD05973- l * * * * * 

SLD06002ISLD06002-1 NC NC NC NC NC 
SLD06020ISLD06020-1 NC NC NC NC NC 
SLD697 42ISLD697 42-1 NC NC NC NC 6.3% 
SLD69745ISLD69745-1 NC NC NC NC NC 
SLD697 48ISLD697 48-1 NC NC NC NC NC 
SLD69750ISLD69750-1 NC NC NC NC NIA 
SLD69775ISLD69775-1 NC NC NC NC NC 
SLD70152ISLD70152-1 NC NC NC NC NC 
SLD70160ISLD70160-1 NC NC NC NC NC 
SLD70404ISLD70404- l NC NC NC NC NC 
SLD70697 ISLD70697-1 NC NC NC NC NC 
SLD70782ISLD70782-1 NC NC NC NC NC 
SLD80195ISLD80195-1 NC NC NC NC NC 
SLD80331ISLD80331-1 NC NC NC NC NC 
SLD80482ISLD80482-1 NC NC NC NC NC 
SLD86235ISLD86235-1 NC NC NC NC NC 
SLD86248ISLD86248-1 NC NC NC NC 8.6% 
SLD86261 ISLD86261-1 NC NC NC NC NIA 
SLD86299ISLD86299-1 NC NC NC NC NIA 

NC- Value not calculated due to one or both of the results were non-detected_ 
NIA- Not applicable_ 
Shaded and Boldface - Values exceed the control limits. 
• - Analysis not conducted. 

• 

NAD 
* 

NC 
NC 
NIA 
NC 
NC 
0.21 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NIA 
0.01 
0.70 

Potassium-40 Protactinium-231 Radium-226 Radium-228 
RPD NAD RPD NAD RPD NAD RPD NAD 

* * * * * * * * 

0.6% NIA NC NC NC NC NC NC 
13.6% NIA NC NC NC NC NC NC 
4.2% NIA NC NC NC NC NC NC 
8.9% NIA NC NC NC NC NC NC 
3.7% NIA NC NC NC NC NC NC 
4.0% NIA NC NC NC NC NC NC 
3.6% NIA NC NC NC NC NC NC 
6.5% NIA NC NC NC NC NC NC 
3.6% NIA NC NC NC NC NC NC 

68.6% NIA NC NC NC NC NC NC 
1.1% NIA NC NC NC NC NC NC 
0.5% NIA NC NC NC NC NC NC 
7.6% NIA NC NC NC NC NC NC 
6.7% NIA NC NC NC NC NC NC 
7.6% NIA NC NC NC NC NC NC 
7.3% NIA NC NC NC NC NC NC 
13.0% NIA NC NC 23.0% NIA NC NC 
17.5% NIA NC NC 1.6% NIA NC NC 
15.4% NIA NC NC NC NC NC NC 

- - ---
Uranium-235 Uranium-238 
RPD NAD RPD NAD 

* * * * 

NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
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C-2.4.3 Sensitivity 

Determination of minimum detectable values allows the investigation to assess the relative 
confidence, which can be placed in a value in comparison to the magnitude or level of analyte 
concentration observed. The closer a measured value comes to the minimum detectable 
concentration, the less confidence and more variation the measurement will have. Project 
sensitivity goals were expressed as quantitation level goals in the Final Status Survey Plan for 
Accessible Soils within Mallinckrodt and the Vicinity Properties, Excluding Plants I, 2 and The 
City Property at the St. Louis Downtown Site (USACE, 2002). These levels were achieved or 
exceeded throughout the analytical process. 

C-2.4.4 Representativeness and Comparability 

Representativeness expresses the degree to which data accurately reflect the analyte or parameter 
of interest for an environmental site and is the qualitative term most concerned with the proper 
design of a sampling program. Factors that affect the representativeness of analytical data include 
proper preservation, holding times, use of standard sampling and analytical methods, and 
determination of matrix or analyte interferences. Sample preservation, analytical methodologies, 
and soil sampling methodologies were documented to be adequate and consistently applied. 

Comparability, like representativeness, is a qualitative term relative to a project data set as an 
individual. These investigations employed appropriate sampling methodologies, site surveillance, 
use of standard sampling devices, uniform training, documentation of sampling, standard analytical 
protocols/procedures, QC checks with standard control limits, and universally accepted data 
reporting units to ensure comparability to other data sets. Through the proper implementation and 
documentation of these standard practices, the project has established the confidence that the data 
will be comparable to other project and programmatic information. 

Table C-2-6 compares sample results from the Field Duplicate and Split Samples to the associated 
Parent Sample. Results from the Split Sample are corrected in this table by a factor of 1.5 for 
comparability to the Parent Sample and Field Duplicate. This correction factor represents the 
ingrowth necessary to conservatively report Ra-226, as reported by the St. Louis FUSRAP 
Radiological Laboratory. 

C-2.4.5 Completeness 

Usable data are defined as those data, which pass individual scrutiny during the verification and 
validation process and are accepted for unrestricted use. The data quality objective of achieving 
90% completeness, as defined in the (USACE, 2002) was satisfied with the project producing valid 
results for 100 % of the sample analyses performed and successfully collected. 

A total of three hundred and seventy four (374) systematic verification and 50 biased soil samples 
were collected with approximately 7,006 discrete analyses (i.e., analytes) being obtained, reviewed, 
and used in the assessment. The project produced acceptable results for 100.0 percent of the 
sample analyses performed . 
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C-2.5 DATA QUALITY ASSESSMENT SUMMARY 

The overall quality of the City of Venice (DT-11) PRAR information meets or exceeds the • 
established project objectives. Through proper implementation of the project data verification, 
validation, and assessment process, project information has been determined to be acceptable for 
use. 

Data, as presented, have been qualified as usable, hut estimated when necessary. Data that have 
been estimated have concentrations/activities that are below the quantitation limit or are indicative 
of accuracy, precision, or sensitivity being less than desired but adequate for interpretation. 

Data produced for this characterization demonstrates that it can withstand scientific scrutiny, is 
appropriate for its intended purpose, is technically defensible, and is of known and acceptable 
sensitivity, precision, and accuracy. Data integrity has been documented through proper 
implementation of QA and QC measures. The environmental information presented has an 
established confidence, which allows utilization for the project objectives and provides data for 
future needs. 

Table C-2-5. Alpha Spec Results for Parent Samples and the Associated Field Duplicates 
and Field Splits 

•:sample~am.rl_i11iorium;',!281 lnlffll'ium!'2a_o'l"fE!liOrmm;',!32■ 
SLD05973 0.55 1.36 0.47 
SLD05973-l * * * 
SLD05973-2 0.79 1.36 0.56 
SLD06002 1.11 1.57 1.01 
SLD06002-l 1.11 1.89 1.26 
SLD06002-2 1.04 1.87 0.78 
SLD06020 0.83 2.41 0.57 
SLD06020-t 1.52 2.02 1.71 
SLD06020-2 1.46 2.77 1.73 
SLD69742 1.65 3.06 1 
SLD69742-l 0.76 3.29 0.65 
SLD69742-2 1.16 2.5 0.86 
SLD69745 1.28 2.34 1.03 
SLD69745-l 1.44 3.12 0.96 
SLD69745-2 0.8 2.41 0.79 
SLD69748 1.38 1.58 0.9 
SLD69748-l 0.86 2.29 0.81 
SLD69748-2 0.95 2.22 0.87 
SLD69750 1.52 2.94 1.11 
SLD69750-l * * * 
SLD69750-2 0.65 2.39 0.48 
SLD69775 1.52 1.59 0.78 
SLD69775-l * * * 
SLD69775-2 1.17 1.47 1.22 
SLD70152 1.42 2.21 1.36 
SLD70152-l 0.82 1.55 0.72 
SLD70152-2 1.22 1.58 1.01 
SLD70160 1.64 1.62 1.11 
SLD70160-l 1.07 2.27 1.16 

• -- Analysis not conducted. 
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Table C-2-5. Alpha Spec Results for Parent Samples and the Associated Field Duplicates 
• and Field Splits (Cont'd) 

lsarno1rname■ arnori~228W arHori ITTn:2aow mHori~2J2■ 
SLD70160-2 1.01 2.08 1.06 
SLD70404 2.38 2.01 1.33 
SLD70404-l * * * 
SLD70404-2 1.67 1.7 1.16 
SLD70697 0.95 1.24 0.7 
SLD70697-l 0.9 1.51 0.55 
SLD70697-2 0.6 1.48 0.55 
SLD70782 1.41 2.05 1.3 
SLD70782-l 1.19 1.61 1.04 

SLD70782-2 1.29 1.41 0.88 
SLD80195 1.206 4.031 1.272 
SLD80195-1 1.109 3.533 1.255 
SLD80195-2 1.4 3.1 1.07 
SLD80331 1.008 1.878 0.589 
SLD80331-l 0.6245 2.587 0.9736 
SLD80331-2 0.9 1.88 0.83 
SLD80482 0.8785 2.367 0.768 
SLD80482-1 1.206 2.547 0.2842 
SLD80482-2 0.61 2.08 0.48 
SLD86235 1.179 2.692 1.166 
SLD86235-1 1.426 3.34 1.111 

• SLD86235-2 0.79 4.45 0.8 
SLD86248 0.9757 9.408 0.8724 
SLD86248-l 1.252 10.59 0.7481 
SLD86248-2 1.15 10 0.91 
SLD86261 0.637 18.35 0.3918 
SLD86261-1 0.508 23.01 0.5318 
SLD86261-2 0.49 20.6 0.5 
SLD86299 0.451 1.896 0.5151 
SLD86299-1 0.6952 2.32 0.6047 
SLD86299-2 0.78 3.59 0.64 

• - Analysis not conducted . 

• 
C-2-13 REV.0 



Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

Table C-2-6. Gamma Spec Results for Parent Samples and the Associated Field Duplicates and Field Splits 
- --

SampleName Actinium-227 Americium-241 Cesium-137 Potassium-40 Protactinium-231 Radium-226 Radium-228 Uranium-235 Uranium-238 

SLD05973 0.100 -0.010 -0.010 8.200 0.320 0.680 0.270 0.080 0.380 
SLD05973-l * * * * * * * * * 
SLD05973-2 0.080 * -0.050 11.800 0.030 "l.860 0.370 0.156 1.600 
SLD06002 0.130 -0.030 0.050 15.330 0.480 0.870 0.860 0. 130 6.520 
SLD06002-1 -0.100 -0.040 -0.010 15.240 -0.360 0.990 0.920 -0. 130 1.800 

SLD06002-2 0.500 * -0.014 I 5.200 0.500 "2.730 1.560 0.080 -0.400 
SLD06020 0.080 -0.020 0.010 10.380 0.260 1.200 0.600 0.250 1.310 
SLD06020-l 0.340 0.090 0.040 11.890 0.050 1.300 1.360 0.080 1.420 
SLD06020-2 0.290 * 0.180 4.300 -0.300 "2.550 0.500 0.280 2.700 
SLD69742 0.100 0.040 0.310 8.090 -0.140 2.350 0.650 0.050 2.050 
SLD69742-l 0.080 -0.020 0.330 7.760 -0.360 2.310 0.620 0.140 1.620 
SLD69742-2 0.110 -0.094 0.280 7.900 0.600 "l.710 0.660 -0.310 1.400 
SLD69745 0.400 0.000 0.060 8.590 -0.290 1.950 0.900 0.210 2.880 
SLD69745-l 0.160 -0.020 0.030 7.860 0.420 1.890 0.870 0.160 2.390 
SLD69745-2 0.420 0.059 0.01 I 7.500 -1.100 "l.890 0.800 0.080 3.700 
SLD69748 0.020 -0.003 0.010 11.370 -0.260 2.410 0.740 0.140 1.360 
SLD69748-l 0.080 -0.050 -0.040 11.800 -0.770 2.810 0.640 0.570 1.950 
SLD69748-2 0.025 0.046 -0.009 9.600 -2.040 "2.085 0.805 0.467 0.636 
SLD69750 0.470 0.000 0.140 6.060 -0.650 2.200 0.700 0.680 3.020 
SLD69750-l 0.170 0.080 0.160 5.820 -0.650 1.680 0.470 -0.220 1.920 
SLD69750-2 0.150 -0.033 0.062 4.100 -0.240 "l.785 0.240 -0.260 0.050 
SLD69775 0.180 0.050 -0.010 10.470 -0.050 1.770 0.840 0.190 0.200 
SLD69775-l 0.100 0.020 0.010 10.100 -0.080 1.420 0.840 0.100 0.720 
SLD69775-2 0.085 0.047 0.011 6.700 -0.124 "0.642 0.341 0.244 0.655 
SLD70152 0.620 -0.020 0.030 16.770 -0.310 1.560 0.930 0.030 1.810 
SLD70152-1 0.580 0.060 -0.010 17.900 -0.060 1.340 1.100 0.120 0.520 
SLD70152-2 0.360 -0.091 -0.014 17.300 0.200 "l .800 0.920 0.090 0.200 
SLD70160 0.440 0.090 -0.010 16.240 2.720 2.580 0.910 0.500 2.530 
SLD70160-l 0.540 -0.020 0.000 16.840 0.380 2.880 0.920 0.270 2.950 
SLD70160-2 0.320 -0.00 I -0.010 12.600 0.100 "2.580 0.580 0.180 1.900 
SLD70404 0.250 0.010 0.000 10.000 -0.010 2.050 0.550 0.010 2.640 

• -- Analysis not conducted . 
• - Value corrected by a factor of 1.5 for comparability . 

• 



ttst-Remedial Action Report for the Soils within the St. Louis Downtown Site City ofVe!llinois Property (DT-11) • 
Table C-2-6. Gamma Spec Results for Parent Samples and the Associated Field Duplicates and Field Splits (Cont'd) 

ISample~ame1 l'!ti'll'iuffl!'2Q!1J '8m-ericium;2J!ll ~~esium~m,-z. P.otassium;'.:40 :P.ffl~tirfium,:2al1J 1Rfdiwn-!2l6' 1'R.f'dium,2Q81 l\!Jranium;2•35J li'!ifflrium!2/3 8) 
SLD70404-l 0.100 0.040 -0.010 20.440 0.320 1.520 1.530 0.010 1.860 

SLD70404-2 0.347 -0.124 0.019 18.800 0.733 al .095 1.450 0.021 0.497 

SLD70697 0.150 -0.040 -0.040 13.280 0.190 2.160 0.760 -0.070 1,030 

SLD70697-1 0.220 -0.040 0.000 13.140 0.000 1.950 0.630 0.150 1.220 

SLD70697-2 -0.110 -0.016 0.019 8.700 -1.250 3 1 .290 0.350 -0.350 0.570 

SLD70782 0.330 -0.010 -0.040 17.490 -0.030 3.300 0.820 0.130 1.660 

SLD70782-1 0.070 -0.030 0.010 17.570 -0.700 2.330 1.050 -0.100 0.550 

SLD70782-2 0.031 -0.049 -0.090 15.400 1.320 3 1.464 0.966 -0.030 0.326 

SLD80195 -0.005 0.057 -0.040 12.100 0.602 4.331 1.414 0.220 3.672 

SLD80195-I 0.202 0.084 -0.008 11.210 0.443 4.197 1.279 0.112 2.932 

SLD80195-2 0.170 0.060 0.007 11.000 -2.000 33.810 0.880 -0.040 1.700 

SLD80331 0.003 0.052 0.001 12.890 0.002 0.980 0.534 0.167 1.324 

SLD8033 l-1 -0.073 0.008 0.007 12.050 0.098 1.063 0.539 0.048 1.233 

SLD80331-2 0.030 -0.005 0.022 14.700 -0.800 3 1.500 0.520 0.080 0.960 

SLD80482 0.010 0.027 0.019 10.110 0.058 1.317 0.461 0.221 1.763 

SLD80482-1 0.054 0.015 0.012 9.367 0.281 1.235 0.483 0.195 2.009 

SLD80482-2 0.100 -0.004 -0.016 6.900 -0.130 3 1.125 0.330 -0.120 1.700 
SLD86235 0.164 0.021 0.034 13.890 0.185 1.913 0.754 0.182 3.699 

SLD86235-I 0.069 0.002 0.011 14.940 0.068 2.204 0.816 0.280 4.153 

SLD86235-2 0.400 -0.003 0.015 11.800 2.000 a2.355 0.710 0.260 3.260 

SLD86248 0.529 0.080 0.269 7.602 -0.764 6.215 0.832 0.143 5.814 

SLD86248-I 0.338 0.120 0.293 8.659 -0.321 7.833 1.085 -0.151 6.646 

SLD86248-2 0.580 0.020 0.220 7.400 1.800 a6.825 0.790 0.530 4.720 

SLD86261 0.512 0.102 0.306 7.767 -0.958 3.813 0.697 1.066 14.190 

SLD86261-1 -0.009 0.075 0.307 9.256 0.448 3.873 0.569 1.880 14.450 

SLD8626i-2 0.830 -0.050 0.360 7.300 0.200 a3.825 0.020 1.330 JO.JOO 

SLD86299 -0.070 0.017 0.073 8.019 0.140 2.240 0.504 0.159 I.SI I 

SLD86299-I -0.012 0.027 0.058 9.353 0.360 2.132 0.507 0.012 1.659 
SLD86299-2 -0.020 0.006 0.065 4.600 0.300 al.830 0.300 0.190 1.570 

, - Value corrected by a factor of 1.5 for comparability. 
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• 

ATTACHMENT C-3 

• CITY OF VENICE FINAL STATUS SURVEY SOIL SAMPLE DATA 
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• • • Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

Survey Unit Sample Name Actinium-227 Protac:tinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Urani11m-235 Uranium-238 
VQ Results MDA VQ Resulu MDA VQ Results MDA VQ Results MDA VQ Resulu MDA VQ Results MDA VQ ResulU MDA VQ Resulu MDA VQ Resulu IIIDA 

Class I, SU-I HTR79101 UJ 0.32 0.23 UJ -0.08 0.86 s 3.17 0.08 = 0.42 O.o? = 1.85 0.42 = 3.87 0.27 J 0.58 0.14 UJ 0.17 0.40 = 2.45 0.57 

HTR7911 I s 0.82 0.18 = 1.25 0.88 = 8.67 0.o? = 0.68 O.o? = 1.14 0.32 = 13.58 0.27 J 0.74 0.14 u 0.41 0.48 = 6.87 0.42 

HTR79112 s 0.65 0.16 UJ 0.08 0.84 = 6.16 0.06 = 0.84 0.07 = 1.04 0.30 = 9.74 0.14 = 1.21 0.14 UJ 0.19 0.44 = 5.86 0.37 

HTR79123 = 0.56 0.14 u 0.72 0.78 = 3.59 0.06 = 0.81 0.06 J I.OS 0.60 = 5.96 0.32 J 0.36 0.32 = 0.44 0.35 = 4.24 0.31 

HTR79124 u 0.27 0.16 u 0.42 0.63 = 2.45 0.05 = 0.77 0.06 J 0.44 0.32 = 1.64 0.24 = 0.85 0.13 J 0.33 0.29 = 4.07 0.30 

HTR79125 u 0.27 0.14 UJ 0.23 0.60 = 2.23 0.05 = 0.68 0.05 = 1.08 0.13 = 2.24 0.24 J 0.42 0.13 UJ 0.07 0.28 = 2.97 0.25 

HTZ76781 UJ 0.12 0.22 UJ 0.07 0.87 = 5.63 0.07 = 1.17 0.08 = 1.69 0.27 = 5.48 0.14 = 1.26 0.27 UJ 0.34 0.46 = 4.51 0.74 

HTZ76784 UJ 0.16 0.24 UJ 0.57 1.02 = 2.77 0.08 = 0.81 0.09 = 1.23 0.35 = 6.57 0.12 = 0.84 0.12 UJ 0.16 0.48 = 3.94 0.58 

HTZ76785 = 0.83 0.29 UJ I.OS 1.57 = 11.04 0.12 = 0.66 0.12 = 1.80 0.23 = 9.18 0.27 = 1.64 0.27 UJ 0.47 0.78 = 4.98 1.02 

HTZ76794 s 0.53 0.15 u 0.81 0.84 = 5.70 0.06 = 0.83 0.07 J 0.80 0.27 = 5.41 0.23 = 0.98 0.27 = 0.53 0.39 = 6.78 0.35 

SLD79888 UJ -0.04 0.13 UJ 0.36 0.60 = 1.67 0.05 = 0.75 0.05 J 0.77 0.28 = 1.26 0.11 = 0.84 0.11 UJ 0.08 0.27 J 0.76 0.41 

SLD80194 UJ 0.01 0.23 UJ 0.53 I.OS = 2.46 0.09 = 0.87 0.09 J I.II 0.41 = 1.91 0.36 J 0.73 0.16 UJ 0.26 0.51 = 2.65 1.27 

SLD80196 UJ -0.07 0.29 UJ 0.20 1.29 = 4.58 0.11 = I.IS 0.11 = I.SO 0.35 = 4.28 0.16 = 1.70 0.16 UJ 0.47 0.63 = 4.97 1.56 

SLD80283 UJ 0.08 0.11 UJ 0.22 0.53 = 1.45 0.05 = 0.64 0.05 = 0.98 0.13 = 1.20 0.23 J 0.70 0.13 J 0.27 0.24 = 2.00 0.36 

SLD80285 UJ -0.04 0.12 UJ 0.60 0.64 = 1.30 0.05 = 0.92 0.05 = 1.70 0.36 = 1.87 0.24 = 1.16 0.13 UJ -0.02 0.26 = 1.29 0.42 

SLD80289 UJ 0.08 0.11 UJ 0.16 0.51 = 1.67 0.04 = 0.33 0.05 J 0.35 0.23 = 1.56 0.31 J 0.40 0.23 = 0.27 0.22 = 3.74 0.36 

SLD80329 UJ 0.06 0.16 UJ 0.16 0.65 = 1.20 0.06 = 0.50 0.06 J 0.71 0.34 = 2.15 0.15 J 0.73 0.15 UJ -0.13 0.31 UJ 0.49 0.45 

SLD80331 UJ 0.00 0.15 UJ 0.00 0.65 = 0.98 0.06 = 0.53 0.06 = 1.01 0.27 = 1.88 0.15 J 0.59 0.15 UJ 0.17 0.33 = 1.32 0.32 

SLD80333 UJ -0.07 0.16 UJ -0.04 0.62 = 1.89 0.05 = 0.91 0.05 = 1.18 0.33 = 1.47 0.33 = 1.55 0.13 UJ 0.09 0.32 = 1.47 0.29 

SLD80335 UJ -0.02 0.20 UJ -0.01 0.78 s 0.99 O.o? = 0.85 0.07 = 1.87 0.49 = 2.44 0.17 J 1.06 0.17 UJ 0.55 0.41 = 3.83 0.44 

SLD80339 UJ 0.04 0.08 UJ 0.19 0.40 = 1.02 0.03 = 0.33 0.04 J 0.42 0.31 = 1.35 0.17 J 0.49 0.17 UJ 0.05 0.19 = 0.95 0.14 

SLD80341 UJ 0.00 0.19 UJ 0.00 0.77 = 1.25 0.06 = 0.97 0.08 = 1.82 0.14 = 1.82 0.14 J 0.85 0.14 UJ 0.05 0.38 = 1.30 0.38 

SLD80343 UJ -0.02 0.11 UJ 0.33 0.54 = 1.04 0.04 = 0.62 0.05 = 1.35 0.25 = 1.49 0.25 J 0.85 0.14 UJ 0.04 0.23 = 1.29 0.21 

SLD80345 UJ -0.10 0.11 u 0.60 0.60 = 1.20 0.05 = 0.78 0.05 = 1.14 0.30 = 1.30 0.25 = 0.98 0.30 UJ 0.10 0.26 = 1.55 0.23 

SLD80476 UJ -0.03 0.11 UJ -0.13 0.46 = 1.29 0.04 = 0.57 0.04 J 0.73 0.28 = 1.68 0.28 = 0.89 0.24 u 0.21 0.23 = 1.57 0.20 

SLD80479 UJ -0.12 0.13 UJ -0.11 0.52 = 1.45 0.05 = 0.83 0.04 = 1.01 0.26 = 2.09 0.14 = 1.02 0.14 UJ -0.03 0.26 = 1.44 0.24 

SLD80481 s 0.74 0.16 u 1.06 0.87 s 6.77 0.07 = 0.95 0.06 = 1.95 0.37 = 11.85 0.28 J 0.77 0.15 J 0.52 0.42 = 5.74 0.38 

SLD80483 UJ -0.10 0.15 UJ -0.15 0.58 = 1.45 0.05 = 0.70 0.06 J 1.10 0.31 = 1.91 0.17 J 0.79 0.31 UJ 0.13 0.31 = 1.72 0.26 

SLD80485 UJ 0.03 0.10 UJ 0.22 0.42 = 1.28 0.04 = 0.33 0.04 J 0.42 0.14 = 2.05 0.26 J 0.36 0.14 UJ -0.01 0.22 = 1.40 0.18 

SLD80487 = 0.34 0.10 UJ 0.26 0.52 = 1.53 0.04 = 0.67 0.04 = 0.95 0.13 = 1.78 0.25 = 1.14 0.13 UJ -0.05 0.25 = 2.30 0.25 

SLD80493 u 0.20 0.11 UJ 0.06 0.46 = 1.66 0.04 = 0.54 0.04 J 0.71 0.12 = 1.47 0.12 = 0.93 0.12 u 0.22 0.24 = 3.20 0.24 

SLD80495 u 0.27 0.23 UJ 0.49 0.94 = 3.65 0.08 = 0.95 0.08 = 1.47 0.30 = 3.98 0.35 = 1.35 0.16 UJ -0.24 0.45 = 1.98 0.52 

SLD81256 UJ 0.10 0.20 UJ 0.28 0.86 s 1.84 0.07 = 0.68 0.08 = 1.17 0.41 = 2.41 0.31 = I.IS 0.16 UJ 0.13 0.41 = 2.41 0.44 

HTR79102 UJ 0.16 0.28 UJ 0.03 1.10 = 4.78 0.09 = 0.76 0.10 = 1.41 0.36 = 6.12 0.40 J 0.93 0.36 u 0.47 0.55 = 5.52 1.38 

HTR79103 u 0.19 0.24 UJ 0.08 0.99 = 2.53 0.07 = 0.84 0.08 = 1.36 0.28 = 1.93 0.12 J 0.69 0.12 = 0.56 0.48 = 6.89 1.31 

HTR79106 UJ -0.06 0.09 UJ 0.29 0.44 = 0.92 0.04 = 0.28 0.04 J 0.42 0.34 = 1.02 0.26 J 0.13 0.12 J 0.22 0.20 = 4.23 0.33 

HTR79107 UJ 0.03 0.21 UJ 0.64 0.95 s 1.47 0.08 = 0.86 0.08 J 0.64 0.26 = 1.01 0.12 = 1.08 0.22 UJ -0.14 0.41 = 1.93 0.43 

HTR79108 UJ 0.02 0.22 UJ 0.06 0.87 = 1.52 0.08 = 1.21 0.09 = 0.99 0.34 = 1.47 0.12 = 1.25 0.12 UJ -0.02 0.43 = 2.37 0.42 

HTR79109 UJ 0.12 0.32 UJ 0.54 1.35 = 7.04 0.11 = 0.69 0.12 = 1.21 0.23 = 9.12 0.28 = 0.86 0.28 UJ 0.12 0.67 = 6.66 0.72 

HTR79110 UJ 0.03 0.18 u 0.54 0.78 = 1.27 0.o? = 0.75 0.08 = 1.45 0.27 = 1.97 0.12 J 0.58 0.23 UJ 0.07 0.40 = 1.92 0.42 

SLD79889 UJ 0.06 0.11 UJ 0.23 0.52 s 1.76 0.04 = 0.60 0.05 J 0.73 0.39 = 2.60 0.25 J 0.54 0.13 UJ 0.14 0.25 = 1.13 0.35 

SLD80195 UJ -0.01 0.36 UJ 0.60 1.48 = 4.33 0.12 = 1.41 0.14 = 1.21 0.28 = 4.03 0.28 = 1.27 0.15 UJ 0.22 0.70 J 3.67 1.72 

SLD80197 UJ 0.17 0.22 UJ 0.19 0.94 = 2.37 0.07 = 0.71 0.08 J 0.75 0.15 = 1.98 0.15 J 0.84 0.27 UJ 0.25 0.46 = 2.36 1.18 

SLD80284 UJ 0.03 0.12 UJ 0.06 0.63 s 1.24 0.05 = 0.82 0.06 = 1.17 0.24 = 1.94 0.28 = 1.02 0.24 J 0.33 0.28 = 5.20 0.46 

SLD80286 UJ -0.02 0.11 UJ 0.58 0.57 s 1.30 0.05 = 0.82 0.05 = 2.17 0.25 = 2.51 0.13 = 1.13 0.13 UJ -0.05 0.25 = 0.87 0.39 

SLD80287 UJ -0.08 0.11 UJ 0.35 0.54 = 1.35 0.05 = 0.83 0.05 = 1.78 0.31 = 1.90 0.31 = 1.57 0.12 UJ 0.01 0.24 = 0.84 0.38 

SLD80288 UJ 0.11 0.11 UJ 0.26 0.56 = 1.13 0.05 = 0.92 0.05 = 1.94 0.16 = 1.99 0.16 J 1.02 0.35 UJ 0.11 0.25 = 0.75 0.40 

SLD80290 UJ -0.17 0.10 UJ 0.34 0.55 = 1.32 0.04 = 0.65 0.04 J 0.56 0.12 = 1.81 0.12 = 0.80 0.26 UJ 0.17 0.25 = 2.53 0.35 

SLD80330 UJ 0.00 0.16 UJ -0.25 0.67 = 0.81 0.06 = 0.88 0.06 = 1.90 0.28 = 2.62 0.28 = I.OS 0.28 UJ 0.09 0.33 UJ 0.95 0.46 

SLD80332 UJ 0.00 0.16 UJ -0.46 0.67 = 1.07 0.07 = 0.61 0.06 = 1.19 0.28 = 1.81 0.13 J 0.54 0.23 UJ 0.00 0.35 = 1.04 0.37 

SLD80334 UJ -0.01 0.15 UJ 0.02 0.58 = 1.68 0.05 = 0.80 0.05 = 2.08 0.16 = 3.14 0.16 = 1.78 0.16 UJ -0.03 0.29 = 1.06 0.26 

Attachment C-3 C-3-1 REV.O 



Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

Sul'\'tyUnit Sample Nam• Aetinium-227 Protaetinium-231 Radium-216 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-235 Uranium-238 
VQ Rtsults MDA VQ Rtsults MDA VQ Rtsulls MDA VQ Rtsulls l\IDA VQ Rtsulls IIIDA VQ Rtsults 111DA VQ Rtsults MDA VQ Rtsults MDA VQ Rtsults IIIDA 

Class I, SU-I SLD80336 UJ -0.03 0.18 UJ 0.05 0.72 - 0.95 O.Q7 - 0.91 0.07 - 1.49 0.26 - 1.65 0.26 = 1.16 0.31 UJ 0.05 0.37 = 4.66 0.40 

(Cont.) SLD80337 UJ 0.11 0.17 UJ 0.01 0.74 = 0.93 O.Q7 - 0.89 0.07 - 1.76 0.40 - 2.19 0.15 J 0.60 0.15 UJ -0.03 0.34 = 1.96 0.35 

SLD80338 UJ 0.05 0.17 UJ -0.22 0.69 - 0.% 0.06 - 0.88 0.06 - 1.59 0.35 - 1.85 0.35 - 1.05 0.14 UJ 0.06 0.34 = 1.95 0.37 

SLD80340 UJ 0.06 0.11 UJ 0.25 0.56 - 1.39 0.04 - 0.46 0.05 - 1.33 0.14 - 1.92 0.32 J 0.88 0.26 UJ 0.12 0.24 = 1.49 0.19 

SLD80342 UJ -0.19 0.20 UJ -0.23 0.76 - 1.22 0.07 - 0.89 0.07 - 1.88 0.16 - 2.70 0.36 J 0.91 0.16 UJ -0.03 0.39 UJ 0.80 0.53 

SLD80344 UJ -0.01 0.11 UJ 0.33 0.54 - 0.99 0.04 - 0.78 0.04 - 1.20 0.23 - 1.61 0.23 - 1.29 0.23 UJ -0.03 0.23 = I.JS 0.21 

SLD80346 UJ -0.11 0.11 u 0.35 0.54 - 1.09 0.05 - 0.77 0.05 = 1.14 0.30 - 1.60 0.25 - 1.51 0.14 UJ 0.14 0.24 = 1.09 0.21 

SLD80477 UJ -0.07 0.12 UJ -0.04 0.48 - 1.32 0.04 - 0.73 0.04 - 1.89 0.30 - 1.76 0.30 - 1.18 0.16 UJ 0.04 0.25 = 1.21 0.23 

SLD80478 u 0.19 0.20 u 0.68 0.97 - 3.47 0.08 - 1.10 0.08 - 1.12 0.34 - 3.33 0.22 - 0.90 0.22 = 0.62 0.45 = 13.43 0.41 

SLD80480 UJ -0.06 0.10 UJ 0.27 0.46 - 1.27 0.04 - 0.47 0.04 J 0.33 0.32 - 2.36 0.32 J 0.81 0.18 u 0.17 0.23 = 1.26 0.20 

SLD80482 UJ 0.01 0.11 UJ 0.06 0.47 - 1.32 0.04 - 0.46 0.04 J 0.88 0.47 - 2.37 0.16 J 0.77 0.16 u 0.22 0.24 = 1.76 0.23 

SLD80484 UJ -0.09 0.17 UJ 0.28 0.74 - 1.57 0.06 - I.OJ O.Q7 - 1.20 0.25 - 1.73 0.30 - 1.20 0.14 UJ 0.06 0.36 = 1.73 0.32 

SLD80486 UJ -0.10 0.13 UJ -0.08 0.51 - 1.26 0.05 - 0.87 0.05 - 1.57 0.35 a 1.64 0.24 - 1.02 0.24 u 0.18 0.27 = 1.54 0.24 

SLD80488 UJ -0.04 0. II UJ 0.01 0.46 a 1.33 0.04 - 0.71 0.04 J 0.87 0.35 - 2.43 0.29 - 1.25 0.13 UJ -0.04 0.22 = I.OJ 0.20 

SLD80489 UJ -0.02 0.12 UJ 0.05 0.49 a 1.21 0.04 a 0.84 0.04 - 1.9S 0.15 - 2.21 0.15 J 0.83 0.32 UJ 0.05 0.25 = 1.14 0.22 

SLD80492 u 0.14 0.11 UJ 0.22 0.47 - 1.46 0.04 = 0.62 0.04 - 1.09 0.13 - 1.61 0.25 J 0.86 0.29 UJ 0.11 0.24 = 2.83 0.24 

SLD80494 UJ -0.14 0.14 UJ -0.02 0.57 - 1.73 0.05 - 0.85 0.05 a 1.17 0.25 - 1.95 0.30 J 0.69 0.13 u 0.27 0.29 = 3.79 0.28 

SLD80496 u 0.33 0.17 u 0.46 0.69 a 2.40 0.05 - 0.54 0.06 J 0.74 0.15 - 7.48 0.28 J 0.56 0.15 = 0.72 0.33 = 10.53 0.41 

SLD80497 UJ 0.02 0.10 UJ O.Q7 0.42 - 0.79 0.04 - 0.24 0.04 u 0.24 0.37 J 0.55 0.26 J 0.31 0.12 UJ 0.11 0.22 = 2.85 0.19 

SLD80498 - 0.56 0.14 u 0.47 0.72 - 3.17 0.05 - 0.67 0.05 - 1.05 0.24 - 7.33 0.29 J 0.72 0.13 = 0.46 0.34 = 8.07 0.36 

SLD80499 UJ -0.13 0.17 u 0.71 0.74 = 2.51 0.06 - 0.89 0.06 - 1.27 0.15 a 2.95 0.15 a 1.12 0.33 = 0.53 0.35 = 8.95 0.37 

SLD80555 UJ O.Q7 0.11 UJ -0.67 0.46 a 1.57 0.04 - 0.45 0.04 J 0.76 0.28 - 1.84 0.16 J 0.46 0.28 UJ 0.09 0.25 = 2.88 0.23 
SLD81256 UJ 0.10 0.20 UJ 0.28 0.86 - 1.84 0.07 = 0.68 0.08 a 1.17 0.41 - 2.41 0.31 - 1.15 0.16 UJ 0.13 0.41 = 2.41 0.44 

Class 2, SU-3 H1Z00470 u 0.19 0.20 u -0.01 0.81 a 2.95 0.05 - 1.04 0.08 - 1.55 0.28 - 2.78 0.15 a 1.17 0.15 J 0.24 0.17 u 2.99 3.33 
H1Z27441 UJ 0.18 0.22 UJ 0.19 0.% a 0.97 0.06 - 0.78 0.08 - 1.13 0.26 - 5.36 0.50 J 0.93 0.48 u 0.15 0.20 J 2.05 1.14 
H1Z27448 UJ 0.12 0.21 UJ -0.14 0.94 - 0.89 0.06 - 1.09 0.09 - 1.44 0.37 J 1.52 0.28 J 0.86 0.28 UJ 0.08 0.20 u 1.15 1.16 
H1Z27452 UJ 0.10 0.18 UJ 0.40 0.83 - 0.69 0.05 - 0.83 O.Q7 J 0.90 0.14 - 1.72 0.32 J 0.74 0.14 UJ 0.06 0.17 u 1.20 1.87 
HlZ76651 u 0.15 0.20 u -0.19 0.83 a 1.57 0.05 a 0.48 0.08 J 0.84 0.25 - 2.66 0.14 J 0.88 0.30 u 0.06 0.42 = 1.75 0.58 

HlZ76652 u 0.03 0.25 u -0.69 0.99 = 1.6S 0.10 a 0.66 0.11 J 1.18 0.33 - 2.54 0.33 J 0.6S 0.15 u 0.28 0.55 = 2.04 0.72 
HlZ76673 u 0.70 0.60 u 0.54 2.77 - 14.11 0.24 a 0.84 0.23 J 1.06 0.26 - 11.37 0.26 - 1.15 0.26 J 1.27 1.19 = 13.87 1.98 
H1Z76674 u -0.04 0.13 u 0.19 0.64 = 1.20 0.05 - 0.64 0.06 J 1.13 0.44 - 2.02 0.16 J 0.62 0.35 u -0.13 0.26 J 1.24 0.40 
HTZ76675 u 0.01 0.20 u 0.14 1.06 = 1.16 0.10 - 0.62 0.09 J 1.13 0.27 = 1.33 0.12 a 0.% 0.12 u 0.11 0.47 J 1.10 0.63 

HTZ76676 u 0.06 0.22 u 0.02 0.98 = 1.27 0.09 a 0.52 0.09 J 0.99 0.15 - 1.58 0.28 J 0.82 0.15 u 0.20 0.48 = 1.92 0.70 

HTZ76677 u 0.06 0.21 u 0.03 I.OJ a 1.71 0.09 a 0.62 0.09 J 0.88 0.51 - 3.84 0.41 J 0.62 0.41 u 0.05 0.48 = 2.62 0.66 
SLD06003 u 0.0S 0.17 u -0.24 0.70 - 0.80 0.05 a 0.31 0.08 J 0.82 0.25 - 1.09 0.30 J 0.37 0.25 u 0.14 0.15 u 0.95 3.78 
SLD06004 u 0.03 0.11 u -0.12 0.48 = 0.62 0.03 J 0.19 0.05 J 0.64 0.33 J 1.14 0.27 J 0.27 0.15 u O.QJ 0.11 u 1.00 2.54 
SLD06005 u 0.06 0.17 u 0.25 0.80 = 0.93 0.05 J 0.62 0.08 J 0.61 0.15 - 3.57 0.15 J 0.75 0.27 u 0.14 0.18 u 2.17 3.15 
SLD06006 u 0.09 0.21 u -0.06 1.04 = 0.89 0.07 J 0.56 0.10 - 1.33 0.43 J 1.96 0.18 J 0.52 0.18 u 0.22 0.23 u 2.48 5.82 
SLD06008 u 0.06 0.18 u -0.08 0.74 = 0.76 0.05 J 0.60 0.08 J 0.50 0.46 - 2.96 0.19 J 0.72 0.41 u 0.08 0.19 u 1.43 3.68 
SLD06009 u 0.53 0.29 u 0.88 1.21 = 3.81 0.07 = 1.44 0.13 - 1.62 0.28 a 4.04 0.34 - 1.34 0.28 u 0.23 0.27 u 2.92 4.86 
SLD06010 u 0.02 0.21 u 0.34 1.04 = 1.% 0.06 = 0.78 0.08 J I.OJ 0.15 - 3.01 0.28 J 0.74 0.15 u 0.14 0.22 u 1.75 4.10 
SLD0601 I u 0.15 0.16 u 0.35 0.66 = 1.09 0.04 a 0.37 0.06 - 1.09 0.33 - 1.70 0.14 J 0.74 0.14 u 0.07 0.13 u 1.33 3.48 
SLD06012 u 0.09 0.21 u -0.01 0.99 a 1.06 0.06 a 0.81 0.10 - 0.86 0.40 J 1.76 0.38 - 0.91 0.28 u O.Q7 0.20 u 1.88 4.89 
SLD0601J u 0.24 0.21 u -0.10 0.86 = 2.22 0.05 = 0.63 0.08 J 0.98 0.34 a 4.88 0.18 J 0.72 0.18 u 0.21 0.20 u 3.76 3.80 
SLD06014 J 0.18 0.17 u -0.09 0.73 a 1.80 0.04 J 0.61 O.Q7 a 1.23 0.27 J 2.53 0.15 - 1.40 0.15 J 0.21 0.16 u 2.01 3.02 
SLD69727 u 0.13 0.17 UJ -0.44 0.68 a 1.28 0.07 = 0.79 0.07 J 1.12 0.32 J 1.39 0.14 a 1.00 0.27 u 0.37 0.34 = 0.91 0.50 
SLD69728 u 0.34 0.18 UJ -0.28 0.69 - 1.08 0.06 - 0.69 0.07 J 0.80 0.35 J I.OS 0.16 - 1.22 0.16 UJ 0.02 0.32 J 0.81 0.48 
SLD69729 UJ 0.22 0.37 UJ 0.17 1.66 a 1.36 0.15 - 0.80 0.16 - 1.52 0.32 J 1.25 0.13 J 0.62 0.13 UJ -0.32 0.61 J 1.37 0.99 
SLD69730 u 0.20 0.17 UJ 0.08 0.6S = 0.87 0.06 = 0.78 0.06 J 0.83 0.32 J 0.86 0.24 - 1.25 0.13 UJ -0.06 0.31 = I.II 0.48 
SLD69731 u 0.18 0.20 UJ -0.42 0.82 - 1.15 0.08 = 0.74 0.08 = 1.18 0.24 J 1.36 0.24 - 0.90 0.13 UJ 0.12 0.37 J 1.18 0.56 
SLD69732 u 0.17 0.15 UJ 0.19 0.61 a 1.21 0.06 - 0.57 0.06 a 1.63 0.14 J 1.16 0.14 - 1.05 0.14 UJ 0.06 0.30 = 1.01 0.42 

• mentC-3 • 
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Survey Unit Sampl•N•m• Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Tborium-232 Uranium-235 Uranium-238 

VQ R.,ults MDA VQ R.,.lts MDA VQ R .. ults MDA VQ R .. ults ~IDA VQ R .. ults ~IDA VQ R .. ults MDA VQ R .. ults MDA VQ R .. ults MDA VQ R .. ults ~IDA 

Class 2, SU-3 SLD69735 u 0.38 0.20 UJ 0.00 0.80 = 1.35 0.07 = 0.76 0.07 - 1.33 0.32 J 1.77 0.17 J 0.88 0.17 UJ 0.11 0.36 J 1.01 0.52 

(Cont.) SLD69736 UJ 0.00 0.21 UJ -0.03 0.92 = 1.00 0.09 = 0.76 O.IO = 1.22 0.35 J 0.74 0.35 J 0.94 0.14 UJ 0.09 0.43 J 2.13 1.10 

SLD69737 u 0.60 0.21 UJ -0.08 0.70 = 1.34 O.o7 = 1.01 O.o7 J 0.80 0.35 J 1.71 0.26 = 0.99 0.14 UJ -0.03 0.32 J 0.71 0.50 

SLD69738 u 0.10 0.21 UJ -0.17 0.71 = 1.41 0.o7 = 1.00 0.o7 J 0.66 0.47 J 1.32 0.36 J 1.20 0.19 UJ 0.11 0.33 = 1.26 0.49 

SLD69739 u 0.05 0.08 u 0.30 0.42 = 0.83 0.03 = 0.19 0.03 J 0.29 0.28 = 1.12 0.15 J 0.34 0.15 u 0.09 0.19 = 0.89 0.25 

SLD69740 UJ 0.02 0.32 UJ 0.59 1.66 = 2.88 0.14 UJ 0.09 0.21 UJ 0.14 0.29 = 1.12 0.13 J 0.15 0.13 UJ -0.01 0.69 J 2.79 1.03 

SLD69742 UJ 0.10 0.21 UJ -0.14 0.92 = 2.35 0.08 = 0.65 0.09 = 1.65 0.38 = 3.06 0.17 J 1.00 0.32 UJ 0.05 0.47 J 2.05 1.72 

SLD69743 UJ 0.08 0.18 UJ 0.16 0.83 = 1.74 O.o7 = 0.48 0.06 J 1.60 0.45 = 4.24 0.45 = I.SO 0.20 UJ 0.09 0.39 = 2.44 1.01 

SLD69744 u 0.11 0.16 UJ -0.13 0.66 = 1.60 0.06 = 0.52 0.06 J 1.06 0.28 = 2.46 0.34 J 0.78 0.28 u 0.23 0.30 J 1.34 0.44 

SLD69745 u 0.40 0.33 UJ -0.29 1.44 = 1.95 0.14 = 0.90 0.14 J 1.28 0.41 J 2.34 0.19 J 1.03 0.19 UJ 0.21 0.64 = 2.88 0.92 

SLD69746 UJ 0.01 0.13 UJ 0.09 0.57 = 1.27 0.05 = 0.43 0.05 = 1.81 0.34 = 2.15 0.29 J 0.84 0.29 u 0.19 0.28 = 1.75 0.38 

HTZ27442 u 0.35 0.36 UJ 0.39 1.61 = 6.42 0.08 = I 0.14 - 1.56 0.38 = 6.41 0.5 = 1.29 0.38 = 0.61 0.33 = 6.86 1.98 

HTZ27443 UJ 0.09 0.27 UJ 0.59 1.18 = 3.54 0.06 = 0.93 0.1 = 1.76 0.29 = 4.07 0.24 - I.OS 0.13 J 0.34 0.25 J 4.12 1.43 

HTZ27445 UJ O.o7 0.28 UJ -0.15 1.23 = 2.83 0.o7 = I.I I 0.1 = 1.83 0.15 = 3.91 0.15 J 0.98 0.28 u 0.29 0.28 J 3.7 I.SI 

HTZ27449 u 0.13 0.19 UJ 0.33 0.85 = 0.74 0.05 = 0.77 0.o7 J 0.82 0.26 J 1.25 0.14 J 0.61 0.26 u 0.1 0.18 J 1.87 0.94 

HTZ27453 UJ 0.14 0.19 u 0.56 0.83 = 0.8 0.04 = 0.77 0.07 = 1.12 0.41 = 1.78 0.26 - 1.33 0.14 UJ 0.06 0.18 UJ 0.09 1.77 

SLD05962 u -0.07 0.48 u -0.ITT 2.77 = 1.44 0.18 = 0.91 0.3 = 1.2 0.33 J 3.05 0.15 J 0.94 0.15 u 0.11 0.5 u 2.82 15.01 

SLD05963 u O.o7 0.14 u 0.15 0.69 = 0.52 0.04 - 0.26 0.06 J 0.32 0.3 J 0.83 0.13 J 0.39 0.13 u -0.01 0.13 u 0.54 2.82 

SLD05964 u 0.07 0.18 u -0.02 0.83 = 0.81 0.06 J 0.47 0.08 J 0.49 0.39 J 0.86 0.15 J 0.32 0.15 u 0.01 0.19 u 1.68 3.4 

SLD05965 u 0.24 0.24 u 0.55 1.14 = 1.41 0.o7 = 0.96 0.12 J 0.62 0.53 J 1.89 0.34 - 1.09 0.3 u 0.03 0.24 u 1.97 5.7 

SLD05966 u 0.17 0.25 u 0.3 1.18 = 0.97 0.07 - I 0.12 J 0.93 0.41 J 2.05 0.14 - 1.45 0.14 u 0.o7 0.24 u 2.12 5.21 

SLD05968 u -0.02 0.22 u 0.3 I.OS = 0.86 0.07 = 0.87 0.1 J 1.03 0.34 J 1.91 0.29 J 0.93 0.16 u -0.07 0.21 u 1.66 5.63 

SLD05969 u 0.11 0.15 u 0.08 0.61 - 0.9 0.04 - 0.34 0.06 u 0.29 0.32 - 1.01 0.32 J 0.47 0.14 u 0.12 0.13 u 0.91 3.13 

SLD05970 u 0.09 0.2 u -0.4 0.83 = 1.22 0.06 = 0.71 0.08 J 0.8 0.28 J 1.54 0.13 J 0.76 0.24 u 0.16 0.2 u 1.22 4.34 

SLD05971 u 0.35 0.19 u 0.55 0.82 = 1.03 0.05 = 0.95 0.08 = 1.65 0.13 = 1.35 0.13 = 1.58 0.13 u 0.13 0.16 u 0.92 3.48 

SLD05972 u 0.08 0.22 u 0.33 0.93 = 0.82 0.06 = 0.99 0.09 = 0.85 0.25 J 0.99 0.11 = 1.02 0.21 u 0.14 0.21 u 0.79 5.14 

SLDOS973 u 0.1 0.14 u 0.32 0.61 = 0.68 0.04 - 0.27 0.06 J 0.55 0.38 - 1.36 0.35 J 0.47 0.31 u 0.08 0.12 u 0.38 2.76 

SLD06002 u 0.13 0.46 u 0.48 2.47 = 0.87 0.13 - 0.86 0.19 = I.I I 0.4 J 1.57 0.14 = 1.01 0.14 u 0.13 0.42 u 6.52 13.48 

SLD06007 u 0.27 0.16 u -0.3 0.65 - 0.79 0.04 = 0.48 0.06 J 0.59 0.31 J 0.65 0.23 J 0.43 0.23 u 0.o7 0.14 u 0.9 2.98 

SLD69733 u 0.16 0.14 UJ 0.51 0.63 = 1.07 0.06 - 0.57 0.05 J 0.75 0.35 J 1.18 0.16 J 0.77 0.16 u 0.16 0.26 J 0.63 0.4 

SLD69734 u 0.18 0.17 UJ 0.41 0.75 - 1.31 0.o7 = 0.98 0.06 = 1.22 0.37 J 1.24 0.25 J 0.7 0.14 UJ 0.21 0.33 J 0.89 0.5 

SLD70133 - 0.32 0.16 UJ -0.04 0.79 - 3.05 0.o7 - 1.04 0.o7 = 1.04 0.07 UJ 3.19 5.99 - 1.04 0.07 UJ -0.3 0.39 - 2.99 0.6 

SLD70134 UJ 0.3 0.49 UJ 0.59 2.26 = 4.25 0.19 = 1.02 0.21 = 1.3 0.31 - 3.2 0.14 - 1.09 0.26 UJ -0.12 0.91 = 2.94 1.45 

SLD70135 u 0.26 0.21 UJ -0.26 0.8 - 3.19 0.08 - 0.96 0.07 = 0.96 0.07 UJ 2.19 5.52 = 0.96 0.07 UJ 0.25 0.4 - 2.03 0.52 

SLD70136 u 0.18 0.16 UJ 0.12 0.66 - 1.76 0.06 - 1.02 0.06 = 1.02 0.06 UJ 0.65 4.77 = 1.02 0.06 UJ -0.02 0.32 - 0.83 0.48 

SLD70137 u 0.19 0.16 UJ 0.3 0.64 = 1.78 0.06 - 0.83 0.06 = 0.83 0.06 UJ -0.38 4.57 = 0.83 0.06 UJ -0.03 0.3 = 1.17 0.44 

SLD70138 u 0.23 0.15 UJ -0.31 0.57 = I.I 0.05 = 0.79 0.06 = 0.79 0.06 UJ 0.37 4.2 = 0.79 0.06 UJ 0.03 0.27 J 0.87 0.42 

SLD70139 u 0.34 0.14 UJ 0.17 0.54 - 1.19 0.05 - 0.63 0.05 = 0.63 0.05 UJ 0.97 3.85 = 0.63 0.05 UJ 0.02 0.25 = 0.71 0.37 

SLD70140 u 0.47 0.45 UJ -0.67 1.69 - 1.43 0.18 = 0.72 0.18 J 0.93 0.26 J 1.34 0.32 J 0.77 0.26 UJ 0.03 0.75 J 1.76 1.14 

SLD70141 u 1.02 0.25 UJ 0.15 0.73 - 1.8 0.07 - I 0.07 = I 0.07 UJ 1.73 5.46 = I 0.07 UJ 0.04 0.35 = 1.24 0.53 

SLD70142 u 0.24 0.14 UJ 0.08 0.51 - 0.9 0.05 = 0.28 0.04 = 0.28 0.04 UJ 1.31 3.24 = 0.28 0.04 UJ -0.02 0.24 J 0.59 0.32 

SLD70143 u 0.8 0.23 UJ 0.07 0.72 = 1.65 0.07 - 0.92 0.06 = 0.92 0.06 UJ 2.33 5.03 = 0.92 0.06 u 0.21 0.33 J 1.02 0.5 

SLD70144 u 0.51 0.19 UJ 0.03 0.63 = 1.09 0.06 - 0.65 0.05 = 0.65 0.05 UJ -0.14 4.17 = 0.65 0.05 UJ 0.01 0.28 J 0.65 0.42 

SLD70145 u 0.26 0.18 UJ -0.2 0.74 - 1.42 0.07 - 0.97 0.06 = 1.37 0.14 J I.I 0.14 = 0.95 0.14 UJ -0.01 0.33 J 0.85 0.51 

SLD70146 UJ 0.08 0.14 UJ 0 0.56 - 1.01 0.05 - 0.51 0.06 J 0.7 0.25 J I 0.14 J 0.85 0.14 u 0.15 0.27 J 0.86 0.36 

SLD70147 u 0.12 0.13 UJ 0.15 0.54 - 1.14 0.05 = 0.57 0.05 J 0.76 0.26 J I 0.26 J 0.67 0.21 UJ -0.1 0.24 J 0.96 0.38 

SLD70148 u 0.13 0.2 UJ 0.45 0.89 = 1.89 0.08 = 1.01 0.o7 = 1.34 0.26 J 1.39 0.14 = 1.13 0.14 UJ 0.15 0.41 J 1.46 0.62 

SLD70149 u 0.16 0.19 UJ 0.17 0.79 - 1.52 0.o7 = 1.14 0.07 = 1.12 0.27 J 1.83 0.23 = 0.95 0.3 UJ 0.13 0.37 J 1.23 0.54 

SLD70150 u 0.41 0.18 UJ -0.04 0.68 - 1.69 0.06 = 1.12 0.06 = I.I I 0.22 J I.I I 0.12 = 1.24 0.12 UJ 0.07 0.32 J 1.09 0.5 

SLD7015 I u 0.54 0.21 UJ 0.17 0.73 - 1.37 0.07 = 0.97 0.06 J 1.03 0.5 J 1.84 0.18 J 1.16 0.18 UJ 0.02 0.32 J 1.17 0.5 

SLD70152 u 0.62 0.53 UJ -0.31 2.12 = 1.56 0.21 - 0.93 0.2 = 1.42 0.34 J 2.21 0.34 = 1.36 0.29 UJ 0.03 0.8 J 1.81 1.32 
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Su,-·ey Unit SampleN•me Actinium-227 Protactinium•2JI Radium-226 Radium-228 Thorium-228 Thorium-230 Tborium-232 Uranium•2JS Uranium.2J8 

VQ R .. ults MDA VQ R .. ults MDA VQ Results MDA VQ Results l\lDA VQ Results l\IDA VQ Results MDA VQ R .. ults MDA VQ Results MDA VQ R .. ults l\lDA 

Class 2, SU-3 SLD70153 UJ 0.05 0.17 UJ 0.41 0.87 - 0.86 0.08 - 0.57 0.08 J 0.98 0.16 J I.IS 0.16 J 0.52 0.16 UJ 0.13 0.38 J 1.07 0.95 

(Cont.) SLD70154 UJ -0.01 0.14 UJ 0.06 0.61 - 1.01 0.05 a 0.39 0.06 J 0.74 0.15 J 1.24 0.15 J 0.56 0.15 UJ 0.04 0.3 J 0.99 0.77 

SLD70155 UJ 0.16 0.26 UJ -1.18 1.02 - 2.22 0.11 - 0.28 0.1 J 0.21 0.14 J 1.42 0.14 UJ 0.05 0.14 UJ -0.06 0.45 J 1.33 0.72 

SLD70156 u 0.33 0.17 UJ 0.21 0.62 R 1.23 0.06 - 0.68 0.06 - 1.17 0.4 J I.SI 0.4 = 1.16 0.36 UJ 0.05 0.3 J 0.5 0.46 

SLD70157 UJ 0.09 0.18 UJ -0.11 0.68 - 1.16 0.06 - 0.76 0.06 - 1.32 0.27 J 1.77 0.23 = 1.09 0.12 UJ O.Q7 0.3 = I.OS 0.46 

SLD70158 u 0.56 0.29 UJ -0.57 0.91 - 1.63 0.09 - I 0.09 J 0.87 0.32 J 1.42 0.13 = 0.99 0.13 UJ 0.12 0.44 u 0.56 0.76 

SLD70388 UJ 0.15 0.25 u -0.60 1.02 - 1.60 O.Q1 - 1.01 0.11 - 1.01 0.11 UJ 2.547 12.25 = 1.01 0.10 UJ -0.14 0.49 J 1.68 1.31 

SLD70404 UJ 0.25 0.52 UJ -0.01 2.34 - 2.05 0.23 - 0.55 0.21 - 2.38 0.14 - 2.01 0.27 = 1.33 0.14 UJ 0.01 1.02 J 2.64 1.39 

SLD70517 u 0.15 0.22 u 0.24 0.97 - 1.27 0.08 a 1.09 0.09 - 1.17 0.29 = 1.74 0.13 = 1.49 0.13 u 0.18 0.46 u 0.12 1.32 

SLD70518 u -0.15 0.45 u -0.51 2.03 - 1.57 0.22 - 1.28 0.22 - 1.66 0.31 J 1.46 0.14 - I.SI 0.14 u 0.54 0.99 J 2.53 1.49 

SLD70737 u 0.22 0.31 UJ 0.36 1.34 - 4.36 0.12 - 1.17 0.12 - 2.35 0.47 = 3.65 0.3 = 1.42 0.16 u 0.38 0.63 = 3.52 1.59 

SLD70738 UJ -0.06 0.28 u 0.88 1.33 - 3.35 0.11 - 0.78 0.13 = 1.56 0.33 - 2.39 0.15 J 0.72 0.15 UJ 0.17 0.62 J 2.33 1.54 

SLD70739 u 0.19 0.28 UJ -0.83 1.19 a 1.56 0.11 - 1.2 0.11 = 2.03 0.33 = 2.55 0.28 = 2.23 0.15 UJ 0.13 0.57 J 2.27 1.46 

SLD70740 UJ O.Q3 0.36 UJ -0.63 1.61 - 1.66 0.18 - 0.51 0.19 J 0.76 0.27 = 1.55 0.14 J 0.59 0.14 UJ 0.25 0.77 UJ 0.81 1.48 

SLD70741 UJ 0.04 0.18 UJ 0.2 0.88 - 1.34 0.08 = 1.29 0.08 = 1.29 0.08 UJ 3.32 5.97 = 1.29 0.08 UJ 0.12 0.4 J 1.69 0.56 

SLD70742 u 0.08 0.1 UJ 0.1 0.49 - 0.79 0.04 - 0.32 0.04 = 0.32 0.04 UJ I.I I 3.11 = 0.32 0.04 UJ 0.05 0.22 J 0.56 0.3 

SLD70743 u 0.01 0.13 u -0.05 0.57 - 0.77 0.06 - 0.27 0.06 J 0.92 0.3 = 1.28 0.3 J 0.45 0.14 u 0.06 0.3 u 0.97 1.01 

SLD70744 u -0.01 0.22 u 0.28 0.97 - 1.71 0.09 - I 0.1 = 1.06 0.32 = 1.73 0.28 = 1.18 0.13 u -0.09 0.46 u 0.77 1.85 

SLD70745 UJ 0 0.11 UJ -0.01 0.5 = 0.93 0.05 - 0.67 0.05 = 0.67 0.05 UJ 0.69 3.51 = 0.67 0.05 UJ -0.05 0.23 J 0.91 0.34 

SLD70746 u 0.11 0.14 UJ 0.18 0.6 - 1.85 0.05 = 0.75 0.06 = 0.75 0.06 u 3.02 4.28 - 0.75 0.06 UJ 0.08 0.28 J 1.27 0.41 

SLD70749 u 0.1 I 0.14 UJ -0.01 0.58 - 1.07 0.05 = 0.79 0.06 = 0.79 0.06 UJ 0.28 4.11 - 0.79 0.06 UJ 0 0.28 J 0.68 0.4 

SLD70750 u 0.1 0.11 UJ -0.05 0.45 - 0.81 0.04 = 0.69 0.04 = 0.69 0.04 UJ 2.08 3.27 = 0.69 0.04 UJ -0.11 0.21 J 0.79 0.31 

SLD70751 u 0.06 0.08 u -0.03 0.32 - 0.56 O.Q3 = 0.16 O.Q3 = 0.16 O.Q3 u 1.46 2.28 - 0.16 O.Q3 u -0.03 0.15 J 0.42 0.21 

SLD70752 u 0.03 0.07 u -0.19 0.32 - 0.56 O.Q3 = 0.16 0.03 = 0.16 O.Q3 u -0.82 2.14 - 0.16 0.03 u O.Q7 0.16 J 0.5 0.21 

SLD70753 u 0.05 0.08 u 0 0.34 - 0.63 O.DJ = 0.2 0.04 = 0.2 0.04 u 0.86 2.41 - 0.2 0.04 u 0.02 0.16 = 0.55 0.24 

SLD70756 u 0.12 0.22 u 0.02 0.97 J 1.33 0.09 J 0.81 0.1 = 1.66 0.33 = 1.57 0.27 J 0.97 0.27 u 0.23 0.47 u 0.85 1.34 

SLD70757 u 0.14 0.26 u 0.92 1.32 - 1.58 0.12 J I.II 0.12 = 2.03 0.16 = 1.82 0.29 J 0.86 0.16 u -0.11 0.56 J 1.78 1.48 

SLD70764 u 0.18 0.26 UJ 0.56 1.18 - 3.79 0.1 = I.I 0.11 J 2.9 0.16 = 3.56 0.29 - 1.73 0.16 UJ 0.11 0.55 - 3.03 1.39 

SLD70765 UJ 0.1 0.18 UJ -0.08 0.8 - 1.26 0.07 - 0.81 0.07 J 1.4 0.34 = 1.54 0.15 - 1.31 0.15 UJ 0.24 0.37 u 0.71 0.99 

SLD70766 UJ 0.01 0.2 UJ 0.45 0.9 R 1.93 0.08 - 0.77 0.09 J 1.22 0.28 = 2.28 0.38 J 0.49 0.28 J 0.51 0.44 = 6.71 1.24 

SLD70767 u 0.38 0.3 UJ 0.37 1.31 - 5.26 0.13 - 1.2 0.12 J 1.99 0.4 = 5.54 0.33 - 1.44 0.33 u 0.54 0.6 - 3.93 1.55 

SLD70768 u 0.23 0.29 UJ 0.27 1.34 - 1.55 0.12 - 1.19 0.12 J 2.1 0.35 = 1.4 0.3 - 1.64 0.3 UJ 0.02 0.6 J 1.65 1.61 

SLD70769 - 0.18 0.12 UJ 0.28 0.62 - 1.84 0.05 - 0.38 0.06 - 0.38 0.06 UJ -0.86 4.33 - 0.38 0.06 UJ -0.01 0.29 - 1.82 0.44 

SLD70770 u 0.35 0.23 UJ 0.3 0.97 = 6.13 0.08 - 1.2 0.09 - 1.2 0.09 UJ 1.55 6.84 - 1.2 0.09 UJ 0.23 0.47 = 4.6 0.66 

SLD70771 UJ 0.01 0.44 UJ -0.07 2.29 - 3.06 0.22 - 1.54 0.19 J 1.29 0.15 = 1.92 0.27 - 1.82 0.15 UJ 0.31 0.91 u 1.28 1.78 

SLD70772 u 0.23 0.18 UJ 0.21 0.76 - 1.87 O.Q7 - 1.16 O.Q7 - 1.16 O.Q7 UJ 1.88 5.43 - 1.16 O.Q7 UJ 0.05 0.35 J 0.92 0.53 

SLD70773 u 0.32 0.51 UJ 0.26 2.17 - 1.92 0.22 = 1.43 0.22 J 2.38 0.16 = 2.28 0.29 - 1.26 0.15 UJ -0.22 0.94 UJ -0.42 1.78 

:lass 2, SU-4 HTZ00468 - 0.45 0.18 u 0.21 0.68 - 2.05 0.04 - I.IS 0.06 = 1.18 0.32 - 3.62 0.13 - 1.48 0.24 J 0.19 0.15 u 2.41 3.32 

HTZ00480 u 0.28 0.17 u -0.27 0.7 a 2.1 0.04 - 0.85 0.06 - 1.16 0.34 = 2,13 0.28 - 1.24 0.15 u 0.13 0.14 u 2.71 3.06 

HTZ00482 u 0.47 0.19 u 0.41 0.76 = 2.73 0.05 - I.OS 0.06 = 1.21 0.53 = 3.93 0.37 - 1.61 0.37 - 0.33 0.15 - 3.25 3.05 

HTZ00483 u 0.1 0.1 u -0.04 0.39 - 0.67 0.02 - 0.22 O.Q3 J 0.60 0.29 = 1.53 0.13 J 0.37 0.24 J 0.09 0.08 u 1.37 1.69 

HTZ00484 u 0.49 0.19 u 0.09 0.74 - 2.22 0.05 - 1.29 O.Q7 = 2.49 0.15 = 3.5 0.38 J 0.95 0.15 J 0.2 0.16 u 2.76 2.93 

HTZ00485 u 0.2 0.12 u 0.18 0.49 - 1.12 O.Q3 = 0.31 0.04 J 0.95 0.39 = 4.75 0.29 J 0.81 0.16 J 0.13 0.1 u 1.74 1.95 
HTZ76653 u 0.09 0.27 u -0.54 1.06 - 2.43 0.10 - 0.74 0.10 J 2.04 0.41 - 5.00 0.35 - 1.42 0.35 u -0.12 0.55 = 3.49 0.80 

HTZ76654 u 0.00 0.18 u 0.25 0.76 - 1.10 O.Q7 J 0.38 O.Q7 J 0.70 0.14 - 1.24 0.25 J 0.29 0.25 u 0.20 0.38 - 1.17 0.51 
HTZ76655 u 0.00 0.15 u -0.17 0.65 - 1.03 O.Q7 J 0.27 0.06 J 0.48 0.13 = 1.78 0.13 J 0.62 0.13 u -0.06 0.33 - 1.65 0.45 
SLD06014 J 0.18 0.17 u -0.09 0.73 - 1.8 0.04 J 0.61 0.07 = 1.23 0.27 J 2.53 0.15 - 1.4 0.15 J 0.21 0.16 u 2.01 3.02 

SLD060IS u 0 0.16 u 0.03 0.73 J 1.02 0.05 J 0.4 0.07 u 0.30 0.50 J 1.08 0.15 u 0.18 0.38 u 0.08 0.14 u 1.6 3.55 

SLD060I6 u 0.14 0.14 u 0.64 0.63 - 1.35 0.04 J 0.34 0.06 J 0.50 0.36 = 4.45 0.36 - 1.12 0.14 u 0.18 0.14 u 1.96 2.42 

SLD06017 u 0.11 0.15 u 0.13 0.7 - 0.89 0.04 a 0.44 0.06 J 0.79 0.35 = 1.94 0.35 u 0.32 0.35 u 0.14 0.14 u 0.8 3.36 

SLD06019 u 0.06 0.13 u 0.03 0.63 J 0.93 0.04 J 0.28 0.05 J 0.71 0.44 - 1.85 0.14 J 0.36 0.34 u 0.1 I 0.12 u 1.17 3.04 

.mentC-3 
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Sun•eyUnit Sample Name Actinium-227 Protadinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-235 Uranium-238 
VQ Results MDA VQ Rt.Suits MDA VQ Results MDA VQ Results MDA VQ Results !\IDA VQ Results MDA VQ Results MDA VQ Rt.Suits MDA VQ Results MDA 

Class 2, SU-4 SLD06020 u 0.08 0.16 u 0.26 0.7 = 1.2 0.05 = 0.6 0.06 J 0.83 0.27 = 2.41 0.23 J 0.57 0.23 J 0.25 0.14 u I.JI 2.78 
(Cont.) SLD0602I u 0.2 0.17 u 0.1: 0.7 = 1.32 0.05 = 0.62 0.07 J 0.90 0.24 = 3.25 0.32 J 0.76 0.13 u 0.28 0.16 u 1.92 3.19 

SLD06022 u 0.15 0.14 u 0.43 0.64 = 1.25 0.04 = 0.53 0.06 J 0.84 0.38 = 1.93 0.14 J 0.83 0.14 u 0.1 0.13 u 1.18 3.17 

SLD06023 u 0.07 0.18 u -0.01 0.82 = 1.31 0.05 = 0.63 0.08 = 1.07 0.22 J 1.65 0.12 J 0.62 0.12 u 0.14 0.18 u 1.65 3.71 

SLD06024 u 0.01 0.17 u 0.28 0.89 = 1.34 0.05 = 0.4 0.07 J 0.64 0.31 J 3.01 0.26 J 0.54 0.21 J 0.24 0.17 u 2.58 3.42 

SLD06025 u 0.08 0.11 u 0 0.45 = 0.75 0.03 = 0.17 0.04 = 0.43 0.16 = 1.39 0.16 = 0.18 0.16 u 0.13 0.11 u 0.87 1.96 

SLD06026 u 0.02 0.16 u -0.15 0.75 J 1.18 0.05 J 0.43 0.07 J 0.50 0.32 = 1.93 0.13 J 0.63 0.13 J 0.18 0.16 u 1.98 3.17 

SLD06027 u 0.05 0.12 u -0.26 0.51 J 0.79 0.04 J 0.24 0.05 J 0.60 0.31 = 0.98 0.14 J 0.41 0.14 u 0.08 0.12 u 0.93 2.47 

SLD06028 u 0.14 0.13 u 0.06 0.58 J 0.74 0.03 J 0.3 0.05 u 0.27 0.39 = 3.87 0.14 J 0.3 0.27 u 0.05 0.12 u 0.97 2.65 

SLD06029 = 0.15 0.12 u 0.08 0.66 = 1.28 0.04 = 0.18 0.06 u 0.23 0.46 = 3.23 0.42 J 0.44 0.32 J 0.22 0.13 = 3.09 2.38 

SLD06030 u 0.04 0.1 u -0.04 0.45 J 0.71 O.oJ J 0.13 0.04 u 0.27 0.42 = 1.23 0.31 J 0.37 0.17 u 0.09 0.1 u 0.67 2.18 

SLD0603I u 0.07 0.12 u O.oJ 0.51 J 0.75 O.oJ J 0.33 0.05 J 0.63 0.25 = 1.67 0.13 J 0.29 0.13 u 0.05 0.11 u 0.96 1.93 

SLD69747 UJ 0.01 0.14 UJ 0.04 0.64 = 1.54 0.06 = 0.37 0.06 J I.OS 0.36 = 1.93 0.31 J 0.59 0.31 UJ 0.05 0.29 = 2.94 0.4 

SLD69748 UJ 0.02 0.39 UJ -0.26 1.72 = 2.41 0.16 = 0.74 0.19 = 1.38 0.34 = 1.58 0.15 J 0.9 0.15 UJ 0.14 0.77 J 1.36 1.17 

SLD69749 UJ 0.04 0.2 UJ 0.15 0.98 = 1.7 0.o7 = 0.29 0.1 J 0.51 0.48 = 2.26 0.31 J 0.52 0.18 UJ -0.01 0.44 J 1.47 1.09 

SLD69750 u 0.47 0.43 UJ -0.6!- 1.69 = 2.2 0.16 = 0.7 0.15 = 1.52 0.42 J 2.94 0.32 J I.II 0.18 u 0.68 0.76 = 3.02 1.12 

SLD6975I UJ 0.04 0.11 UJ 0.12 0.52 = 1.09 0.04 = 0.16 0.04 J 0.84 0.37 J 1.26 0.2 UJ 0.15 0.2 UJ 0.05 0.25 J 0.73 0.58 

SLD69754 u 0.05 0.13 u 0.36 0.63 = 1.6 0.05 = 0.36 0.05 J 0.83 0.45 J 2.93 0.18 J 0.58 0.18 u 0.12 0.29 = 2.06 0.38 

SLD69755 u 0.13 0.14 UJ -0.0f 0.58 = 3.08 0.05 = 0.43 0.05 J 0.90 0.26 = 2.9 0.26 J 0.78 0.14 J 0.31 0.29 = 2.44 0.42 

SLD69756 UJ -0.02 0.11 UJ -0.17 0.49 = 1.04 0.04 J 0.17 0.04 UJ 0.42 0.49 J 1.12 0.41 J 0.41 0.22 UJ 0.01 0.26 J I.II 0.62 

HTZ0048I u 0.42 0.17 u -0.02 0.62 = 1.3 0.04 = 0.9 0.06 = I.SJ 0.48 = 2.74 0.29 J 0.97 0.15 u 0.09 0.13 u 1.56 3.2 

HTZ00486 u 0.43 0.2 u 0.45 0.82 = 2.84 0.05 = 1.56 0.o7 = 2.72 0.24 = 3.67 0.13 = 1.57 0.13 = 0.23 0.16 u 2.85 3.16 

SLD05974 J 0.23 0.19 u -0.08 0.82 = 2.05 0.05 J 0.7 0.07 = I.IS 0.29 = 3.35 0.29 J 0.77 0.39 u 0.13 0.18 u 2.05 4.02 

SLD05975 u 0.2 0.2 u -0.12 0.87 = 1.38 0.05 J 0.86 0.08 = 1.09 0.32 J 1.8 0.14 = I.I I 0.14 u 0.09 0.18 u 1.87 4.5 

SLD05976 u 0.21 0.22 u 0.3 0.94 = 2.83 0.06 J 0.85 0.08 = 1.13 0.5 = 3.27 0.36 = 1.43 0.27 J 0.28 0.19 u 2.78 4.01 

SLD05977 u 0.11 0.17 u -0.05 0.76 = 1.18 0.05 = 0.51 0.o7 J 0.89 0.33 = 1.8 0.13 J 0.63 0.13 u 0.09 0.17 u I.OS 3.27 

SLD05979 u 0.29 0.2 u 0.34 0.9 = 1.3 0.05 J I.OS 0.08 = 1.25 0.38 = 2.2 0.38 J 0.89 0.15 u 0.31 0.19 u 2.37 3.97 

SLD05980 u 0.11 0.17 u 0.04 0.74 = 1.44 0.05 = 0.52 0.06 J 0.59 0.31 J 1.94 0.26 u 0.19 0.26 u 0.12 0.17 u 2.03 3.8 

SLD0598J u O.oJ 0.13 u -0.17 0.6 = 0.98 0.04 = 0.32 0.06 J 0.78 0.34 = 1.89 0.16 J 0.69 0.16 u 0.1 0.13 u 1.84 3.5 

SLD05982 u 0.13 0.15 u 0.31 0.7 = 1.5 0.04 = 0.65 0.06 = 1.29 0.36 = 3.5 0.13 J 0.87 0.25 u 0.13 0.14 u 1.5 3.05 

SLD05983 u 0.09 0.18 u 0.16 0.78 = 1.28 0.05 = 0.69 0.o7 J 0.87 0.24 J 1.55 0.25 J 0.73 0.13 u 0.13 0.19 u 1.62 4.19 

SLD05984 u 0.01 0.2 u O.oJ 0.91 = I.SI 0.06 = 0.75 0.08 = 1.14 0.36 J 2 0.22 = 0.77 0.12 J 0.23 0.19 u 2.24 3.75 

SLD05985 u 0.22 0.19 u 0.13 0.78 = 1.49 0.05 = 0.56 0.07 = 1.22 0.28 = 5.63 0.28 J 0.56 0.15 J 0.28 0.16 u 2.93 3.29 

SLD05986 = 1.67 0.44 u 2.55 2.7 = 1.36 0.15 J 0.47 0.25 = 0.91 0.28 = 7.24 0.23 = 0.83 0.12 = 1.07 0.5 = 12.86 11.19 

SLD05987 = 0.32 0.22 u -0.13 1.2 = 4.15 0.o7 J 0.35 0.1 = 1.06 0.46 = 8.27 0.48 J 0.41 0.34 = 0.64 0.26 = 6.47 4.13 

SLD05988 u 0.24 0.21 u -0.18 0.92 = 1.76 0.05 J 0.46 0.08 = 0.97 0.26 = 4.54 0.22 = 0.88 0.26 u 0.19 0.22 = 4.34 3.61 

SLD05989 u O.oJ 0.22 u -0.02 0.95 = 3.65 0.06 = 0.38 0.09 J 0.8 0.27 = 5.96 0.27 J 0.86 0.15 = 0.43 0.2 = 6.27 3.98 
SLD05990 u 0.16 0.19 u 0.67 0.85 = 1.97 0.06 J 0.33 0.o7 J 0.38 0.22 = 3.13 0.12 J 0.34 0.12 = 0.3 0.17 = 4.12 3.55 
SLD0599I u 0.09 0.13 u -0.05 0.52 J 0.8 O.oJ J 0.3 0.05 J 0.28 0.34 = 1.56 0.28 J 0.37 0.13 u 0.12 0.13 u 1.71 2.35 
SLD70520 u 0.25 0.56 u 0.64 2.59 = 5.25 0.25 = 1.17 0.27 = 1.8 0.28 = 1.68 0.33 J 0.87 0.28 u 0.2 1.2 J 4.59 3.3 

SLD70696 u 0.14 0.17 UJ 0.4 0.76 = 1.37 0.o7 = 0.52 0.06 = 0.52 0.06 UJ -0.41 4.6 = 0.52 0.06 UJ 0.15 0.35 = 2.58 0.48 
SLD70697 UJ 0.15 0.4 UJ 0.19 1.98 = 2.16 0.19 = 0.76 0.19 J 0.95 0.15 J 1.24 0.15 J 0.7 0.15 UJ -0.07 0.85 UJ I.OJ 2.63 
SLD70698 u 0.31 0.28 u 0.86 1.22 = 5.98 0.11 = 1.06 0.11 J 1.41 0.4 = 4.69 0.19 J I.OS 0.19 u 0.19 0.56 = 4.06 0.8 
SLD70699 u 0.06 0.15 u 0.28 0.73 = 1.95 0.06 = 0.53 0.05 = 0.53 0.05 u -0.1 4.69 = 0.53 0.05 u O.oJ 0.31 = I.JS 0.45 
SLD70700 UJ 0.05 0.16 UJ 0.15 0.78 = 0.71 0.o7 J 0.25 0.o7 J 0.25 0.07 UJ 1.23 6.77 J 0.25 0.07 u 0.23 0.3 u 0.75 0.75 
SLD70701 u 0.17 0.24 UJ 0.11 1.13 = 2.19 0.1 = 0.79 0.1 = 1.79 0.43 = 3.94 0.49 = 1.45 0.2 UJ -0.08 0.51 = 5.17 1.26 
SLD70702 UJ 0.06 0.2 UJ 0.47 0.97 = 1.46 0.08 = 0.62 0.09 J 1.09 0.17 UJ 2.13 9.87 = 1.19 0.17 UJ 0.09 0.43 J 1.59 I.II 
SLD70703 u 0.14 0.18 UJ 0.16 0.69 = 1.39 0.o7 = 0.97 0.06 = 0.97 0.06 u 4.59 5.25 = 0.97 0.06 u 0.3 0.34 = 2.64 0.49 
SLD70704 u 0.39 0.17 UJ 0.25 0.69 = 1.48 0.06 = I.OJ 0.06 = I.OJ 0.06 J 5.25 4.69 = I.OJ 0.06 UJ -0.06 0.3 I = 2.2 0.47 
SLD70705 u 0.58 0.22 UJ -0.46 0.8 = I.SI 0.08 = 0.97 0.08 = 0.97 0.08 UJ I.IS 5.9 = 0.97 0.08 UJ -0.15 0.38 = 1.73 0.57 
SLD70706 u 0.13 0.16 UJ -0.34 0.67 = 1.55 0.06 = I.OJ 0.06 = I.OJ 0.06 UJ 1.16 4.99 = I.OJ 0.06 UJ 0.11 0.32 = 1.17 0.48 

Attachment C-3 C-3-5 REV.O 
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S■rvey Unit Sample Name Actinium--227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-2JS Uranium-238 

VQ Results MDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Resolts MDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Results MDA 
aess 2, SU-4 SLD7071 I u 0.4 0.21 u 0.67 0.77 = 1.96 0.07 = 0.8 0,07 = 0.8 0.07 u 3.35 5.47 = 0.8 0.07 UJ 0.15 0.36 = 1.52 0.52 

(Cont.) SLD70712 u 0.09 0.11 UJ 0.17 0.42 = 0.99 0.04 = 0.26 0.03 = 0.26 0.03 u 2.63 3.01 = 0.26 0.03 UJ 0.04 0.2 = 0.91 0.28 

SLD70713 u 0.58 0.48 UJ -0.33 1.92 = 5.98 0.18 = I.IS 0.19 = 1.55 0.4 = 5.12 0.34 J 1.04 0.19 u 0.7 0.99 = 14.28 1.48 

SLD70714 u 0.49 0.7 UJ 1.49 2.88 = 9.94 0.28 = I.IS 0.28 = 2.62 0.5 = 7.62 0.41 J 1.34 0.35 UJ -0.57 1.25 = 7.44 1.88 

SLD70724 = 0.47 0.24 UJ 0.22 1.23 = 4.06 0.11 = 0.52 0.12 J 0.94 0.16 = 6.35 0.29 J 0.75 0.16 u 0.38 0.65 = 9.9 1.57 

SLD70725 UJ 0.06 0,3 UJ -0.08 1.33 = 4.11 0.11 = 0.81 0.12 = 2.2 0.34 = 3.84 0.15 J I 0.28 UJ 0.04 0.62 J 1.98 1.59 

SLD70726 UJ 0.09 0.22 UJ -0.41 0.89 = 1.84 0.09 = 0.88 0.09 = 0.88 0.09 UJ 1.79 10.96 = 0.88 0.09 UJ -0.17 0.44 J 1.21 1.14 

SLD70727 UJ 0.06 0.28 UJ -0.22 1.27 = 3.09 0.13 = 0.92 0.13 = 3.28 0.51 = 4.1 0.29 J 1.34 0.51 u 0.37 0,64 = 4.47 1.63 

SLD70728 UJ 0.19 0.28 UJ 0.46 1.23 = 2.35 0.11 = 0.8 0.12 J 0.84 0.45 = 2.88 0.38 J 0.84 0.38 UJ 0.14 0.6 = 5.22 1.54 

SLD70729 u 0.26 0.28 UJ 0.39 1.27 = 4.35 0.11 = 1.03 0.12 = 1.61 0.32 = 3.61 0.32 = 1.25 0.18 UJ 0.1 0.61 = 5 1.57 

SLD70730 UJ 0.06 0.19 UJ -0.1 0.82 = 0.98 0,07 = 0.33 0.08 J 0.56 0.35 J 0.89 0.14 J 0.36 0.14 UJ -0.04 0.37 UJ 0.4 I.I 

SLD70733 UJ 0.01 0.17 UJ 0.01 0.85 = 1.73 0.08 = 0.67 0,07 J 0.99 0,38 = 2.31 0.29 J 0.74 0.15 UJ 0.22 0.4 J 1.95 0.99 

SLD70734 u 0.15 0.24 UJ 0.21 1.16 = 1.53 0.1 = 1.02 0.1 = 1.6 0.27 = 1.94 0.27 J 0.97 0.15 u 0.29 0.52 J 2.05 1.3 

SLD70735 UJ -0.01 0.21 UJ 0.49 1.04 = 2.23 0.09 = 0.62 0.1 = 1.35 0.15 = 3 0.15 = I.IS 0.15 UJ 0.18 0.49 u 1.43 1.42 

SLD70736 UJ 0.09 0.2 UJ 0.24 0.87 = 1.54 0.07 = 0.46 0.08 = 1.43 0.32 = 2.07 0.32 J 0.82 0.17 UJ 0.11 0.42 J 1.53 1.05 

SLD70747 UJ 0.06 0.15 UJ -0.07 0.68 = 2.3 0.06 = 0.76 0,07 = 0.76 0,07 UJ 2.51 4.95 = 0.76 0.07 UJ 0.09 0,33 = 2.18 0.47 

SLD70748 UJ 0.04 0.1 UJ 0.18 0.41 = 0.65 0.04 = 0.42 0.04 = 0.42 0.04 u 2.03 2.74 = 0.42 0.04 UJ 0.04 0.19 J 0.73 0.28 

SLD70754 u 0.06 0.21 u 0.36 0.97 J 1.33 0.09 J 0.92 0.09 J 1.04 0.34 = 1.65 0.15 = 1.25 0.15 u 0.19 0.44 u 0.67 1.24 

SLD70755 u 0.12 0.2 u 0.55 0.95 J 1.23 0.08 J 0.92 0.09 = 1.47 0.24 = 1.41 0.32 = 0.9 0.24 u -0.06 0.41 J 1.21 I.I 
SLD70758 u 0.18 0.23 u -0.3 0.98 = 1.61 0.1 J 0.5 0.1 J 0.51 0.14 = 2.09 0.26 J 0.26 0.14 u -0.01 0.48 J 1.9 1.16 

SLD70759 u 0.23 0.21 u 0.67 1.01 = 2.02 0.09 J I 0.09 = 1.9 0.16 = 2.31 0.3 = 1.66 0.16 u 0.11 0.47 u 1.15 1.18 

SLD70760 u 0.06 0.2 u 0.71 0.96 = 2.75 0.08 J 0.62 0.08 J 1.37 0.4 = 2.08 0.18 J 0.8 0.18 u -0.06 0.41 = 2.59 1.05 

SLD70761 u 0.06 0.18 u -0.31 0.79 = 1.25 0.07 J 0.88 0.08 = 1.24 0.25 = 1.32 0.25 = 1.37 0.25 u 0 0.4 = 1.97 0.98 

SLD70762 UJ 0.06 0.15 UJ -0.05 0.64 = 1.28 0.06 = 0.48 0.06 J 0.86 0.37 = 1.38 0.15 J 0.55 0.15 UJ 0.12 0.33 UJ 0.26 0.87 

SLD70763 UJ 0.14 0.23 UJ 0.31 1.01 = 1.53 0.08 = 0.95 0.09 = 1.45 0.14 = 1.63 0.27 = I.II 0.14 UJ 0.01 0.45 u 0.78 1.31 

Class 2, SU-5 HTZ00l53 u 0.13 0.21 u -0.27 0.86 = 1.34 0.06 = 0.37 0.09 J 0.79 0.14 = 1.77 0.26 J 0.84 0.14 = 1.15 0.23 = 16.82 5.7 

SLD05277 = 0.16 0.13 u 0.42 0.65 J 1.35 0.04 J 0.57 0.06 = 1.54 0.43 = 2.92 0.19 J 0.99 0.19 u 0.25 0.14 u 1.09 3.08 

SLD05281 u 0.07 0.22 u 0.36 0.94 = 1.63 0.07 = 0.6 0.1 = 1.13 0.27 = 2.58 0.33 J 0.76 0.15 = 0.39 0.23 = 10.1 3.64 

SLD05282 u 0.35 0.2 u 0.14 0.82 J 1.51 0.05 J 1.04 0,07 = 1.5 0.16 = 2.86 0.16 = 1.19 0.16 u 0.11 0.18 u 1.87 3.46 

SLD05283 u 0.05 0.19 u 0.02 0.83 J 0.76 0,05 J 0.69 0,08 J 0.93 0.32 = 1.2 0.26 = 1.14 0.26 J 0.23 0.17 u 2.61 3.82 

SLD05285 u 0.09 0.18 u -0.05 0.78 = 0.82 0.05 = 0.94 0,07 = 1.85 0.32 = 2.66 0.14 = 1.22 0.14 u 0.02 0.19 u 2.16 4.07 

SLD05288 u 0.09 0.23 u 0.37 0.97 J 0.8 0.07 J 1.07 0.1 = 1.26 0.36 = 1.48 0.12 = 1.07 0.23 u -0.05 0.21 u 2.23 4.35 

SLD05291 u 0.06 0.13 u 0.15 0.57 = 0.68 0.04 = 0.35 0.06 J 0.77 0.24 = 1.48 0.29 J 0.29 0.13 u 0.1 0.14 u 0.69 2.4 

SLD05298 u 0.18 0.19 u 0.11 0.86 = 1.4 0.05 = 0.79 0.08 = 2.01 0.45 = 4.03 0.16 = 1.25 0.29 J 0.24 0.2 u 0.91 3.7 

SLD05383 u 0.11 0.17 u 0.02 0.72 J 0.8 0.05 J 0.88 0.07 J 0.88 0.07 u -0.84 4.79 J 0.88 0.07 u 0.06 0.15 u 0.92 3.59 

SLD05384 u 0.2 0.19 u 0.25 0,79 J 0.93 0.05 J 0,99 0.07 J 0.99 0.07 u 3 5.13 J 0.99 0.07 u 0.14 0.16 u 1.15 4.12 

SLD05385 u 0.26 0.23 u 0.35 0,97 J 0.94 0.06 J 1.02 0.09 J 1.02 0.09 u 5.13 6.77 J 1.02 0.09 u 0.2 0.2 u 1.4 4.66 

SLD05386 u 0.17 0.15 u 0.03 0.62 J 0.78 0.04 J 0.6 0.06 J 0.6 0.06 u 2.46 4.14 J 0.6 0.06 u 0.08 0.13 u 1.04 3.02 
SLD05387 u 0.1 0.17 u -0.5 0.69 J 0.85 0.04 J 0.74 0.07 J 0.74 0.07 u 2.18 4.7 J 0.74 0.07 u 0.08 0.16 u 1.12 3.62 

SLD06032 u 0.18 0.13 u 0.15 0,64 J 0.84 0.04 J 0.37 0.05 J 0,88 0.32 = 1.82 0.13 J 0.34 0,13 u 0,07 0.14 u 1.85 2.89 

SLD06033 u 0.01 0.13 u -0.3 0.62 J I.I 0.04 J 0.2 0.06 J 0.53 0.35 = 2.33 0.14 J 0.62 0.14 = 0.34 0.14 = 5.19 2.03 

SLD06034 u 0.03 0.12 u 0.07 0.59 J 0.79 0.03 J 0.16 0.06 J 0.35 0.26 J 1.57 0.26 J 0.16 0.06 u 0.08 0.13 u 3.12 3.26 

SLD06035 u 0.05 0.13 u 0.14 0.56 J 0.85 0.04 J 0.25 0.05 J 0.36 0.26 = 2.79 0.35 J 0.21 0.14 = 0.46 0.12 u 6.1 2.22 

SLD06037 u 0.02 0,17 u 0.12 0.84 = 0,86 0.06 J 0.84 0.08 J 1.04 0.36 = 2 0.15 = 1.51 0.15 u 0.06 0.19 u 1.31 4.01 

SLD06038 u 0.09 0.16 u 0.22 0.63 J 0.87 0.04 J 0.58 0.06 J 0.68 0.35 = 1.63 0.13 J 0.77 0.13 u 0.07 0.14 u 1.45 3.39 
SLD06039 u 0.02 0.16 u -0.09 0.73 = 0.9 0,05 = 0.47 0.06 J 0.77 0.31 J 2.15 0.13 J 0.47 0.13 u 0.12 0.18 u 2.02 2.97 

SLD69765 u 0.23 0.2 UJ -0.09 0.76 = 1.37 0.07 = 0.43 0.06 J 0.75 0.5 J 2.55 0.41 J 0.93 0.19 u 0.27 0.39 J 2.56 1.69 
SLD69766 u 0.17 0.18 UJ 0.48 0.78 = 2.45 0.07 = 0.82 0.07 = 1.39 0.38 = 2.27 0.24 J 0.84 0.24 u 0.51 0.39 = 5.03 0.51 

SLD69767 u 0.16 0,3 u -0.41 1.38 = 1.52 0.13 = 0.33 0.13 J 0.59 0.32 J 1.84 0.32 J 0.73 0.18 = 1.02 0.61 = 12.53 1.09 
SLD69768 u 0.28 0.13 UJ -0.1 0.41 = 0.75 0.04 = 0.28 0.D3 J 0.59 0,35 J 0.78 0.14 J 0.26 0.14 u 0.2 0.22 = 0.91 0.24 
SLD69769 UJ 0.05 0.17 UJ 0.45 0.81 = 1.09 0.07 = 0.88 0.08 = 1.71 0.5 = 2.5 0.19 J 1.21 0.19 UJ 0.13 0.35 u 0.8 1.02 

• entC-3 • 



• • • Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

Survey Unit Sample Name Actinium-227 Protacti■ium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-23S Uranium-238 
VQ Results MDA VQ Resull! MDA VQ Results MDA VQ Results l\lDA VQ Resull! !\IDA VQ Results l\lDA VQ Resull! MDA VQ Results MDA VQ Resull! MDA 

Class 2, SU-5 SLD69770 UJ 0.06 0.16 UJ 0.11 0.7 = 1.08 0.07 = 0.48 0.07 J 0.79 0.48 = 2.39 0.39 J 0.83 0.19 UJ 0.05 0.33 J 1.29 0.82 

(Cont.) SLD69771 u 0.03 0.18 u 0.19 0.81 = 1.34 0.06 = 0.9 0.08 z 1.31 0.2S J 0.81 0.14 z 1.21 0.14 u 0.04 0.37 J 1.28 0.99 

SLD69773 UJ 0.09 0.19 UJ -0.61 0.83 = 1.15 0.o7 = 0.S4 0.08 J 1.31 0.44 J 1.95 0.36 J 0.94 0.31 UJ 0.04 0.4 J 1.29 1.06 

SLD69774 = 0.38 0.18 UJ -0.31 0.93 = 4.11 0.08 = 1.01 0.08 = I.IS 0.14 = 5.08 0.26 J 0.83 0.14 UJ 0.14 0.46 z 5.02 0.68 

SLD69775 u 0.18 0.37 u -0.0S 1.89 = 1.77 0.16 = 0.84 0.15 z 1.52 0.34 = 1.59 0.15 J 0.78 0.28 u 0.19 0.77 u 0.2 2.26 

SLD05301 u 0.1 0.19 u 0.39 0.82 J 1.04 0.05 J 0.72 0.08 = 1.55 0.32 = 2.37 0.1 S = 1.02 0.15 u 0.o7 0.19 u 0.64 4.2 

SLD05305 u 0.17 0.2 u -0.36 0.82 = 1.03 0.06 = 0.86 0.08 z 1.27 0.3S = 2.1 0.3 J I.I 0.3 u 0 0.2 u 2.09 4.33 

SLD05306 u 0.24 0.18 u 0.2 0.76 J 1.16 0.0S J 0.82 0.o7 J 0.93 0.26 = 1.83 0.31 z 1.29 0.14 u 0.o7 0.16 u 1.49 4.25 

SLD05307 u 0.04 0.18 u 0.37 0.78 J 0.8 0.05 J 0.76 0.08 = 1.2 0.25 J 0.88 0.3 = 0.95 0.14 u -0.02 0.18 u 1.37 3.55 

SLD05309 u 0.08 0.14 u 0.14 0.61 = 0.S4 0.04 = 0.62 0.o7 = 1.12 0.25 = I.II 0.25 J 0.63 0.13 u 0.06 0.1S u 2.56 3.26 

SLD05312 u 0.03 0.14 u 0.17 0.67 J 0.71 0.04 J 0.36 0.o7 = 1.05 0.26 = 1.89 0.14 J 0.58 0.14 u 0.12 0.15 u 0.91 3.6 

SLD0S315 u 0.2 0.47 u 0.64 2.43 = 1.22 0.13 = 0.72 0.26 = 1.56 0.33 = 3.42 0.15 J 0.81 0.4 u 0.36 0.53 u 7.72 13.42 

SLD05322 u 0.27 0.26 u -o.o: I.II = 3.34 0.06 = 0.86 0.1 = 1.95 0.47 = 10.32 0.17 J 1.14 0.32 J 0.29 0.25 u 3.31 3.82 

SLD05393 u 0.21 0.19 u 0.33 0.81 J 1.49 0.0S J 0.93 0.08 J 0.93 0.08 u -2.4 5.48 J 0.93 0.08 u 0.17 0.17 u 2.25 3.38 

SLD05394 u 0.19 0.66 u 0.18 3.19 J 1.26 0.22 J 0.61 0.32 J 0.61 0.32 u -1.6 14.56 J 0.61 0.32 u 0.11 0.58 u 2.33 18.02 

SLD05395 u 0.18 0.2 u -0.03 0.86 = 1.86 0.05 J 0.95 0.08 J 0.9S 0.08 u 3.01 5.86 J 0.95 0.08 u 0.17 0.18 u 1.72 3.74 

SLD05396 u 0.22 0.18 u -0.02 0.78 J 0.9 0.05 J 0.93 0.o7 J 0.93 0.07 u 0.72 5.13 J 0.93 0.o7 u 0.13 0.15 u 1.15 3.7 

SLD05397 u 0.06 0.18 u 0.3 0.84 J 1.06 0.05 J 0.59 0.08 J 0.59 0.08 u 4.04 5.18 J 0.S9 0.08 u 0.16 0.18 u 1.13 3.78 

SLD0S992 u 0.01 0.15 u -0.16 0.68 J 1.18 0.04 J 0.61 0.07 J 0.64 0.37 = 1.72 0.12 z 0.71 0.12 u 0.23 0.18 = 3.66 2.52 

SLD05993 u -0.02 0.19 u -0.43 0.83 = 2.41 0.05 J 0.39 0.08 J 0.75 0.48 = 2.83 0.35 J 0.75 0.24 = 0.73 0.22 = 11.8 3.35 

SLD05994 u 0.12 0.23 u 0.27 1.07 = 2.64 0.o7 J 0.42 0.09 J 0.91 0.37 = 3.01 0.14 J 0.5S 0.14 = 0.83 0.23 = 15.43 3.61 

SLD05995 u 0.13 0.26 u 0.49 1.23 = 6 0.08 J 0.49 0.1 J 0.7S 0.44 = 2.77 0.18 0 0.26 0.18 u 0.23 0.27 u 2.6 4.75 

SLD05997 u 0 0.13 u 0.24 0.63 = 1.17 0.04 J 0.43 0.06 J 0.92 0.4 = 2.63 0.15 J 0.97 0.27 = 0.28 0.14 = 5.63 2.42 

SLD05998 u 0.08 0.17 u 0.06 0.75 J 1.33 0.05 J 0.43 0.o7 J 0.87 0.34 = 3.69 0.28 J 0.6 0.28 = 0.35 0.15 = 4.39 3.33 

SLD05999 u 0.19 0.19 u 0.29 0.9 = 1.34 0.0S = 0.79 0.09 = 1.48 0.27 J 2.5 0.36 = 1.27 0.14 J 0.29 0.18 u 3.66 5.23 

SLD06036 u -0.02 0.18 u 0.13 0.79 = 0.93 0.0S J 0.69 0.o7 J 0.95 0.16 = 1.2 0.16 J 0.6 0.16 u 0.08 0.2 = 3.68 2.91 

SLD70159 u 0.43 0.23 UJ 0.18 0.83 = 1.53 0.o7 = 1.18 0.08 = 1.54 0.26 J 1.69 0.14 = 1.07 0.14 UJ -0.01 0.38 = 1.91 0.5S 

SLD70160 u 0.44 0.51 u 2.72 2.01 = 2.58 0.1 = 0.91 0.19 = 1.64 0.27 J 1.62 0.27 z I.II 0.14 UJ 0.5 0.9 J 2.53 1.46 

SLD70492 u 0.11 0.14 u 0.12 0.7 = 1.33 0.06 = 0.76 0.o7 J 0.92 0.42 z 1.93 0.17 J 0.87 0.17 u 0.07 0.31 = 1.22 0.48 

SLD70493 u 0.13 0.23 u -0.01 0.94 = 1.24 0.08 z 0.62 0.08 = 1.42 0.37 = 2.8S 0.17 J 0.74 0.17 u -0.11 0.42 u 0.99 1.13 

SLD70494 u 0.41 0.49 u -2.23 2 = 1.6 0.19 = 0.86 0.2 = 1.38 0.41 = 1.5 0.31 J 0.91 0.16 u 0.36 0.88 J 1.72 1.25 

SLD7049S u 0.46 0.49 u -0.68 2.05 = 1.74 0.2 = 0.88 0.2 J 1.17 0.46 = 1.88 0.16 J I 0.16 u -0.3S 0.79 u 2.42 1.75 

SLD70519 u 0.12 0.2 u 0.08 0.89 = 2.16 0.09 = 0.58 0.07 = 1.75 0.3 = 2.43 0.14 z 1.46 0.25 u 0.12 0.42 = 2.98 1.09 

SLD70687 u 0.24 0.17 u 0.8 0.65 = 1.87 0.06 = 0.S4 0.06 J 0.75 0.24 J 1.3 0.24 J 0.61 0.13 u 0.22 0.33 = 1.79 0.46 

SLD70688 u 0.45 0.19 UJ -0.17 0.68 = 1.7 0.06 = 0.97 0.o7 = 2.39 0.19 z 8.07 0.19 J 0.97 0.19 UJ 0.09 0.31 = 1.48 0.48 

SLD70689 u 0.41 0.18 UJ -0.17 0.64 = 1.79 0.06 = 0.91 0.06 J 0.61 0.26 J 1.57 0.26 z 1.23 0.14 UJ 0.04 0.3 = 1.51 0.46 

SLD70690 UJ 0.1 0.2 UJ 0.48 0.91 = 7.22 0.08 = 1.23 0.08 = 1.23 0.08 u 5.31 6.05 z 1.23 0.08 J 0.47 0.41 = 4.94 0.6 

SLD70691 u 0.22 0.17 UJ -0.14 0.69 = 1.45 0.06 z 0.9 0.06 = 0.9 0.06 UJ 3.03 4.95 = 0.9 0.06 UJ 0.08 0.31 J 0.93 0.5 

SLD70692 u 0.12 0.2 u 0.08 0.84 = 3.13 0.08 = 0.62 0.08 = 0.62 0.08 u 0.17 6.54 = 0.62 0.08 J 0.48 0.41 = 10.19 0.64 

SLD70693 u 0.31 0.27 u -0.01 I.I = 4.64 0.11 = 1.42 0.09 = 2.28 0.29 z 4.87 0.16 z 1.46 0.16 u 0.3S 0.52 = 3.45 0.78 

SLD70694 u 0.12 0.17 u -0.03 0.71 = 1.8 0.o7 = 1.02 0.o7 = 1.02 0.o7 u -0.17 5.17 z 1.02 0.07 u 0.06 0.33 J 0.84 0.51 

SLD70695 u 0.1 0.14 u 0.23 0.63 = 1.4 0.06 z 0.85 0.0S = 0.85 0.05 u 1.4 4.5 = 0.85 0.05 u 0.02 0.29 J 0.73 0.44 

SLD70707 UJ -0.01 0.23 UJ 0.26 1.13 = 1.78 0.1 = 0.81 0.1 J 0.8 0.35 J 1.26 0.3S J 0.59 0.16 UJ 0.11 0.53 J 2.8 1.29 

SLD70708 UJ 0.1 S 0.25 UJ -0.07 1.15 = 1.65 0.1 = 0.84 0.11 = 1.22 0.12 J 1.43 0.23 = 0.99 0.12 UJ -0.13 0.5 J 1.78 1.39 

SLD70709 u 0.15 0.26 u 0.89 1.27 = 2.9 0.11 = 1.16 0.11 = 2.24 0.33 J 2.3 0.33 = 1.41 0.33 UJ 0.16 0.59 = 4.07 1.53 

SLD70710 UJ 0.02 0.2 UJ 0.1S 0.86 = 1.87 0.09 z 0.42 0.08 J 1.21 0.21 J 2.72 0.37 J 1.06 0.21 u 0.3 0.39 J 1.49 1.05 

SLD70715 UJ 0.07 0.2 UJ 0.1 0.94 = 1.84 0.08 = 0.85 0.08 J 1.06 0.39 J 2.39 0.33 = 1.43 0.33 UJ 0.08 0.46 J 1.5 1.17 

SLD70717 UJ 0 0.22 UJ 0.1 0.92 = 1.16 0.09 = 0.9 0.09 = 1.84 0.34 z 1.6S 0.16 = 1.18 0.16 UJ 0.14 0.44 u 0.73 1.25 

Attachment C-3 C-3-7 REV.O 



Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

S•rvtyUnit Sample Name Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Tborium-232 Uranium-23S Uranium-238 

VQ R,sults MDA VQ R,sults MDA VQ R.,ults MDA VQ R,sults J\IDA VQ R,sults MDA VQ R,sults MDA VQ R,sults MDA VQ R.,ults MDA VQ R.,ults MDA 

Class 2, SU-6 HTZ85295 u 0.30 0.36 UJ 0.27 0.92 a 6.31 0.09 - 0.95 0.11 J 1.85 0.31 = 7.53 0.14 = 1.46 0.14 u 0.42 0.48 = 5.94 0.70 

HTZ85300 UJ 0.10 0.41 UJ 0.24 I.IS - 3.68 0.10 = 0.67 0.14 - 1.19 0.37 = 4.03 0.17 = 1.22 0.17 UJ 0.12 0.58 = 4.96 1.44 

HTZ85301 = 0.71 0.38 UJ 0.06 1.07 - 2.99 0.10 = 0.67 0.12 J 0.92 0.38 = 25.47 0.15 J 0.74 0.15 u 0.50 0.51 = 6.23 0.79 

HTZ85302 UJ 0.26 0.42 u 0.96 1.13 = 6.17 0.10 - 1.03 0.10 J I.SO 0.35 = 9.88 0.40 - 1.17 0.30 u 0.48 0.52 = 5.63 0.79 

HTZ85304 UJ 0.15 0.48 UJ 0.01 1.34 - 3.70 0.12 = 0.85 0.16 = 1.52 0.16 = 11.20 0.16 J 0.76 0.16 UJ 0.29 0.62 = 7.75 0.91 

HTZ85313 UJ 0.04 0.28 UJ 0.08 0.71 = 3.74 0.07 - 0.88 0.08 J 1.06 0.32 = 4.77 0.38 J 0.95 0.17 = 0.45 0.36 - 6.03 0.61 

SLD86222 UJ 0.05 0.13 UJ -0.08 0.35 - 0.98 0.03 = 0.28 0.04 J 0.36 0.33 J 1.01 0.37 J 0.61 0.15 UJ -0.02 0.18 J 0.76 0.29 

SLD86223 UJ -0.03 0.17 UJ -0.51 0.48 = 1.25 0.04 = 0.57 0.05 J 1.10 0.28 = 1.99 0.28 = 1.04 0.28 UJ 0.02 0.23 J 1.42 0.38 

SLD86224 UJ 0.16 0.28 UJ 0.36 0.71 = 3.45 0.07 - 0.85 0.08 J 1.49 0.40 = 3.36 0.30 J 0.83 0.16 UJ 0.12 0.37 - 2.48 0.58 
SLD86225 UJ -0.03 0.18 UJ -0.18 0.49 - 1.18 0.05 = 0.86 0.06 J 1.31 0.14 = 1.57 0.14 - 1.36 0.14 UJ 0.11 0.25 J 1.19 0.43 

SLD86226 UJ -0.07 0.25 UJ 0.19 0.64 a 2.22 0.06 = 0.80 0.07 J 0.84 0.15 = 2.14 0.15 J 0.68 0.15 J 0.37 0.33 = 7.42 0.60 

SLD86227 UJ O.Q3 0.26 UJ 0.07 0.70 = 3.16 0.06 a 1.07 0.07 J 1.69 0.16 = 2.29 0.39 - 1.09 0.29 UJ 0.15 0.38 = 5.19 0.62 

SLD86228 UJ -0.02 0.24 UJ 0.35 0.68 a 1.07 0.06 = 0.97 0.09 - 1.67 0.13 = 1.04 0.24 = 1.08 0.24 UJ -0.13 0.30 J 1.43 0.50 

SLD86229 UJ -0.04 0.30 UJ -0.18 0.81 = 2.76 0.08 = 0.74 0.10 J 1.03 0.33 = 3.45 0.15 J 0.78 0.15 = 0.58 0.39 = 9.70 0.64 

SLD86230 UJ 0.08 0.19 UJ 0.08 0.54 a 0.98 0.05 J 0.23 0.07 J 0.42 0.24 J 0.89 0.29 J 0.39 0.13 UJ 0.13 0.24 J 0.76 0.36 

SLD86231 UJ 0.07 0.19 UJ 0.17 0.50 = 1.99 0.05 - 0.37 0.06 J 0.56 0.41 = 2.40 0.15 u 0.26 0.28 - 0.72 0.26 = 11.70 0.50 

SLD86232 u 0.23 0.28 UJ 0.28 0.71 = 3.37 0.06 = 0.95 0.09 J 1.79 0.32 = 3.32 0.13 - 0.95 0.24 UJ 0.10 0.37 - 2.30 0.62 

SLD86233 UJ 0.07 0.22 UJ -0.03 0.58 a 2.05 0.05 = 0.73 0.07 J 1.43 0.30 = 2.01 0.14 J 0.55 0.14 UJ 0.17 0.29 J 1.50 0.47 

SLD86234 u 0.35 0.35 UJ 0.29 0.86 = 2.99 0.08 = 0.78 0.09 J 1.34 0.15 = 6.30 0.15 J 0.82 0.28 = 0.94 0.44 = 22.79 0.88 

SLD86235 UJ 0.16 0.23 UJ 0.19 0.61 = 1.91 0.05 - 0.75 0.07 J 1.18 0.13 = 2.69 0.25 - 1.17 0.25 u 0.18 0.31 = 3.70 0.49 
SLD86236 UJ -0.04 0.23 UJ 0.11 0.66 = I.I I 0.06 = 0.86 0.08 - I.SO 0.13 = 2.04 0.13 = 0.92 0.13 UJ 0.10 0.30 J 1.06 0.47 

SLD86237 UJ 0.05 0.24 UJ 0.23 0.69 - 1.85 0.06 = 0.86 0.08 = 1.31 0.27 = 2.59 0.27 J 0.53 0.14 UJ 0.02 0.31 J 1.87 0.48 
SLD86238 UJ 0.10 0.24 UJ 0.25 0.63 = 1.03 0.06 = 0.89 0.09 = 1.26 0.28 = 1.26 0.28 - 1.21 0.28 UJ 0.17 0.30 J 0.80 0.48 

SLD86239 UJ 0.00 0.20 UJ -0.14 0.56 = 1.16 0.05 = 0.71 0.08 J 0.77 0.32 = 1.29 0.36 J 0.79 0.14 UJ 0.05 0.27 J 1.45 0.43 

SLD86240 UJ -0.01 0.17 UJ -0.07 0.44 = I.I I 0.04 = 0.38 0.06 J 0.32 0.24 J 0.74 0.24 UJ 0.18 0.24 UJ 0.01 0.23 J 0.85 0.32 

SLD86241 UJ -0.05 0.31 UJ 0.37 0.81 = 6.14 0.07 = 1.06 0.10 = 1.36 0.28 = 6.05 0.23 = 1.25 0.13 UJ 0.22 0.43 = 4.49 0.61 
SLD86242 UJ 0.08 0.28 u 0.58 0.77 = 2.96 0.07 - 0.81 0.09 = 1.91 0.16 = 3.59 0.16 - 1.33 0.16 UJ 0.10 0.36 = 3.86 0.55 

SLD86243 UJ -0.14 0.22 UJ 0.01 0.65 - 1.92 0.06 = 0.83 0.09 = 1.37 0.13 = I.SO 0.13 J 0.71 0.13 UJ -0.14 0.30 J 1.72 0.48 

SLD86244 UJ -0.05 0.31 UJ 0.32 0.85 - 2.89 0.08 = 0.68 0.11 = 0.88 0.12 = 4.05 0.30 J 0.43 0.22 UJ 0.13 0.40 = 3.15 0.57 
SLD86245 UJ 0.14 0.28 UJ -0.27 0.75 - 2.98 O.Q7 = 0.83 0.10 = 1.22 0.34 = 4.18 0.14 J 0.89 0.25 UJ 0.49 0.39 = 5.41 0.55 

SLD86246 UJ 0.04 0.22 UJ -0.40 0.58 - 1.02 0.06 J 0.24 O.Q7 J 0.72 0.32 J 1.27 0.27 J 0.27 0.14 UJ 0.05 0.30 J 1.21 0.66 
SLD86247 UJ 0.01 0.35 UJ 0.42 0.98 a 3.10 0.09 = 0.75 0.11 J 0.75 0.12 = 2.44 0.12 - 1.06 0.12 UJ -0.10 0.44 = 2.79 1.09 
SLD86248 = 0.53 0.48 UJ -0.76 1.48 = 6.21 0.14 = 0.83 0.17 J 0.98 0.14 = 9.41 0.14 J 0.87 0.14 UJ 0.14 0.74 = 5.81 1.76 
SLD86249 UJ 0.20 0.41 UJ 0.38 1.12 = 3.44 0.10 = 1.06 0.13 J 1.09 0.44 = 3.02 0.16 - 1.31 0.30 u 0.37 0.54 = 5.01 1.26 
SLD86250 UJ 0.22 0.56 UJ 0.45 1.45 = 4.33 0.12 a 0.72 0.17 J 1.18 0.36 = 8.66 0.27 = 1.36 0.27 u 0.54 0.76 = 12.26 1.85 
SLD86251 UJ -0.07 0.53 UJ -0.72 1.38 = 4.73 0.15 = 1.16 0.16 J 1.30 0.24 = 4.09 0.13 = 1.55 0.13 UJ 0.23 0.72 = 5.44 1.82 
SLD86252 UJ 0.15 0.43 UJ -0.53 1.29 = 3.86 0.11 - 0.98 0.15 J 1.07 0.14 = 3.79 0.14 J 0.89 0.27 UJ 0.05 0.59 = 2.65 1.55 
SLD86253 UJ 0.01 0.51 u 1.34 1.45 = 6.41 0.13 - 1.03 0.17 J 1.77 0.14 = 4.41 0.26 J 0.93 0.14 u 0.80 0.71 = 5.95 1.69 
SLD86254 UJ 0.00 0.27 u 0.46 0.74 a 1.70 0.07 J 0.29 0.06 J 0.46 0.13 J I.SI 0.13 J 0.46 0.13 u 0.28 0.37 J I.SO 0.85 
SLD86255 u 0.27 0.38 UJ 0.50 I.II = 3.46 0.11 = 0.89 0.13 J 1.52 0.27 = 4.69 0.27 - 1.06 0.14 u 0.29 0.52 = 4.83 1.29 
SLD86256 UJ -0.11 0.43 UJ 0.74 1.30 = 2.54 0.12 - 1.05 0.15 J 1.46 0.31 J 2.27 0.31 = 1.16 0.31 UJ 0.15 0.58 = 3.55 1.41 
SLD86257 UJ -0.11 0.37 UJ -0.70 0.91 = 2.67 0.09 - 0.64 0.13 J 0.84 0.35 = 3.77 0.39 J 0.75 0.16 UJ 0.31 0.57 = 10.64 1.37 
SLD86258 UJ -O.D4 0.23 UJ 0.36 0.66 - 2.13 0.06 - 0.80 0.07 = 0.99 0.33 = 2.57 0.25 J 0.58 0.13 UJ 0.05 0.32 = 1.15 0.53 
SLD86259 u 0.23 0.23 UJ 0.08 0.60 - 2.10 0.06 - 0.63 0.07 J 0.56 0.32 = 15.43 0.27 J 0.95 0.14 UJ 0.02 0.29 = 1.20 0.51 
SLD86260 UJ 0.18 0.58 UJ 0.36 1.79 - 2.72 0.16 - 0.82 0.20 = 1.09 0.25 = 5.55 0.25 - 0.95 0.14 UJ -0.12 0.76 = 5.19 1.28 
SLD86261 UJ 0.51 0.82 UJ -0.96 1.94 = 3.81 0.18 - 0.70 0.26 J 0.64 0.13 = 18.35 0.13 J 0.39 0.13 J 1.07 0.95 = 14.19 1.69 
SLD86262 UJ 0.00 0.22 UJ 0.37 0.57 B 1.54 0.05 = 0.52 0.06 J 0.48 0.31 = 2.37 0.31 J 0.66 0.14 UJ 0.26 0.30 = 2.02 0.46 
SLD86263 UJ 0.06 0.25 UJ 0.23 0.66 - 2.19 0.06 = 0.69 0.07 J 0.79 0.22 = 2.98 0.12 J 0.65 0.22 = 0.46 0.32 = 7.61 0.61 
SLD86264 UJ 0.01 0.27 UJ -0.05 0.65 = 2.22 O.Q7 - 0.72 0.08 = 0.90 0.33 = 1.39 0.23 = 0.89 0.23 UJ 0.14 0.35 = 3.52 0.57 
SLD86265 UJ O.Q7 0.29 u 0.60 0.79 = 3.07 0.07 - 0.68 0.07 J 0.81 0.26 = 11.21 0.14 = 1.23 0.14 UJ 0.06 0.37 = 4.91 0.64 
SLD86266 u 0.23 0.28 UJ -0.20 0.74 = 2.66 0.07 - 0.63 0.09 J 0.40 0.26 = 5.46 0.14 J 0.67 0.14 UJ 0.10 0.39 = 3.91 0.59 
SLD86267 UJ 0.04 0.26 UJ -0.02 0.69 - 3.43 0.07 - 0.90 0.08 J 0.92 0.26 = 3.38 0.35 J 0.66 0.26 u 0.44 0.37 = 4.74 0.57 

.entC-3 



• • • Post Remedial Action Report for the Accessible Soils within the St. Lcuis Downtown Site City ofVeince, Illinois Property (DT-11) 

Survty Unit Samplt Namt Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-23S Uraoium-238 

VQ Rtsults MDA VQ Rnults MDA VQ Results MDA VQ Rtsults MDA VQ Rtsults MDA VQ Rtsults MDA VQ Rtsults MDA VQ Rtsults MDA VQ Rtsults J\IDA 
Class 2, SU-6 SLD86268 UJ 0.17 0.28 UJ 022 0.74 = 4.23 0.07 = 1.00 0.08 = 1.43 0.23 = 3.66 0.23 J 0.60 0.13 UJ 0.21 0.39 = 3.04 0.60 

(Cont.) SLD86269 u 0.21 0.27 UJ 0.06 0.73 = 3.53 0.07 = 1.00 0.08 J 0.68 0.32 = 3.00 0.13 = 0.90 0.13 UJ 0.15 0.37 = 2.74 0.60 

SLD86278 u 0.45 0.67 u 126 1.74 - 8.82 0.17 = 1.21 0.21 = 2.09 0.31 - 5.89 0.17 - 1.72 0.31 UJ -0.06 0.85 = 6.67 2.11 

SLD86279 u 0.29 0.36 u 0.81 1.04 = 5.03 0.09 - 0.87 0.11 = 1.16 0.43 = 6.22 0.29 J 0.80 0.29 u 0.46 0.47 = 6.46 0.72 

SLD86280 u 0.96 0.39 UJ 0.50 1.01 = 4.34 0.09 = 1.07 0.11 = 1.54 0.31 = 4.1 I 0.17 = 1.55 0.17 J 0.48 0.47 = 8.97 0.82 

SLD8628I UJ 0.14 0.26 UJ -001 0.69 - 3.02 0.07 = 0.55 0.07 = 1.31 0.32 = 4.73 0.32 J 0.69 0.14 u 0.27 0.33 = 3.86 0.59 

SLD86282 UJ 0.25 0.87 u 3.53 2.58 = 3.25 0.24 - 0.85 0.31 = 1.21 0.28 = 5.64 0.38 J 0.65 0.28 UJ 0.26 1.10 = 7.76 1.65 

SLD86283 UJ 0.01 0.23 UJ -0.07 0.63 = 1.36 0.05 = 0.84 0.07 = 1.04 0.13 = 2.65 0.24 = 1.13 0.24 UJ 0.00 0.30 = 2.70 0.52 

SLD86284 UJ 0.00 0.29 u 0.61 0.78 = 2.45 0.07 = 0.58 0.09 J 0.37 0.34 = 5.81 0.15 J 0.90 0.15 = 0.41 0.37 = 6.09 0.58 

SLD86285 UJ 0.11 0.28 u 0.56 0.83 = 1.14 0.07 = 0.98 0.09 J 1.12 0.23 J 1.85 0.23 J 0.50 0.12 UJ 0.07 0.34 = 1.74 0.55 

SLD86286 UJ 0.01 0.24 UJ 0.51 0.70 = 1.57 0.07 = 0.63 0.08 J 1.20 0.27 J 1.49 0.36 J 0.69 0.14 u 0.22 0.32 = 2.02 0.47 

SLD86287 UJ 0.18 0.33 UJ 0.11 0.79 = 2.47 0.08 = 0.75 0.09 J 0.72 0.11 = 3.13 0.1 I J 0.67 0.11 J 0.42 0.38 = 8.52 0.65 

SLD86288 UJ 0.07 0.26 UJ 0.27 0.71 = 2.09 0.07 = 0.72 0.08 J 1.17 0.33 = 3.41 0.27 J 0.73 0.32 J 0.39 0.32 = 5.24 0.53 

SLD86290 u 0.11 0.19 UJ -0.07 0.46 = 1.90 0.04 = 0.49 0.05 = 1.37 0.13 = 1.85 0.25 J 0.63 0.13 UJ 0.07 0.25 = 1.98 0.40 

SLD86291 UJ -0.04 0.14 u 0.32 0.38 = 0.95 0.03 J 0.21 0.05 J 0.23 0.12 = 1.27 0.12 J 0.18 0.12 UJ -0.02 0.18 = 1.21 0.31 

SLD86292 UJ 0.13 0.22 UJ 0.16 0.55 = 2.80 0.05 = 0.47 0.06 = 1.24 0.35 = 2.67 0.14 J 0.45 0.26 UJ -0.01 0.28 = 2.48 0.45 

SLD86299 UJ -0.07 0.19 UJ 0.14 0.51 = 2.24 0.05 = 0.50 0.05 J 0.45 0.26 = 1.90 0.26 J 0.52 0.14 u 0.16 0.25 = 1.51 0.41 

Investigation HTZ76661 u 1.56 0.32 u 0.35 1.02 = 2.43 0.08 = 0.69 0.08 J 0.51 0.32 J 2.37 0.15 J 0.54 0.15 = 0.66 0.47 = 16.18 2.75 

Samples HTZ76662 u 2.14 0.35 u 0.93 1.13 = 3.99 0.09 = 0.76 0.09 J 1.04 0.14 = 4.89 0.31 = 1.02 0.26 = 0.80 0.55 = 14.11 2.83 

HTZ76663 u 0.12 0.31 u 0.50 1.05 = 1.60 0.08 = 0.41 0.08 J 0.71 0.52 J 1.89 0.56 J 0.63 0.52 = 0.55 0.50 = 11.17 2.62 

HTZ76664 = 0.57 0.25 u 1.67 1.32 = 8.15 0.10 = 0.63 0.10 J 0.93 0.32 = 11.31 0.27 J 0.90 0.14 u -0.10 0.65 = 6.23 3.26 

HTZ76665 u 1.48 0.37 u 0.68 1.26 = 3.86 0.10 = 0.58 0.10 J 1.17 0.32 = 4.02 0.27 J 0.91 0.15 = 1.04 0.63 = 17.18 3.32 

HTZ76666 u 1.37 0.38 u 0.6? 1.38 = 3.99 0.11 = 0.51 0.12 J 0.84 0.16 = 4.16 0.36 J 0.36 0.16 = 2.14 0.66 = 42.59 4.00 

HTZ76667 u 2. 13 0.29 u 0.88 0.82 = 1.31 0.07 = 0.88 0.07 J 1.53 0.31 J 1.65 0.14 = 1.08 0.14 u -0.09 0.39 u 0.85 2.04 

HTZ76668 u 1.49 0.35 u 0.7~ 1.22 = 5.05 O.IO = 0.54 0.10 J 0.99 0.36 = 5.33 0.27 J 0.81 0.15 u 0.62 0.64 = 14.90 3.25 

HTZ76717 u 2.45 0.43 u 0.81 1.41 = 4.24 0.11 = 1.02 0.IO = 1.36 0.30 = 5.09 0.30 J 0.83 0.16 u 0.1 I 0.68 = 8.86 3.45 

HTZ76718 u 2.07 0.41 u 1.49 1.31 = 2.77 0.IO = 0.68 0.11 = 1.18 0.27 = 3.76 0.27 J 0.70 0.15 J 0.75 0.58 = 7.57 3.36 

Preferential SLD707l8 u 0.16 0.21 UJ 0.31 0.92 = 1.24 0.08 = 0.91 0.08 = 2.11 0.3 = 1.95 0.17 J 0.81 0.17 UJ 0.03 0.42 UJ 0.54 1.22 
Pathways SLD70719 u 0.18 0.25 UJ 0.52 I.I = 3.08 0.1 = 0.79 0.1 J 1.24 0.36 = 3.26 0.17 J 0.62 0.17 UJ 0.22 0.55 = 5.53 1.35 

SLD70720 UJ -0.02 0.18 UJ 0.14 0.92 = 1.21 0.08 = 0.6 0.08 = 1.66 0.36 = 1.7 0.36 = 1.47 0.36 UJ 0.08 0.44 J 1.76 1.13 

SLD7072I = 0.5 0.14 u 0.76 0.79 = 3.67 0.06 = 0.75 0.07 = 0.75 0.07 UJ 4.11 5.5 = 0.75 0.07 u 0.34 0.36 = 5.81 0.55 

SLD70722 UJ 0.02 0.16 UJ 0.29 0.73 = 2.25 0.06 = 0.89 0.06 = 0.89 0.06 UJ 1.54 4.99 = 0.89 0.06 UJ 0 0.32 = 2.63 0.47 

SLD70774 UJ 0.08 0.22 UJ -0.04 1.07 = 1.4 0.09 = 0.72 0.1 I J 1.26 0.42 = 1.89 0.19 J 0.84 0.19 UJ 0.08 0.47 J 1.84 1.13 
SLD70775 UJ 0.07 0.21 UJ -0.5 0.87 = 2.36 0.07 = 0.83 0.09 J I 0.26 = 1.91 0.26 = 1.6 0.26 u 0.39 0.46 J 1.63 1.14 
SLD70776 = 0.27 0.13 u 0.49 0.73 = 1.96 0.06 = 0.83 0.07 = 0.83 0.07 = 15.28 4.89 = 0.83 0.07 u 0.09 0.32 = 1.3 0.48 
SLD70777 u 0.1 0.14 u 0.07 0.58 = 1.21 0.05 = 0.77 0.05 = 0.77 0.05 u 0.54 4.21 = 0.77 0.05 u 0.06 0.27 = 0.99 0.41 

SLD70778 u 0.12 0.16 u 0.46 0.72 = 2.51 0.06 = 0.93 0.06 = 0.93 0.06 UJ -0.59 4.77 = 0.93 0.06 UJ 0.09 0.32 = 2.16 0.49 
SLD70779 UJ 0.12 0.32 UJ -0.19 1.67 = 1.86 0.16 = 0.48 0.16 = 1.33 0.39 J 1.17 0.25 J 0.59 0.13 UJ 0.07 0.66 u 1.01 1.38 
SLD70780 u 0.11 0.2 u 0.15 0.89 = 1.8 0.09 = 0.93 0.08 = 1.91 0.43 J 2.82 0.16 = 1.23 0.16 u 0.09 0.46 J 1.95 I.II 
SLD7078I u 0.14 0.23 u 0.57 1.01 = 1.48 0.09 = 1.02 0.08 = 1.6 0.34 J 1.5 0.25 = I 0.14 u 0.03 0.44 J 1.6 1.18 
SLD70782 u 0.33 0.47 UJ -0.03 2.25 = 3.3 0.22 = 0.82 0.22 = 1.41 0.36 = 2.05 0.27 = 1.3 0.27 UJ 0.13 0.89 J 1.66 1.43 
SLD70783 u 0.03 0.19 u -0.1 0.84 = 1.3 0.08 = 0.76 0.08 = 1.58 0.35 = 1.99 0.16 = I.II 0.16 u 0.21 0.39 u 0.86 1.01 
SLD80090 UJ 0.00 0.23 UJ 0.04 0.97 = 1.85 0.09 = 0.89 0.09 = 0.89 0.20 UJ 1.36 11.06 = 0.94 0.1 I UJ 0.17 0.47 = 2.24 1.25 
SLD80l66 UJ -0.15 0.23 u 0.91 0.97 = 5.11 0.07 = 1.19 0.08 J 1.19 0.45 UJ 4.04 8.45 = 1.24 0.15 UJ 0.21 0.50 = 5.92 0.79 
SLD80167 = 0.23 0.18 UJ 0.10 0.86 = 4.79 0.07 = 1.21 0.07 = 1.31 0.26 u 5.85 7.44 = 1.21 0.30 UJ 0.00 0.45 = 3.50 0.70 
SLD80168 UJ -0.02 0.17 UJ 0.04 0.69 = 3.13 0.05 = 0.97 0.06 = 1.46 0.33 UJ 3.44 6.13 = 1.38 0.25 u 0.28 0.38 = 3.87 0.60 
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Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (OT-I I) 

• 

ATTACHMENT C-4 

• CITY OF VENICE FINAL STATUS SURVEY SOIL SAMPLE DATA SUMMARY 

• REV.0 



• Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORB SORB 
(oCi/2) <oCi/!!) <oCi/2) <oCi/!!l <oCi/!!l lnl'i/2) (pCi/2) (pCi/!!l ln<'i/1!) (S/S/50\ (IS/IS/SO) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 I.IO 0.1 I 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Surve Unit 1 Class I Surface Data Summary 
Statistic Samolc Tvoc Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORs 

Mean Systematic 1.93 2.56 2.41 0.17 0.90 0.71 I.IO 0.11 0.26 0.34 0.09 
Median Systematic 1.45 1.87 1.72 0.11 0.85 0.68 1.09 0.01 0.22 0.24 0.02 

Standard Deviation Svstematic 1.33 2.33 1.74 0.17 0.32 0.21 0.44 0.19 0.26 0.25 0.19 
Number of samoles Svstematic 25 25 25 25 25 25 25 25 25 25 25 

Maximum All 11.04 13.58 8.07 0.56 1.70 1.21 1.95 0.83 1.25 I.I I 0.88 
Ran~e All 10.13 12.58 7.57 0.56 1.57 0.92 1.59 0.83 1.26 0.97 0.88 

SamolcName HTZ Area (m2
) SampleTvne Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORs 

HTR79101 0.5 Biased 3.17 3.87 2.45 0.17 0.58 0.42 1.85 0.32 0.00 0.35 0.15 

HTR79!02 I Biased 4.78 6.12 5.52 0.47 0.93 0.76 1.41 0.16 0.03 0.58 0.36 

HTR79103 I Biased 2.53 1.93 6.89 0.56 0.69 0.84 1.36 0.19 0.08 0.36 0.11 

HTR79!06 I Biased 0.92 1.02 4.23 0.22 0.13 0.28 0.42 0.00 0.29 0.17 0.06 

HTR79107 I Biased 1.47 1.01 1.93 0.00 1.08 0.86 0.64 0.03 0.64 0.21 O.ot 
HTR79108 I Biased 1.52 1.47 2.37 0.00 1.25 1.21 0.99 0.02 0.06 0.23 0.04 

HTR79109 I Biased 7.04 9.12 6.66 0.12 0.86 0.69 1.21 0.12 0.54 0.80 0.58 

HTR79110 I Biased 1.27 1.97 1.92 0.o7 0.58 0.75 1.45 0.03 0.54 0.22 0.01 

HTR791 II 40 Biased 8.67 13.58 6.87 0.41 0.74 0.68 1.14 0.82 1.25 1.09 0.88 

HTR79112 20 Biased 6.16 9.74 5.86 0.19 1.21 0.84 1.04 0.65 0.08 0.85 0.62 

HTR79123 10 Biased 3.59 5.96 4.24 0.44 0.36 0.81 1.05 0.56 0.72 0.54 0.32 

• HTR79124 10 Biased 2.45 1.64 4.07 0.33 0.85 0.77 0.44 0.27 0.42 0.30 0.05 

HTR79125 10 Biased 2.23 2.24 2.97 0.07 0.42 0.68 1.08 0.27 0.23 0.25 0.05 

HTZ76781 10 Biased 5.63 5.48 4.51 0.34 1.26 1.17 1.69 0.12 0.07 0.55 0.31 

HTZ76784 0.5 Biased 2.77 6.57 3.94 0.16 0.84 0.81 1.23 0.16 0.57 0.57 0.36 

HTZ76785 0.5 Biased I 1.04 9.18 4.98 0.47 1.64 0.66 1.80 0.83 1.05 0.95 0.66 

HTZ76794 0.5 Biased S.70 5.41 6.78 0.53 0.98 0.83 0.80 0.53 0.81 0.58 0.34 

SLD79888 ·- Systematic 1.67 1.26 0.76 0.08 0.84 0.75 0.77 0.00 0.36 0.18 0.00 

SLD80!94 -- Svstematic 2.46 1.91 2.65 0.26 0.73 0.87 I.II 0.01 0.53 0.28 0.02 

SLD80!96 -- Systematic 4.58 4.28 4.97 0.47 1.70 1.15 1.50 0.00 0.20 0.52 0.27 

SLD80283 -- Systematic 1.45 1.20 2.00 0.27 0.70 0.64 0.98 0.08 0.22 0.18 0.01 

SLD80285 -- Svstematic 1.30 1.87 1.29 0.00 1.16 0.92 1.70 0.00 0.60 0.23 0.00 

SLD80289 -- Systematic 1.67 1.56 3.74 0.27 0.40 0.33 0.35 0.08 0.16 0.21 0.05 

SLD80329 -- Systematic 1.20 2.15 0.49 0.00 0.73 0.50 0.71 0.06 0.16 0.20 0.01 

SLD80331 -- Svstematic 0.98 1.88 1.32 0.17 0.59 0.53 1.01 0.00 0.00 0.19 0.00 

SLD80333 -- Systematic 1.89 1.47 1.47 0.09 1.55 0.91 1.18 0.00 0.00 0.26 O.o3 
SLD80335 -- Svstematic 0.99 2.44 3.83 0.55 1.06 0.85 1.87 0.00 0.00 0.31 0.08 

SLD80339 -- Svstematic 1.02 1.35 0.95 0.05 0.49 0.33 0.42 0.04 0.19 0.14 0.00 

SLD80341 -- Systematic 1.25 1.82 1.30 0.05 0.85 0.97 1.82 0.00 0.00 0.21 0.00 

SLD80343 -- Svstematic 1.04 1.49 1.29 0.04 0.85 0.62 1.35 0.00 0.33 0.18 0.00 

SLD80345 -- Systematic 1.20 1.30 1.55 0.10 0.98 0.78 1.14 0.00 0.60 0.18 0.00 

SLD80476 -- Systematic 1.29 1.68 1.57 0.21 0.89 0.57 0.73 0.00 0.00 0.20 0.00 

SLD80479 -- Svstematic 1.45 2.09 1.44 0.00 1.02 0.83 1.01 0.00 0.00 0.24 O.ot 
SLD80481 -- Systematic 6.77 I 1.85 5.74 0.52 0.77 0.95 1.95 0.74 1.06 0.97 0.75 

SLD80483 -- Systematic 1.45 1.91 1.72 0.13 0.79 0.70 I.IO 0.00 0.00 0.57 0.01 

SLD80485 -- Svstematic 1.28 2.05 1.40 0.00 0.36 0.33 0.42 0.03 0.22 0.51 0.02 

SLD80487 -- Systematic 1.53 1.78 2.30 0.00 1.14 0.67 0.95 0.34 0.26 0.24 o.oi 
SLD80492 -- Systematic 1.46 1.61 2.83 0.11 0.86 0.62 1.09 0.14 0.22 0.22 0.03 

SLD80493 -- Systematic 1.66 1.47 3.20 0.22 0.93 0.54 0.71 0.20 0.06 0.24 0.04 

SLD80495 -- Systematic 3.65 3.98 1.98 0.00 1.35 0.95 1.47 0.27 0.49 I.II 0.47 

SLD80498 -- Svstematic 3.17 7.33 8.07 0.46 0.72 0.67 I.OS 0.56 0.47 0.70 0.49 
SLD81256 -- Systematic 1.84 2.41 2.41 0.13 1.15 0.68 1.17 0.10 0.28 0.29 0.05 

• Note: Results arc expressed m pCi/g, SOR ,·alucs arc umtlcss, 8-=background, N""llct, G•gross . 
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Reference Area Data Summary • Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORa SORo 
(oCi/1?) loCi/1!) l(pCi/1!) llnCi/") (pCi/,.) (nC'i/1!) lnCi/1!) loCiM (nC'i/1!) (5/5/501 (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit I Class I Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOit~ 

Mean 1.54 2.36 2.72 0.14 0.98 0.77 1.28 0.04 0.20 0.28 0.07 
Median 1.32 1.99 1.54 0.09 1.02 0.82 1.20 0.00 0.07 0.24 0.03 

Standard Deviation 0.77 I.IS 3.01 0.18 0.33 0.23 0.53 0.08 0.22 0.12 0.12 
Number of samoles 31 31 31 31 31 31 31 31 31 31 31 

Maximum 4.33 7.48 13.43 0.72 1.78 1.41 2.17 0.33 0.71 0.75 0.55 
Range 3.54 6.93 12.68 0.72 1.47 1.17 1.93 0.33 0.71 0.62 0.55 

SamoleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 
SLD79889 SLD79888 1.76 2.60 1.13 0.14 0.54 0.60 0.73 0.06 0.23 0.24 0.04 
SLD80195 SLD80194 4.33 4.03 3.67 0.22 1.27 1.41 1.21 0.00 0.60 0.46 0.22 
SLD80197 SLD80196 2.37 1.98 2.36 0.25 0.84 0.71 0.75 0.17 0.19 0.26 0.02 
SLD80284 SLD80283 1.24 1.94 5.20 0.33 1.02 0.82 1.17 0.03 0.06 0.30 0.08 
SLD80286 SLD80285 1.30 2.51 0.87 0.00 1.13 0.82 2.17 0.00 0.58 0.26 0.04 
SLD80287 SLD80285 1.35 1.90 0.84 0.01 1.57 0.83 1.78 0.00 0.35 0.25 0.03 
SLD80288 SLD80285 1.13 1.99 0.75 0.11 1.02 0.92 1.94 0.11 0.26 0.22 0.00 
SLD80290 SLD80289 1.32 1.81 2.53 0.17 0.80 0.65 0.56 0.00 0.34 0.22 0.02 
SLO80310 SLD80329 0.81 2.62 0.95 0.09 I.OS 0.88 1.90 0.00 0.00 0.26 0.05 
SLO80332 SLO80331 1.07 1.81 1.04 0.00 0.54 0.61 1.19 0.00 0.00 0.18 0.00 
SLD80334 SLD80333 1.68 3.14 1.06 0.00 1.78 0.80 2.08 0.00 0.02 0.35 0.13 
SLD80336 SLD80335 0.95 1.65 4.66 0.05 1.16 0.91 1.49 0.00 0.05 0.28 0.07 
SLD80337 SLD80335 0.93 2.19 1.96 0.00 0.60 0.89 1.76 0.11 0.01 0.24 0.03 
SLD80338 SLD80335 0.96 1.85 1.95 0.06 1.05 0.88 1.59 0.05 0.00 0.23 0.01 
SLD80340 SLD80339 1.39 1.92 1.49 0.12 0.88 0.46 1.33 0.06 0.25 0.22 0.00 
SLD80342 SLD80341 1.22 2.70 0.80 0.00 0.91 0.89 1.88 0.00 0.00 0.26 0.05 • SLO80344 SLO80343 0.99 1.61 1.38 0.00 1.29 0.78 1.20 0.00 0.33 0.22 0.01 
SLO80346 SLO80345 1.09 1.60 1.09 0.14 1.51 0.77 1.14 0.00 0.35 0.23 0.03 
SLO80477 SLO80476 1.32 1.76 1.21 0.04 1.18 0.73 1.89 0.00 0.00 0.22 0.01 
SLD80478 SLD80495 3.47 3.33 13.43 0.62 0.90 1.10 1.12 0.19 0.68 0.57 0.34 
SLO80480 SLD80479 1.27 2.36 1.26 0.17 0.81 0.47 0.33 0.00 0.27 0.24 0.03 
SLO80482 SLD80481 1.32 2.37 1.76 0.22 0.77 0.46 0.88 0.DI 0.06 0.24 0.03 
SLO80484 SLO80483 1.57 1.73 1.73 0.06 1.20 1.03 1.20 0.00 0.28 0.23 0.01 
SLO80486 SLO8048S 1.26 1.64 1.54 0.18 1.02 0.87 1.57 0.00 0.00 0.21 0.00 
SLD80488 SLD80487 1.33 2.43 1.03 0.00 1.25 0.71 0.87 0.00 0.01 0.27 0.04 
SLD80489 SLD80487 1.21 2.21 1.14 0.05 0.83 0.84 1.95 0.00 0.05 0.23 0.02 
SLD80496 SLD8049S 2.40 7.48 10.53 0.72 0.56 0.54 0.74 0.33 0.46 0.75 0.55 
SLD80497 SLD80495 0.79 0.55 2.85 0.11 0.31 0.24 0.24 0.02 0.07 0.13 0.03 
SLO80499 SLD80498 2.51 2.95 8.95 0.53 1.12 0.89 1.27 0.00 0.71 0.45 0.22 
SLD80555 SLD80493 1.57 1.84 2.88 0.09 0.46 0.45 0.76 0.07 0.00 0.21 0.03 
SLD81172 ~LD81L)0 1.83 2.54 2.29 0.00 0.91 0.89 0.92 0.00 0.00 0.28 0.06 

Note: Results arc expressed in pCi/g, SOR values are unitlcss, B""background, Nsnct, G""gross. 

• 
Attachment C-4 C-4-2 REV.O 



• Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORe SORe 
(oCi/2) {nl'i/2) •<oCi/2) (pCi/2) (pCi/2) (oCi/2) (oCi/2) (pCi/2) (pCi/2) (5/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-1 I Survey Unit 3 Class 2 Surface Data Summary 
Statistic SamoleType Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN 

Mean Svstematic 1.44 2.05 1.70 0.15 0.82 0.64 1.06 0.16 0.02 0.63 0.11 
Median Systematic 1.27 1.71 1.43 0.11 0.84 0.63 1.06 0.10 -0.03 0.55 0.02 

Standard Deviation Systematic 0.70 1.09 0.77 0.27 0.34 0.28 0.42 0.15 0.29 0.24 0.18 
Number of samoles Svstematic 29 29 29 29 29 29 29 29 29 29 29 

Maximum All 14.11 11.37 13.87 1.40 I.SO 1.44 1.81 0.70 0.88 3.33 2.53 
Ran~e All 13.49 10.63 13.16 1.72 1.35 1.35 1.67 0.74 1.57 3.03 2.53 

SamoleName HTZ Area (m'l SamnleTvoe Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 
HTZ00470 1 Biased 2.95 2.78 2.99 0.24 1.17 1.04 1.55 0.19 -0.01 0.88 0.22 
HTZ27441 0.33 Biased 0.97 5.36 2.05 0.15 0.93 0.78 1.13 0.18 0.19 1.30 0.70 
HTZ27448 0.5 Biased 0.89 1.52 1.15 0.08 0.86 1.09 1.44 0.12 -0.14 0.55 0.03 
HTZ274S2 0.33 Biased 0.69 1.72 1.2 0.06 0.74 0.83 0.9 0.1 0.4 0.53 0.00 
HTZ766SI 37 Biased 1.57 2.66 1.75 0.06 0.88 0.48 0.84 0.15 -0.19 0.74 0.15 
HTZ76652 37 Biased 1.65 2.54 2.04 0.28 0.65 0.66 1.18 0.03 -0.69 0.68 0.13 
HTZ76673 0.5 Biased 14.11 11.37 13.87 1.27 I.IS 0.84 1.06 0.70 0.54 3.33 2.53 
HTZ76674 28 Biased 1.20 2.02 1.24 -0.13 0.62 0.64 1.13 -0.04 0.19 0.56 0.01 
HTZ7667S 71 Biased 1.16 1.33 1.10 0.11 0.96 0.62 1.13 0.01 0.14 0.48 0.00 
HTZ76677 25 Biased 1.71 3.84 2.62 0.05 0.62 0.62 0.88 0.06 0.03 0.94 0.40 
HTZ76676 I Svstematic 1.27 1.58 1.92 0.20 0.82 0.52 0.99 0.06 0.02 0.52 0.01 
SLD06003 -- Systematic 0.8 1.09 0.95 0.14 0.37 0.31 0.82 0.05 -0.24 0.31 0.00 
SLD06004 -- Systematic 0.62 1.14 1 0.03 0.27 0.19 0.64 0.03 -0.12 0.30 0.00 

• SLD0600S -- Svstematic 0.93 3.57 2.17 0.14 0.75 0.62 0.61 0.06 0.25 0.91 0.34 
SLD06006 -- Svstematic 0.89 1.96 2.48 0.22 0.52 0.56 1.33 0.09 -0.06 0.55 0.02 
SLD06008 -- Systematic 0.76 2.96 1.43 0.08 0.72 0.6 0.5 0.06 -0.08 0.76 0.20 
SLD06009 -- Systematic 3.81 4.04 2.92 0.23 1.34 1.44 1.62 0.53 0.88 1.15 0.55 
SLD06010 -- Systematic 1.96 3.01 1.75 0.14 0.74 0.78 1.03 0.02 0.34 0.79 0.22 
SLD06011 -- Svstematic 1.09 1.7 1.33 O.Q7 0.74 0.37 1.09 0.15 0.35 0.51 0.00 
SLD06012 -- Systematic 1.06 1.76 1.88 0.07 0.91 0.81 0.86 0.09 -0.01 0.57 0.01 
SLD060l3 -- Systematic 2.22 4.88 3.76 0.21 0.72 0.63 0.98 0.24 -0.1 1.20 0.63 
SLD060l4 -- Systematic 1.8 2.53 2.01 1.4 0.21 0.61 1.23 0.18 -O.Q9 0.67 0.13 
SLD69727 -· Svstematic 1.28 1.39 0.91 0.37 1 0.79 1.12 0.13 -0.44 0.50 0.00 
SLD69728 -- Systematic 1.08 I.OS 0.81 0.02 1.22 0.69 0.8 0.34 -0.28 0.48 O.Q3 

SLD69729 -- Systematic 1.36 1.25 1.37 -0.32 0.62 0.8 1.52 0.22 0.17 0.46 0.00 
SLD69730 -- Systematic 0.87 0.86 1.11 -0.06 1.25 0.78 0.83 0.2 0.08 0.45 0.03 
SLD69731 -- Svstematic I.IS 1.36 1.18 0.12 0.9 0.74 1.18 0.18 -0.42 0.48 0.00 
SLD69732 -- Systematic 1.21 1.16 1.01 0.06 I.OS 0.57 1.63 0.17 0.19 0.47 0.00 
SLD6973S -- Systematic 1.35 1.77 1.01 0.11 0.88 0.76 1.33 0.38 0 0.55 0.00 
SLD69736 -- Systematic 1 0.74 2.13 O.Q9 0.94 0.76 1.22 0 -0.03 0.43 0.01 
SLD69737 -- Systematic 1.34 1.71 0.71 -0.03 0.99 1.01 OR 0.6 -0.08 0.56 0.UI 
SLD69738 -- Svstemntic 1.41 1.32 1.26 0.11 1.2 1 0.66 0.1 -0.17 0.55 0.02 
SLD69739 -- Svstematic 0.83 1.12 0.89 O.Q9 0.34 0.19 0.29 0.05 0.3 0.31 0.00 
SLD69740 -- Systematic 2.88 1.12 2.79 -0.01 0.15 0.09 0.14 0.02 0.59 0.66 0.05 
SLD69742 -- Systematic 2.35 3.06 2.05 0.05 1 0.65 1.65 0.1 -0.14 0.85 0.24 
SLD69743 -- Systematic 1.74 4.24 2.44 0.09 1.5 0.48 1.6 0.08 0.16 1.20 0.56 
SLD69744 -- SYstematic 1.6 2.46 1.34 0.23 0.78 0.52 1.06 0.11 -0.33 0.67 0.10 
SLD6974S -- Systematic 1.95 2.34 2.88 0.21 1.03 0.9 1.28 0.4 -0.29 0.73 0.11 
SLD69746 -- Systematic 1.27 2.15 1.75 0.19 0.84 0.43 1.81 0.01 0.09 0.63 0.05 

Nole: Results arc expressed m pC1/g, SOR \'alucs are urutlcss, Babackground, N'""ncl, G•gross, 

• 
Attachment C-4 C-4-3 REV.O 



Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SOR8 
lnCi/e) lnCi/e) foCi/e) loCi/e) lnCi/el <n<'i/e) fnCi/el (pCi/e) fnCi/e) (5/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 3 Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR~ 

Mean 1.73 1.77 1.64 0.09 0.93 0.81 1.09 0.19 0.09 0.23 0.05 
Median 1.42 1.55 1.17 0.Q7 0.95 0.86 1.02 0.15 0.12 0.21 0.01 

Standard Deviation 1.19 1.19 1.41 0.16 0.42 0.31 0.56 0.19 0.37 0.11 0.08 
Number of samples 79 79 79 79 79 79 79 79 79 79 79 

Maximum 6.42 6.41 6.86 0.61 2.23 1.54 2.90 1.02 0.92 0.65 0.42 
Range 5.90 7.27 7.28 0.91 2.18 1.38 2.74 1.17 2.10 0.59 0.42 

SampleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Tb-228 Ac-227 Pa-231 SORc SORN 
HTZ27442 HTZ27441 6.42 6.41 6.86 0.61 1.29 I 1.56 0.35 0.39 0.65 0.42 
HTZ27443 HTZ27441 3.54 4.07 4.12 0.34 1.05 0.93 1.76 0.09 0.59 0.42 0.20 
HTZ27445 HTZ76673 2.83 3.91 3.7 0.29 0.98 1.1 I 1.83 0.07 -0.15 0.41 0.19 
HTZ27449 HTZ27448 0.14 1.25 1.87 0.1 0.61 0.77 0.82 0.13 0.33 0.17 0.01 
HTZ27453 HTZ27452 0.8 1.78 0.09 0.06 1.33 0.77 1.12 0.14 0.56 0.21 0.02 
HTZ27454 HTZ27452 2.46 3.38 3.07 0.16 0.89 0.92 1.02 0.17 0.11 0.35 0.13 
SLD06002 SLD06002 0.87 1.57 6.52 0.13 1.01 0.86 1.1 I 0.13 0.48 0.30 0.10 
SLD05962 SLD06002 1.44 3.05 2.82 0.11 0.94 0.91 1.2 -0.07 -0.07 0.32 0.10 
SLD05963 SLD06003 0.52 0.83 0.54 -0.01 0.39 0.26 0.32 0.07 0.15 0.09 0.00 
SLD05964 SLD06004 0.81 0.86 1.68 0.01 0.32 0.47 0.49 0.07 -0.02 0.12 0.00 
Sl.005965 SLD06005 1.41 1.89 1.97 0.03 1.09 0.96 0.62 0.24 0.55 0.24 0.01 
SLD05966 SLD06006 0.97 2.05 2.12 0.Q7 1 45 I 0.93 0.17 0.3 0.28 0.04 
SLD06007 SLD06007 0.79 0.65 0.9 0.07 0.43 0.48 0.59 0.27 -0.3 0.10 0.00 
SLD05968 SLD06008 0.86 1.91 1.66 -0.07 0.93 0.87 1.03 -0.02 0.3 0.22 0.00 
SLD05969 SLD06009 0.9 1.01 0.91 0.12 0.47 0.34 0.29 0.11 0.08 0.12 0.00 
SLD05970 SLD06010 1.22 1.54 1.22 0.16 0.76 0.71 0.8 0.09 -0.4 0.18 0.00 
SLD05971 SLD0601 l 1.03 1.35 0.92 0.13 1.58 0.95 1.65 0.35 0.55 0.21 0.03 
SLD05972 SLD06012 0.82 0.99 0.79 0.14 1.02 0.99 0.85 0.08 0.33 0.15 0.00 
SLD05973 SLD06013 0.68 1.36 0.38 0.08 0.47 0.27 0.55 0.1 0.32 0.13 0.00 • SLD05974 SLD06014 2.05 3.35 2.05 0.13 0.77 0.7 1.15 0.23 -0.08 0.32 0.11 
SLD70142 S'D69727 0.9 1.31 0.59 -0.02 0.28 0.28 0.28 0.24 0.08 0.12 0.00 
SLD70143 S'D69727 1.65 2.33 1.02 0.21 0.92 0.92 0.92 0.8 0.07 0.24 0.Q3 
SLD70144 S'D69727 1.09 -0.14 0.65 0.01 0.65 0.65 0.65 0.51 0.03 0.13 0.00 
SLD70155 S'D69728 2.22 1.42 1.33 -0.06 0.05 0.28 0.21 0.16 -1.18 0.19 0.00 
SLD70156 S'U69728 1.2] 1.51 0.5 0.05 1.16 0.68 1.17 0.33 0.21 0.19 0.00 
SLD70388 S'D69728 1.60 2.55 1.68 -0.14 1.01 1.01 1.01 0.15 -0,60 0.27 0.05 
SLD70133 S'D69729 3.05 3.19 2.99 -0.3 1.04 1.04 1.04 0.32 -0.04 0.34 0.12 
SLD70134 S'D69729 4.25 3.2 2.94 -0.12 1.09 1.02 1.3 0.3 0.59 0.41 0.13 
SLD70135 S'D69730 3.19 2.19 2.03 0.25 0.96 0.96 0.96 0.26 -0.26 0.32 0.04 
SLD70136 S'D69730 1.76 0.65 0.83 -0.02 1.02 1.02 1.02 0.18 0.12 0.20 0.00 
SLD70137 S'D69730 1.78 -0.38 1.17 -0.03 0.83 0.83 0.83 0.19 0.3 0.20 0.00 
SLD70l38 S'D6973I 1.1 0.37 0.87 0.03 0.79 0.79 0.79 0.23 -0.31 0.14 0.00 
SLD70139 S'D69731 1.19 0.97 0.71 0.02 0.63 0.63 0.63 0.34 0.17 0.14 0.00 
SLD70140 S'D69732 1.43 1.34 1.76 0.Q3 0.77 0.72 0.93 0.47 -0.67 0.18 0.01 
SLD70141 S'D69732 1.8 1.73 1.24 0.04 I I I 1.02 0.15 0.21 0.00 
SLD69733 S'D69733 1.07 1.18 0.63 0.16 0.77 0.57 0.75 0.16 0.51 0.14 0.00 
SLD70145 S'D69733 1.42 1.1 0.85 -0.01 0.95 0.97 1.37 0.26 -0.2 0.18 0.00 
SLD70146 S'D69733 1.01 I 0.86 0.15 0.85 0.51 0.7 0.08 0 0.14 0.00 
SLD69734 S'D69734 1.31 1.24 0.89 0.21 0.1 0.98 1.22 0.18 0.41 0.17 0.00 
SLD70147 S'D69734 1.14 I 0.96 -0.1 0.67 0.51 0.76 0.12 0.15 0.14 0.00 
SLD70148 S'D69734 1.89 1.39 1.46 0.15 1.13 1.01 1.34 0.13 0.45 0.23 0.00 
SLD70149 S'D69735 1.52 1.83 1.23 0.13 0.95 1.14 1.12 0.16 0.17 0.22 0.01 
SLD70150 S'D69735 1.69 I.II 1.09 0.Q7 1.24 1.12 1.11 0.41 -0.04 0.22 0.01 
SLD70153 S'D69736 0.86 1.15 1.07 0.13 0.52 0.57 0.98 0.05 0.41 0.14 0.00 
SLD70154 S'D69736 1.01 1.24 0.99 0.04 0.56 0.39 0.74 -0.01 0.06 0.14 0.00 
SLD70151 S'D69737 1.37 1.84 1.17 0.02 1.16 0.97 1.03 0.54 0.17 0.22 0.00 
SLD70l52 S'D69737 1.56 2.21 I.SI 0.Q3 1.36 0.93 1.42 0.62 -0.31 0.27 0.04 
SLD70157 S'D69738 1.16 1.77 1.05 0.Q7 1.09 0.76 1.32 0.09 -0.11 0.21 0.00 
SLD70158 S'D69738 1.63 1.42 0.56 0.12 0.99 I 0.87 0.56 -0.57 0.19 0.00 
SLD70751 S'D69739 0.56 1.46 0.42 -0.03 0.16 0.16 0.16 0.06 -0.03 0.12 0.00 
SLD70752 S'D69739 0.56 -0.82 0.5 0.o7 0.16 0.16 0.16 0.03 -0.19 0.06 0.00 
SLD70753 S'D69739 0.63 0.86 0.55 0.Q2 0.2 0.2 0.2 0.05 0 0.08 0.00 • 

Attachment C-4 C-4-4 REV.O 



ISampleNamel Station'Name· ■Ra,226■ aTh!230■ .u,23s• •u,ns• afh:232■ ■Ra:!:228■ aTh:::228■ •Ac:227a ■Pa:231■ aSORGW •so&.._ 
SLD70742 S'D69740 0.79 I.II 0.56 0.05 0.32 0.32 0.32 0.08 0.1 0.11 0.00 
SLD70743 S'D69740 0.77 1.28 0.97 0.06 0.45 0.27 0.92 0.01 -0.05 0.13 0.00 

• SLD70744 S'D69740 1.71 1.73 0.77 -0.09 1.18 I 1.06 -0.01 0.28 0.21 0.01 
SLD70764 SLD70764 3.79 3.56 3.03 0.11 1.73 I.I 2.9 0.18 0.56 0.43 0.18 
SLD70765 SLD70764 1.26 1.54 0.71 0.24 1.31 0.81 1.4 0.1 -0.08 0.20 0.01 
SLD70769 SLD69742 1.84 -0.86 1.82 -0.01 0.38 0.38 0.38 0.18 0.28 0.18 0.01 
SLD70770 SLD69742 6.13 1.55 4.6 0.23 1.2 1.2 1.2 0.35 0.3 0.58 0.30 
SLD70771 SLD69742 3.06 1.92 1.28 0.31 1.82 1.54 1.29 0.01 -0.07 0.35 O.D7 
SLD70517 SLD69742 1.27 1.74 0.12 0.18 1.49 1.09 1.17 0.15 0.24 0.22 0.03 
SLD70766 SLD69743 1.93 2.28 6.71 0.51 0.49 0.77 1.22 0.01 0.45 0.34 0.13 
SLD70767 SLD69743 5.26 5.54 3.93 0.54 1.44 1.2 1.99 0.38 0.37 0.54 0.31 
SLD70768 SLD69743 1.55 1.4 1.65 0.02 1.64 1.19 2.1 0.23 0.27 0.25 0.04 
SLD70741 SLD69744 1.34 3.32 1.69 0.12 1.29 1.29 1.29 0.04 0.2 0.34 0.12 
SLD70404 SLD69744 2.05 2.01 2.64 0.01 1.33 0.55 2.38 0.25 -0.01 0.28 0.04 
SLD70737 SLD69745 4.36 3.65 3.52 0.38 1.42 1.17 2.35 0.22 0.36 0.46 0.18 
SLD70738 SLD69745 3.35 2.39 2.33 0.17 0.72 0.78 1.56 -0.06 0.88 0.32 0.06 
SLD70739 SLD69745 1.56 2.55 2.27 0.13 2.23 1.2 2.03 0.19 -0.83 0.36 0. 13 
SLD70749 SLD69746 1.07 0.28 0.68 0 0.79 0.79 0.79 0.11 -0.01 0.14 0.00 
SLD70750 SLD69746 0.81 2.08 0.79 -0.11 0.69 0.69 0.69 0.1 -0.05 0.20 0.01 
SLD70773 SLD06006 1.92 2.28 -0.42 -0.22 1.26 1.43 2.38 0.32 0.26 0.24 0.05 
SLD70756 SLD06011 1.33 1.57 0.85 0.23 0.97 0.81 1.66 0.12 0.02 0.19 0.00 
SLD70757 SLD0601 I 1.58 1.82 1.78 -0.11 0.86 I.II 2.03 0.14 0.92 0.23 0.02 
SLD70740 SLD69744 1.66 1.55 0.81 0.25 0.59 0.51 0.76 0.03 -0.63 0.17 0.00 
SLD70745 SLD06014 0.93 0.69 0.91 -0.05 0.67 0.67 0.67 0 -0.01 0.12 0.00 
SLD70746 SLD06014 1.85 3.02 1.27 0.08 0.75 0.75 0.75 0.11 0.18 0.28 0.07 
SLD70518 SLD69744 1.57 1.46 2.53 0.54 1.51 1.28 1.66 -0.15 -0.51 0.26 0.05 
SLD70772 SLD06006 1.87 1.88 0.92 0.05 1.16 1.16 1.16 0.23 0.21 0.22 0.01 

Note: Results o.rc expressed in pCi/g, SOR values arc umtJcss, B•background, N•nct, G•gross . 

• 

• 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SORe 

I (nCi/u) (nCi/1>) I tnl'ifi,l I lnl'j/p) (nCi/Pl (nCi/u\ lnl'j/r,\ lnl'j/u\ I (nCifr,\ . (5/5/50) (15/15/50) • 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 4 Surface Data Summary 
Statistic SamoleTvoe Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 

Mean Svstematic 1.31 2.20 1.62 0.15 0.54 0.39 0.71 0.09 0.05 0.59 0.11 
Median Svstematic 1.23 1.93 1.42 0.13 0.53 0.37 0.68 0.07 0.04 0.57 0.01 

Standard Deviation Systematic 0.57 0.93 0.75 0.14 0.27 0.18 0.34 0.10 0.26 0.23 0.15 
Number of samples Svstematic 24 24 24 24 24 24 24 24 24 24 24 

Maximum All 3.08 5.00 3.49 1.61 0.68 1.29 2.49 0.49 0.64 1.35 0.72 
Range All 2.41 4.02 2.82 1.46 0.80 1.16 2.26 0.51 1.29 1.06 0.72 

SampleName HTZ Area (m2
) SamoleTvne Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 

HTZ00482 5 Biased 2.73 3.93 3.25 0.33 1.61 1.05 1.21 0.47 0.41 1.17 0.54 
HTZ00483 5 Biased 0.67 1.53 1.37 0.09 0.37 0.22 0.6 0.1 -0.04 0.41 0.00 
HTZ00484 2.5 Biased 2.22 3.5 2.76 0.2 0.95 1.29 2.49 0.49 0.09 1.01 0.41 
HTZ00485 5 Biased 1.12 4.75 1.74 0.13 0.81 0.31 0.95 0.2 0.18 1.15 0.57 
HTZ00468 5 Biased 2.05 3.62 2.41 0.19 1.48 1.15 1.18 0.45 0.21 1.07 0.43 
HTZ00480 2.5 Biased 2.1 2.13 2.71 0.13 1.24 0.85 1.16 0.28 -0.27 0.73 0.09 
HTZ76653 2 Biased 2.43 5.00 3.49 -0.12 1.42 0.74 2.04 0.09 -0.54 1.35 0.72 
HTZ76654 2 Biased I.IO 1.24 1.17 0.20 0.29 0.38 0.70 0.00 0.25 0.35 0.00 
HTZ76655 2 Biased 1.03 1.78 1.65 -0.06 0.62 0.27 0.48 0.00 -0.17 0.51 0.00 
SLD06015 .. Systematic l.Ul 1.08 l.G 0.08 0.18 04 0.3 0 0.03 0.33 0.00 
SLD06016 .. Svstematic 1.35 4.45 1.96 0.18 1.12 0.34 0.5 0.14 0.64 1.15 0.52 
SLD06017 .. Svstematic 0.89 1.94 0.8 0.14 0.32 0.44 0.79 0.11 0.13 0.49 0.00 
SLD06019 .. Systematic 0.93 1.85 1.17 0.11 0.36 0.28 0.71 0.06 0.03 0.47 0.00 
SLD06020 -- Systematic 1.2 2.41 1.31 0.25 0.57 0.6 0.83 0.08 0.26 0.63 0.09 
SLD06021 .. Svstematic 1.32 3.25 1.92 0.28 0.76 0.62 0.9 0.2 0.11 0.84 0.27 
SLD06022 ·- Svstematic 1.25 1.93 1.18 0.1 0.83 0.53 0.84 0.15 0.43 0.58 0.00 • 3LD0G02J .. Svstematic 1.31 1.65 1.65 0.14 0.62 0.63 1.07 0.07 -0.01 0.49 0.00 
SLD06024 .. Systematic 1.34 3.UI 2.,8 O.N 0.5-4 0.1 nM 0 01 078 0.76 0.24 
SLD06025 -- Systematic 0.75 1.39 0.87 0.13 0.18 0.17 0.43 0.08 0 0.33 a.mr 
SLD06026 -- Svstematic 1.18 1.93 1.98 0.18 0.63 0.43 0.5 0.02 -0.15 0.55 0.01 
SLD06027 -- Svstematic 0.79 0.98 0.93 0.08 0.41 0.24 0.6 0.05 -0.26 0.30 0.00 
SLD06028 -- Systematic 0.74 3.87 0.97 0.05 0.3 0.3 0.27 0.14 0.06 0.85 0.39 
SLD06029 .. Syst~111a1ic 1.28 3,23 109 0.22 0.44 0.18 0.23 0.15 0.08 0.80 0.29 
SLD06030 .. Svstematic 0.71 1.23 0.67 0.09 0.37 0.13 0.27 U.04 -0.04 0.JJ 0.00 
SLD06031 -- Svstematic 0.75 1.67 0.96 0.05 0.29 0.33 0.63 0.07 0.03 0.42 0.00 
SLD69747 -- Svstematic 1.54 1.93 2.94 0.05 0.59 0.37 1.05 0.01 0.04 0.56 0.03 
SLD69748 .. Systematic 2.41 1.58 1.36 0.14 0.9 0.74 1.38 0.02 -0.26 0.69 0.00 
SLD69749 .. Svstematic 1.7 2.26 1.47 -0.01 0.52 0.29 0.51 0.04 0.15 0.59 0.06 
SLD69750 -- Svstematic 2.2 2.94 3.02 0.68 I.II 0.7 1.52 0.47 -0.65 0.87 0.23 
SLD69751 -- Svstematic 1.09 1.26 0.73 0.05 0.15 0.16 0.84 0.04 0.12 0.30 0.00 
SLD69754 -- Systematic 1.6 2.93 2.06 0.12 0.58 0.36 0.83 0.05 0.36 0.74 0.21 
SLD69755 -- Systematic 3.08 2.9 2.44 0.31 0.78 0.43 0.9 0.13 -0.06 0.82 0.21 
SLD69756 .. Systematic 1.04 1.12 1.11 0.01 0.41 0.17 0.42 -0.02 -0.17 0.33 0.00 

Note: Results arc expressed tn pCi/g, SOR ,·alucs nrc umtJcss, B•background, Nsnct, G•gross. 

• 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SOR8 

/oCi/2) (pCV2) /oCVg) (pCi/g) /oCi/2) loCV2) (pCVI?) (pCi/1?) (nCi/1?) (S/5/50) (15/15/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 

UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0,21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 4 Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORs 

Mean 2.22 2.89 2.95 0.15 0.86 0.73 1.15 0.20 0.22 0.33 0.12 
Median 1.54 2.20 1.97 0.12 0.87 0.76 1.03 0.14 0.17 0.26 0.04 

Standard Deviation 1.64 1.86 2.82 0.23 0.35 0.29 0.60 0.25 0.48 0.18 0.16 
Number of samples 55 55 55 55 55 55 55 55 55 55 55 

Maximum 9.94 8.27 14.28 1.07 1.66 1.56 3.28 1.67 2.55 0.90 0.61 
Range 9.29 8.68 14.02 1.64 1.47 1.31 3.03 1.68 3.01 0.80 0.61 

SamolcNamc Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 
HTZ00481 HTZ00480 1.30 2.74 1.56 0.09 0.97 0.90 1.53 0.42 -0.02 0.28 0.06 
HTZ00486 HTZ00484 2.84 3.67 2.85 0.23 1.57 1.56 2.72 0.43 0.45 0.41 0.18 
SLD05975 SLD06015 1.38 1.80 1.87 0.09 I.I I 0.86 1.09 0.20 -0.12 0.23 0,01 
SLD05976 SLD06016 2.83 3.27 2.78 0.28 1.43 0.85 1.13 0.21 0.30 0.37 0.14 
SLD05977 SLD06017 1.18 1.80 1.05 0.09 0.63 0.51 0.89 0.11 -0.05 0.18 0.00 
SLD05979 SLD06019 1.30 2.20 2.37 0.31 0.89 1.05 1.25 0.29 0.34 0.26 0.04 
SLD05980 SLD06020 1.44 1.94 2.03 0.12 0.19 0.52 0.59 0.1 I 0.04 0.20 0.01 
SLD05981 SLD06021 0.98 1.89 1.84 0.10 0.69 0.32 0.78 0.03 -0.17 0.21 0.01 
SLD05982 SLD06022 1.50 3.50 1.50 0.13 0.87 0.65 1.29 0.13 0.31 0.32 0.11 
SLD05983 SLD06023 1.28 1.55 1.62 0.13 0.73 0.69 0.87 0.09 0.16 0.18 0.00 
SLD05984 SLD06024 1.51 2.00 2.24 0.23 0.77 0.75 1.14 0.01 0.03 0.23 0.02 
SLD05985 SLD06025 1.49 5.63 2.93 0.28 0.56 0.56 1.22 0.22 0.13 0.47 0.28 
SLD05986 SLD06026 1.36 7.24 12.86 1.07 0.83 0.47 0.91 1.67 2.55 0.80 0.58 
SLD05987 SLD06027 4.15 8.27 6.47 0.64 0.41 0.35 1.06 0.32 -0.13 0.71 0.52 
SLD05988 SLD06028 1.76 4.54 4.34 0.19 0.88 0.46 0.97 0.24 -0.18 0.45 0.23 
SLD05989 SLD06029 3.65 5.96 6.27 0.43 0.86 0.38 0.80 0,03 -0.02 0.58 0.36 
SLD05990 SLD06030 1.97 3.13 4.12 0.30 0.34 0.33 0.38 0.16 0.67 0.31 0.13 
SLD05991 SLD06031 0.80 1.56 1.71 0.12 0.37 0.30 0.28 0.09 -0.05 0.16 0,01 
SLD70747 SLD69747 2.30 2.51 2.18 0.09 0.76 0.76 0.76 0.06 -0.07 0.26 0.05 • SLD70748 SLD69747 0.65 2.03 0.73 0.04 0.42 0.42 0.42 0.04 0.18 0.18 0,01 
SLD70754 SLD69748 1.33 1.65 0.67 0.19 1.25 0.92 1.04 0.06 0.36 0.21 0.01 
SLD70755 SLD69748 1.23 1.41 1.21 -0.06 0.90 0.92 1.47 0.12 0.55 0.18 0.00 
SLD70727 SLD69749 3.09 4.10 4.47 0.37 1.34 0.92 3.28 0.06 -0.22 0.45 0.22 
SLD70728 SLD69749 2.35 2.88 5.22 0.14 0.84 0.80 0.84 0.19 0.46 0.35 0.14 
SLD70713 SLD69750 5.98 5.12 14.28 0.70 1.04 1.18 1.55 0.58 -0.33 0.76 0.49 
SLD70714 SLD69750 9.94 7.62 7.44 -0.57 1.34 1.18 2.62 0.49 1.49 0.90 0.61 
SLD70520 SLD69750 5.25 1.68 4.59 0.20 0.87 1.17 1.80 0.25 0.64 0.52 0.24 
SLD70724 SLD69751 4.06 6.35 9.90 0.38 0.75 0.52 0.94 0.47 0.22 0.67 0.46 
SLD70725 SLD69751 4.11 3.84 1.98 0.04 1.00 0.81 2.20 0.06 -0.08 0.38 0.14 
SLD70726 SLD69751 1.84 1.79 1.21 -0.17 0.88 0.88 0.88 0.09 -0.41 0.21 0.00 
SLD70698 SLD69754 5.98 4.69 4.06 0.19 1.05 1.06 1.41 0.31 0.86 0.55 0.27 
SLD70699 SLD69754 1.95 -0.10 1.35 0.03 0.53 0.53 0.53 0.06 0.28 0.19 0.00 
SLD70700 SLD69756 0.71 1.23 0.75 0.23 0.25 0.25 0.25 0.05 0.15 0.11 0.00 
SLD70701 SLD69756 2.19 3.94 5.17 -0.08 1.45 0.79 1.79 0.17 0.11 0.46 0.23 
SLD70702 SLD69756 1.46 2.13 1.59 0.09 1.19 0.62 1.09 0.06 0.47 0.25 0.02 
SLD70696 SLD70696 1.37 -0.41 2.58 0.15 0.52 0.52 0.52 0.14 0.40 0.18 0.02 
SLD70697 SLD70696 2.16 1.24 1.03 -0.07 0.70 0.76 0.\15 0.15 0.19 0.22 0.00 
SLD70703 SLD6975~ 1.39 4.59 2.64 0.30 0.97 0.97 0.97 0.14 0.16 0.42 0.20 

• 
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ISaini:lleNamel Station'Name· ■Ra!226. a'fb!230 ■ au,23sa au,23sa aTh!232■ ■Ra!228■ aTh!228. •Ai:!227, ■Pa!231■ aSORi:9 aSOR;;w 
SLD70704 SLD69755 1.48 5.25 2.20 ·0.06 1.03 1.03 1.03 0.39 0.25 0.46 0.24 
SLD70705 SLD70705 I.SI I.IS 1.73 -0.15 0.97 0.97 0.97 0.58 ·0.46 0.20 0.01 
SLD70706 SLD70705 1.55 1.16 1.17 0.11 1.03 1.03 1.03 0.13 ·0.34 0.20 0.01 
SLD7071 I SLD7071 I 1.96 3.35 1.52 0.15 0.80 0.80 0.80 0.40 0.67 0.31 0.10 
SLD70712 SLD7071 I 0.99 2.63 0.91 0.04 0.26 0.26 0.26 0.09 0.17 0.21 0.05 
SLD70729 SLD70729 4.35 3.61 5.00 0.10 1.25 1.03 1.61 0.26 0.39 0.47 0.19 • SLD70730 SLD70729 0.98 0.89 0.40 -0.04 0.36 0.33 0.56 0.06 -0.10 0.10 0.00 
SLD70733 SLD70733 1.73 2.31 1.95 0.22 0.74 0.67 0.99 0.01 0.01 0.24 O.D3 
SLD70734 SLD70733 1.53 1.94 2.05 0.29 0.97 1.02 1.60 0. 15 0.21 0.24 0.02 
SLD70735 SLD70735 2.23 3.00 1.43 0.18 1.18 0.62 1.35 ·0.01 0.49 0.31 0.08 
SLD70736 SLD70735 1.54 2.07 1.53 0.11 0.82 0.46 1.43 0.09 0.24 0.22 0.01 
SLD70758 SLD06016 1.61 2.09 1.90 ·0.01 0.26 0.50 0.51 0.18 ·0.30 0.21 O.D2 
SLD70759 SLD06016 2.02 2.31 I.IS 0.11 1.66 1.00 1.90 0.23 0.67 0.29 0.06 
SLD70760 SLD06019 2.75 2.08 2.59 -0.06 0.80 0.62 1.37 0.06 0.71 0.29 0.03 
SLD70761 SLD06019 1.25 1.32 1.97 0.00 1.37 0.88 1.24 0.06 -0.31 0.22 0.03 
SLD70762 SLD06022 1.28 1.38 0.26 0.12 0.55 0.48 0.86 0.06 -0.05 0.13 0.00 
SLD70763 SLD06022 1.53 1.63 0.78 0.01 I.I I 0.95 1.45 0.14 0.31 0.20 0.00 

Note: Results arc expressed m pC1/g, SOR values nrc umtlcss, S,•background, Nsnct, Gzgross. 

• 

• 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Tb-228 Ac-227 Pa-231 SOR8 SOR8 
{nf:i/1!) {nf:i/1!) l<oCil!!l l<oCi/1!) foCi/1!) fnf:i/1!) <DCil!!l foCi/1!) (oCi/!!l (5/5/50) 05/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

• Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 5 Class 2 Surface Data Summary 
Statistic SamplcTypc Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 

Mean Systematic 1.26 2.34 2.95 0.21 0.83 0.64 1.06 0.13 0.10 0.70 0.17 
Median Svstematic 1.08 2.27 1.87 0.14 0.83 0.60 1.02 0.09 0.12 0.73 0.13 

Standard Deviation Systematic 0.72 1.10 2.98 0.22 0.37 0.29 0.46 0.11 0.24 0.25 0.19 
Number of samoles Systematic 24 24 24 24 24 24 24 24 24 24 24 

Maximum All 4.11 5.13 16.82 1.15 1.51 1.07 2.01 0.38 0.48 1.32 0.71 
Range All 3.43 5.97 16.62 1.20 1.35 0.91 1.66 0.37 0.98 1.09 0.71 

SamolcName HTZArea(m2
) SamolcTvoe Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc; SOR, 

HTZ00l53 5 Biased 1.34 1.77 16.82 1.15 0.84 0.37 0.79 0.13 -0.27 0.86 0.31 
SLD05383 342 Biased 0.80 -0.84 0.92 0,06 0,88 0.88 0.88 0.11 o.oi 0.35 0,00 
SLD05384 342 Biased 0.93 3.00 1.15 0.14 0.99 0.99 0.99 0.20 0.25 0.82 0.22 
SLD05386 342 Biased 0,78 2.46 1.04 0.08 0.60 0,60 0,60 0.17 0.03 0.63 0.10 
SLD05387 342 Biased 0,85 2.18 1.12 0.08 0,74 0,74 0.74 0.10 -0.50 0.61 0,05 
SLD06032 -- Systematic 0,84 1.82 1.85 0.o7 0.34 0.37 0.88 0.18 0.15 0.48 0.01 
SLD06033 -- Systematic I.I 2.33 5.19 0.34 0.62 0.2 0,53 0,01 -0.3 0.69 0.15 
SLD06034 -· Systematic 0.79 1.57 3.12 0.08 0.16 0.16 0,35 0.03 0.07 0.41 0.03 
SLD06035 -- Systematic 0.85 2.79 6.1 0.46 0.21 0,25 0.36 0.05 0.14 0.73 0.26 
SLD06037 -· SYstematic 0.86 2 1.31 0.06 1.51 0,84 1.04 0.02 0.12 0.73 0.09 
SLD06038 -· Systematic 0.87 1.63 1.45 0,07 0.77 0.58 0.68 0.09 0.22 0,51 0.00 
SLD06039 -· Systematic 0.9 2.15 2.02 0.12 0.47 0.47 0.77 0.02 -0.09 0,56 0,05 
SLD69765 .. Systematic 1.37 2.55 2.56 0,27 0.93 0.43 0.75 0.23 -0,09 0,75 0.14 
SLD69766 .. SYstematic 2.45 2.27 5.03 0,51 0.84 0.82 1.39 0.17 0.48 0,76 0.14 
SLD69767 ·- Systematic 1.52 1.84 12.53 1.02 0,73 0,33 0.59 0.16 -0.41 0.76 0.22 
SLD69768 .. Systematic 0.75 0,78 0.91 0.2 0.26 0,28 0.59 0.28 -0.1 0.23 0.00 
SLD69769 .. Systematic 1.09 2.5 0.8 0.13 1.21 0,88 1.71 0.05 0.45 0.76 0.13 
SLD69770 .. Systematic 1.08 2.39 1.29 0.05 0,83 0.48 0.79 0.06 0.11 0.67 0.09 
SLD69771 .. SYstematic 1.34 0.81 1.28 0,04 1.21 0.9 1.31 o.m 0.19 0.54 0.02 • SLD69774 ·- Systematic 4.11 5.08 5.02 0.14 0.83 1.01 1.15 0,38 -0,31 1.32 0.71 
SLD69775 -- Systematic 1.77 1.59 0,2 0.19 0.78 0.84 1.52 0,18 -0,05 0.53 0.00 
SLD05277 -- Systematic 1.35 2.92 1.09 0.25 0.99 0.57 1.54 0,16 0.42 0.80 0.20 
SLD05281 -- Svstematic 1.63 2.58 10.1 0.39 0,76 0.6 1.13 0,07 0.36 0.87 0,30 
SLD05282 -- Systematic 1.51 2.86 1.87 0.11 1.19 1.04 1.5 0.35 0.14 0.85 0.21 
SLD05283 -- Systematic 0,76 1.2 2.61 0,23 1.14 0.69 0.93 0.05 o.oi 0,52 0,03 
SLD05285 -- Systematic 0,82 2.66 2.16 0.02 1.22 0.94 1.85 0.09 -0.05 0,82 0.18 
SLD05288 -- Systematic 0.8 1.48 2.23 -0.05 1.07 1.07 1.26 0.09 0.37 0.55 0.04 
SLD05291 -- SYstematic 0.68 1.48 0.69 0.1 0.29 0.35 0,77 0.06 0.15 0.38 0.00 
SLD05298 -- Systematic 1.4 4.03 0.91 0.24 1.25 0,79 2.01 0.18 0.11 1.07 0.45 
SLD05385 -- Systematic 0.94 5.13 1.40 0,20 1.02 1.02 1.02 0.26 0.35 1.26 0.65 

Note: Rcsuhs arc expressed in pCi/g, SOR ,•alucs arc unitlcss, Babackground, N•nct, G•gross, 

• 
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Reference Area Data Summari 

Statistic 
Ra-226 Tb-230 U-238 U-23!i Th-232. Ra-228 Th-228 Ac-227 Pa-231 SOR8 SORs 
(pCi/1!) (pCi/1!) i(nCi/1!) (nCi/1!) (nCi/1!) (pCi/1!) (nCi/1!) (pCill!) foCi/g) (SIS/SO) (15/IS/SO) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2. 18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 • Ran~e 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit S Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN 

Mean 1.94 2.42 2.83 0.17 0.93 0.78 1.20 0.16 0.15 0.31 0.10 
Median 1.57 1.90 1.82 0.12 0.93 0.81 1.08 0.13 0.15 0.25 0.03 

Standard Deviation 1.22 2.60 2.80 0.20 0.27 0.22 0.46 0.14 0.56 0.18 0.17 
Number of samoles 56 56 56 56 56 56 56 56 56 56 56 

Maximum 7.22 15.28 15.43 0.83 1.60 1.42 2.39 0.50 2.72 1.10 0.89 
Range 6.68 17.68 14.89 1.18 1.1 I 1.06 1.80 0.52 4.95 0.95 0.89 

SampleName Station Name Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 
SLD05992 SLD06032 1.18 1.72 3.66 0.23 0.71 0.61 0.64 0.01 -0.16 0.24 0.04 
SLD05993 SLD06033 2.41 2.83 11.8 0.73 0.75 0.39 0.75 -0.02 -0.43 0.47 0.27 
SLD05994 SLD06034 2.64 3.01 15.43 0.83 0.55 0.42 0.91 0.12 0.27 0.55 0.35 
SLD05995 SLD06035 6 2.77 2.6 0.23 0.49 0.49 0.75 0.13 0.49 0.48 0.24 
SLD06036 SLD06036 0.93 1.2 3.68 0.08 0.6 0.69 0.95 -0.02 0.13 0.20 0.04 
SLD05997 SLD06037 1.17 2.63 5.63 0.28 0.97 0.43 0.92 0 0.24 0.35 0.13 
SLD05998 SLD06038 1.33 3.69 4.39 0.35 0.6 0.43 0.87 0.08 0.06 0.37 0.18 
SLD05999 SLD06039 1.34 2.5 3.66 0.29 1.27 0.79 1.48 0.19 0.29 0.32 0.09 
SLD70709 SLD69765 2.9 2.3 4.07 0.16 1.41 1.16 2.24 0.15 0.89 0.37 0.10 
SLD70710 SLD69765 1.87 2.72 1.49 0.3 1.06 0.42 1.21 0.02 0.15 0.28 0.05 
SLD70690 SLD69766 7.22 5.31 4.94 0.47 1.23 1.23 1.23 0.1 0.48 0.66 0.38 
SLD70691 SLD69766 1.45 3.03 0.93 0.08 0.9 0.9 0.9 0.22 -0.14 0.28 0.o7 
SLD70692 SLD69767 3.13 0.17 10.19 0.48 0.62 0.62 0.62 0.12 0.08 0.45 0.20 
SLD70693 SLD69767 4.64 4.87 3.45 0.35 1.46 1.42 2.28 0.31 -0.01 0.49 0.27 
SLD70687 SLD69768 1.87 1.3 1.79 0.22 0.61 0.54 0.75 0.24 0.8 0.20 0.01 
SLD70688 SLD69768 1.7 8.07 1.48 0.09 0.97 0.97 2.39 0.45 -0.17 0.63 0 41 
SLD70689 SLD69768 1.79 1.57 I.SI 0.04 1.23 0.91 0.61 0.41 -0.17 0.23 0.01 
SLD70717 SLD69769 1.16 1.65 0.73 0.14 1.18 0.9 1.84 0 0.1 0.20 0.01 
SLD70718 SLD69769 1.24 1.95 0.54 0.03 0.81 0.91 2.11 0.16 0.31 0.20 0.00 
SLD70719 SLD69770 3.08 3.26 5.53 0.22 0.62 0.79 1.24 0.18 0.52 0.38 0.17 
SLD70720 SLD69770 1.21 1.7 1.76 0.08 1.47 0.6 1.66 -0.02 0.14 0.25 0.03 
SLD70780 SLD6977I 1.8 2.82 1.95 0.09 1.23 0.93 1.91 0.11 0.15 0.31 0.08 • SLD70781 SLD6977I 1.48 1.5 1.6 O.o3 I 1.02 1.6 0.14 0.57 0.20 0.01 
SLD70782 SLD6977I 3.3 2.05 1.66 0.13 1.3 0.82 1.41 0.33 -0.03 0.34 0.05 
SLD70721 SLD69774 3.67 4.11 5.81 0.34 0.75 0.75 0.75 0.5 0.76 0.44 0.23 
SLD70722 SLD69774 2.25 1.54 2.63 0 0.89 0.89 0.89 0.02 0.29 0.26 0.02 
SLD70492 SLD69774 1.33 1.93 1.22 O.o7 0.87 0.76 0.92 0.11 0.12 0.21 0.00 
SLD70493 SLD69774 1.24 2.85 0.99 -0.11 0.74 0.62 1.42 0.13 -0.01 0.26 0.06 
SLD70494 SLD69774 1.6 1.5 1.72 0.36 0.91 0.86 1.38 0.41 -2.23 0.20 0.01 
SLD70495 SLD69774 1.74 1.88 2.42 -0.35 I 0.88 1.17 0.46 -0.68 0.24 0.02 
SLD70783 SLD69775 1.3 1.99 0.86 0.21 I.II 0.76 1.58 0.03 -0.1 0.22 0.00 
SLD70l59 SLD70159 1.53 1.69 1.91 -0.01 1.07 1.18 1.54 0.43 0.18 0.23 0.03 
SLD70l60 SLD70l59 2.58 1.62 2.53 0.5 1.11 0.91 1.64 0.44 2.72 0.30 0.02 
SLD70694 SLD70694 1.8 -0.17 0.84 0.06 1.02 1.02 1.02 0.12 -0.03 0.20 0.00 
SLD70695 SLD70694 1.4 1.4 0.73 0.02 0.85 0.85 0.85 0.1 0.23 0.16 0.00 
SLD70707 SLD70707 1.78 1.26 2.8 0.11 0.59 0.81 0.8 -0.01 0.26 0.23 O.D3 
SLD70708 SLD70707 1.65 1.43 1.78 -0.13 0.99 0.84 1.22 0.15 -0.07 0.21 0.01 
SLD70774 SLD70774 1.4 1.89 1.84 0.08 0.84 0.72 1.26 0.08 -0.04 0.22 0.01 
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■Sami:lleNainell Statio-n'Na·ine Ra~226 ffb!230 1U!2381 1U!2351 ffb!232 Ra!228 ffb!228 'Ac!227. Pa:2311 ISORcl aSOR.-W 
SLD70775 SLD70774 2.36 1.91 1.63 0.39 1.6 0.83 I 0.07 -0.5 0.30 0.04 
SLD70776 SLD70776 1.96 15.28 1.3 0.09 0.83 0.83 0.83 0.27 0.49 1.10 0.89 
SLD70777 SLD70776 1.21 0.54 0.99 0.06 0.77 0.77 0.77 0.1 0.07 0.15 0.00 

• SLD70778 SLD06039 2.51 -0.59 2.16 0.09 0.93 0.93 0.93 0.12 0.46 0.27 0.01 
SLD70779 SLD06039 1.86 1.17 1.01 0.07 0.59 0.48 1.33 0.12 -0.19 0.18 0.00 
SLD05301 SLD05277 1.04 2.37 0.64 0.07 1.02 0.72 1.55 0.10 0.39 0.24 0,03 
SLD05305 SLD05281 1.03 2.10 2.09 0.00 1.10 0.86 1.27 0.17 -0.36 0.26 0.D2 
SLD05306 SLD05282 1.16 1.83 1.49 0.07 1.29 0.82 0.93 0.24 0.20 0.24 0.01 
SLD05307 SLD05283 0.80 0.88 1.37 -0.02 0.95 0.76 1.20 0.04 0.37 0.15 0.00 
SLD05309 SLD05285 0.54 I.I I 2.56 0.06 0.63 0.62 1.12 0.08 0.14 0.17 0.02 
SLD05312 SLD05288 0.71 1.89 0.91 0.12 0.58 0.36 1.05 0.03 0.17 0.18 0.00 
SLD05315 SLD05291 1.22 3.42 7.72 0.36 0.81 0.72 1.56 0.20 0.64 0.44 0.22 
SLD05322 SLD05298 3.34 10.32 3.31 0.29 1.14 0.86 1.95 0.27 -0.01 0.83 0.60 
SLD05393 SLD05383 1.49 -2.40 2.25 0.17 0.93 0.93 0.93 0.21 0.33 0.21 0.D2 
SLD05394 SLD05384 1.26 -1.60 2.33 0.11 0.61 0.61 0.61 0.19 0.18 0.17 0.02 
SLD05395 SLD05385 1.86 3.01 1.72 0.17 0.95 0.95 0.95 0.18 -0.03 0.30 0.08 
SLD05396 SLD05386 0.90 0.72 1.15 0.13 0.93 0.93 0.93 0.22 -0.02 0.15 0.00 
SLD05397 SLD05387 1.06 4.04 1.13 0.16 0.59 0.59 0.59 0.06 0.30 0.33 0.14 

Note: Results arc expressed m pCi/g, SOR ,·alucs arc umllcss, B""bnckground, N•nct, G""!,'l'OSS . 

• 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORs SOR8 
(pCi/2) (nCi/2) (pCi/2) (pCi/2) (pCi/2) lPCi/2) (nCi/2) (pCi/2) (pCi/2) (515150) (15115/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 • Ranee 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 6 Class 2 Surface Data Summary 
Statistic SamplcTypc Ra-226 Th-230 U-238 U-235 Th-232 Re-228 Th-228 Ac-227 Pa-231 SORc SOR~ 

Mean Systematic 2.52 3.35 4.24 0.18 0.77 0.68 0.99 0.12 0.34 0.95 0.41 
Median Svstematic 2.22 2.27 2.70 0.14 0.69 0.72 1.09 0.05 0.29 0.70 0.13 

Standard Deviation Svstematic 1.75 2.39 4.47 0.22 0.37 0.27 0.47 0.22 0.70 0.60 0.53 
Number of samoles Svstematic 31 31 31 31 31 31 31 31 31 31 31 

Maximum All 8.82 25.47 22.79 0.94 1.72 1.21 2.09 0.96 3.53 5.37 4.80 
Range All 7.87 24.73 22.03 0.94 1.54 1.00 1.86 0.96 3.53 5.08 4.80 

SamplcNamc HTZ Area (m2
) SamolcTvnc Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR., 

HTZ85295 5 Biased 6.31 7.53 5.94 0.42 1.46 0.95 1.85 0.30 0.27 1.92 1.28 
HTZ85300 2 Biased 3.68 4.03 4.96 0.12 1.22 0.67 1.19 0.10 0.24 1.15 0.51 
HTZ85301 2 Biased 2.99 25.47 6.23 0.50 0.74 0.67 0.92 0.71 0.06 5.37 4.80 
HTZ85302 5 Biased 6.17 9.88 5.63 0.48 1.17 1.03 1.80 0.26 0.96 2.32 1.69 
HTZ85304 10 Biased 3.70 11.20 7.75 0.29 0.76 0.85 1.52 0.15 0.01 2.57 1.98 
SLD86222 -- Svstematic 0.98 1.01 0.76 -0.02 0.61 0.28 0.36 0.05 -0.08 0.34 0.00 
SLD86226 -- Svstematic 2.22 2.14 7.42 0.37 0.68 0.80 0.84 -0.07 0.19 0.75 0.16 
SLD86228 -- Systematic 1.07 1.04 1.43 -0.13 1.08 0.97 1.67 -0.02 0.35 0.46 0.00 
SLD86230 -- Systematic 0.98 0.89 0.76 0.13 0.39 0.23 0.42 0.08 0.08 0.29 0.00 
SLD86234 -- Svstematic 2.99 6.30 22.79 0.94 0.82 0.78 1.34 0.35 0.29 1.88 1.30 
SLD86236 -- Svstematic 1.11 2.04 1.06 0.10 0.92 0.86 1.50 -0.04 0.11 0.61 0.02 
SLD86238 -- Systematic 1.03 1.26 0.80 0.17 1.21 0.89 1.26 0.10 0.25 0.51 0.02 
SLD86240 -- Systematic 1.11 0.74 0.85 0.01 0.18 0.38 0.32 -0.01 -0.07 0.32 0.00 
SLD86244 -- Svstematic 2.89 4.05 3.15 0.13 0.43 0.68 0.88 -0.05 0.32 1.01 0.46 
SLD86246 -- Svs1emalic 1.02 1.27 Ul 0.05 0.27 0.24 0.72 0.04 -0.40 0.33 0.00 
SLD86248 -- Svstematic 6.21 9.41 5.81 0.14 0.87 0.83 0.98 u.;J -0.76 2.17 1.58 
SLD86250 -- Systematic 4.33 8.66 12.26 0.54 1.36 0.72 1.18 0.22 0.45 2.25 1.61 
SLD86254 -- Systematic 1.70 1.81 1.50 0.28 0.46 0.29 0.46 0.00 0.46 0.49 0.00 
SLD86256 -- Svstematic 2.54 2.27 3.55 0.15 1.16 1.05 1.46 -0.11 0.74 0.81 0.13 
SLD86260 -- Svstematic 2.72 5.55 5.19 -0.12 0.95 0.82 1.09 0.18 0.36 1.40 0.80 
SLD86262 -- Systematic 1.54 2.37 2.02 0.26 0.66 0.52 0.48 0.00 0.37 0.65 0.10 
SLD86264 -- Systematic 2.22 1.39 3.52 0.14 0.89 0.72 0.90 0.01 -0.05 0.69 0.04 • SLD86266 -- Systematic 2.66 5.46 3.91 0.10 0.67 0.63 0.40 0.23 -0.20 1.30 0.75 
SLD86278 -- Svstematic 8.82 5.89 6.67 -0.06 1.72 1.21 2.09 0.45 1.26 2.24 1.44 
SLD86279 -- Svstematic 5.03 6.22 6.46 0.46 0.80 0.87 1.16 0.29 0.81 1.55 0.96 
SLD86280 -- Systematic 4.34 4.11 8.97 0.48 1.55 1.07 1.54 0.96 0.50 1.36 0.68 
SLD86281 -- Systematic 3.02 4.73 3.86 0.27 0.69 0.55 1.31 0.14 -0.01 1.16 0.61 
SLD86282 .. Svstematir. 3.25 5.64 7.76 0.26 0.65 0.85 1.21 0.25 3.53 1.45 0.87 
SLD86283 -- Svstematic 1.36 2.65 2.70 0.00 1.13 0.84 1.04 0.01 -0.07 0.81 0.17 
SLD86284 -- Systematic 2.45 5.81 6.09 0.41 0.90 0.58 0.37 0.00 0.61 1.46 0.87 
SLD86285 -- Systematic 1.14 1.85 1.74 0.0, 0.50 0.98 1.12 0.11 0.56 0.60 0.01 
SLD86290 -- Svstematic 1.90 1.85 1.98 0.0, 0.63 0.49 1.37 0.11 -0.0, 0.55 0.01 
SLD86291 -- Svstematic 0.95 1.27 1.21 -0.02 0.18 0.21 0.23 -0.04 0.32 0.32 0.00 
SLD86292 -- Systematic 2.80 2.67 2.48 -0.01 0.45 0.47 1.24 0.13 0.16 0.70 0.17 
SLD86299 -- Systematic 2.24 1.90 1.51 0.16 0.52 0.50 0.45 -0.07 0.14 0.58 0.00 

Note: Results arc expressed in pCi/g, SOR values arc unitlcss, Bzbackground, N•nct, G-gross. 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORe SORe 
(oCi/1!) foCi/1!) (oCi/1!) (oCi/1!) (n<'i/1!) foCi/1!) (n<'i/1!) (n<'i/1!) (oCi/1!) (S/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 

Detects 32 32 32 0 32 32 32 7 13 - -
No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 6 Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Re-228 Th-228 Ac-227 Pa-231 SORc SORN 

Mean 2.95 4.18 4.61 0.26 0.89 0.82 1.14 0.08 0.09 0.45 0.22 
Median 2.97 3.34 4.17 0.20 0.89 0.82 1.13 0.06 0.14 0.39 0.16 

Standard Deviation 1.23 3.67 3.24 0.26 0.29 0.17 0.36 0.13 0.44 0.27 0.27 
Number of samoles 34 34 34 34 34 34 34 34 34 34 34 

Maximum 6.41 18.35 14.19 1.07 1.55 1.16 1.91 0.51 1.34 1.55 1.35 
Range 5.25 17.07 13.05 1.07 1.29 0.79 1.35 0.51 1.34 1.39 1.35 

SampleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 :suRc SORs 

HTZ85313 HTZ85302 3.74 4.77 6.03 0.45 0.95 0.88 1.06 0.04 0.08 0.50 0.28 
SLD86223 SLD86222 1.25 1.99 1.42 0.02 1.04 0.57 I.IO -0.03 -0.51 0.23 0.00 
SLD86224 SLD86234 3.45 3.36 2.48 0.12 0.83 0.85 1.49 0.16 0.36 0.34 0.12 
SLD86225 SLD86234 1.18 1.57 1.19 0.11 1.36 0.86 1.31 -0.03 -0.18 0.22 0.02 
SLD86227 SLD86226 3.16 2.29 5.19 0.15 1.09 1.07 1.69 0.Q3 0.07 0.39 0.11 
SLD86229 SLD86228 2.76 3.45 9.70 0.58 0.78 0.74 1.03 -0.04 -0.18 0.48 0.27 
SLD86231 SLD86230 1.99 2.40 11.70 0.72 0.26 0.37 0.56 0.07 0.17 0.42 0.24 
SLD86232 SLD86230 3.37 3.32 2.30 0.10 0.95 0.95 1.79 0.23 0.28 0.33 0.11 
SLD86233 SLD86230 2.05 2.01 I.SO 0.17 0.55 0.73 1.43 0.Q7 -0.03 0.22 0.01 
SLD86235 SLD86234 1.91 2.69 3.70 0.18 1.17 0.75 1.18 0.16 0.19 0.33 0.10 
SLD86237 SLD86236 1.85 2.59 1.87 0.02 0.53 0.86 1.31 0.05 0.23 0.27 0.05 
SLD86239 SLD86238 1.16 1.29 1.45 0.05 0.79 0.71 0.77 0.00 -0.14 0.17 0.00 
SLD86241 SLD86240 6.14 6.05 4.49 0.22 1.25 1.06 1.36 -0.05 0.37 0.58 0.34 
SLD86242 SLD86240 2.96 3.59 3.86 0.10 1.33 0.81 1.91 0.08 0.58 0.41 0.17 
SLD86243 SLD86240 1.92 1.80 1.72 -0.14 0.71 0.83 1.37 -0.14 0.01 0.22 0.oI 
SLD86245 SLD86244 2.98 4.18 5.41 0.49 0.89 0.83 1.22 0.14 -0.27 0.45 0.23 
SLD86247 SLD86246 3.10 2.44 2.79 -0.10 1.06 0.75 0.75 0.01 0.42 0.33 0.06 
SLD86249 SLD86248 3.44 3.02 5.01 0.37 1.31 1.06 1.09 0.20 0.38 0.42 0.16 
SLD86251 SLD86250 4.73 4.09 5.44 0.23 1.55 1.16 1.30 -0.07 -0.72 0.53 0.25 • SLD86252 SLD86250 3.86 3.79 2.65 0.05 0.89 0.98 1.07 0.15 -0.53 0.38 0.15 
SLD86253 SLD86250 6.41 4.41 5.95 0.80 0.93 1.03 1.77 0.01 1.34 0.61 0.34 
SLD86255 SLD86254 3.46 4.69 4.83 0.29 1.06 0.89 1.52 0.27 0.50 0.48 0.25 
SLD86257 SLD86256 2.67 3.77 10.64 0.31 0.75 0.64 0.84 -0.11 -0.70 0.51 0.31 
SLD86258 SLD86256 2.13 2.57 1.15 0.05 0.58 0.80 0.99 -0.04 0.36 0.25 0.04 
SLD86259 SLD86256 2.10 15.43 1.20 0.02 0.95 0.63 0.56 0.23 0.08 1.12 0.90 
SLD86261 SLD86260 3.81 18.35 14.19 1.07 0.39 0.70 0.64 0.51 -0.96 1.55 1.35 
SLD86263 SLD86262 2.19 2.98 7.61 0.46 0.65 0.69 0.79 0.06 0.23 0.40 0.19 
SLD86265 SLD86264 3.07 11.21 4.91 0.06 1.23 0.68 0.81 0.07 0.60 0.93 0.70 
SLD86267 SLD86266 3.43 3.38 4.74 0.44 0.66 0.90 0.92 0.04 -0.02 0.38 0.16 
SLD86268 SLD86266 4.23 3.66 3.04 0.21 0.60 1.00 1.43 0.17 0.22 0.41 0.15 
SLD86269 SLD86266 3.53 3.00 2.74 0.15 0.90 1.00 0.68 0.21 0.06 0.36 0.10 
SLD86286 SLD86286 1.57 1.49 2.02 0.22 0.69 0.63 1.20 0.01 0.51 0.19 0.01 
SLD86287 SLD86287 2.47 3.13 8.52 0.42 0.67 0.75 0.72 0.18 0.11 0.43 0.22 
SLD86288 SLD86288 2.09 3.41 5.24 0.39 0.73 0.72 1.17 0.Q7 0.27 0.38 0.17 

Note: Results are expressed m pCi/g, SOR \'alucs arc umtless, B•background, N•net, G•gross . 
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Preferential Pathway Samples 

Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SOR8 

(pCi/e:) (oCi/e:) (pCi/e:) (pCi/2) (oCi/e:) (pCi/e:) (pCi/2) foCi/e:) <oCi/e:) (5/5/50) (15/15/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 

UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

Preferential pathway Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 

Mean 3.72 3.67 3.88 0.16 1.19 1.07 1.21 0.02 0.27 1.13 0.23 
Median 3.96 3.74 3.68 0.19 1.22 1.08 1.25 -0.01 0.07 1.21 0.29 

Standard Deviation 1.52 1.85 1.53 0.12 0.18 0.16 0.24 0.16 0.43 0.40 0.14 
Number of samples 4 4 4 4 4 4 4 4 4 4 4 

Maximum 5.11 5.85 5.92 0.28 1.38 1.21 1.46 0.23 0.91 1.48 0.31 
Range 3.26 4.49 3.67 0.28 0.43 0.33 0.57 0.38 0.87 0.88 0.30 

Sample NamE Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 
SLD80090 SLD80090 1.85 1.36 2.24 0.17 0.94 0.89 0.89 0.00 0.04 0.60 0.02 
SLD80166 SLD80166 5.11 4.04 5.92 0.21 1.24 1.19 1.19 -0.15 0.91 1.39 0.28 
SLD80167 SLD80167 4.79 5.85 3.50 0.00 1.21 1.21 1.31 0.23 0.10 1.48 0.30 
SLD80168 SLD80J68 3.13 3.44 3.87 0.28 1.38 0.97 1.46 -0.02 0.04 1.04 0.31 

Note: Results are expressed in pCi/g, SOR values are unitless, B=background, N=net, G=gross. 

• 

• Attachment C-4 C-4-14 REV.O 



Investigation Area Sample Results 

Reference Area Data Summary 

• Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SOR8 

(pCi/e:) (pCi/e:) foCi/e:) (pCi/e:) foCi/e:) (pCi/g) (pCi/g) foCi/g) (pCi/g) (5/5/50) (15/15/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

Median 2.53 1.66 I. I 6 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 I. 12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

Sampling Results:City of Venice - Investigative Areas 
Sample Name Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR!! SORn 

HTZ76651 HTZ76651 1.57 2.66 1.75 0.06 0.88 0.48 0.84 0.15 -0.19 0.74 0.15 
HTZ76652 HTZ76652 1.65 2.54 2.04 0.28 0.65 0.66 1.18 0.03 -0.69 0.68 0.13 
HTZ76653 HTZ76653 2.43 5.00 3.49 -0.12 1.42 0.74 2.04 0.09 -0.54 1.35 0.72 
HTZ76654 HTZ76654 1.10 1.24 1.17 0.20 0.29 0.38 0.70 0.00 0.25 0.35 0.00 
HTZ76655 HTZ76655 1.03 1.78 1.65 -0.06 0.62 0.27 0.48 0.00 -0.17 0.51 0.00 
HTZ76661 HTZ76661 2.43 2.37 16.18 0.66 0.54 0.69 0.51 1.56 0.35 0.95 0.38 
HTZ76662 HTZ76662 3.99 4.89 14.11 0.80 1.02 0.76 1.04 2.14 0.93 1.47 0.84 
HTZ76663 HTZ76663 1.60 1.89 11.17 0.55 0.63 0.41 0.71 0.12 0.50 0.73 0.19 
HTZ76664 HTZ76664 8.15 11.31 6.23 -0.10 0.90 0.63 0.93 0.57 1.67 2.57 I.97 
HTZ76665 HTZ76665 3.86 4.02 17.18 1.04 0.91 0.58 1.17 1.48 0.68 1.33 0.73 
HTZ76666 HTZ76666 3.99 4.16 42.59 2.14 0.36 0.51 0.84 1.37 0.67 1.79 1.27 
HTZ76667 HTZ76667 1.3 I 1.65 0.85 -0.09 1.08 0.88 1.53 2.13 0.88 0.56 0.00 
HTZ76668 HTZ76668 5.05 5.33 14.90 0.62 0.81 0.54 0.99 1.49 0.74 1.52 0.95 
HTZ76669 HTZ76669 4.77 5.63 I 1.66 0.80 0.71 0.75 0.69 2.27 0.97 I.SI 0.94 
HTZ76670 HTZ76670 3.27 4.06 2.16 0.32 0.71 0.69 1.40 1.88 0.60 1.00 0.44 
HTZ76671 HTZ76671 I.SI I.SI 1.27 0.16 0.36 0.26 0.50 0.53 0.40 0.40 0.00 
HTZ76672 HTZ76672 4.52 4.39 3.96 0.12 0.97 0.80 1.09 2.14 0.83 1.18 0.54 
HTZ76673 HTZ76673 14.11 I 1.37 13.87 1.27 I.IS 0.84 1.06 0.70 0.54 3.33 2.53 

• HTZ76674 HTZ76674 1.20 2.02 1.24 -0. 13 0.62 0.64 1.13 -0.04 0.19 0.56 0.01 
HTZ76675 HTZ76675 1.16 1.33 1.10 0.11 0.96 0.62 1.13 0.01 0.14 0.48 0.00 
HTZ76676 HTZ76676 1.27 1.58 1.92 0.20 0.82 0.52 0.99 0.06 0.02 0.52 0.01 
HTZ76677 HTZ76677 I. 71 3.84 2.62 0.05 0.62 0.62 0.88 0.06 0.03 0.94 0.40 
HTZ76717 HTZ76717 4.24 5.09 8.86 0.11 0.83 1.02 1.36 2.45 0.81 1.40 0.79 
HTZ76718 HTZ76718 2.77 3.76 7.57 0.75 0.70 0.68 1.18 2.07 1.49 1.04 0.49 

Note: Results are expressed in pCi/g, SOR values are unitless, B=background, N=net, G=gross . 

• Attachment C-4 C-4-15 REV.O 



Previously Released Areas Sample Data 

Reference Area Data Summar: 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORa SORa 
(pCi/2) (pCi/2) (pCi/2) (pCi/el loCi/2) (pCi/2) foCi/2) (pCi/2) . (pCi/~l (5/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0,08 1.07 0.97 I.IO 0.11 0.98 0.76 0,27 • UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

Sampling Results:City of Venice - Previously Released Areas 
SampleName StationName Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORs 

ITD00060 SLD060 3,88 4.92 4.92 0.47 1.18 1.00 0.70 0.17 0.22 0.51 0.27 
ITD00064 SLD064 1.67 3.11 2.25 0.19 1.61 0.73 I.SI 0.19 0.13 0.36 0,13 
ITD00067 SLD067 3.33 4.06 4.88 0.40 1.34 0,89 0.86 0.34 0.38 0.46 0.23 
ITD00071 SLD071 2.1 I 5.69 3.36 0.27 0.73 0,65 1.08 0.04 0.09 0,50 0.29 
ITD00074 SLD074 2.21 7.91 3.00 0.30 0.87 0.65 0.99 0.28 0.17 0.65 0.43 
ITD00084 SLD084 0.80 1.55 0.59 0.21 I.OS 0.97 0.49 0.15 -0.34 0.19 0,00 
ITDOOI93 SLDl93 0.77 2. 13 1.48 0,05 0.39 0.22 0.52 0.08 -0.10 0.20 0.01 
ITDOOI94 SLDl94 3.02 5.55 13.32 0,68 0.99 0.74 1.16 0.17 0.36 0.70 0.48 
ITD00196 SLDI96 3.56 8.32 26.80 1.22 1.16 0.45 1.46 0.23 -0.03 1.17 0,94 
ITDOOI98 SLDl98 1.78 2.17 3,66 0.30 1.12 0.81 1.17 0.17 0.43 0.29 0.06 
ITDOOI99 SLDl99 2.47 3.56 4.52 0.38 1.37 1.08 1.71 0.18 -0.18 0.42 0.19 
ITD00201 SLD201 1.99 4.56 10.64 0.58 0.88 0.57 0.92 0.20 0.23 0.58 0.36 
ITD00203 SLD203 3.46 4.00 4.96 0.4 I 0.96 1.16 I.SI 0.21 0.27 0.44 0.22 
ITD00261 SLD261 0.94 2.87 1.10 0,07 0.93 0.39 0,69 O.QI 0.02 0.28 0.06 
ITD00263 SLD263 1.74 3.88 I 1.52 0.73 1.19 0.76 I.SI 0.12 0,06 0.57 0.34 
ITD00265 SLD265 1.56 5.58 10.60 0.69 0.83 0.48 0.88 0.20 0.05 0.64 0.43 
ITDI0265 SLD265 0,05 2.87 IO.IS 0.73 0.62 0.47 0.62 -- 1.01 0.44 0.24 
ITD20265 SLD265 I.85 3.59 10.70 0,65 0.47 0.48 0.60 -0.04 -0.17 0.49 0.30 
ITD00268 SLD268 1.82 2.74 3.77 0.15 1.31 0.91 1.02 0.13 -0.06 0.35 0.11 
ITD00270 SLD270 2.33 3.91 8.74 0.41 1.12 0.95 1.80 0.19 -0.10 0.51 0.28 
IlD00273 SLD273 I.R?. 3.13 7.68 0.40 1.25 0.83 1.34 0.14 -0.17 0.45 0.21 
ITD00275 SLD275 2.21 2.55 12.55 0.63 1.33 U.75 0.74 0.21 0.44 0 51 0.28 
ITD00278 SLD278 1.94 2.97 12.62 0.70 1.01 0.82 0.83 0.16 -0.02 0.52 0.29 
ITD00280 SLD280 7.78 4.58 4.93 0.50 0,96 0.64 1.41 0.61 0.92 0.68 0.40 
ITD00284 SLD284 3.00 2.65 11.20 0.66 0.79 1.07 1.36 0.18 -0.18 0.50 0,25 
ITD00286 SLD286 3.92 6.05 4.75 0.43 1.42 1.17 1.03 0.19 0.20 0.59 0.36 
ITD00290 SLD290 1.93 2.91 6.37 0.33 0,63 0.82 0.69 0.15 0.39 0.38 0.16 
ITD00292 SLD292 2.98 6.61 15.81 0.79 1.26 0.74 1.55 0.14 0.31 0.84 0,61 • ITD00296 SLD296 3.09 2.84 7.88 0.44 1.16 1.00 1.01 0.13 -0.13 0.44 0.19 
ITD00298 SLD298 1.89 2.02 4.98 0.33 0.76 0.80 1.40 0.12 0.35 0.29 0,08 
ITD00312 SLD312 1.08 2.44 1.68 0,06 0.56 0.55 0.64 0,07 0.11 0.23 0.04 
ITD00316 SLD316 2.63 9.67 6.45 0.45 0.67 0.66 1.27 0. 13 0.29 0.82 0.62 
ITD00318 SLD318 1.76 6.24 7.09 0.39 0.83 0.63 0.88 0.04 -0.11 0.61 0.40 
ITD00320 SLD320 1.81 6.49 5.96 0.34 1.08 0.86 1.75 0.06 0.22 0.62 0.39 
ITD00322 SLD322 4.18 10,69 7.9G 0.47 0,98 0.86 1.19 0.28 0.70 0.94 0.71 
ITD00323 SLD323 2.30 3.23 5.39 0.32 1.13 1.22 1.71 0.31 0.31 0,40 0.18 
ITD00324 SLD324 1.26 2.44 4.66 0.24 0.94 0.63 1.54 0.12 -0.16 0.32 0.10 
ITD00326 SLD326 2.75 3.94 31.85 1.27 1.42 1.21 1.36 0.36 -0.36 0.99 0.76 
ITD00327 SLD327 1.17 1.85 3.05 0.15 0.39 0.60 0.80 0.08 0.17 0.22 0.03 
ITDI0327 SLD327 1.39 1.89 4.01 0.27 1.44 0.71 1.03 0.01 0.13 0.30 0,07 
ITD20327 SLD327 1.60 1.78 4.21 0,38 0.85 0.87 0.84 0.13 -1.18 0.26 0.06 
ITD00328 SLD328 3,69 7.72 23.27 1.21 0.67 0.77 1.06 0.08 0,05 1.03 0.82 
ITD00330 SLD330 3.27 9.81 6.22 0.47 1.41 0.98 1.02 0.44 0.37 0.87 0.64 
ITD0033I SLD331 2.01 2.96 5.40 0.33 0.99 0.69 1.31 0.21 -0.44 0.37 0.15 
ITD00332 SLD332 4.28 10.19 26.06 1.42 1.02 0.84 I.IS 0.34 0,03 1.27 1.04 
ITD00334 SLD334 2.24 5.40 I 1.86 0.72 1.13 0.87 0.96 0.15 0.09 0.67 0.44 
ITD00335 SLD335 0.92 3.49 2.18 0.17 0.79 0.51 1.17 -0.02 0.18 0.33 0.12 
ITD00336 SLD336 2.74 9.24 16.14 0.88 0.87 0.75 1.34 0.23 0.34 1.00 0.78 
ITD00337 SLD337 2.38 7.23 8.47 0.40 0.93 0.62 0.99 0.13 0.19 0.71 0.49 
ITD00338 SLD338 1.65 3.91 3.24 0.23 0,95 0.40 1.23 0.16 0.48 0.39 0.17 
ITD00339 SLD339 3.29 5.10 21.89 1.01 1.26 0,96 1.46 0,07 0.39 0.86 0.63 
ITD00340 SLD340 1.57 5.90 4.90 0.32 0.79 0.44 0.99 -0.03 0.19 0.54 0.33 
ITD00341 SLD341 1.47 5.24 4.88 0.28 I.OS 0.48 0.92 0.11 0.20 0.52 0.29 
ITD00342 SLD342 3.12 9.75 12.73 0.84 0.97 0.73 0.97 0.16 0.47 0.97 0.75 
ITD00343 SLD343 1.18 3.01 3.27 0.26 0.79 0.41 0.84 0.05 -0.06 0.32 0.11 
ITD00344 SLD344 5.36 8.56 31.94 1.91 I.IO 0.74 0.75 0.36 0.01 1.28 I.OS 
ITD00345 SLD345 1.39 2.02 6.05 0.33 0.51 0.60 0.61 0.01 0.12 0.30 0.10 
ITDI0345 SLD345 2.08 4.59 12.07 0.71 0.51 0.69 0.79 0.1 I 0.07 0.59 0.39 
ITD20345 SLD345 1.94 4.08 13.60 0,68 0.67 0.70 0.72 0,07 -0.45 0.59 0.39 
ITD00346 SLD346 2.83 4.02 12.89 0.71 1.45 1.23 1.43 0.20 -0.16 0.62 0.39 
ITD00347 SLD347 2.82 4.98 17,07 0.82 0.86 1.02 1.26 0.11 0.31 0.74 0.52 
ITD00348 SLD348 2.03 2.09 6.07 0.21 1.30 0.92 1.43 0.21 0.86 0.35 0.12 
ITD00349 SLD349 1.54 3.54 6.74 0.32 0.71 0.66 0.48 0.19 0.07 0.42 0.21 
ITUU<.11~0 SLD350 1.27 1.02 5.01 0.28 0.74 0.65 0.52 0.07 -0.26 0,35 0.14 
ITD0035 I SLD351 2.13 6.19 18.76 1.14 1.20 U.70 o.s, 0.IG 0.16 0.R7 0,64 • 
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Previously Released Areas Sample Data 

■SampltName■ St:°tionNamt a=:226 .Th-230 ,U-238 iU-235 ,Th:232 a=:22s Th!228 •~ P:.231. ■SORc'W ■SOR.:;'W 
ITD00352 SLD352 2.52 3.44 7.94 0.39 0.58 0.92 1.01 0.10 0.09 0.45 0.23 

• ITD00353 SLD3SJ 1.58 2.36 5.10 0.10 0.81 0.70 0.89 -0.01 0.38 0.31 0.10 
ITD00354 SLD354 2.56 3.36 4.56 0.35 0.98 0.99 1.26 0.25 0.11 0.38 0.16 
ITD003SS SLD3SS 3.34 2.71 6.30 0.78 0.37 0.89 0.72 0.17 0.33 0.41 0.15 
ITD00356 SLD356 2.79 3.64 6.47 0.28 2.08 0.98 1.94 1.74 -0.20 0.51 0.28 
ITDI0356 SLD356 2.75 3.38 6.36 0.44 1.08 1.09 1.20 0.17 -0.01 0.43 0.20 
ITD20356 SLD356 2.74 5.06 3.22 0.28 0.83 0.74 0.78 O.Q3 0.38 0.46 0.24 
ITD00357 SLD357 3.09 4.28 4.55 0.44 0.45 0.80 1.17 0.06 0.45 0.43 0.22 
ITD00358 SLD358 0.62 1.72 2.12 0.06 0.09 0.13 0.09 0.16 0.04 0.17 0.01 
ITD00359 SLD359 0.93 1.79 3.00 0.31 0.46 0.54 0.57 0.62 0.45 0.22 0.03 
ITD00361 SLD361 1.53 3.42 3.76 0.12 0.92 0.38 0.50 0.13 0.34 0.36 0.14 
ITD00362 SLD362 0.88 1.99 1.79 0.12 0.50 0.17 0.42 0.25 0.00 0.20 0.01 
IT000363 SLD363 1.25 1.91 3.07 0.17 0.49 0.58 0.57 0.93 -0.09 0.23 0.03 
ITD00364 SLD364 1.81 3.01 2.26 0.17 0.32 0.56 0.92 0.72 -0.38 0.28 0.09 
ITD00365 SLD365 3.15 6.65 5.74 0.52 1.30 1.10 2.03 0.22 -0.59 0.64 0.41 
ITD00366 SLD366 4.65 3.52 4.55 0.15 0.31 I.IS 0.45 1.83 0.43 0.48 0.20 
ITD00367 SLD367 1.06 3.61 4.51 0.21 0.58 0.47 0.56 0.72 -0.61 0.37 0.17 
ITDOOCl9 SLDCl9 6.70 14.84 47.67 2.33 0.44 1.07 1.18 0.59 1.19 2.01 1.79 
IT000368 SLD368 0.94 2.89 0.85 0.09 0.71 0.50 1.25 0.05 0.04 0.74 0.83 
ITDI0368 SLD368 0.90 2.70 1.36 0.01 2.01 0.57 1.17 0.06 0.27 0.34 0.11 
ITD20368 SL0368 0.93 1.16 0.75 -0.10 0.67 0.47 0.59 0.10 -0.17 0.14 0.00 
IT000369 SLD369 0.70 2.14 0.89 0.08 0.55 0.48 1.32 0.06 0.23 0.56 0.04 
ITD00370 SLD370 0.64 2.23 0.96 O.ot 0.65 0.41 1.01 0.04 -0.10 0.60 0.06 
ITD00371 SLD371 0.52 1.75 0.32 0.16 0.38 0.17 0.81 -0.02 0.07 0.43 0.00 
ITD00373 SLD373 0.72 2.54 1.38 0.13 0.80 0.79 1.24 0.12 0.26 0.70 0.12 
ITD00376 SL0376 1.01 2.57 1.54 0.12 1.34 0.72 I.SO 0.12 0.12 0.81 0.18 

ITD00378 SL0378 0.67 2.06 0.77 0.02 1.36 0.56 1.25 0.01 0.24 0.70 0.08 
ITD00379 SL0379 0.74 2.22 2.02 0.15 1.23 0.71 1.36 0.03 -0.09 0.73 0.09 
ITD00381 SL0381 1.09 3.10 2.01 0.06 0.86 0.76 1.57 0.13 0.01 0.83 0.24 
ITD00382 SL0382 0.87 2.35 1.60 0.21 1.09 0.74 1.72 0.15 0.53 0.72 0.08 
ITD00383 SL0383 0.81 1.63 0.48 0.10 0.97 0.86 0.94 0.12 0.19 0.53 0.00 
IT000384 SL0384 0.84 2.11 1.02 0.05 1.72 0.69 1.75 0.06 -0.08 0.79 0.16 
IT000385 SL0385 0.71 2.09 0.82 O.Q7 1.28 0.85 1.16 -0.02 0.12 0.69 0.07 
ITD00388 SLD388 0.80 1.90 0.81 0.14 I.IS 0.88 1.74 0.06 -0.19 0.63 0.01 
IT000389 SLD389 1.21 2.81 2.92 0.18 1.10 0.78 1.06 0.13 -0.12 0.84 0.20 
IT000390 SLD390 1.52 3.13 2.63 0.10 0.92 0.63 1.52 0.03 0.02 0.86 0.26 
ITD00391 SLD391 0.72 3.29 0.97 0.01 0.88 0.66 1.09 O.ot -0.25 0.85 0.27 
IT000392 SLD392 1.89 3.82 2.73 0.19 1.12 0.87 1.61 0.18 0.27 1.04 0.41 • ITD00393 SLD393 I.SI 3.07 2.68 0.13 1.29 0.83 1.70 0.02 0.34 0.93 0.29 
ITD00394 SLD394 1.34 4.42 11.08 0.50 1.09 0.50 1.66 0.12 -0.19 1.32 0.69 
ITD00395 SLD39S 1.23 5.26 8.86 0.56 0.70 0.44 0.73 0.05 0.45 1.37 0.81 
IT000396 SLD396 1.27 2.35 2.13 0.12 1.03 0.80 0.81 0.08 0.12 0.72 0.10 
ITD00398 SLD398 3.57 4.40 3.95 0.34 1.52 1.27 2.07 0.13 1.18 1.26 0.63 
ITD00401 SLD401 0.76 3.23 2.03 0.10 0.40 0.29 0.77 -0.04 O.Q2 0.77 0.27 
IT000405 SLD405 3.00 3.70 3.61 0.27 1.13 1.02 1.07 0.12 0.03 0.39 0.17 
IT000406 SLD406 2.25 3.66 3.17 0.21 I.IS 0.98 1.75 -0.02 -0.57 0.38 0.15 
ITD00426 SLD426 1.03 2.27 0.62 0.21 1.22 0.95 1.17 0.03 -0.16 0.71 0.09 
ITD00427 SLD427 2.29 4.84 7.19 0.51 1.20 0.79 1.47 0.04 0.39 1.35 0.72 
ITD00428 SLD428 2.45 4.26 5.22 0.29 0.47 0.58 0.85 0.05 0.08 1.07 0.54 
ITD00429 SLD429 1.23 3.47 5. 18 0.26 1.01 0.57 0.63 0.10 0.07 1.00 0.38 
ITD00430 SLD430 1.03 3.01 1.57 0.16 1.40 0.74 1.42 0.09 0.09 0.33 0.09 
IT000431 SLD431 3.28 7.61 4.29 0.33 1.99 0.90 1.86 0.21 0.48 0.73 0.49 
IT000432 SLD432 1.12 2.11 2.00 0.14 0.79 0.54 1.02 -0.01 -0.16 0.23 0.02 
ITD00433 SLD433 2.00 4.24 5.88 0.55 2.20 1.04 1.29 0.14 0.16 0.55 0.32 
IT000434 SLD434 2.34 4.26 10.46 0.M I.I I 0.94 1.57 0.04 0.01 0.57 0.34 
ITD00435 SL04l5 1.98 7.70 14.75 0.69 1.19 0.77 1.25 0.06 0.45 0.89 0.66 
SLD0'.>026 SL005026 2.72 3.02 2.83 0.27 0.99 1.15 1.76 0.14 -0.31 0.89 0.28 
SLD05050 SLD05026 1.10 2.08 1.38 0.08 0.55 0.51 1.07 0.10 0.21 0.20 0.01 
SLD06608 SLD06608 1.75 3.55 2.82 0.17 0.30 0.52 0.69 0.03 -0.02 0.87 0.35 
SLD06609 SL006608 0.87 1.45 2.36 0.12 0.88 0.56 1.00 0.14 -0.02 0.20 0.02 
SL006610 SLD06610 2.22 3.33 1.55 0.25 0.61 0.47 0.48 0.15 -0.07 0.82 0.28 
SLD06611 SLD06610 3.04 3.07 3.45 -0.02 1.43 1.39 I.SO 0.17 0.84 0.37 0.15 
SLD06622 SLD06622 0.79 1.28 2.07 0.05 0.35 0.24 0.21 0.09 1.03 0.37 0.01 
SL006623 SLD06622 0.05 0.12 0.11 0.08 0.17 0.05 0.23 0.01 -0.02 0.02 0.00 
SLD06634 SLD06634 1.94 2.81 3.14 -0.03 0.45 0.48 0.76 0.21 1.02 0.72 0.21 
SLD06635 SLD06634 1.84 2.40 3.98 0.03 1.47 1.14 1.45 0.25 0.40 0.34 0.11 
SLD06648 SL006648 0.80 2.03 0.61 -0.03 0.86 0.45 1.03 0.06 -0.15 0.59 0.02 
SLD06649 SLD06648 4.29 4.65 5.16 0.36 1.15 1.35 1.71 0.28 0.60 0.50 0.28 
SLD06681 SLD06681 1.77 3.00 1.52 0.02 0.40 0.76 0.61 O.Q7 0.08 0.78 0.21 
SLD06682 SLD06681 2.74 3.29 2.70 0.29 0.64 0.88 I.SI 0.05 0.45 0.33 0.12 
SLD06683 SLD06683 0.50 0.76 0.60 0.06 0.34 0.06 0.13 0.04 -0.05 0.23 0.00 
SLD06684 SLD06683 1.36 1.78 2.68 -0.02 0.76 I.OS 1.00 -0.05 0.73 0.24 0.03 
SLD06685 SL006685 0.48 0.95 0.49 0.06 0.39 0.11 0.26 O.Q3 -0.13 0.28 0.00 
SLD06686 SL006685 4.76 2.43 6.39 0.18 1.30 2.13 1.53 0.61 0.62 0.59 0.31 
HTZ00329 HTZ00329 3.53 6.87 2.84 -- 1.40 0.78 1.73 0.24 0.31 1.71 1.08 • Note: Results arc expressed in pCi/g, SOR \'Blues arc unitlcss, S,.:background, N•nct, G•gross. 
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Evaluation of 100 m2 Remediation Goal 

Vicinity Property Survey Unit Sample Number 

HTZ76673 
City of Venice SU-3 HTZ76674 

HTZ76675 
HTZ76664 
HTZ76666 
HTZ76661 

City of Venice City Property 
HTZ76662 
HTZ76663 
HTZ76665 
HTZ76667 
HTZ76668 
SLD86279 
SLD86250 

City of Venice SU-6 
SLD86278 
SLD86290 
HTZ85304 
SLD86291 
SLD86299 
SLD86292 

City of Venice SU-6 SLD86248 
SLD86281 
HTZ85302 
SLD86260 

City of Venice SU-6 SLD86262 
HTZ85301 
SLD86261 
SLD86286 

City of Venice SU-6 SLD86287 
SLD86288 
HTZ85313 
SLD86234 
SLD86282 

City of Venice SU-6 SLD86283 
SLD86284 
SLD86285 
HTZ85295 

City of Venice SU-6 
HTZ85300 
SLD86254 
SLD86256 
HTZ76666 
HTZ76665 

City of Venice City Property 
HTZ76717 
HTZ76718 
HTZ76667 
HTZ76668 

Area Weighted Average with SORN value >I= 1.55 

Bold font indicates SORN value >I 

Attachment C-5 

SORN Effective Surface Area (m2
) 

2.53 1.0 
0.01 28.0 

0 71.0 
1.97 1.0 
1.27 1.0 
0.38 1.0 
0.84 46.0 
0.19 12.0 
0.73 1.0 
0.00 12.0 
0.95 26.0 
0.96 25.0 
1.61 12.5 
1.44 12.5 
0.01 15.0 
1.98 10.0 
0.00 25.0 
0.00 25.0 
0.17 25.0 
1.58 20.0 
0.61 25.0 
1.69 5.0 
0.80 49.0 
0.10 49.0 
4.80 2.0 
1.35 24.0 
0.01 25.0 
0.22 24.0 
0.17 25.0 
0.28 2.0 
1.30 25.0 
0.87 25.0 
0.17 25.0 
0.87 12.5 
0.01 12.5 
1.28 5.0 
0.51 2.0 
0.25 46.5 
0.13 46.5 
1.27 1.0 
0.73 1.0 
0.79 1.0 
0.49 59.0 
0.00 12.0 
0.95 26.0 

C-5-1 

Area Weighted Average 
SOR 

0.03 

0.70 

0.82 

0.58 

0.54 

0.43 

0.70 

0,25 

0.56 

REV.O 
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Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 
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CITY OF VENICE WRS TESTS 

REV.0 



Survey Unit 6 WRS Test 

• SORaross Adiusted Data ADJ 
Sam~le Uhl Area 1!il Ranks Ranks Reference Area Ranks (Wr} 
SLD00001 0.67 R 1.67 23 23 23 
SLD00002 0.71 R 1.71 27 27 27 
SLD00022 0.84 R 1.84 35 35 35 
SLD00023 0.83 R 1.83 33 33 33 
SLD00041 0.75 R 1.75 31 31 31 
SLD00042 0.85 R 1.85 36 36 36 
SLD00043 0.90 R 1.90 40 40 40 
SLD00044 0.98 R 1.98 44 44 44 
SLD00061 0.94 R 1.94 42 42 42 
SLD00062 0.85 R 1.85 37 37 37 
SLD00063 0.64 R 1.64 21 21 21 
SLD00081 0.77 R 1.77 32 32 32 
SLD00082 0.86 R 1.86 38 38 38 
SLD00083 0.65 R 1.65 22 22 22 
SLD00101 1.09 R 2.09 46 46 46 
SLD00102 1.04 R 2.04 45 45 45 
SLD00103 0.83 R 1.83 34 34 34 
SLD00121 0.97 R 1.97 43 43 43 
SLD00122 0.75 R 1.75 29 29 29 
SLD00123 0.93 R 1.93 41 41 41 
SLD00141 1.48 R 2.48 50 50 50 
SLD00142 1.35 R 2.35 49 49 49 
SLD00143 0.69 R 1.69 24 24 24 
SLD00144 0.69 R 1.69 25 25 25 
SLD00161 0.54 R 1.54 17 17 17 
SLD00162 0.64 R 1.64 20 20 20 

• SLD00181 0.62 R 1.62 19 19 19 
SLD00201 0.72 R 1.72 28 28 28 

LD00202 0.75 R 1.75 30 30 30 
SLD00241 0. I 1. 3 16 6 16 
SLD00242 0.70 R 1.70 26 26 26 
SLD00243 0.59 R 1.59 18 18 18 
SLD86222 0.34 s 0.34 4 4 0 
SLD86226 0.75 s 0.75 11 11 0 
SLD86228 0.46 s 0.46 5 5 0 
SLD86230 0.29 s .9 1 
SLD86234 1.88 s 1.88 39 39 0 
SLD86236 0.61 s 0.61 8 8 0 
SLD86238 0.51 s 0.51 7 7 0 
SLD86240 0.32 s 0.32 2 2 0 
SLD86244 1.01 s 1.01 13 13 0 
SLD86246 0.33 s 0.33 3 3 0 
SLD86248 2.17 s 2.17 47 47 0 
SLD86250 2.25 s 2.25 48 48 0 
SLD86254 0.49 s 0.49 6 6 0 
SLD86256 0.81 s 0.81 12 12 0 
SLD86260 1.40 s 1.40 15 1 0 
SLD86262 0.65 s 0.65 9 9 0 
SLD86264 0.69 s 0.69 10 10 0 
SLD86266 1.30 s 1.30 14 14 0 

Number of Systematic Measurements (n) 18 Crit Val R 

D 

• Attachment C-6 C-6-1 REV.O 
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C-7-5 



-
U:\GPS\SLDS\DT-l JIProjects\DT-11 Class I QA Gamma Walkover SUIA.mxd 

I 0-I 1.BK 

9 4-I0K 

10-1 I.BK 

9.5-I0K 

I 0-I1.JK 

I 0K 

I2K 

10 5-I IK 

• 

l l-I2K 

ll-I2K 

RAILROAD 
SUPPORT 
COLUMN 

0 
I0-IIK 

McKINLEY BRIDGE OVERHEAD 

I0-IIK 

Figure C-7-6. City of Venice Survey Unit lA QA Gamma Walkover 

LEGEND 

C=:J CLASS 1 SURVEY UNIT 1A 

MO-East State Plane 
(NAO 83, Feet) 

• 

0 2.5 5 Feet 

City ofVenjce 
St. Louis Downtown Site 

St. Louis, Missouri 

l)llAWNIW 

SAJC 



• 
U: \GPS'SLDS\DT-I I\Pro ects\DT-11 Class I 

. 
I 

I . . 

. . 
I 

• 
I . 
I 

. 
I . 

. . 
I 

. 
I . . 
I 

CITY PROPERTY 
VICINITY PROPERTY 

(DT-2) 

. . 
I . 
I . . 
I 

Figure C-7-7. City of Venice Survey Unit I B QA Gamma Walkover 

. . 
I 

LEGEND 

c:::::J CLASS 1 SURVEY UNIT 18 

-- ROADS 

-+-- RAILROAD 

- • • - PROPERTY LINE 

w+• 
s 

MO-East State Plane 
(NAD 83, Feet) 

• 

0 12.5 25 Feet 

City of Venice 
St. Louis Downtown Site 

St. Louis, Missouri 
l>RAW!'JU\': DATT.: 

SAIC 03-25-2005 



n 
I 

-;.J 
00 

• • 
U:\GPS\SLDS\DT-11\Pro ·ecls\DT-/1 Class I OA Gamma Walkover SU ICDE 

13K 

SU-1D 
7-9K 11-12K 

(O.IJK 

9-IIK 

10- I IK 

7-9K 

,~ . ., . 
\. 

• 

---
••• --- --- ---

,,. -
,,. --

LEGEND: 

c:::::::J CLASS 1 SURVEY UNITS 

SU-1 C Soil CPM 

0 - 10000 

10001 • 12000 

12001 - 14000 

14001 - 20000 

20001 • 1000000 

SU-1E Soil CPM 

0 -13000 

13001 -15000 

15001 • 17000 

17001 - 21000 

21001 • 100000 

-- ROADS 

-+- RAILROAD 

- - - PARCEUEASEMENT LINE 

- • - - PROPERTY LINE 

w+• 
s 

MO-East State Plane 
(NAD 83, Feet) 

• 

0 15 30 Feet 

--- --- ---
--- 1----------------t 

--- ---
City of Venice 

St. Lou is Downtown Site 
St. Louis, M issouri 

kt.\' 11/\1'E; 

SAIC 03-25-2005 

Figure C-7-8. City of Venice Survey Unit IC, ID and IE QA Gamma Walkover 



0 -I 
--.J 

• '"'"'"'~ U:\CAC>\SLDS\D wgs\Pos1Remed· iotActionReports\C ityOfV . 
___...,, ~ .-. ~ ~ en,ce\COVPRARSo 

-- -•~- - -- mo -~~,,~n 

\ 

-
I 

/ TOP _.QE._ L~ l,EE 

I / \ 'I\ 

I ( 'I \ I 
I I ' \ 
I / 11 \ I 
I I 1 \ \ 

I / I \ \ I 

I I \ \ \ 
I I \ \ 

I I I \ \ 1 

I / / 
1 

\ I 
I // I , J I 

I 

/ / 1\ \ 

/ / ' \ \I I 
I / / I I \ I 

)\ 1--1 

• 
\ 

\ 

i 

\ 

--1 
' 

I / / I I I 

_J 
l1 \ \ 

I / / --\-- -1- ~ 
"IW'---I' J - L t - - - - - ~ - \- \ 

I I / / I I 
I - -------1 - _11\----

--1-, 
' ' 
I 

"Y1 

1· 
("') 
I -~ 

("') 
~-
0 ...., 
~ e. 
(") 
Cl) 

---

("') I ... ~ ii," . 
en g, 
<I} C 

N ~ 

~ 
r:/:Jt'"' 
r-+o 
t'"' e.D 
0 en~ r:r., 

c::: 
b 
°' r:r., 

! 
G° 
t""' 
0 
(") 

"' ::::t. 
0 

~ 

E- O o 
~"' 0 ...., 

~ ~!~ 
~ ~ ~o e. 

0 ....... 0 0 
',' ~ s::: Cl) 

~ ~ ::J . C'-l 
~ ::=.· 

Cl) 

~ v1 
~ 

~ 

• I 
I I 

t I 
j I 
• I 

i I 
I I 

I I 

: I 
1 , 

I 

I 
I \ 

: \ 
I(\'.._ 

I I \ 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 

0 

u, 
0 

I 

I 

,rv§ -(If). I 

8_1 1 I / 

N 
0 
0 

\ 

-
~ 

I 

\ 

\ 

\ ---
\ 

\ 

.. ,-;:---71 --7 1 ~ 
IL-----l- J I I I I - I 11 I I 
I (! I l1 I 

~ 
11 I \ 

I 
1
1 I 

I 
I 

\ 

I □ I I 11 I 

1 

I I l1 I 

r-----l I 11 I \ 
I I I 11 I 
I I I 11 1 I 
I I --~ I 
: I I I I I I L----+--- I 

I I I 
---- I ---r-

r "' 5 

[] 
I . I en 

► ♦ 
I C 
I 
I ~ 

I 

~ 
() () () () C 

~ ~ ~ i; z 
=< 1/) 

m 1/) 1/) 1/) 1/) 
0 0 

;o "' "' "' -z m 1/) 1/) 1/) 
G) 0 C C C 

;o ;;g ;o ;;g 5 z < 
~ ~ ~ () G) 

!'; r C C C 
6 0 z z z 
z () =< =< =< !'; 

a, m m 6 0 0 z C C 
z z 
0 

~ 
-< 

0 

~ 
-< 

~ 

~ N 
(.J1 

i:: m 
)> C 
r ;= 
C 0 z z () 

" 
G) 

;o 
0 0 

!:l 
;o 

~ z ;o 
,> C 

() 

m ... 
C C ;o ;= "' 0 z 

G) 

z 
C 
i:: 
m 
"' ;o 

I 
X 

I 
() 
:r 
~ 
z 
C 
z 
" .,, 
"' z 
() 

"' 

1 

I 

I 
~ 
Iii 
0 
)> 
0 ... 
~ 
() 

" 1/) 

I 
I 
I 
~ 
;o 
() 

"' r 

0 
;o 

~ ,.,, 
i:: 

"' ~ 
m 
0 
C 
z 
0 
)> 
;o 
-< 

. I 
I : 

- -+--J 
r/ / , : 

IL-;'--f 

I 
I 

I 
-u 
;o 
0 
"U 

"' 
~ 
C 
z 
"' 

I 

r 
fT1 
C) 
fT1 z 
0 

' ' 



Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

• 

ATTACHMENT C-2 

• CITY OF VENICE QUALITY CONTROL SUMMARY REPORT 

• REV.0 



• 

• 

• 

Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

City of Venice (DT-11) 
QUALITY CONTROL SUMMARY REPORT 

C-2.1 INTRODUCTION 

C-2.1.1 Project Description 

Class 1 and 2 final status survey sampling was conducted for DT-11 at the SLDS. Sampling was 
conducted in accordance with MARSSIM protocols and the FSSP (USACE, 2002). 

C-2.1.2 Project Objectives 

The intent of the final status survey was to evaluate whether each survey unit satisfies 
concentration-based and dose-based criteria as defined in the SLDS ROD. 

C-2.1.3 Project Implementation 

The scope of work for this sampling was submitted to the USACE in December 1999 and 
authorized in July 2000. The sampling was conducted from September 2000 until February 
2005. Radiological analyses were conducted by the onsite FUSRAP laboratory at the HISS with 
QA split samples being analyzed by Severn-Trent Laboratories. 

C-2.1.4 Purpose of this Report 

The primary intent of this assessment is to illustrate that data generated for this sampling can 
withstand scientific scrutiny, are appropriate for their intended purpose, are technically defensible, 
and are of known and acceptable sensitivity, precision, and accuracy . 

C-2-1 REV.0 
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C-2.2 QUALITY ASSURANCE PROGRAM 

A QAPP was developed for this project and is part of the Sampling and Analysis Guide (SAG) 
(USACE, 2000) for the St. Louis Sites. The QAPP established requirements for both field and 
laboratory QC procedures. In general, analytical laboratory QC duplicates, matrix spikes, 
laboratory control samples, method blanks were required for every 20 field samples or less of each 
matrix and analyte. 

A primary goal of the QA program was to ensure that the quality of results for environmental 
measurements was appropriate for their intended use. To this end, a QAPP and standardized field 
procedures were compiled to guide the investigation. Through the process of readiness review, 
training, equipment calibration, QC implementation, and detailed documentation, the project has 
successfully accomplished the goals set by the QA Program. 

EPA "definitive" data has been reported including the following basic information: 

a. laboratory case narratives 
b. sample results 
c. laboratory method blank results 
d. laboratory control standard results 
e. laboratory sample matrix spike recoveries 
f. laboratory duplicate results 
g. surrogate recoveries (VOCs, SVOCs, Pesticide/PCBs) 
h. sample extraction dates 
i. sample analysis dates 

• 

This information from the laboratory, along with field information, provides the basis for 
subsequent data evaluation relative to sensitivity, precision, accuracy, representativeness and • 
completeness. These parameters have been presented in Section C2.4. 

• 
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C-2.3 DATA VALIDATION 

This project implemented the use of data validation checklists to facilitate laboratory data 
validation. These checklists were completed by the project designated validation staff and were 
reviewed by the project laboratory coordinator. Data validation checklists for each laboratory 
sample delivery group (SDG) have been retained with laboratory data deliverables by SAIC. 

C-2.3.1 Laboratory Data Validation 

Analytical data generated for this project have been subjected to a process of data verification, 
validation, and review. Several criteria have been established against which the data are compared 
and from which a judgment is rendered regarding the acceptance and qualification of the data. 
Because it is beyond the scope of this report to cite those criteria, the reader is directed to the 
following documents for specific detail: 

• USACE Kansas City and St. Louis District Radionuclide Data Quality Evaluation 
Guidance for Alpha and Gamma Spectroscopy, December 17, 2002. 

• SAIC Technical Support Contractor QA Technical Procedure (TP-DM-300-7) Data 
Verification and Validation. 

Upon receipt of field and analytical data, verification staff performed a systematic examination of 
the reports, following standardized data package checklists, to assess the content, presentation, and 
administrative validity of the data. In conjunction with data package verification, laboratory 
electronic data diskettes were available. These diskette deliverables were subjected to review and 
verification against the hardcopy deliverable. Both a structural and technical assessment of the 
laboratory-delivered electronic reports were performed. The structural evaluation verified that 
required data had been reported and contract specified requirements were met (i.e., analytical 
holding times, contractual turnaround times, etc.). 

During the validation phase of the review and evaluation process, data were subjected to a 
systematic technical review by examining the field results, analytical QC results and laboratory 
documentation following appropriate guidelines for laboratory data validation. These data 
validation guidelines define the technical review criteria, methods for evaluation of the criteria, and 
actions to be taken resulting from the review of these criteria. The primary objective of this phase 
was to assess and summarize the quality and reliability of the data for the intended use and to 
document factors that may affect the usability of the data. Data verification/validation included but 
was not necessarily limited to the following parameters: 

C-2-3 REV.0 
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Method Requirements 

Requirements for methods: 
Holding time information and methods requested 
Discussion of laboratory analysis, including any laboratory problems 

Radiochemical Analysis 
Sample results 
Initial calibration 
Efficiency check 
Background determinations 
Spike recovery results 
Internal standard results (tracers or carriers) 
Duplicate results 
Self-absorption factor (a,13) 
Cross-talk factor ( a,13) 
Laboratory control samples (LCS) 
Run log 

As an end result of this phase of the review, the data were qualified based on the technical 
assessment of the validation criteria. Qualifiers were applied to each analytical result to indicate 
the usability of the data for its intended purpose. 

C-2.3.2 Definition of Data Qualifiers (Flags) 

During the data validation process, all lahorntory cl::tt::i Wf:':ff;': assigned appropriate data validation 
flags and reason codes. Validation flags are defined as follows: 

"-" 

"U" 

"]" 

"UJ" 

Positive Result. 

When the material was analyzed for, but not detected above the level of the associated 
value. 

When the associated value is an estimated quantity. Indicating there is cause to question 
accuracy or precision of the reported value. 

When the analyte was analyzed for, but not detected, above the associated value, however, 
the reported value is an estimate and demonstrates an decreased knowledge of its accuracy 
or precision. 

"R" When the analyte value reported is unusable. The integrity of the analyte's identification, 
accuracy, precision, or sensitivity have raised significant question as to the reality of the 
information presented. 

SAIC validation flagging codes and copies of validation checklists and qualified data forms are on
file with the analytical laboratory deliverable. 

C-2-4 REV.0 
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C-2.4 DATA EVALUATION 

C-2.4.1 Accuracy 

Accuracy provides a gauge or measure of the agreement between an observed result and the true 
value for an analysis. Analytical accuracy is evaluated by measuring the agreement between an 
analytical result and its known or true value. This is generally determined through use of LCSs, 
matrix spike (MS) analysis, and performance evaluation (PE) samples. Accuracy, as measured 
through the use of LCSs, determines the methods implementation of accuracy independent of 
sample matrix, as well as document laboratory analytical process control. Accuracy determined by 
the MS is a function of both matrix and analytical process. 

C-2.4.1.1 Radiological Parameters 

Individual sample chemical yields and LCS recoveries were within the ± 25% criteria for the 
verification samples, as stated in the SAG. Therefore, the data can be used for its intended purpose. 

C-2.4.1.2 Inter-Laboratory Accuracy 

As a measure of analytical accuracy, the relative percent difference (RPO) for split sample pairs for 
the two radiological analytical groups (i.e., alpha spectroscopy and gamma spectroscopy) were 
employed, using an independent contract laboratory. Sample homogeneity, analytical method 
performance, and the quantity of analyte being measured contribute to this measure of sample 
analytical accuracy. 

As the RPO approaches zero, complete agreement is achieved between the split sample pairs. 
When one or both sample values were between the quantitation level and less than five times the 
analyte reporting level, the normalized absolute difference (NAO) was evaluated. If both samples 
were not detected for a given analyte, precision was considered acceptable. 

The analytical accuracy (i.e., split precision) between the FUSRAP laboratory and the contract 
laboratory met the Final Status Survey goal of ensuring that 90 percent of the City of Venice 
verification samples were within either the ±30% criteria for RPO data quality indicator (OQI) or 
less than 1.96 for the NAO OQI (Tables C-2-1 and C-2-2). Samples that are outside of the control 
limits are shaded and boldfaced. These samples and their associated field splits are considered 
usable since the analytical results for each analyte are below the remedial goal. Analytical results 
can be found in tables C-2-5 and C-2-6. 

RPO= (S-O) / [ (S + 0) / 2] * 100% 

Where: S = Parent Sample Result 

0 = Field Split Result 

NAO = (S - 0) I [ (Us)2 + (Uo)2J"12 

Where: S = Parent Sample Result 

0 = Field Split Result 

Us= Parent Sample Uncertainty 

U0 = Field Split Uncertainty 
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Table C-2-1. Split Precision Among Alpha Spectroscopy Analyses 

• 

Thorium-230 
SampleName RPO NAO RPO 

SLO05973ISLO05973-2 NIA 0.51 NC 
SLO06002ISLO06002-2 NIA 0.11 NC 
SLO06020ISLO06020-2 NIA 1.00 NC 
SLO69742ISLO69742-2 NIA 0.60 NC 
SLO697 45ISLO697 45-2 NIA 0.69 NC 
SLO697 48ISLO69748-2 NIA 0.62 NC 
SLO69750ISLO69750-2 NIA 1.12 NC 
SLO69775ISLO69775-2 NIA 0.47 NC 
SLO70152ISLO70152-2 NIA 0.28 NC 
SLO70160ISLO70160-2 47.5% NIA NC 
SLO70404ISLO70404-2 35.1% NIA NC 
SLO70697 ISLO70697-2 NIA 0.65 NC 
SLO70782ISLO70782-2 NIA 0.17 NC 
SLO80195ISLO80195-2 NIA 0.28 NC 
SLO80331ISLO80331-2 NIA 0.19 NC 
SLO80482ISLO80482-2 NIA 0.48 NC 
SLO86235ISLO86235-2 39.5% NIA 49.2% 
SLO86248ISLO86248-2 16.4% NIA 6.1% 
SLO86261ISLO86261-2 NIA 0.36 11.6% 
SLO86299ISLO86299-2 NIA 0.81 NC 

NC- Value not calculated due to one or both of the results were non-detected. 
NI A - Not applicable. 
Shaded and Boldface - Values exceed the control limits. 

·-6 

NAO 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NIA 
NIA 
NIA 
NC 

Thorium-232 
RPO NAO 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
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Table C-2-2. Split Precision Among Gamma Spectroscopy Analyses 

Actinium-227 Actinium-241 Cesium-137 
SamoleName RPD NAD RPD NAD RPD 

SLD05973ISLD05973-2 NC NC * * 
SLD06002/SLD06002-2 NC NC * * 
SLD06020ISLD06020-2 NC NC * * 
SLD69742ISLD69742-2 NC NC NC NC 
SLD69745ISLD69745-2 NC NC NC NC 
SLD697 48ISLD697 48-2 NC NC NC NC 
SLD697 5 0ISLD6 97 5 0-2 NC NC NC NC 
SLD69775ISLD69775-2 NC NC NC NC 
SLD70152/SLD70152-2 NC NC NC NC 
SLD70l60ISLD70160-2 NC NC NC NC 
SLD70404ISLD70404-2 NC NC NC NC 
SLD70697ISLD70697-2 NC NC NC NC 
SLD70782ISLD70782-2 NC NC NC NC 
SLD80 l 95ISLD80195-2 NC NC NC NC 
SLD8033 llSLD8033 l-2 NC NC NC NC 
SLD80482ISLD80482-2 NC NC NC NC 
SLD86235ISLD86235-2 NC NC NC NC 
SLD86248ISLD86248-2 NC NC NC NC 
SLD86 26 l/SLD8626 l -2 NC NC NC NC 
SLD86299ISLD86299-2 NC NC NC NC 

NC- Value not calculated due to one or both of the results were non-detected. 
NIA- Not applicable. 
Shaded and Boldface- Values exceed the control limits. 
• - Analysis not conducted. 

NC 
NC 
NC 
NIA 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NIA 
NIA 
NC 

NAD 
NC 
NC 
NC 
0.26 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
0.37 
0.36 
NC 

-

Potassium-40 Protactin ium-231 Radium-226 Radium-228 
RPD NAD RPD NAD RPD NAD RPD NAD 

36.0% NIA NC NC NC NC NC NC 
0.9% NIA NC NC NC NC NC NC 

82.8% NIA NC NC NC NC NC NC 
2.4% NIA NC NC NC NC NC NC 
13.5% NIA NC NC NC NC NC NC 
16.9% NIA NC NC NC NC NC NC 
NIA 1.29 NC NC NC NC NC NC 

43.9% NIA NC NC NC NC NC NC 
3.1% NIA NC NC NC NC NC NC 
25.2% NIA NC NC NC NC NC NC 
61.1% NIA NC NC NC NC NC NC 
41.7% NIA NC NC NC NC NC NC 
12.7% NIA NC NC NC NC NC NC 
9.5% NIA NC NC NC NC NC NC 
13.1% NIA NC NC NC NC NC NC 
37.7% NIA NC NC NC NC NC NC 
16.3% NIA NC NC NC NC NC NC 
2.7% NIA NC NC 9.4% NIA NC NC 
6.2% NIA NC NC 0.3% NIA NC NC 

54.2% NIA NC NC NC NC NC NC 

C-2-7 

• 
,,_ 

Uranium-235 Uranium-238 
RPD NAD RPD NAD 
NC NC NC NC 
NC NC NC KC 
NIA 0.17 NC KC 
NC NC NC KC 
NC NC NC KC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
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C-2.4.2 Precision 

C-2.4.2.1 Laboratory Precision 

To evaluate precision within the on-site laboratory, lab duplicate samples were employed at a 
frequency of one duplicate per sample batch (no more than one duplicate per thirteen samples). As 
a measure of analytical precision, the RPO for laboratory duplicate sample pairs for the two 
radiological analytical groups (i.e., alpha spectroscopy and gamma spectroscopy) were employed 
at the time of verification and validation. 

RPO and/or NAO values for all analytes were within the ±30% window of acceptance for the 
verification samples. Data tables are not provided in this summary report, as the data is inspected 
and results are documented in the sample delivery group packages at the time of verification. 

C-2.4.2.2 Field Precision 

Field duplicate samples were collected to ascertain the contribution to variability (i.e., precision) 
due to the combination of environmental media, sampling consistency, and analytical precision. 
The field duplicates were collected from the same spatial and temporal conditions as the primary 
environmental sample. Soil samples were collected from the same sampling device, after 
homogenization for all analytes. 

For the 20 field duplicate samples taken for the verification activities, the NAO and RPO values 
indicated good precision for the data. Two of the samples exhibilt::<l pour precision for one 
analyte each with RPDs greater than their respective acceptance limits, as indicated by the 
shading in Tables C-2-3 and C-2-4. These samples and their representative field duplicates are 
considered usable since the analytical results for each analyte in these samples were below the 
remedial goal. Analytical results can be found in tables C-2-5 and C-2-6. 

C-2-8 REV.0 

• 

• 

• 



•!-Remedial Action Report for the Soils within the St. Louis Downtown Site City ofVe,llinois Property (DT-11) 

Table C-2-3. Field Duplicate Precision Among Alpha Spectroscopy Analyses 

Thorium-228 Thorium-230 
SampleName RPD NAD RPD 

SLD05973ISLD05973- l * * * 

SLD06002ISLD06002- l NIA 0.00 NC 
SLD06020ISLD06020- l NIA 0.94 NC 
SLD69742ISLD69742-l NIA 1.03 7.2% 
SLD69745ISLD69745-l NIA 0.17 NC 
SLD69748ISLD69748-l NIA 0.69 NC 
SLD69750ISLD69750- l * * * 

SLD69775ISLD69775-l * * * 

SLD70152ISLD70152-1 NIA 0.79 NC 
SLD70160ISLD70160-l 42.1% NIA NC 
S LD70404ISLD70404- l * * * 

SLD70697 ISLD70697- l NIA 0.08 NC 
SLD70782ISLD70782- l NIA 0.28 NC 
SLD80195ISLD80195-l NIA 0.12 NC 
SLD8033I/SLD80331-1 NIA 0.61 NC 
SLD80482ISLD80482- l NIA 0.43 NC 
SLD86235ISLD86235-l NIA 0.32 21.5% 
SLD86248ISLD86248- l 24.8% NIA 11.8% 
SLD86261ISLD8626 l- l NIA 0.26 22.5% 
SLD86299ISLD86299- l NIA 0.47 NC 

NC- Value not calculated due to one or both of the results were non-detected. 
NI A - Not applicable. 
Shaded and Boldface - Values exceed the control limits. 
• - Analysis not conducted. 

C-2-9 

NAD 
* 

NC 
NC 
NIA 
NC 
NC 

* 

* 

NC 
NC 

* 

NC 
NC 
NC 
NC 

NC 
NIA 
NIA 
NIA 
NC 

Thorium-232 
RPD NAD 

* * 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

* * 

* * 

NC NC 
NC NC 

* * 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 

NC NC 
NC NC 
NC NC 
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Table C-2-4. Field Duplicate Precision Among Gamma Spectroscopy Analyses 
.. ~. -- --~ 

Actinium-227 Actinium-241 Cesium-137 
SamoleName RPO NAO RPO NAO RPO 

SLO05973ISLO05973- l * * * * * 

SLO06002ISLO06002- l NC NC NC NC NC 
SLO06020ISLO06020- l NC NC NC NC NC 
SLO69742ISLO69742-l NC NC NC NC 6.3% 
SLO697 45ISLO697 45-1 NC NC NC NC NC 
SLO697 48ISLO697 48-1 NC NC NC NC NC 
SLO69750ISLO69750-l NC NC NC NC NIA 
SLO69775ISLO69775- l NC NC NC NC NC 
SLO70l52ISLO70152-1 NC NC NC NC NC 
SLO70l60ISLO70160-1 NC NC NC NC NC 
SLO70404ISLO70404- l NC NC NC NC NC 
SLO70697 ISLO70697- l NC NC NC NC NC 
SLO70782ISLO70782- l NC NC NC NC NC 
SLO80l95ISLO80195-1 NC NC NC NC NC 
SLO8033 llSLO80331-l NC NC NC NC NC 
SLO80482ISLO80482- l NC NC NC NC NC 
SLO86235ISLO86235-l NC NC NC NC NC 
SLO86248ISLO86248- l NC NC NC NC 8.6% 
SLO8626 l/SLO8626 l- l NC NC NC NC NIA 
SLO86299ISLO86299- l NC NC NC NC NIA 

NC- Value not calculated due to one or both of the results were non-detected. 
NIA- Not applicable. 
Shaded and Boldface- Values exceed the control limits. 
• - Analysis not conducted . 

• 

NAO 
* 

NC 
NC 
NIA 
NC 
NC 
0.21 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NIA 
0.01 
0.70 

Potassium-40 Protactinium-231 Radium-226 Radium-228 
RPO NAO RPO NAO RPO NAO RPO NAO 

* * * * * * * * 

0.6% NIA NC NC NC NC NC NC 
13.6% NIA NC NC NC NC NC NC 
4.2% NIA NC NC NC NC NC NC 
8.9% NIA NC NC NC NC NC NC 
3.7% NIA NC NC NC NC NC NC 
4.0% NIA NC NC NC NC NC NC 
3.6% NIA NC NC NC NC NC NC 
6.5% NIA NC NC NC NC NC NC 
3.6% NIA NC NC NC NC NC NC 

68.6% NIA NC NC NC NC NC NC 
1.1% NIA NC NC NC NC NC NC 
0.5% NIA NC NC NC NC NC NC 
7.6% NIA NC NC NC NC NC NC 
6.7% NIA NC NC NC NC NC NC 
7.6% NIA NC NC NC NC NC NC 
7.3% NIA NC NC NC NC NC NC 
13.0% NIA NC NC 23.0% NIA NC NC 
17.5% NIA NC NC 1.6% NIA NC NC 
15.4% NIA NC NC NC NC NC NC 

. . .. 

Uranium-235 Uranium-238 
RPO NAO RPO NAO 

* * * * 

NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
NC NC NC NC 
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C-2.4.3 Sensitivity 

Determination of minimum detectable values allows the investigation to assess the relative 
confidence, which can be placed in a value in comparison to the magnitude or level of analyte 
concentration observed. The closer a measured value comes to the minimum detectable 
concentration, the less confidence and more variation the measurement will have. Project 
sensitivity goals were expressed as quantitation level goals in the Final Status Survey Plan for 
Accessible Soils within Mallinckrodt and the Vicinity Properties, Excluding Plants 1, 2 and The 
City Property at the St. Louis Downtown Site (USACE, 2002). These levels were achieved or 
exceeded throughout the analytical process. 

C-2.4.4 Representativeness and Comparability 

Representativeness expresses the degree to which data accurately reflect the analyte or parameter 
of interest for an environmental site and is the qualitative term most concerned with the proper 
design of a sampling program. Factors that affect the representativeness of analytical data include 
proper preservation, holding times, use of standard sampling and analytical methods, and 
determination of matrix or analyte interferences. Sample preservation, analytical methodologies, 
and soil sampling methodologies were documented to be adequate and consistently applied. 

Comparability, like representativeness, is a qualitative term relative to a project data set as an 
individual. These investigations employed appropriate sampling methodologies, site surveillance, 
use of standard sampling devices, uniform training, documentation of sampling, standard analytical 
protocols/procedures, QC checks with standard control limits, and universally accepted data 
reporting units to ensure comparability to other data sets. Through the proper implementation and 
documentation of these standard practices, the project has established the confidence that the data 
will be comparable to other project and programmatic information. 

Table C-2-6 compares sample results from the Field Duplicate and Split Samples to the associated 
Parent Sample. Results from the Split Sample are corrected in this table by a factor of 1.5 for 
comparability to the Parent Sample and Field Duplicate. This correction factor represents the 
ingrowth necessary to conservatively report Ra-226, as reported by the St. Louis FUSRAP 
Radiological Laboratory. 

C-2.4.5 Completeness 

Usable data are defined as those data, which pass individual scrutiny during the verification and 
validation process and are accepted for unrestricted use. The data quality objective of achieving 
90% completeness, as defined in the (USACE, 2002) was satisfied with the project producing valid 
results for 100 % of the sample analyses performed and successfully collected. 

A total of three hundred and seventy four (374) systematic verification and 50 biased soil samples 
were collected with approximately 7,006 discrete analyses (i.e., analytes) being obtained, reviewed, 
and used in the assessment. The project produced acceptable results for 100.0 percent of the 
sample analyses performed . 
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C-2.5 DATA QUALITY ASSESSMENT SUMMARY 

The overall quality of the City of Venice (DT-11) PRAR information meets or exceeds the • 
established project objectives. Through proper implementation of the project data verification, 
validation, and assessment process, project information has been determined to be acceptable for 
use. 

Data, as presented, have been qualified as usable, but estimated when necessary. Data that have 
been estimated have concentrations/activities that are below the quantitation limit or are indicative 
of accuracy, precision, or sensitivity being less than desired but adequate for interpretation. 

Data produced for this characterization demonstrates that it can withstand scientific scrutiny, is 
appropriate for its intended purpose, is technically defensible, and is of known and acceptable 
sensitivity, precision, and accuracy. Data integrity has been documented through proper 
implementation of QA and QC measures. The environmental information presented has an 
established confidence, which allows utilization for the project objectives and provides data for 
future needs. 

Table C-2-5. Alpha Spec Results for Parent Samples and the Associated Field Duplicates 
and Field Splits 

~ample~aml11f a.11Horium;'.lQ8i Siiiorium;'2i39J li';liffl:ium$2!:l21 
SLD05973 0.55 1.36 0.47 
SLD05973-1 * * * 
SLD05973-2 0.79 1.36 0.56 
SLD06002 1.11 1.57 1.01 
SLD06002-1 1.11 1.89 1.26 
SLD06002-2 1.04 1.87 0.78 
SLD06020 0.83 2.41 0.57 
SLD06020-1 1.52 2.02 1.71 
SLD06020-2 1.46 2.77 1.73 
SLD69742 1.65 3.06 1 
SLD69742-1 0.76 3.29 0.65 
SLD69742-2 1.16 2.5 0.86 
SLD69745 1.28 2.34 1.03 
SLD69745-1 1.44 3.12 0.96 
SLD69745-2 0.8 2.41 0.79 
SLD69748 1.38 1.58 0.9 
SLD69748-1 0.86 2.29 0.81 
SLD69748-2 0.95 2.22 0.87 
SLD69750 1.52 2.94 1.11 
SLD69750-1 * * * 
SLD69750-2 0.65 2.39 0.48 
SLD69775 1.52 1.59 0.78 
SLD69775-1 * * * 
SLD69775-2 1.17 1.47 1.22 
SLD70152 1.42 2.21 1.36 
SLD70152-1 0.82 1.55 0.72 
SLD70152-2 1.22 1.58 1.01 
SLD70160 1.64 1.62 1.11 
SLD70160-1 1.07 2.27 1.16 

• -- Analysis not conducted. 
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Table C-2-5. Alpha Spec Results for Parent Samples and the Associated Field Duplicates 
• and Field Splits (Cont'd) 

lsampl~Name■ aThorium'!228. arliorium~30• aThoriud\'!23 2■ 
SLD70160-2 1.01 2.08 1.06 
SLD70404 2.38 2.01 1.33 
SLD70404-I * * * 
SLD70404-2 1.67 1.7 1.16 
SLD70697 0.95 1.24 0.7 
SLD70697-I 0.9 1.51 0.55 
SLD70697-2 0.6 1.48 0.55 
SLD70782 1.41 2.05 1.3 
SLD70782-I 1.19 1.61 1.04 
SLD70782-2 1.29 1.41 0.88 
SLD80195 1.206 4.031 1.272 
SLD80195-I 1.109 3.533 1.255 
SLD80195-2 1.4 3.1 1.07 
SLD80331 1.008 1.878 0.589 
SLD8033 I-I 0.6245 2.587 0.9736 
SLD80331-2 0.9 1.88 0.83 
SLD80482 0.8785 2.367 0.768 
SLD80482-I 1.206 2.547 0.2842 
SLD80482-2 0.61 2.08 0.48 
SLD86235 1.179 2.692 1.166 

SLD86235-I 1.426 3.34 I.I 11 

• SLD86235-2 0.79 4.45 0.8 
SLD86248 0.9757 9.408 0.8724 
SLD86248-I 1.252 10.59 0.7481 
SLD86248-2 1.15 10 0.91 
SLD86261 0.637 18.35 0.3918 
SLD86261-I 0.508 23.01 0.5318 
SLD86261-2 0.49 20.6 0.5 
SLD86299 0.451 1.896 0.5151 

SLD86299-I 0.6952 2.32 0.6047 
SLD86299-2 0.78 3.59 0.64 

* - Analysis not conducted . 

• 
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Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

Table C-2-6. Gamma Spec Results for Parent Samples and the Associated Field Duplicates and Field Splits 
.. 

SampleName Actinium-227 Americium-241 Cesium-137 Potassium-40 Protactinium-231 Radium-226 Radium-228 Uranium-235 Uranium-238 

SLD05973 0.100 -0.010 -0.010 8.200 0.320 0.680 0.270 0.080 0.380 

SLD05973-1 * * * * * * * * * 
SLD05973-2 0.080 * -0.050 11.800 0.030 0 1.860 0.370 0.156 1.600 

SLD06002 0.130 -0.030 0.050 15.330 0.480 0.870 0.860 0.130 6.520 

SLD06002-l -0.100 -0.040 -0.010 15.240 -0.360 0.990 0.920 -0.130 1.800 

SLD06002-2 0.500 * -0.014 15.200 0.500 0 2.730 1.560 0.080 -0.400 

SLD06020 0.080 -0.020 0.010 10.380 0.260 1.200 0.600 0.250 1.310 

SLD06020-1 0.340 0.090 0.040 11.890 0.050 1.300 1.360 0.080 1.420 

SLD06020-2 0.290 * 0.180 4.300 -0.300 •2.550 0.500 0.280 2.700 

SLD69742 0.100 0.040 0.310 8.090 -0.140 2.350 0.650 0.050 2.050 

SLD69742-1 0.080 -0.020 0.330 7.760 -0.360 2.310 0.620 0.140 1.620 

SLD69742-2 0.110 -0.094 0.280 7.900 0.600 0 1.710 0.660 -0.310 1.400 

SLD69745 0.400 0.000 0.060 8.590 -0.290 1.950 0.900 0.210 2.880 
SLD69745-1 0.160 -0.020 0.030 7.860 0.420 1.890 0.870 0.160 2.390 

SLD69745-2 0.420 0.059 0.011 7.500 -1.100 0 1.890 0.800 0.080 3.700 

SLD69748 0.020 -0.003 0.010 11.370 -0.260 2.410 0.740 0.140 1.360 

SLD69748-l 0.080 -0.050 -0.040 11.800 -0.770 2.810 0.640 0.570 1.950 

SLD69748-2 0.025 0.046 -0.009 9.600 -2.040 •2.085 0.805 0.467 0.636 

SLD69750 0.470 0.000 0.140 6.060 -0.650 2.200 0.700 0.680 3.020 

SLD69750-1 0.170 0.080 0.160 5.820 -0.650 1.680 0.470 -0.220 1.920 
SLD69750-2 0.150 -0.033 0.062 4.100 -0.240 0 1.785 0.240 -0.260 0.050 

SLD69775 0.180 0.050 -0.010 10.470 -0.050 1.770 0.840 0.190 0.200 
SLD69775-1 0.100 0.020 0.010 10.100 -0.080 1.420 0.840 0.100 0.720 
SLD69775-2 0.085 0.047 0.011 6.700 -0.124 •o.642 0.341 0.244 0.655 
SLD70152 0.620 -0.020 0.030 16.770 -0.310 1.560 0.930 0.030 1.810 
SLD70152-1 0.580 0.060 -0.010 17.900 -0.060 1.340 1.100 0.120 0.520 
SLD70152-2 0.360 -0.091 -0.014 17.300 0.200 0 1.800 0.920 0.090 0.200 
SLD70160 0.440 0.090 -0.010 16.240 2.720 2.580 0.910 0.500 2.530 
SLD70160-l 0.540 -0.020 0.000 16.840 0.380 2.880 0.920 0.270 2.950 
SLD70160-2 0.320 -0.001 -0.010 12.600 0.100 •2.580 0.580 0.180 1.900 
SLD70404 0.250 0.010 0.000 10.000 -0.010 2.050 0.550 0.010 2.640 

• -- Analysis not conducted. 
, - Value corrected by a factor of 1.5 for comparability . 

• 



• st-Remedial Action Report for the Soils within the St. Louis Downtown Site City ofVetPillinois Property (DT-11) • 
Table C-2-6. Gamma Spec Results for Parent Samples and the Associated Field Duplicates and Field Splits (Cont'd) 

-· -· 

SampleName Actinium-227 Americium-241 Cesium-137 Potassium-40 Protactinium-231 Radium-226 Radium-228 Uranium-235 Uranium-238 

SLD70404-1 0.100 0.040 -0.010 20.440 0.320 1.520 1.530 0.010 1.860 

SLD70404-2 0.347 -0.124 0.019 18.800 0.733 0 1.095 1.450 0.021 0.497 
SLD70697 0.150 -0.040 -0.040 13.280 0.190 2.160 0.760 -0.070 1.030 

SLD70697-1 0.220 -0.040 0.000 13.140 0.000 1.950 0.630 0. 150 1.220 
SLD70697-2 -0.110 -0.016 0.019 8.700 -1.250 0 1.290 0.350 -0.350 0.570 
SLD70782 0.330 -0.010 -0.040 17.490 -0.030 3.300 0.820 0.130 1.660 
SLD70782-1 0.070 -0.030 0.010 17.570 -0.700 2.330 1.050 -0.100 0.550 
SLD70782-2 0.031 -0.049 -0.090 15.400 1.320 0 1.464 0.966 -0.030 0.326 
SLD80195 -0.005 0.057 -0.040 12.100 0.602 4.331 1.414 0.220 3.672 
SLD80195-I 0.202 0.084 -0.008 11.210 0.443 4.197 1.279 0.112 2.932 
SLD80195-2 0.170 0.060 0.007 11.000 -2.000 03.810 0.880 -0.040 1.700 
SLD80331 0.003 0.052 0.001 12.890 0.002 0.980 0.534 0.167 1.324 
SLD80331-1 -0.073 0.008 0.007 12.050 0.098 1.063 0.539 0.048 1.233 
SLD80331-2 0.030 -0.005 0.022 14.700 -0.800 •1.500 0.520 0.080 0.960 
SLD80482 0.010 0.027 0.019 10.110 0.058 1.317 0.461 0.221 1.763 
SLD80482-1 0.054 0.015 0.012 9.367 0.281 1.235 0.483 0.195 2.009 
SLD80482-2 0.100 -0.004 -0.016 6.900 -0.130 0 1.125 0.330 -0.120 1.700 
SLD86235 0.164 0.021 0.034 13.890 0.185 1.913 0.754 0.182 3.699 

SLD86235-1 0.069 0.002 0.01 I 14.940 0.068 2.204 0.816 0.280 4.153 

SLD86235-2 0.400 -0.003 0.015 Jl.800 2.000 a2.355 0.710 0.260 3.260 

SLD86248 0.529 0.080 0.269 7.602 -0.764 6.215 0.832 0.143 5.814 

SLD86248-1 0.338 0.120 0.293 8.659 -0.321 7.833 J.085 -0.151 6.646 

SLD86248-2 0.580 0.020 0.220 7.400 1.800 a6.825 0.790 0.530 4.720 

SLD86261 0.512 0.102 0.306 7.767 -0.958 3.813 0.697 1.066 14.190 

SLD86261-1 -0.009 0.075 0.307 9.256 0.448 3.873 0.569 1.880 14.450 

SLD86261-2 0.830 -0.050 0.360 7.300 0.200 a3.825 0.020 1.330 JO.JOO 

SLD86299 -0.070 0.017 0.073 8.019 0.140 2.240 0.504 0.159 1.51 I 

SLD86299-1 -0.012 0.027 0.058 9.353 0.360 2.132 0.507 0.012 1.659 

SLD86299-2 -0.020 0.006 0.065 4.600 0.300 al.830 0.300 0.190 1.570 

, - Value corrected by a factor of 1.5 for comparability. 
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• 

ATTACHMENT C-3 

• CITY OF VENICE FINAL STATUS SURVEY SOIL SAMPLE DATA 
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• • • Post Remedial ,iction Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (OT-I I) 

Survey Unit: Sample Name Actinium-227 Protactinium-231 Radium-226 Rodium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-23S Uranium-238 
VQ Re5ulfs MDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Re5ults IIIDA VQ Rt5ults MDA VQ Results MDA VQ Results MDA VQ Results IIIDA 

Class I, SU~ HTR79l0I UJ 0.32 0.23 UJ -0.08 0.86 = 3.17 0.08 = 0.42 0.07 = 1.85 0.42 = 3.87 0.27 J 0.58 0.14 UJ 0.17 0.40 = 2.45 0.57 

HTR79I I I = 0.82 0.18 = 1.25 0.88 = 8.67 0.07 = 0.68 0.07 = 1.14 0.32 = 13.58 0.27 J 0.74 0.14 u 0.41 0.48 = 6.87 0.42 

HTR79112 = 0.65 0.16 UJ 0.08 0.84 = 6.16 0.06 = 0.84 0.07 = 1.04 0.30 = 9.74 0.14 = 1.21 0.14 UJ 0.19 0.44 = 5.86 0.37 

HTR79123 = 0.56 0.14 u 0.72 0.78 = 3.59 0.06 = 0.81 0.06 J I.OS 0.60 = 5.96 0.32 J 0.36 0.32 = 0.44 0.35 = 4.24 0.31 

HTR79124 u 0.27 0.16 u 0.42 0.63 = 2.45 0.05 = 0.77 0.06 J 0.44 0.32 = 1.64 0.24 = 0.85 0.13 J 0.33 0.29 = 4.07 0.30 

HTR79125 u 0.27 0.14 UJ 0.23 0.60 = 2.23 0.05 = 0.68 0.05 = I.OS 0.13 = 2.24 0.24 J 0.42 0.13 UJ 0.07 0.28 = 2.97 0.25 

HTZ76781 UJ 0.12 0.22 UJ 0.07 0.87 = 5.63 0.07 = 1.17 0.08 = 1.69 0.27 = 5.48 0.14 = 1.26 0.27 UJ 0.34 0.46 = 4.51 0.74 

HTZ76784 UJ 0.16 0.24 UJ 0.57 1.02 = 2.77 0.08 = 0.81 0.09 = 1.23 0.35 = 6.57 0.12 = 0.84 0.12 UJ 0.16 0.48 = 3.94 0.58 

HTZ76785 = 0.83 0.29 UJ I.OS 1.57 = 11.04 0.12 = 0.66 0.12 = I.SO 0.23 = 9.18 0.27 = 1.64 0.27 UJ 0.47 0.78 = 4.98 1.02 

HTZ76794 = 0.53 0.15 u 0.81 0.84 = 5.70 0.06 = 0.83 0.07 J 0.80 0.27 = 5.41 0.23 = 0.98 0.27 = 0.53 0.39 = 6.78 0.35 

SL079888 UJ -0.04 0.13 UJ 0.36 0.60 = 1.67 0.05 = 0.75 0.05 J 0.77 0.28 = 1.26 0.11 = 0.84 0.11 UJ 0.08 0.27 J 0.76 0.41 

SLD80194 UJ 0.01 0.23 UJ 0.53 I.OS = 2.46 0.09 = 0.87 0.09 J I.II 0.41 = 1.91 0.36 J 0.73 0.16 UJ 0.26 0.51 = 2.65 1.27 

SLO80196 UJ -0.07 0.29 UJ 0.20 1.29 = 4.58 0.11 = I.IS 0.11 = I.SO 0.35 = 4.28 0.16 = 1.70 0.16 UJ 0.47 0.63 = 4.97 1.56 

SLD80283 UJ 0.08 0.11 UJ 0.22 0.53 = 1.45 0.05 = 0.64 0.05 = 0.98 0.13 = 1.20 0.23 J 0.70 0.13 J 0.27 0.24 = 2.00 0.36 

SLO80285 UJ -0.04 0.12 UJ 0.60 0.64 = 1.30 0.05 = 0.92 0.05 = 1.70 0.36 = 1.87 0.24 = 1.16 0.13 UJ -0.02 0.26 = 1.29 0.42 

SLO80289 UJ 0.08 0.11 UJ 0.16 0.51 = 1.67 0.04 = 0.33 0.05 J 0.35 0.23 = 1.56 0.31 J 0.40 0.23 = 0.27 0.22 = 3.74 0.36 

SLO80329 UJ 0.06 0.16 UJ 0.16 0.65 = 1.20 0.06 = 0.50 0.06 J 0.71 0.34 = 2.15 0.15 J 0.73 0.15 UJ -0.13 0.31 UJ 0.49 0.45 

SL080331 UJ 0.00 0.15 UJ 0.00 0.65 = 0.98 0.06 = 0.53 0.06 = 1.01 0.27 = 1.88 0.15 J 0.59 0.15 UJ 0.17 0.33 = 1.32 0.32 

SLO80333 UJ -0.07 0.16 UJ -0.04 0.62 = 1.89 0.05 = 0.91 0.05 = I.IS 0.33 = 1.47 0.33 = 1.55 0.13 UJ 0.09 0.32 = 1.47 0.29 

SL080335 UJ -0.02 0.20 UJ -0.01 0.78 = 0.99 0.07 = 0.85 0.07 = 1.87 0.49 = 2.44 0.17 J 1.06 0.17 UJ 0.55 0.41 = 3.83 0.44 

SLO80339 UJ 0.04 0.08 UJ 0.19 0.40 = 1.02 0.03 = 0.33 0.04 J 0.42 0.31 = 1.35 0.17 J 0.49 0.17 UJ 0.05 0.19 = 0.95 0.14 

SLD80341 UJ 0.00 0.19 UJ 0.00 0.77 = 1.25 0.06 = 0.97 0.08 = 1.82 0.14 = 1.82 0.14 J 0.85 0.14 UJ 0.05 0.38 = 1.30 0.38 

SLD80343 UJ -0.02 0.11 UJ 0.33 0.54 = 1.04 0.04 = 0.62 0.05 = 1.35 0.25 = 1.49 0.25 J 0.85 0.14 UJ 0.04 0.23 = 1.29 0.21 

SLO80345 UJ -0.10 0.11 u 0.60 0.60 = 1.20 0.05 = 0.78 0.05 = 1.14 0.30 = 1.30 0.25 = 0.98 0.30 UJ 0.10 0.26 = 1.55 0.23 

SLO80476 UJ -0.03 0.11 UJ -0.13 0.46 = 1.29 0.04 = 0.57 0.04 J 0.73 0.28 = 1.68 0.28 = 0.89 0.24 u 0.21 0.23 = 1.57 0.20 

SLD80479 UJ -0.12 0.13 UJ -0.11 0.52 = 1.45 0.05 = 0.83 0.04 = 1.01 0.26 = 2.09 0.14 = 1.02 0.14 UJ -0.03 0.26 = 1.44 0.24 

SLO80481 = 0.74 0.16 u 1.06 0.87 = 6.77 0.07 = 0.95 0.06 = 1.95 0.37 = 11.85 0.28 J 0.77 0.15 J 0.52 0.42 = 5.74 0.38 

SLD80483 UJ -0.10 0.15 UJ -0.15 0.58 = 1.45 0.05 = 0.70 0.06 J 1.10 0.31 = 1.91 0.17 J 0.79 0.3 I UJ 0.13 0.31 = 1.72 0.26 

SLO80485 UJ 0.03 0.IO UJ 0.22 0.42 = 1.28 0.04 = 0.33 0.04 J 0.42 0.14 = 2.05 0.26 J 0.36 0.14 UJ -0.01 0.22 = 1.40 0.18 

SLD80487 = 0.34 0.10 UJ 0.26 0.52 = 1.53 0.04 = 0.67 0.04 = 0.95 0.13 = 1.78 0.25 = 1.14 0.13 UJ -0.05 0.25 = 2.30 0.25 

SLD80493 u 0.20 0.11 UJ 0.06 0.46 = 1.66 0.04 = 0.54 0.04 J 0.71 0.12 = 1.47 0.12 = 0.93 0.12 u 0.22 0.24 = 3.20 0.24 

SLD80495 u 0.27 0.23 UJ 0.49 0.94 = 3.65 0.08 = 0.95 0.08 = 1.47 0.30 = 3.98 0.35 = 1.35 0.16 UJ -0.24 0.45 = 1.98 0.52 

SLD81256 UJ 0.10 0.20 UJ 0.28 0.86 = 1.84 0.07 = 0.68 0.08 = 1.17 0.41 = 2.41 0.31 = I.IS 0.16 UJ 0.13 0.41 = 2.41 0.44 

HTR79l02 UJ 0.16 0.28 UJ 0.03 1.10 = 4.78 0.09 = 0.76 0.IO = 1.41 0.36 = 6.12 0.40 J 0.93 0.36 u 0.47 0.55 = 5.52 1.38 

HTR79l03 u 0.19 0.24 UJ 0.08 0.99 = 2.53 0.07 = 0.84 0.08 = 1.36 0.28 = 1.93 0.12 J 0.69 0.12 = 0.56 0.48 = 6.89 1.31 
HTR79l06 UJ -0.06 0.09 UJ 0.29 0.44 = 0.92 0.04 = 0.28 0.04 J 0.42 0.34 = 1.02 0.26 J 0.13 0.12 J 0.22 0.20 = 4.23 0.33 

HTR79107 UJ 0.03 0.21 UJ 0.64 0.95 = 1.47 0.08 = 0.86 0.08 J 0.64 0.26 = 1.01 0.12 = I.OS 0.22 UJ -0.14 0.41 = 1.93 0.43 
HTR79I08 UJ 0.02 0.22 UJ 0.06 0.87 = 1.52 0.08 = 1.21 0.09 = 0.99 0.34 = 1.47 0.12 = 1.25 0.12 UJ -0.02 0.43 = 2.37 0.42 
HTR79l09 UJ 0.12 0.32 UJ 0.54 1.35 = 7.04 0.11 = 0.69 0.12 = 1.21 0.23 = 9.12 0.28 = 0.86 0.28 UJ 0.12 0.67 = 6.66 0.72 
HTR791 IO UJ 0.03 0.18 u 0.54 0.78 = 1.27 0.07 = 0.75 0.08 = 1.45 0.27 = 1.97 0.12 J 0.58 0.23 UJ 0.07 0.40 = 1.92 0.42 

SLD79889 UJ 0.06 0.11 UJ 0.23 0.52 = 1.76 0.04 = 0.60 0.05 J 0.73 0.39 = 2.60 0.25 J 0.54 0.13 UJ 0.14 0.25 = 1.13 0.35 
SLD80195 UJ -0.01 0.36 UJ 0.60 1.48 = 4.33 0.12 = 1.41 0.14 = 1.21 0.28 = 4.03 0.28 = 1.27 0.15 UJ 0.22 0.70 J 3.67 1.72 
SLO80197 UJ 0.17 0.22 UJ 0.19 0.94 = 2.37 0.07 = 0.71 0.08 J 0.75 0.15 = 1.98 0.15 J 0.84 0.27 UJ 0.25 0.46 = 2.36 I.IS 
SLO80284 UJ 0.03 0.12 UJ 0.06 0.63 = 1.24 0.05 = 082 0.06 = 1.17 0.24 = 1.94 0.28 = 1.02 0.24 J 0.33 0.28 = 5.20 0.46 
SLO80286 UJ -0.02 0.11 UJ 0.58 0.57 = 1.30 0.05 = 0.82 0.05 = 2.17 0.25 = 2.51 0.13 = 1.13 0.13 UJ -0.05 0.25 = 0.87 0.39 
SLO80287 UJ -0.08 0.11 UJ 0.35 0.54 = 1.35 0.05 = 0.83 0.05 = 1.78 0.31 = 1.90 0.31 = 1.57 0.12 UJ 0.01 0.24 = 0.84 0.38 
SLO80288 UJ 0.11 0.11 UJ 0.26 0.56 = 1.13 0.05 = 0.92 0.05 = 1.94 0.16 = 1.99 0.16 J 1.02 0.35 UJ 0.11 0.25 = 0.75 0.40 
SLDS0290 UJ -0.17 0.10 UJ 0.34 0.55 = 1.32 0.04 = 0.65 0.04 J 0.56 0.12 = 1.81 0.12 = 0.80 0.26 UJ 0.17 0.25 = 2.53 0.35 
SLDS0330 UJ 0.00 0.16 UJ -0.25 0.67 = 0.81 0.06 = 0.88 0.06 = 1.90 0.28 = 2.62 0.28 = I.OS 0.28 UJ 0.09 0.33 UJ 0.95 0.46 
SLO80332 UJ 0.00 0.16 UJ -0.46 0.67 = 1.07 0.07 = 0.61 0.06 = 1.19 0.28 = I.SI 0.13 J 0.54 0.23 UJ 0.00 0.35 = 1.04 0.37 

SLD80334 UJ -0.01 0.15 UJ 0.02 0.58 = 1.68 0.05 = 0.80 0.05 = 2.08 0.16 = 3.14 0.16 = 1.78 0.16 UJ -0.03 0.29 = 1.06 0.26 

Attachment C-3 C-3-1 REV.O 



Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

Surv,yUnit Sample Name Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium.2JS Uranium-238 
VQ Results MDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Rnults !\IDA VQ Results MDA VQ Results MDA VQ Results MDA VQ R,sults l\lDA 

Class I, SU-I SLD80336 UJ -0.03 0.18 UJ 0.05 0.72 - 0.95 0.07 - 0.91 0.o7 - 1.49 0.26 = 1.65 0.26 - 1.16 0.31 UJ 0.05 0.37 - 4.66 0.40 

(Cont.) SLD80337 UJ 0.11 0.17 UJ 0.01 0.74 - 0.93 0.07 - 0.89 0.o7 = 1.76 0.40 = 2.19 0.1 S J 0.60 0.15 UJ -0.03 0.34 - 1.96 0.35 

SLD80338 UJ 0.05 0.17 UJ -0.22 0.69 - 0.96 0.06 - 0.88 0.06 - 1.59 0.35 = 1.85 0.35 - 1.05 0.14 UJ 0.06 0.34 - 1.95 0.37 

SLD80340 UJ 0.06 0.11 UJ 0.25 0.56 - 1.39 0.04 = 0.46 0.05 = 1.33 0.14 = 1.92 0.32 J 0.88 0.26 UJ 0.12 0.24 - 1.49 0.19 

SLD80342 UJ -0.19 0.20 UJ -0.23 0.76 - 1.22 0.o7 - 0.89 0.07 - 1.88 0.16 - 2.70 0.36 J 0.91 0.16 UJ -0.03 0.39 UJ 0.80 0.53 

SLD80344 UJ -0.01 0.11 UJ 0.33 0.54 - 0.99 0.04 = 0.78 0.04 = 1.20 0.23 = 1.61 0.23 - 1.29 0.23 UJ -0.03 0.23 - 1.38 0.21 

SLD80346 UJ -0.11 0.11 u 0.35 0.54 - 1.09 0.05 - 0.77 0.05 - 1.14 0.30 - 1.60 0.25 - 1.51 0.14 UJ 0.14 0.24 - 1.09 0.21 

SLD80477 UJ -O.o7 0.12 UJ -0.04 0.48 - 1.32 0.04 - 0.73 0.04 - 1.89 0.30 - 1.76 0.30 - I.IS 0.16 UJ 0.04 0.25 - 1.21 0.23 

SLD80478 u 0.19 0.20 u 0.68 0.97 - 3.47 0.08 - 1.10 0.08 - 1.12 0.34 - 3.33 0.22 - 0.90 0.22 - 0.62 0.45 - 13.43 0.41 

SLD80480 UJ -0.06 0.10 UJ 0.27 0.46 - 1.27 0.04 - 0.47 0.04 J 0.33 0.32 - 2.36 0.32 J 0.81 0.18 u 0.17 0.23 - 1.26 0.20 

SLD80482 UJ 0.01 0.11 UJ 0.06 0.47 - 1.32 0.04 = 0.46 0.04 J 0.88 0.47 = 2.37 0.16 J 0.77 0.16 u 0.22 0.24 = 1.76 0.23 

SLD80484 UJ -0.09 0.17 UJ 0.28 0.74 - 1.57 0.06 = 1.03 0.07 - 1.20 0.25 = 1.73 0.30 = 1.20 0.14 UJ 0.06 0.36 = 1.73 0.32 

SLD80486 UJ -0.10 0.13 UJ -0.08 0.51 R 1.26 0.05 - 0.87 0.05 - 1.57 0.35 - 1.64 0.24 R 1.02 0.24 u 0.18 0.27 - 1.54 0.24 

SLD80488 UJ -0.04 0.11 UJ 0.01 0.46 - 1.33 0.04 - 0.71 0.04 J 0.87 0.35 - 2.43 0.29 - 1.25 0.13 UJ -0.04 0.22 = 1.03 0.20 

SLD80489 UJ -0.02 0.12 UJ 0.05 0.49 R 1.21 0.04 - 0.84 0.04 - 1.95 0.15 - 2.21 0.15 J 0.83 0.32 UJ 0.05 0.25 = 1.14 0.22 

SLD80492 u 0.14 0.11 UJ 0.22 0.47 - 1.46 0.04 = 0.62 0.04 - 1.09 0.13 - 1.61 0.25 J 0.86 0.29 UJ 0.11 0.24 = 2.83 0.24 

SLD80494 UJ -0.14 0.14 UJ -0.02 0.57 - 1.73 0.05 - 0.85 0.05 = 1.17 0.25 - 1.95 0.30 J 0.69 0.13 u 0.27 0.29 = 3.79 0.28 

SLD80496 u 0.33 0.17 u 0.46 0.69 = 2.40 0.05 - 0.54 0.06 J 0.74 0.15 - 7.48 0.28 J 0.56 0.15 = 0.72 0.33 - 10.53 0.41 

SLD80497 UJ 0.02 O.IO UJ 0.o7 0.42 - 0.79 0.04 R 0.24 0.04 u 0.24 0.37 J 0.55 0.26 J 0.31 0.12 UJ 0.11 0.22 = 2.85 0.19 
SLD80498 = 0.56 0.14 u 0.47 0.72 R 3.17 0.05 - 0.67 0.05 - 1.05 0.24 - 7.33 0.29 J 0.72 0.13 = 0.46 0.34 = 8.07 0.36 

SLD80499 UJ -0.13 0.17 u 0.71 0.74 - 2.51 0.06 - 0.89 0.06 - 1.27 0.15 - 2.95 0.15 R 1.12 0.33 = 0.53 0.35 - 8.95 0.37 

SLD80555 UJ 0.07 0.11 UJ -0.67 0.46 R 1.57 0.04 - 0.45 0.04 J 0.76 0.28 - 1.84 0.16 J 0.46 0.28 UJ 0.09 0.25 = 2.88 0.23 
SLD81256 UJ 0.10 0.20 UJ 0.28 0.86 - 1.84 0.o7 = 0.68 0.08 - 1.17 0.41 - 2.41 0.31 - 1.15 0.16 UJ 0.13 0.41 = 2.41 0.44 

Class 2, SU-3 HTZ00470 u 0.19 0.20 u -0.01 0.81 - 2.95 0.05 - 1.04 0.08 - 1.55 0.28 R 2.78 0.15 - 1.17 0.15 J 0.24 0.17 u 2.99 3.33 
HTZ27441 UJ 0.18 0.22 UJ 0.19 0.96 - 0.97 0.06 - 0.78 0.08 - 1.13 0.26 - 5.36 0.50 J 0.93 0.48 u 0.15 0.20 J 2.05 1.14 

HTZ27448 UJ 0.12 0.21 UJ -0.14 0.94 R 0.89 0.06 = 1.09 0.09 - 1.44 0.37 J 1.52 0.28 J 0.86 0.28 UJ 0.08 0.20 u 1.15 1.16 
HTZ27452 UJ 0.10 0.18 UJ 0.40 0.83 = 0.69 0.05 - 0.83 0.o7 J 0.90 0.14 - 1.72 0.32 J 0.74 0.14 UJ 0.06 0.17 u 1.20 1.87 
HTZ76651 u 0.15 0.20 u -0.19 0.83 - 1.57 0.05 - 0.48 0.08 J 0.84 0.25 R 2.66 0.14 J 0.88 0.30 u 0.06 0.42 = 1.75 0.58 
HTZ76652 u O.oJ 0.25 u -0.69 0.99 = 1.65 O.IO - 0.66 0.11 J I.IS 0.33 - 2.54 0.33 J 0.65 0.15 u 0.28 o.ss = 2.04 0.72 
HTZ76673 u 0.70 0.60 u 0.54 2.77 - 14.11 0.24 - 0.84 0.23 J 1.06 0.26 - 11.37 0.26 = I.IS 0.26 J 1.27 1.19 = 13.87 1.98 
HTZ76674 u -0.04 0.13 u 0.19 0.64 - 1.20 0.05 - 0.64 0.06 J 1.13 0.44 - 2.02 0.16 J 0.62 0.35 u -0.13 0.26 J 1.24 0.40 
HTZ7667S u 0.01 0.20 u 0.14 1.06 - 1.16 O.IO - 0.62 0.09 J 1.13 0.27 - 1.33 0.12 - 0.96 0.12 u 0.11 0.47 J 1.10 0.63 
HTZ76676 u 0.06 0.22 u 0.02 0.98 - 1.27 0.09 - 0.52 0.09 J 0.99 0.15 - 1.58 0.28 J 0.82 0.1 S u 0.20 0.48 = 1.92 0.70 
HTZ76677 u 0.06 0.21 u 0.03 1.03 - 1.71 0.09 - 0.62 0.09 J 0.88 0.51 - 3.84 0.41 J 0.62 0.41 u 0.05 0.48 = 2.62 0.66 
SLD06003 u 0.05 0.17 u -0.24 0.70 - 0.80 0.05 - 0.31 0.08 J 0.82 0.25 - 1.09 0.30 J 0.37 0.25 u 0.14 0.15 u 0.95 3.78 
SLD06004 u O.oJ 0.11 u -0.12 0.48 - 0.62 0.03 J 0.19 0.05 J 0.64 0.33 J 1.14 0.27 J 0.27 0.15 u 0.03 0.11 u 1.00 2.54 
SLD06005 u 0.06 0.17 u 0.25 0.80 = 0.93 0.05 J 0.62 0.08 J 0.61 0.15 - 3.57 0.15 J 0.75 0.27 u 0.14 0.18 u 2.17 3.15 
SLD06006 u 0.09 0.21 u -0.06 1.04 = 0.89 0.07 J 0.56 0.10 R 1.33 0.43 J 1.96 0.18 J 0.52 0.18 u 0.22 0.23 u 2.48 S.82 
SLD06008 u 0.06 0.18 u -0.08 0.74 = 0.76 0.05 J 0.60 0.08 J 0.50 0.46 - 2.96 0.19 J 0.72 0.41 u 0.08 0.19 u 1.43 3.68 
SLD06009 u 0.53 0.29 u 0.88 1.21 = 3.81 0.o7 - 1.44 0.13 - 1.62 0.28 - 4.04 0.34 - 1.34 0.28 u 0.23 0.27 u 2.92 4.86 
SLD06010 u 0.02 0.21 u 0.34 1.04 = 1.96 0.06 - 0.78 0.08 J 1.03 0.15 - 3.01 0.28 J 0.74 0.15 u 0.14 0.22 u 1.75 4.10 
SLD0601 I u 0.15 0.16 u 0.35 0.66 = 1.09 0.04 - 0.37 0.06 - 1.09 0.33 - 1.70 0.14 J 0.74 0.14 u 0.o7 0.13 u 1.33 3.48 
SLD06012 u 0.09 0.21 u -0.01 0.99 R 1.06 0.06 - 0.81 0.10 - 0.86 0.40 J 1.76 0.38 = 0.91 0.28 u 0.07 0.20 u 1.88 4.89 
SLD06013 u 0.24 0.21 u -0.10 0.86 = 2.22 0.05 R 0.63 0.08 J 0.98 0.34 - 4.88 0.18 J 0.72 0.18 u 0.21 0.20 u 3.76 3.80 
SLD06014 J 0.18 0.17 u -0.09 0.73 - I.SO 0.04 J 0.61 O.o7 - 1.23 0.27 J 2.53 0.15 = 1.40 0.15 J 0.21 0.16 u 2.01 3.02 
SLD69727 u 0.13 0.17 UJ -0.44 0.68 - 1.28 0.07 - 0.79 0.07 J 1.12 0.32 J 1.39 0.14 = 1.00 0.27 u 0.37 0.34 = 0.91 0.50 
SLD69728 u 0.34 0.18 UJ -0.28 0.69 = I.OS 0.06 - 0.69 0.07 J 0.80 0.35 J 1.05 0.16 = 1.22 0.16 UJ 0.02 0.32 J 0.81 0.48 
SLD69729 UJ 0.22 0.37 UJ 0.17 1.66 - 1.36 0.15 - 0.80 0.16 - 1.52 0.32 J 1.25 0.13 J 0.62 0.13 UJ -0.32 0.61 J 1.37 0.99 
SLD69730 u 0.20 0.17 UJ 0.08 0.65 - 0.87 0.06 - 0.78 0.06 J 0.83 0.32 J 0.86 0.24 = 1.25 0.13 UJ -0.06 0.31 = I.II 0.48 
SLD69731 u 0.18 0.20 UJ -0.42 0.82 - 1.15 0.08 - 0.74 0.08 - I.IS 0.24 J 1.36 0.24 = 0.90 0.13 UJ 0.12 0.37 J I.IS 0.56 
SLD69732 u 0.17 0.15 UJ 0.19 0.61 - 1.21 0.06 - 0.57 0.06 - 1.63 0.14 J 1.16 0.14 = 1.05 0.14 UJ 0.06 0.30 = 1.01 0.42 

• entC-3 • 



• • • Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

: Survey Unit Sample Name Actinium-227 Protactinium-231 Radium-226 Radium-228 Thonum-228 Thonum-130 Thorium-232 Uranium-235 Uranium-238 
VQ R .. ults MDA VQ R,.ults MDA VQ Re,ults MDA VQ Results J\IDA \'Q R .. ults J\IDA VQ Results J\IDA VQ Re,ults MDA VQ Re,ults MDA VQ Re,ults J\IDA 

Class 2, SU-3 SLD69735 u 0.38 0.20 UJ 0.00 0.80 = 1.35 0.07 = 0.76 0.07 = 1.33 0.32 J 1.77 0.17 J 0.88 0.17 UJ 0.11 0.36 J 1.01 0.52 

(Cont.) SLD69736 UJ 0.00 0.21 UJ -0.03 0.92 = 1.00 0.09 = 0.76 O.IO = 1.22 0.35 J 0.74 0.35 J 0.94 0.14 UJ 0.09 0.43 J 2. 13 1.10 

SLD69737 u 0.60 0.21 UJ -0.08 0.70 = 1.34 0.07 = 1.01 0.07 J 0.80 0.35 J 1.71 0.26 = 0.99 0.14 UJ -0.0J 0.32 J 0.71 0.50 

SLD69738 u 0.10 0.21 UJ -0.17 0.71 = 1.41 0.07 = 1.00 0.o7 J 0.66 0.47 J 1.32 0.36 J 1.20 0.19 UJ 0.11 O.JJ = 1.26 0.49 

SLD697J9 u 0.05 0.08 u 0.30 0.42 = 0.83 0.03 = 0.19 0.03 J 0.29 0.28 = 1.12 0.15 J 0.34 0. 15 u 0.09 0.19 = 0.89 0.25 

SLD69740 UJ 0.02 0.32 UJ 0.59 1.66 = 2.88 0.14 UJ 0.09 0.21 UJ 0.14 0.29 = 1.12 0.13 J 0.15 0.13 UJ -0.01 0.69 J 2.79 I.OJ 

SLD69742 UJ 0.10 0.21 UJ -0.14 0.92 = 2.35 0.08 = 0.65 0.09 = 1.65 0.38 = 3.06 0.17 J 1.00 0.32 UJ 0.05 0.47 J 2.05 1.72 

SLD6974J UJ 0.08 0.18 UJ 0.16 0.83 = 1.74 0.07 = 0.48 0.06 J 1.60 0.45 = 4.24 0.45 = I.SO 0.20 UJ 0.09 0.39 = 2.44 1.01 

SLD69744 u 0.11 0.16 UJ -0.JJ 0.66 = 1.60 0.06 = 0.52 0.06 J 1.06 0.28 = 2.46 0.34 J 0.78 0.28 u 0.23 0.30 J 1.34 0.44 

SLD69745 u 0.40 O.JJ UJ -0.29 1.44 = 1.95 0.14 = 0.90 0.14 J 1.28 0.41 J 2.34 0.19 J I.OJ 0.19 UJ 0.21 0.64 = 2.88 0.92 

SLD69746 UJ 0.01 0.13 UJ 0.09 0.57 = 1.27 0.05 = 0.43 0.05 = 1.81 0.34 = 2.15 0.29 J 0.84 0.29 u 0.19 0.28 = 1.75 0.38 

HTZ27442 u 0.35 0.36 UJ 0.39 1.61 = 6.42 0.08 = I 0.14 = 1.56 0.38 = 6.41 0.5 = 1.29 0.38 = 0.61 O.JJ = 6.86 1.98 

HTZ2744J UJ 0.09 0.27 UJ 0.59 I.IS = 3.54 0.06 = 0.93 0.1 = 1.76 0.29 = 4.07 0.24 = I.OS 0.13 J 0.34 0.25 J 4.12 1.43 

HTZ27445 UJ 0.07 0.28 UJ -0.15 1.23 = 2.83 0.o7 = I.II 0.1 = I.SJ 0. 15 = J.91 0.15 J 0.98 0.28 u 0.29 0.28 J J.7 I.SI 

HTZ27449 u 0.13 0.19 UJ O.JJ 0.85 = 0.74 0.05 = 0.77 0.07 J 0.82 0.26 J 1.25 0.14 J 0.61 0.26 u 0.1 0.18 J 1.87 0.94 

HTZ27453 UJ 0.14 0.19 u 0.56 0.83 = 0.8 0.04 = 0.77 0.07 = 1.12 0.41 = 1.78 0.26 = 1.33 0.14 UJ 0.06 0.18 UJ 0.09 1.77 

SLD05962 u -0.07 0.48 u -0.07 2.77 = 1.44 0.18 = 0.91 0.3 = 1.2 O.JJ J 3.05 0.15 J 0.94 0.15 u 0.11 0.5 u 2.82 15.01 

SLD0596J u 0.07 0.14 u 0.15 0.69 = 0.52 0.04 = 0.26 0.06 J 0.32 O.J J 0.83 0.13 J 0.39 0.13 u -0.01 0.13 u 0.54 2.82 

SLD05964 u 0.07 0.18 u -0.02 0.83 = 0.81 0.06 J 0.47 0.08 J 0.49 0.39 J 0.86 0.15 J 0.32 0.15 u 0.01 0.19 u 1.68 3.4 

SLD05965 u 0.24 0.24 u 0.55 1.14 = 1.41 0.o7 = 0.96 0.12 J 0.62 0.53 J 1.89 0.34 = 1.09 O.J u 0.03 0.24 u 1.97 5.7 

SLD05966 u 0.17 0.25 u O.J I.IS = 0.97 0.o7 = I 0.12 J 0.93 0.41 J 2.05 0.14 = 1.45 0.14 u 0.07 0.24 u 2.12 5.21 

SLD05968 u -0.02 0.22 u O.J I.OS = 0.86 0.07 = 0.87 0.1 J I.OJ 0.34 J 1.91 0.29 J 0.93 0.16 u -0.07 0.21 u 1.66 5.63 

SLD05%9 u 0.11 0.15 u 0.08 0.61 = 0.9 0.04 = 0.34 0.06 u 0.29 0.32 = 1.01 0.32 J 0.47 0.14 u 0.12 0.13 u 0.91 3.13 

SLD05970 u 0.09 0.2 u -0.4 0.83 = 1.22 0.06 = 0.71 0.08 J 0.8 0.28 J 1.54 0.13 J 0.76 0.24 u 0.16 0.2 u 1.22 4.34 

SLD05971 u 0.35 0.19 u 0.55 0.82 = I.OJ 0.05 = 0.95 0.08 = 1.65 0.13 = I.JS 0.13 = 1.58 0.13 u 0.13 0.16 u 0.92 3.48 

SLD05972 u 0.08 0.22 u O.JJ 0.93 = 0.82 0.06 = 0.99 0.09 = 0.85 0.25 J 0.99 0.11 = 1.02 0.21 u 0.14 0.21 u 0.79 5.14 

SLD0597J u 0.1 0.14 u 0.32 0.61 = 0.68 0.04 = 0.27 0.06 J 0.55 0.38 = 1.36 0.35 J 0.47 0.31 u 0.08 0.12 u 0.38 2.76 

SLD06002 u 0.13 0.46 u 0.48 2.47 = 0.87 0.13 = 0.86 0.19 = I.II 0.4 J 1.57 0.14 = 1.01 0.14 u 0.13 0.42 u 6.52 13.48 

SLD06007 u 0.27 0.16 u -0.J 0.65 = 0.79 0.04 = 0.48 0.06 J 0.59 0.31 J 0.65 0.23 J 0.43 0.23 u 0.o7 0.14 u 0.9 2.98 

SLD697JJ u 0.16 0.14 UJ 0.51 0.63 = 1.07 0.06 = 0.57 0.05 J 0.75 0.35 J I.IS 0.16 J 0.77 0.16 u 0.16 0.26 J 0.63 0.4 

SLD69734 u 0.18 0.17 UJ 0.41 0.75 = 1.31 0.o7 = 0.98 0.06 = 1.22 0.37 J 1.24 0.25 J 0.7 0.14 UJ 0.21 0.33 J 0.89 0.5 

SLD701JJ = 0.32 0.16 UJ -0.04 0.79 = 3.05 O.o7 = 1.04 0.07 = 1.04 0.07 UJ 3.19 5.99 = 1.04 0.07 UJ -0.J 0.39 = 2.99 0.6 

SLD70134 UJ O.J 0.49 UJ 0.59 2.26 = 4.25 0.19 = 1.02 0.21 = 1.3 0.31 = J.2 0.14 = 1.09 0.26 UJ -0.12 0.91 = 2.94 1.45 

SLD70JJ5 u 0.26 0.21 UJ -0.26 0.8 = 3.19 0.08 = 0.96 0.07 = 0.96 0.07 UJ 2.19 5.52 = 0.96 0.0, UJ 0.25 0.4 = 2.03 0.52 

SLD701J6 u 0.18 0.16 UJ 0.12 0.66 = 1.76 0.06 = 1.02 0.06 = 1.02 0.06 UJ 0.65 4.77 = 1.02 0.06 UJ -0.02 0.32 = 0.83 0.48 

SLD70137 u 0.19 0.16 UJ O.J 0.64 = 1.78 0.06 = 0.83 0.06 = 0.83 0.06 UJ -0.38 4.57 = 0.83 0.06 UJ -0.0J 0.J = 1.17 0.44 

SLD70138 u 0.23 0.15 UJ -0.31 0.57 = I.I 0.05 = 0.79 0.06 = 0.79 0.06 UJ 0.37 4.2 = 0.79 0.06 UJ O.oJ 0.27 J 0.87 0.42 

SLD70139 u 0.34 0.14 UJ 0.17 0.54 = 1.19 0.05 = 0.63 0.05 = 0.63 0.05 UJ 0.97 J.85 = 0.63 0.05 UJ 0.02 0.25 = 0.71 0.37 

SLD70140 u 0.47 0.45 UJ -0.67 1.69 = 1.43 0.18 = 0.72 0.18 J 0.93 0.26 J 1.34 0.32 J 0.77 0.26 UJ O.oJ 0.75 J 1.76 1.14 

SLD70141 u 1.02 0.25 UJ 0.15 0.73 = 1.8 0.o7 = I 0.o7 = I 0.07 UJ 1.73 5.46 = I 0.o7 UJ 0.04 0.35 = 1.24 0.53 

SLD70142 u 0.24 0.14 UJ 0.08 0.51 = 0.9 0.05 = 0.28 0.04 = 0.28 0.04 UJ 1.3 I 3.24 = 0.28 0.04 UJ -0.02 0.24 J 0.59 0.32 

SLD7014J u 0.8 0.23 UJ 0.07 0.72 = 1.65 0.o7 = 0.92 0.06 = 0.92 0.06 UJ 2.33 5.03 = 0.92 0.06 u 0.21 0.33 J 1.02 0.5 

SLD70144 u 0.51 0.19 UJ 0.03 0.63 = 1.09 0.06 = 0.65 0.05 = 0.65 0.05 UJ -0.14 4.17 = 0.65 0.05 UJ 0.01 0.28 J 0.65 0.42 
SLD70145 u 0.26 0.18 UJ -0.2 0.74 = 1.42 0.07 = 0.97 0.06 = 1.37 0.14 J I.I 0.14 = 0.95 0.14 UJ -0.01 O.JJ J 0.85 0.51 

SLD70146 UJ 0.08 0.14 UJ 0 0.56 = 1.01 0.05 = 0.51 0.06 J 0.7 0.25 J I 0.14 J 0.85 0.14 u 0.15 0.27 J 0.86 0.36 
SLD70147 u 0.12 0.13 UJ 0.15 0.54 = 1.14 0.05 = 0.57 0.05 J 0.76 0.26 J I 0.26 J 0.67 0.21 UJ -0.1 0.24 J 0.% 0.38 
SLD70148 u 0.13 0.2 UJ 0.45 0.89 = 1.89 0.08 = 1.01 0.07 = 1.34 0.26 J 1.39 0.14 = 1.13 0.14 UJ 0.15 0.41 J 1.46 0.62 
SLD70149 u 0.16 0.19 UJ 0.17 0.79 = 1.52 0.07 = 1.14 0.07 = 1.12 0.27 J I.SJ 0.23 = 0.95 O.J UJ 0.13 0.37 J 1.23 0.54 

SLD70150 u 0.41 0.18 UJ -0.04 0.68 = 1.69 0.06 = 1.12 0.06 = I.II 0.22 J I.II 0.12 = 1.24 0.12 UJ O.Q7 0.32 J 1.09 0.5 
SLD70151 u 0.54 0.21 UJ 0.17 0.73 = 1.37 0.07 = 0.97 0.06 J I.OJ 0.5 J 1.84 0.18 J 1.16 0.18 UJ 0.02 0.32 J 1.17 0.5 
SLD70152 u 0.62 0.53 UJ -0.31 2.12 = 1.56 0.21 = 0.93 0.2 = 1.42 0.34 J 2.21 0.34 = 1.36 0.29 UJ 0.03 0.8 J 1.81 1.32 

Attachment C-3 C-3-3 REV.O 



Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Sile City ofVeince, Illinois Property (DT-11) 

Survey Unit Sample Name Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-235 Uranium-238 
VQ Results MDA VQ Result, MDA VQ Results MDA VQ Results I\IDA VQ Results I\IDA VQ Results MDA VQ Result, MDA VQ Result, MDA VQ Result, MDA 

Class 2, SU-3 SLD70l53 UJ 0.05 0.17 UJ 0.41 0.87 - 0.86 0.08 - 0.57 0.08 J 0.98 0.16 J I.IS 0.16 J 0.52 0.16 UJ 0.13 0.38 J 1.07 0.95 

(Cont.) SLD70154 UJ -0.01 0.14 UJ 0.06 0.61 - 1.01 0.05 - 0.39 0.06 J 0.74 0.15 J 1.24 0.15 J 0.56 0.15 UJ 0.04 0.3 J 0.99 0.77 

SLD70155 UJ 0.16 0.26 UJ -1.18 1.02 - 2.22 0.11 - 0.28 0.1 J 0.21 0.14 J 1.42 0.14 UJ 0.05 0.14 UJ -0.06 0.45 J 1.33 0.72 

SLD70156 u 0.33 0.17 UJ 0.21 0.62 - 1.23 0.06 - 0.68 0.06 = 1.17 0.4 J I.SI 0.4 = 1.16 0.36 UJ 0.05 0.3 J 0.5 0.46 

SLD70157 UJ 0.09 0.18 UJ -0.11 0.68 - 1.16 0.06 - 0.76 0.06 = 1.32 0.27 J 1.77 0.23 = 1.09 0.12 UJ 0.D7 0.3 = I.OS 0.46 

SLD70158 u 0.56 0.29 UJ -0.57 0.91 - 1.63 0.09 - I 0.09 J 0.87 0.32 J 1.42 0.13 = 0.99 0.13 UJ 0.12 0.44 u 0.56 0.76 

SLD70388 UJ 0.15 0.25 u -0.60 1.02 - 1.60 0.01 - 1.01 0.11 = 1.01 0.11 UJ 2.547 12.25 = 1.01 0.10 UJ -0.14 0.49 J 1.68 1.31 

SLD70404 UJ 0.25 0.52 UJ -0.01 2.34 - 2.05 0.23 - 0.55 0.21 = 2.38 0.14 = 2.01 0.27 = 1.33 0.14 UJ 0.01 1.02 J 2.64 1.39 

SLD70517 u 0.15 0.22 u 0.24 0.97 - 1.27 0.08 - 1.09 0.09 - 1.17 0.29 = 1.74 0.13 = 1.49 0.13 u 0.18 0.46 u 0.12 1.32 

SLD70518 u -0.15 0.45 u -0.51 2.03 - 1.57 0.22 - 1.28 0.22 = 1.66 0.31 J 1.46 0.14 = I.SI 0.14 u 0.54 0.99 J 2.53 1.49 

SLD70737 u 0.22 0.31 UJ 0.36 1.34 - 4.36 0.12 - 1.17 0.12 = 2.35 0.47 = 3.65 0.3 = 1.42 0.16 u 0.38 0.63 = 3.52 1.59 

SLD70738 UJ -0.06 0.28 u 0.88 1.33 = 3.35 0.11 - 0.78 0.13 = 1.56 0.33 = 2.39 0.15 J 0.72 0.15 UJ 0.17 0.62 J 2.33 1.54 

SLD70739 u 0.19 0.28 UJ -0.83 1.19 - 1.56 0.11 - 1.2 0.11 = 2.03 0.33 = 2.55 0.28 = 2.23 0.15 UJ 0.13 0.57 J 2.27 1.46 

SLD70740 UJ 0.03 0.36 UJ -0.63 1.61 - 1.66 0.18 - 0.51 0.19 J 0.76 0.27 = 1.55 0.14 J 0.59 0.14 UJ 0.25 0.77 UJ 0.81 1.48 

SLD70741 UJ 0.04 0.18 UJ 0.2 0.88 - 1.34 0.08 - 1.29 0.08 = 1.29 0.08 UJ 3.32 5.97 = 1.29 0.08 UJ 0.12 0.4 J 1.69 0.56 

SLD70742 u 0.08 0.1 UJ 0.1 0.49 - 0.79 0.04 - 0.32 0.04 = 0.32 0.04 UJ I.II 3.11 = 0.32 0.04 UJ 0.05 0.22 J 0.56 0.3 

SLD70743 u 0.01 0.13 u -0.05 0.57 - 0.77 0.06 - 0.27 0.06 J 0.92 0.3 = 1.28 0.3 J 0.45 0.14 u 0.06 0.3 u 0.97 1.01 

SLD70744 u -0.01 0.22 u 0.28 0.97 - 1.71 0.09 - I 0.1 = 1.06 0.32 = 1.73 0.28 = 1.18 0.13 u -0.09 0.46 u 0.77 1.85 
SLD70745 UJ 0 0.11 UJ -0.01 0.5 - 0.93 0.05 - 0.67 0.05 = 0.67 0.05 UJ 0.69 3.51 = 0.67 0.05 UJ -0.05 0.23 J 0.91 0.34 
SLD70746 u 0.11 0.14 UJ 0.18 0.6 - 1.85 0.05 - 0.75 0.06 = 0.75 0.06 u 3.02 4.28 = 0.75 0.06 UJ 0.08 0.28 J 1.27 0.41 

SLD70749 u 0.11 0.14 UJ -0.01 0.58 - 1.07 0.05 - 0.79 0.06 = 0.79 0.06 UJ 0.28 4.1 I = 0.79 0.06 UJ 0 0.28 J 0.68 0.4 
SLD70750 u 0.1 0.11 UJ -0.05 0.45 - 0.81 0.04 - 0.69 0.04 = 0.69 0.04 UJ 2.08 3.27 = 0.69 0.04 UJ -0.11 0.21 J 0.79 0.31 
SLD70751 u 0.06 0.08 u -0.03 0.32 - 0.56 0.03 - 0.16 0.03 = 0.16 0.03 u 1.46 2.28 = 0.16 0.03 u -0.03 0.15 J 0.42 0.21 
SLD70752 u 0.03 O.D7 u -0.19 0.32 = 0.56 0.03 - 0.16 0.03 = 0.16 0.03 u -0.82 2.14 = 0.16 0.03 u 0.07 0.16 J 0.5 0.21 
SLD70753 u 0.05 0.08 u 0 0.34 = 0.63 0.03 - 0.2 0.04 = 0.2 0.04 u 0.86 2.41 = 0.2 0.04 u 0.02 0.16 = 0.55 0.24 
SLD70756 u 0.12 0.22 u 0.02 0.97 J 1.33 0.09 J 0.81 0.1 = 1.66 0.33 = 1.57 0.27 J 0.97 0.27 u 0.23 0.47 u 0.85 1.34 
SLD70757 u 0.14 0.26 u 0.92 1.32 - 1.58 0.12 J I.I I 0.12 = 2.03 0.16 = 1.82 0.29 J 0.86 0.16 u -0.11 0.56 J 1.78 1.48 
SLD70764 u 0.18 0.26 UJ 0.56 1.18 - 3.79 0.1 - I.I 0.11 J 2.9 0.16 = 3.56 0.29 = 1.73 0.16 UJ 0.11 0.55 - 3.03 1.39 
SLD70765 UJ 0.1 0.18 UJ -0.08 0.8 - 1.26 0.07 - 0.81 0.07 J 1.4 0.34 = 1.54 0.15 = 1.31 0.15 UJ 0.24 0.37 u 0.71 0.99 
SLD70766 UJ 0.01 0.2 UJ 0.45 0.9 - 1.93 0.08 - 0.77 0.09 J 1.22 0.28 = 2.28 0.38 J 0.49 0.28 J 0.51 0.44 = 6.71 1.24 
SLD70767 u 0.38 0.3 UJ 0.37 1.31 - 5.26 0.13 - 1.2 0.12 J 1.99 0.4 = 5.54 0.33 = 1.44 0.33 u 0.54 0.6 = 3.93 1.55 
SLD70768 u 0.23 0.29 UJ 0.27 1.34 - 1.55 0.12 - 1.19 0.12 J 2.1 0.35 = 1.4 0.3 = 1.64 0.3 UJ 0.02 0.6 J 1.65 1.61 
SLD70769 = 0.18 0.12 UJ 0.28 0.62 - 1.84 0.05 - 0.38 0.06 = 0.38 0.06 UJ -0.86 4.33 = 0.38 0.06 UJ -0.01 0.29 - 1.82 0.44 
SLD70770 u 0.35 0.23 UJ 0.3 0.97 - 6.13 0.08 - 1.2 0.09 - 1.2 0.09 UJ 1.55 6.84 = 1.2 0.09 UJ 0.23 0.47 = 4.6 0.66 
SLD70771 UJ 0.01 0.44 UJ -0.07 2.29 - 3.06 0.22 - 1.54 0.19 J 1.29 0.15 = 1.92 0.27 = 1.82 0.15 UJ 0.31 0.91 u 1.28 1.78 
SLD70772 u 0.23 0.18 UJ 0.21 0.76 - 1.87 0.07 - 1.16 0.D7 - 1.16 0.D7 UJ 1.88 5.43 = 1.16 0.07 UJ 0.05 0.35 J 0.92 0.53 
SLD70773 u 0.32 0.51 UJ 0.26 2.17 - 1.92 0.22 = 1.43 0.22 J 2.38 0.16 = 2.28 0.29 = 1.26 0.15 UJ -0.22 0.94 UJ -0.42 1.78 

Class 2, SU-4 HTZ00468 = 0.45 0.18 u 0.21 0.68 - 2.05 0.04 - I.IS 0.06 = 1.18 0.32 = 3.62 0.13 = 1.48 0.24 J 0.19 0.15 u 2.41 3.32 
HTZ00480 u 0.28 0.17 u -0.27 0.7 - 2.1 0.04 - 0.85 0.06 = 1.16 0.34 = 2.13 0.28 = 1.24 0.15 u 0.13 0.14 u 2.71 3.06 
HTZ00482 u 0.47 0.19 u 0.41 0.76 - 2.73 0.05 - I.OS 0.06 = 1.21 0.53 = 3.93 0.37 = 1.61 0.37 - 0.33 0.15 = 3.25 3.05 
HTZ00483 u 0.1 0.1 u -0.04 0.39 - 0.67 0.02 = 0.22 0.03 J 0.60 0.29 = 1.53 0.13 J 0.37 0.24 J 0.09 0.08 u 1.37 1.69 
HTZ00484 u 0.49 0.19 u 0.09 0.74 - 2.22 0.05 - 1.29 0.07 = 2.49 0.15 = 3.5 0.38 J 0.95 0.15 J 0.2 0.16 u 2.76 2.93 
HTZ00485 u 0.2 0.12 u 0.18 0.49 - 1.12 0.03 - 0.31 0.04 J 0.95 0.39 = 4.75 0.29 J 0.81 0.16 J 0.13 0.1 u 1.74 1.95 
HTZ76653 u 0.09 0.27 u -0.54 1.06 - 2.43 0.10 = 0.74 O.IO J 2.04 0.41 = 5.00 0.35 = 1.42 0.35 u -0.12 0.55 = 3.49 0.80 
HTZ76654 u 0.00 0.18 u 0.25 0.76 - I.IO 0.07 J 0.38 0.07 J 0.70 0.14 = 1.24 0.25 J 0.29 0.25 u 0.20 0.38 = 1.17 0.51 
HTZ76655 u 0.00 0.15 u -0.17 0.65 - 1.03 0.07 J 0.27 0.06 J 0.48 0.13 = 1.78 0.13 J 0.62 0.13 u -0.06 0.33 = 1.65 0.45 
SLD06014 J 0.18 0.17 u -0.09 0.73 - 1.8 0.04 J 0.61 0.07 = 1.23 0.27 J 2.53 0.15 = 1.4 0.15 J 0.21 0.16 u 2.01 3.02 
SLD06015 u 0 0.16 u 0.03 0.73 J 1.02 0.05 J 0.4 0.07 u 0.30 0.50 J 1.08 0.15 u 0.18 0.38 u 0.08 0.14 u 1.6 3.55 
SLD06016 u 0.14 0.14 u 0.64 0.63 = 1.35 0.04 J 0.34 0.06 J 0.50 0.36 = 4.45 0.36 = 1.12 0.14 u 0.18 0.14 u 1.96 2.42 
SLD06017 u 0.11 0.15 u 0.13 0.7 - 0.89 0.04 - 0.44 0.06 J 0.79 0.35 = 1.94 0.35 u 0.32 0.35 u 0.14 0.14 u 0.8 3.36 
SLD06019 u 0.06 0.13 u 0.03 0.63 J 0.93 0.04 J 0.28 0.05 J 0.71 0.44 = 1.85 0.14 J 0.36 0.34 u 0.11 0.12 u 1.17 3.04 

• entC-3 • 



• • • Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

SorYeyUnit Sample Name Actinium-227 Protac:tinium•231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-235 Uranium-238 
VQ Results MDA VQ Results MDA \'Q Results MDA VQ Results J\IDA \'Q Results J\IDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Results J\IDA 

Class 2, SU-4 SLD06020 u 0.08 0.16 u 0.26 0.7 - 1.2 0.05 = 0.6 0.06 J 0.83 0.27 = 2.41 0.23 J 0.57 0.23 J 0.25 0.14 u 1.31 2.78 
(Cont.) SLD0602I u 0.2 0.17 u 0.11 0.7 - 1.32 0.05 = 0.62 O.o7 J 0.90 0.24 = 3.25 0.32 J 0.76 0.13 u 0.28 0.16 u 1.92 3.19 

SLD06022 u 0.15 0.14 u 0.43 0.64 = 1.25 0.04 = 0.53 0.06 J 0.84 0.38 = 1.93 0.14 J 0.83 0.14 u 0.1 0.13 u I.IS 3.17 

SLD06023 u O.o7 0.18 u -0.01 0.82 = 1.31 0.05 - 0.63 0.08 = 1.07 0.22 J 1.65 0.12 J 0.62 0.12 u 0.14 0.18 u 1.65 3.71 

SLD06024 u 0.01 0.17 u 0.28 0.89 - 1.34 0.05 = 0.4 O.Q7 J 0.64 0.31 J 3.01 0.26 J 0.54 0.21 J 0.24 0.17 u 2.58 3.42 

SLD06025 u 0.08 0.11 u 0 0.45 - 0.75 0.oJ - 0.17 0.04 = 0.43 0.16 = 1.39 0.16 = 0.18 0.16 u 0.13 0.11 u 0.87 1.96 

SLD06026 u 0.02 0.16 u -0.15 0.75 J 1.18 o.os J 0.43 0.0, J 0.50 0.32 = 1.93 0.13 J 0.63 0.13 J 0.18 0.16 u 1.98 3.17 

SLD06027 u 0.05 0.12 u -0.26 0.51 J 0.79 0.04 J 0.24 0.05 J 0.60 0.31 = 0.98 0.14 J 0.41 0.14 u 0.08 0.12 u 0.93 2.47 

SLD06028 u 0.14 0.13 u 0.06 0.58 J 0.74 O.oJ J 0.3 0.05 u 0.27 0.39 = 3.87 0.14 J 0.3 0.27 u 0.05 0.12 u 0.97 2.65 

SLD06029 = 0.15 0.12 u 0.08 0.66 - 1.28 0.04 - 0.18 0.06 u 0.23 0.46 = 3.23 0.42 J 0.44 0.32 J 0.22 0.13 - 3.09 2.38 

SLD06030 u 0.04 0.1 u -0.04 0.45 J 0.71 O.oJ J 0.13 0.04 u 0.27 0.42 = 1.23 0.31 J 0.37 0.17 u 0.09 0.1 u 0.67 2.18 

SLD0603I u 0.07 0.12 u 0.03 0.51 J 0.75 O.oJ J 0.33 0.05 J 0.63 0.25 = 1.67 0.13 J 0.29 0.13 u 0.05 0.11 u 0.96 1.93 

SLD69747 UJ 0.01 0.14 UJ 0.04 0.64 - 1.54 0.06 = 0.37 0.06 J I.OS 0.36 = 1.93 0.31 J 0.59 0.31 UJ 0.05 0.29 - 2.94 0.4 

SLD69748 UJ 0.02 0.39 UJ -0.26 1.72 - 2.41 0.16 - 0.74 0.19 = 1.38 0.34 = t.58 0.15 J 0.9 0.15 UJ 0.14 0.77 J 1.36 1.17 

SLD69749 UJ 0.04 0.2 UJ 0.15 0.98 = 1.7 0.07 = 0.29 0.1 J 0.51 0.48 = 2.26 0.31 J 0.52 0.18 UJ -0.01 0.44 J 1.47 1.09 

SLD69750 u 0.47 0.43 UJ -0.65 1.69 - 2.2 0.16 = 0.7 0.15 = 1.52 0.42 J 2.94 0.32 J I.It 0.18 u 0.68 0.76 - 3.02 1.12 

SLD6975I UJ 0.04 0.11 UJ 0.12 0.52 - 1.09 0.04 = 0.16 0.04 J 0.84 0.37 J 1.26 0.2 UJ 0.15 0.2 UJ 0.05 0.25 J 0.73 0.58 

SLD69754 u 0.05 0.13 u 0.36 0.63 = 1.6 0.05 - 0.36 0.05 J 0.83 0.45 J 2.93 0.18 J 0.58 0.18 u 0.12 0.29 = 2.06 0.38 

SLD697SS u 0.13 0.14 UJ -0.06 0.58 - 3.08 0.05 = 0.43 0.05 J 0.90 0.26 = 2.9 0.26 J 0.78 0.14 J 0.31 0.29 - 2.44 0.42 

SLD69756 UJ -0.02 0.11 UJ -0.17 0.49 - 1.04 0.04 J 0.17 0.04 UJ 0.42 0.49 J 1.12 0.41 J 0.41 0.22 UJ 0.01 0.26 J I.II 0.62 

HTZ0048I u 0.42 0.17 u -0.02 0.62 = 1.3 0.04 = 0.9 0.06 = 1.53 0.48 = 2.74 0.29 J 0.97 0.15 u 0.09 0.13 u 1.56 3.2 

HTZ00486 u 0.43 0.2 u 0.45 0.82 - 2.84 0.05 - 1.56 0.o7 = 2.72 0.24 = 3.67 0.13 - 1.57 0.13 - 0.23 0.16 u 2.85 3.16 

SLDOS974 J 0.23 0.19 u -0.08 0.82 - 2.05 0.05 J 0.7 0.0, = I.IS 0.29 = 3.35 0.29 J 0.77 0.39 u 0.13 0.18 u 2.05 4.02 

SLDOS975 u 0.2 0.2 u -0.12 0.87 = 1.38 0.05 J 0.86 0.08 = 1.09 0.32 J 1.8 0.14 = I.II 0.14 u 0.09 0.18 u 1.87 4.5 

SLDOS976 u 0.21 0.22 u 0.3 0.94 = 2.83 0.06 J 0.85 0.08 = 1.13 0.5 = 3.27 0.36 = 1.43 0.27 J 0.28 0.19 u 2.78 4.01 

SLDOS977 u 0.1 I 0.17 u -0.05 0.76 = 1.18 0.05 = 0.51 0.o7 J 0.89 0.33 = 1.8 0.13 J 0.63 0.13 u 0.09 0.17 u I.OS 3.27 

SLDOS979 u 0.29 0.2 u 0.34 0.9 - 1.3 0.05 J I.OS 0.08 = 1.25 0.38 = 2.2 0.38 J 0.89 0.15 u 0.31 0.19 u 2.37 3.97 

SLDOS980 u 0.11 0.17 u 0.04 0.74 - 1.44 0.05 = 0.52 0.06 J 0.59 0.31 J 1.94 0.26 u 0.19 0.26 u 0.12 0.17 u 2.03 3.8 

SLDOS98I u 0.03 0.13 u -0.17 0.6 = 0.98 0.04 = 0.32 0.06 J 0.78 0.34 = 1.89 0.16 J 0.69 0.16 u 0.1 0.13 u 1.84 3.5 

SLDOS982 u 0.13 0.15 u 0.31 0.7 - 1.5 0.04 = 0.65 0.06 = 1.29 0.36 = 3.5 0.13 J 0.87 0.25 u 0.13 0.14 u 1.5 3.05 

SLDOS983 u 0.09 0.18 u 0.16 0.78 - 1.28 0.05 = 0.69 0.07 J 0.87 0.24 J 1.55 0.25 J 0.73 0.13 u 0.13 0.19 u 1.62 4.19 

SLDOS984 u 0.01 0.2 u 0.03 0.91 = I.SI 0.06 = 0.75 0.08 = 1.14 0.36 J 2 0.22 = 0.77 0.12 J 0.23 0.19 u 2.24 3.75 

SLDOS985 u 0.22 0.19 u 0.13 0.78 - 1.49 0.05 = 0.56 0.07 = 1.22 0.28 = 5.63 0.28 J 0.56 0.15 J 0.28 0.16 u 2.93 3.29 

SLDOS986 = 1.67 0.44 u 2.55 2.7 - 1.36 0.15 J 0.47 0.25 = 0.91 0.28 = 7.24 0.23 = 0.83 0.12 - 1.07 0.5 = 12.86 11.19 

SLDOS987 = 0.32 0.22 u -0.13 1.2 = 4.15 0.07 J 0.35 0.1 = 1.06 0.46 = 8.27 0.48 J 0.41 0.34 - 0.64 0.26 = 6.47 4.13 

SLDOS988 u 0.24 0.21 u -0.18 0.92 - 1.76 0.05 J 0.46 0.08 = 0.97 0.26 = 4.54 0.22 = 0.88 0.26 u 0.19 0.22 = 4.34 3.61 

SLDOS989 u 0.03 0.22 u -0.02 0.95 = 3.65 0.06 = 0.38 0.09 J 0.8 0.27 = 5.96 0.27 J 0.86 0.15 - 0.43 0.2 = 6.27 3.98 

SLDOS990 u 0.16 0.19 u 0.67 0.85 = 1.97 0.06 J 0.33 0.0, J 0.38 0.22 = 3.13 0.12 J 0.34 0.12 - 0.3 0.17 = 4.12 3.55 
SLDOS991 u 0.09 0.13 u -0.05 0.52 J 0.8 0.03 J 0.3 0.05 J 0.28 0.34 = 1.56 0.28 J 0.37 0.13 u 0.12 0.13 u 1.71 2.35 
SLD70520 u 0.25 0.56 u 0.64 2.59 = 5.25 0.25 = 1.17 0.27 = 1.8 0.28 = 1.68 0.33 J 0.87 0.28 u 0.2 1.2 J 4.59 3.3 

SLD70696 u 0.14 0.17 UJ 0.4 0.76 - 1.37 O.Q7 = 0.52 0.06 = 0.52 0.06 UJ -0.41 4.6 = 0.52 0.06 UJ 0.15 0.35 = 2.58 0.48 

SLD70697 UJ 0.15 0.4 UJ 0.19 1.98 = 2.16 0.19 = 0.76 0.19 J 0.95 0.15 J 1.24 0.15 J 0.7 0.15 UJ -O.o7 0.85 UJ 1.03 2.63 
SLD70698 u 0.31 0.28 u 0.86 1.22 = 5.98 0.11 = 1.06 0.11 J 1.41 0.4 = 4.69 0.19 J I.OS 0.19 u 0.19 0.56 - 4.06 0.8 
SLD70699 u 0.06 0.15 u 0.28 0.73 = 1.95 0.06 = 0.53 0.05 = 0.53 0.05 u -0.1 4.69 = 0.53 0.05 u 0.03 0.31 - 1.35 0.45 
SLD70700 UJ 0.05 0.16 UJ 0.15 0.78 = 0.71 0.07 J 0.25 0.07 J 0.25 0.07 UJ 1.23 6.77 J 0.25 0.07 u 0.23 0.3 u 0.75 0.75 

SLD7070I u 0.17 0.24 UJ 0.11 1.13 - 2.19 0.1 = 0.79 0.1 = 1.79 0.43 = 3.94 0.49 = 1.45 0.2 UJ -0.08 0.51 = 5.17 1.26 
SLD70702 UJ 0.06 0.2 UJ 0.47 0.97 - 1.46 0.08 = 0.62 0.09 J 1.09 0.17 UJ 2.13 9.87 = 1.19 0.17 UJ 0.09 0.43 J 1.59 I.I I 
SLD70703 u 0.14 0.18 UJ 0.16 0.69 - 1.39 0.07 = 0.97 0.06 = 0.97 0.06 u 4.59 5.25 = 0.97 0.06 u 0.3 0.34 - 2.64 0.49 
SLD70704 u 0.39 0.17 UJ 0.25 0.69 = 1.48 0.06 = 1.03 0.06 = 1.03 0.06 J 5.25 4.69 = 1.03 0.06 UJ -0.06 0.31 = 2.2 0.47 
SLD70705 u 0.58 0.22 UJ -0.46 0.8 - I.SI 0.08 = 0.97 0.08 = 0.97 0.08 UJ I.IS 5.9 = 0.97 0.08 UJ -0.15 0.38 = 1.73 0.57 
SLD70706 u 0.13 0.16 UJ -0.34 0.67 - 1.55 0.06 = 1.03 0.06 = 1.03 0.06 UJ 1.16 4.99 = 1.03 0.06 UJ 0.11 0.32 = 1.17 0.48 

Attachment C-3 C-3-5 REV.O 



Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince, Illinois Property (DT-11) 

Sorv.yUnit Sample Name Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-23S Uranium-238 
VQ Results MDA VQ Results MDA VQ Results MDA VQ Results l\IDA \'Q Results l\lDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Results l\lDA 

Class 2, SU-4 SLD7071 I u 0.4 0.21 u 0.67 0.77 - 1.96 0.07 - 0.8 0.07 - 0.8 0.07 u 3.35 5.47 - 0.8 0.07 UJ 0.15 0.36 = 1.52 0.52 
(Cont.) SLD70712 u 0.09 0.11 UJ 0.17 0.42 - 0.99 0.04 = 0.26 0.03 - 0.26 0.03 u 2.63 3.01 - 0.26 0.03 UJ 0.04 0.2 = 0.91 0.28 

SLD70713 u 0.58 0.48 UJ -0.33 1.92 a 5.98 0.18 - 1.18 0.19 = 1.55 0.4 - 5.12 0.34 J 1.04 0.19 u 0.7 0.99 = 14.28 1.48 

SLD70714 u 0.49 0.7 UJ 1.49 2.88 a 9.94 0.28 = 1.18 0.28 = 2.62 0.5 = 7.62 0.41 J 1.34 0.35 UJ -0.57 1.25 = 7.44 1.88 

SLD70724 = 0.47 0.24 UJ 0.22 1.23 - 4.06 0.11 a 0.52 0.12 J 0.94 0.16 - 6.35 0.29 J 0.75 0.16 u 0.38 0.65 = 9.9 1.57 

SLD70725 UJ 0.06 0.3 UJ -0.08 1.33 = 4.11 0.11 - 0.81 0.12 = 2.2 0.34 = 3.84 0.15 J I 0.28 UJ 0.04 0.62 J 1.98 1.59 

SLD70726 UJ 0.09 0.22 UJ -0.41 0.89 = 1.84 0.09 = 0.88 0.09 = 0.88 0.09 UJ 1.79 10.96 = 0.88 0.09 UJ -0.17 0.44 J 1.21 1.14 

SLD70727 UJ 0.06 0.28 UJ -0.22 1.27 a 3.09 0.13 = 0.92 0.13 = 3.28 0.51 = 4.1 0.29 J 1.34 0.51 u 0.37 0.64 = 4.47 1.63 

SLD70728 UJ 0.19 0.28 UJ 0.46 1.23 - 2.35 0.11 - 0.8 0.12 J 0.84 0.45 - 2.88 0.38 J 0.84 0.38 UJ 0.14 0.6 = 5.22 1.54 
SLD70729 u 0.26 0.28 UJ 0.39 1.27 a 4.35 0.11 - 1.03 0.12 = 1.61 0.32 - 3.61 0.32 = 1.25 0.18 UJ 0.1 0.61 = s 1.57 

SLD70730 UJ 0.06 0.19 UJ -0.1 0.82 - 0.98 0.07 - 0.33 0.08 J 0.56 0.35 J 0.89 0.14 J 0.36 0.14 UJ -0.04 0.37 UJ 0.4 I.I 

SLD70733 UJ 0.01 0.17 UJ 0.01 0.85 - 1.73 0.08 - 0.67 0.07 J 0.99 0.38 - 2.31 0.29 J 0.74 0.15 UJ 0.22 0.4 J 1.95 0.99 

SLD70734 u 0.15 0.24 UJ 0.21 1.16 - I.SJ 0.1 = 1.02 0.1 = 1.6 0.27 = 1.94 0.27 J 0.97 0.15 u 0.29 0.52 J 2.05 1.3 
SLD70735 UJ -0.01 0.21 UJ 0.49 1.04 = 2.23 0.09 - 0.62 0.1 = I.JS 0.15 = 3 0.15 = 1.18 0.15 UJ 0.18 0.49 u 1.43 1.42 

SLD70736 UJ 0.09 0.2 UJ 0.24 0.87 - 1.54 0.07 - 0.46 0.08 = 1.43 0.32 = 2.07 0.32 J 0.82 0.17 UJ 0.11 0.42 J I.SJ I.OS 

SLD70747 UJ 0.06 0.15 UJ -0.07 0.68 - 2.3 0.06 a 0.76 0.07 = 0.76 0.07 UJ 2.51 4.95 - 0.76 0.07 UJ 0.09 0.33 = 2.18 0.47 

SLD70748 UJ 0.04 0.1 UJ 0.18 0.41 - 0.65 0.04 - 0.42 0.04 = 0.42 0.04 u 2.03 2.74 - 0.42 0.04 UJ 0.04 0.19 J 0.73 0.28 

SLD70754 u 0.06 0.21 u 0.36 0.97 J 1.33 0.09 J 0.92 0.09 J 1.04 0.34 = 1.65 0.15 = 1.25 0.15 u 0.19 0.44 u 0.67 1.24 

SLD707SS u 0.12 0.2 u 0.55 0.95 J 1.23 0.08 J 0.92 0.09 = 1.47 0.24 - 1.41 0.32 - 0.9 0.24 u -0.06 0.41 J 1.21 I.I 
SLD70758 u 0.18 0.23 u -0.3 0.98 - 1.61 0.1 J 0.5 0.1 J 0.51 0.14 - 2.09 0.26 J 0.26 0.14 u -0.01 0.48 J 1.9 1.16 
SLD70759 u 0.23 0.21 u 0.67 1.01 - 2.02 0.09 J I 0.09 = 1.9 0.16 = 2.31 0.3 - 1.66 0.16 u 0.11 0.47 u I.IS 1.18 
SLD70760 u 0.06 0.2 u 0.71 0.96 - 2.75 0.08 J 0.62 0.08 J 1.37 0.4 - 2.08 0.18 J 0.8 0.18 u -0.06 0.41 = 2.59 I.OS 
SLD70761 u 0.06 0.18 u -0.31 0.79 = 1.25 0.07 J 0.88 0.08 = 1.24 0.25 = 1.32 0.25 - 1.37 0.25 u 0 0.4 = 1.97 0.98 
SLD70762 UJ 0.06 0.15 UJ -0.05 0.64 = 1.28 0.06 - 0.48 0.06 J 0.86 0.37 = 1.38 0.15 J 0.55 0.15 UJ 0.12 0.33 UJ 0.26 0.87 
SLD70763 UJ 0.14 0.23 UJ 0.31 1.01 - I.SJ 0.08 - 0.95 0.09 = 1.45 0.14 = 1.63 0.27 - I.II 0.14 UJ 0.01 0.45 u 0.78 1.31 

Class 2, SU-5 HTZOOISJ u 0.13 0.21 u -0.27 0.86 - 1.34 0.06 = 0.37 0.09 J 0.79 0.14 - 1.77 0.26 J 0.84 0.14 = I.IS 0.23 = 16.82 5.7 
SLDOS277 = 0.16 0.13 u 0.42 0.65 J I.JS 0.04 J 0.57 0.06 - 1.54 0.43 - 2.92 0.19 J 0.99 0.19 u 0.25 0.14 u 1.09 3.08 
SLDOS281 u 0.07 0.22 u 0.36 0.94 - 1.63 0.07 = 0.6 0.1 = 1.13 0.27 = 2.58 0.33 J 0.76 0.15 = 0.39 0.23 = 10.1 3.64 
SLDOS282 u 0.35 0.2 u 0.14 0.82 J I.SI 0.05 J 1.04 0.07 = 1.5 0.16 = 2.86 0.16 = 1.19 0.16 u 0.11 0.18 u 1.87 3.46 
SLDOS283 u 0.05 0.19 u 0.02 0.83 J 0.76 0.05 J 0.69 0.08 J 0.93 0.32 = 1.2 0.26 - 1.14 0.26 J 0.23 0.17 u 2.61 3.82 
SLDOS285 u 0.09 0.18 u -0.05 0.78 - 0.82 0.05 - 0.94 0.07 = 1.85 0.32 - 2.66 0.14 - 1.22 0.14 u 0.02 0.19 u 2.16 4.07 
SLDOS288 u 0.09 0.23 u 0.37 0.97 J 0.8 0.07 J 1.07 0.1 = 1.26 0.36 = 1.48 0.12 = 1.07 0.23 u -0.05 0.21 u 2.23 4.35 
SLDOS291 u 0.06 0.13 u 0.15 0.57 a 0.68 0.04 H 0.35 0.06 J 0.77 0.24 = 1.48 0.29 J 0.29 0.13 u 0.1 0.14 u 0.69 2.4 
SLDOS298 u 0.18 0.19 u 0.11 0.86 - 1.4 0.05 - 0.79 0.08 = 2.01 0.45 = 4.03 0.16 = 1.25 0.29 J 0.24 0.2 u 0.91 3.7 
SLDOS383 u 0.11 0.17 u 0.02 0.72 J 0.8 0.05 J 0.88 0.07 J 0.88 0.07 u -0.84 4.79 J 0.88 0.07 u 0.06 0.15 u 0.92 3.59 
SLDOS384 u 0.2 0.19 u 0.25 0.79 J 0.93 0.05 J 0.99 0.07 J 0.99 0.07 u 3 5.13 J 0.99 0.07 u 0.14 0.16 u I.IS 4.12 
SLDOS385 u 0.26 0.23 u 0.35 0.97 J 0.94 0.06 J 1.02 0.09 J 1.02 0.09 u 5.13 6.77 J 1.02 0.09 u 0.2 0.2 u 1.4 4.66 
SLDOS386 u 0.17 0.15 u 0.03 0.62 J 0.78 0.04 J 0.6 0.06 J 0.6 0.06 u 2.46 4.14 J 0.6 0.06 u 0.08 0.13 u 1.04 3.02 
SLDOS387 u 0.1 0.17 u -0.S 0.69 J 0.85 0.04 J 0.74 0.07 J 0.74 0.07 u 2.18 4.7 J 0.74 0.07 u 0.08 0.16 u 1.12 3.62 
SLD06032 u 0.18 0.13 u 0.15 0.64 J 0.84 0.04 J 0.37 0.05 J 0.88 0.32 - 1.82 0.13 J 0.34 0.13 u 0.07 0.14 u 1.85 2.89 
SLD06033 u 0.01 0.13 u -0.3 0.62 J I.I 0.04 J 0.2 0.06 J 0.53 0.35 = 2.33 0.14 J 0.62 0.14 = 0.34 0.14 = 5.19 2.03 
SLD06034 u 0.03 0.12 u 0.07 0.59 J 0.79 0.03 J 0.16 0.06 J 0.35 0.26 J 1.57 0.26 J 0.16 0.06 u 0.08 0.13 u 3.12 3.26 
SLD06035 u 0.05 0.13 u 0.14 0.56 J 0.85 0.04 J 0.25 0.05 J 0.36 0.26 = 2.79 0.35 J 0.21 0.14 = 0.46 0.12 u 6.1 2.22 
SLD06037 u 0.02 0.17 u 0.12 0.84 - 0.86 0.06 J 0.84 0.08 J 1.04 0.36 - 2 0.15 = I.SI 0.15 u 0.06 0.19 u 1.31 4.01 
SLD06038 u 0.09 0.16 u 0.22 0.63 J 0.87 0.04 J 0.58 0.06 J 0.68 0.35 = 1.63 0.13 J 0.77 0.13 u 0.07 0.14 u 1.45 3.39 
SLD06039 u 0.02 0.16 u -0.09 0.73 = 0.9 0.05 = 0.47 0.06 J 0.77 0.31 J 2.15 0.13 J 0.47 0.13 u 0.12 0.18 u 2.02 2.97 
SLD69765 u 0.23 0.2 UJ -0.09 0.76 - 1.37 0.07 - 0.43 0.06 J 0.75 0.5 J 2.55 0.41 J 0.93 0.19 u 0.27 0.39 J 2.56 1.69 
SLD69766 u 0.17 0.18 UJ 0.48 0.78 = 2.45 0.07 = 0.82 0.07 = 1.39 0.38 = 2.27 0.24 J 0.84 0.24 u 0.51 0.39 = 5.03 0.51 
SLD69767 u 0.16 0.3 u -0.41 1.38 - 1.52 0.13 - 0.33 0.13 J 0.59 0.32 J 1.84 0.32 J 0.73 0.18 = 1.02 0.61 = 12.53 1.09 
SLD69768 u 0.28 0.13 UJ -0.1 0.41 - 0.75 0.04 - 0.28 0.03 J 0.59 0.35 J 0.78 0.14 J 0.26 0.14 u 0.2 0.22 = 0.91 0.24 
SLD69769 UJ 0.05 0.17 UJ 0.45 0.81 = 1.09 0.07 = 0.88 0.08 = 1.71 0.5 = 2.5 0.19 J 1.21 0.19 UJ 0.13 0.35 u 0.8 1.02 
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Class 2, SU-5 SLD69770 UJ 0.06 0.16 UJ 0.11 0.7 = 1.08 0,07 = 0.48 0,07 J 0.79 0.48 = 2.39 0.39 J 0.83 0.19 UJ 0.05 0.33 J 1.29 0.82 

(Cont.) SLD69771 u 0.03 0.18 u 0.19 0.81 = 1.34 0.06 = 0.9 0.08 = 1.31 0.25 J 0.81 0.14 = 1.21 0.14 u 0.04 0.37 J 1.28 0.99 

SLD69773 UJ 0.09 0.19 UJ -0.61 0.83 = I.IS 0.07 = 0.54 0.08 J 1.31 0.44 J 1.95 0.36 J 0.94 0.31 UJ 0.04 0.4 J 1.29 1.06 

SLD69774 = 0.38 0.18 UJ -0.31 0.93 = 4.11 0.08 = 1.01 0.08 = I.IS 0.14 = 5.08 0.26 J 0.83 0.14 UJ 0.14 0.46 = 5.02 0.68 

SLD69775 u 0.18 0.37 u -0.05 1.89 = 1.77 0.16 = 0.84 0. IS = 1.52 0.34 = 1.59 0.15 J 0.78 0.28 u 0.19 0.77 u 0.2 2.26 

SLDOS301 u 0.1 0.19 u 0.39 0.82 J 1.04 0.05 J 0.72 0.08 = 1.55 0.32 = 2.37 0.15 = 1.02 0.15 u 0.o7 0.19 u 0.64 4.2 

SLDOS30S u 0.17 0.2 u -0.36 0.82 = 1.03 0.06 = 0.86 0.08 = 1.27 0.35 = 2.1 0.3 J I.I 0.3 u 0 0.2 u 2.09 4.33 

SLDOS306 u 0.24 0.18 u 0.2 0.76 J 1.16 0.05 J 0.82 0.o7 J 0.93 0.26 = 1.83 0.31 = 1.29 0.14 u 0.o7 0.16 u 1.49 4.25 

SLDOS307 u 0.04 0.18 u 0.37 0.78 J 0.8 0.05 J 0.76 0.08 = 1.2 0.25 J 0.88 0.3 = 0.95 0.14 u -0.02 0.18 u 1.37 3.55 
I 

SLDOS309 u 0.08 0.14 u 0.14 0.61 = 0.54 0.04 = 0.62 0.o7 = 1.12 0.25 = I.I I 0.25 J 0.63 0.13 u 0.06 0.15 u 2.56 3.26 

SLDOS312 u O.oJ 0.14 u 0.17 0.67 J 0.71 0.04 J 0.36 0.o7 = I.OS 0.26 = 1.89 0.14 J 0.58 0.14 u 0.12 0.15 u 0.91 3.6 

SLDOS31S u 0.2 0.47 u 0.64 2.43 = 1.22 0.13 = 0.72 0.26 = 1.56 0.33 = 3.42 0.15 J 0.81 0.4 u 0.36 0.53 u 7.72 13.42 

SLDOS322 u 0.27 0.26 u -0.01 I.II = 3.34 0.06 = 0.86 0.1 = 1.95 0.47 = 10.32 0.17 J 1.14 0.32 J 0.29 0.25 u 3.31 3.82 

SLDOS393 u 0.21 0.19 u 0.33 0.81 J 1.49 0.05 J 0.93 0.08 J 0.93 0.08 u -2.4 5.48 J 0.93 0.08 u 0.17 0.17 u 2.25 3.38 

SLDOS394 u 0.19 0.66 u 0.18 3.19 J 1.26 0.22 J 0.61 0.32 J 0.61 0.32 u -1.6 14.56 J 0.61 0.32 u 0.11 0.58 u 2.33 18.02 

SLDOS39S u 0.18 0.2 u -0.03 0.86 = 1.86 0.05 J 0.95 0.08 J 0.95 0.08 u 3.01 5.86 J 0.95 0.08 u 0.17 0.18 u 1.72 3.74 

SLDOS396 u 0.22 0.18 u -0.02 0.78 J 0.9 0.05 J 0.93 0.o7 J 0.93 0.o7 u 0.72 5.13 J 0.93 0.o7 u 0.13 0.1 S u I.IS 3.7 

SLDOS397 u 0.06 0.18 u 0.3 0.84 J 1.06 0.05 J 0.59 0.08 J 0.59 0.08 u 4.04 5.18 J 0.59 0.08 u 0.16 0.18 u 1.13 3.78 

SLDOS992 u o.oi 0.15 u -0.16 0.68 J 1.18 0.04 J 0.61 0.o7 J 0.64 0.37 = 1.72 0.12 = 0.71 0.12 u 0.23 0.18 = 3.66 2.52 

SLDOS993 u -0.02 0.19 u -0.43 0.83 = 2.41 0.05 J 0.39 0.08 J 0.75 0.48 = 2.83 0.35 J 0.75 0.24 = 0.73 0.22 = 11.8 3.35 

SLDOS994 u 0.12 0.23 u 0.27 1.07 = 2.64 0,07 J 0.42 0.09 J 0.91 0.37 = 3.01 0.14 J 0.55 0.14 = 0.83 0.23 = 15.43 3.61 

SLDOS99S u 0.13 0.26 u 0.49 1.23 = 6 0.08 J 0.49 0.1 J 0.75 0.44 = 2.77 0.18 0 0.26 0.18 u 0.23 0.27 u 2.6 4.75 

SLDOS997 u 0 0.13 u 0.24 0.63 = 1.17 0.04 J 0.43 0.06 J 0.92 0.4 = 2.63 0.15 J 0.97 0.27 = 0.28 0.14 = 5.63 2.42 

SLDOS998 u 0.08 0.17 u 0.06 0.75 J 1.33 0.05 J 0.43 0.o7 J 0.87 0.34 = 3.69 0.28 J 0.6 0.28 = 0.35 0.15 = 4.39 3.33 

SLDOS999 u 0.19 0.19 u 0.29 0.9 = 1.34 0.05 = 0.79 0.09 = 1.48 0.27 J 2.5 0.36 = 1.27 0.14 J 0.29 0.18 u 3.66 5.23 

SLD06036 u -0.02 0.18 u 0.13 0.79 = 0.93 0.05 J 0.69 0.o7 J 0.95 0.16 = 1.2 0.16 J 0.6 0.16 u 0.08 0.2 = 3.68 2.91 

SLD70159 u 0.43 0.23 UJ 0.18 0.83 = 1.53 0.o7 = 1.18 0.08 = 1.54 0.26 J 1.69 0.14 = 1.07 0.14 UJ -0.01 0.38 = 1.91 0.55 

SLD70160 u 0.44 0.51 u 2.72 2.01 = 2.58 0.1 = 0.91 0.19 = 1.64 0.27 J 1.62 0.27 = I.II 0.14 UJ o.s 0.9 J 2.53 1.46 

SLD70492 u 0.11 0.14 u 0.12 0.7 = 1.33 0.06 = 0.76 0.o7 J 0.92 0.42 = 1.93 0.17 J 0.87 0.17 u 0.o7 0.31 = 1.22 0.48 

SLD70493 u 0.13 0.23 u -0.01 0.94 = 1.24 0.08 = 0.62 0.08 = 1.42 0.37 = 2.85 0.17 J 0.74 0.17 u -0.11 0.42 u 0.99 1.13 

SLD70494 u 0.41 0.49 u -2.23 2 = 1.6 0.19 = 0.86 0.2 = 1.38 0.41 = 1.5 0.31 J 0.91 0.16 u 0.36 0.88 J 1.72 1.25 

SLD7049S u 0.46 0.49 u -0.68 2.05 = 1.74 0.2 = 0.88 0.2 J 1.17 0.46 = 1.88 0.16 J I 0.16 u -0.35 0.79 u 2.42 1.75 

SLD70519 u 0.12 0.2 u 0.08 0.89 = 2.16 0.09 = 0.58 0.o7 = 1.75 0.3 = 2.43 0.14 = 1.46 0.25 u 0.12 0.42 = 2.98 1.09 

SLD70687 u 0.24 0.17 u 0.8 0.65 = 1.87 0.06 = 0.54 0.06 J 0.75 0.24 J 1.3 0.24 J 0.61 0.13 u 0.22 0.33 = 1.79 0.46 

SLD70688 u 0.45 0.19 UJ -0.17 0.68 = 1.7 0.06 = 0.97 0,07 = 2.39 0.19 = 8.07 0.19 J 0.97 0.19 UJ 0.09 0.31 = 1.48 0.48 

SLD70689 u 0.41 0.18 UJ -0.17 0,64 = 1.79 0.06 = 0.91 0.06 J 0.61 0,26 J 1.57 0.26 = 1.23 0.14 UJ 0.04 0.3 = I.SI 0.46 

SLD70690 UJ 0.1 0.2 UJ 0.48 0.91 = 7.22 0.08 = 1.23 0.08 = 1.23 0.08 u 5.31 6.05 = 1.23 0.08 J 0.47 0.41 = 4.94 0.6 

SLD70691 u 0.22 0.17 UJ -0.14 0,69 = 1.45 0.06 = 0.9 0.06 = 0.9 0,06 UJ 3.03 4.95 = 0.9 0,06 UJ 0.08 0.31 J 0.93 0.5 

SLD70692 u 0.12 0.2 u 0.08 0.84 = 3.13 0.08 = 0.62 0.08 = 0.62 0.08 u 0.17 6.54 = 0.62 0.08 J 0.48 0.41 = 10.19 0.64 

SLD70693 u 0.31 0.27 u -0.01 I.I = 4.64 0.11 = 1.42 0.09 = 2.28 0.29 = 4.87 0.16 = 1.46 0.16 u 0.35 0.52 = 3.45 0.78 

SLD70694 u 0.12 0.17 u -0.03 0.71 = 1.8 0.o7 = 1.02 0.o7 = 1.02 0.o7 u -0.17 5.17 = 1.02 0.07 u 0.06 0.33 J 0.84 0.51 

SLD7069S u 0.1 0.14 u 0.23 0.63 = 1.4 0.06 = 0.85 0.05 = 0.85 0.05 u 1.4 4.5 = 0.85 0.05 u 0.D2 0.29 J 0.73 0.44 

SLD70707 UJ -0.01 0.23 UJ 0,26 1.13 = 1.78 0.1 = 0.81 0.1 J 0.8 0.35 J 1.26 0.35 J 0,59 0.16 UJ 0.11 0.53 J 2.8 1.29 

SLD70708 UJ 0.1 S 0.25 UJ -0.07 I.IS = 1.65 0.1 = 0.84 0.11 = 1.22 0.12 J 1.43 0.23 = 0.99 0.12 UJ -0.13 0.5 J 1.78 1.39 

SLD70709 u 0.15 0.26 u 0.89 1.27 = 2.9 0.11 = 1.16 0.11 = 2.24 0.33 J 2.3 0.33 = 1.41 0.33 UJ 0.16 0.59 = 4.07 1.53 

SLD70710 UJ 0.02 0.2 UJ 0.15 0.86 = 1.87 0.09 = 0.42 0.08 J 1.21 0.21 J 2.72 0.37 J 1.06 0.21 u 0.3 0.39 J 1.49 I.OS 

SLD7071S UJ 0.07 0.2 UJ 0.1 0.94 = 1.84 0.08 = 0.85 0.08 J 1.06 0.39 J 2.39 0.33 = 1.43 0.33 UJ 0.08 0.46 J 1.5 1.17 

SLD70717 UJ 0 0.22 UJ 0.1 0.92 = 1.16 0.09 = 0.9 0.09 = 1.84 0.34 = 1.65 0.16 = 1.18 0.16 UJ 0.14 0.44 u 0.73 1.25 
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Survey Unit Sample Name Actinium•l27 Protactinium-231 Radium-216 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium.2J5 Uranium-238 
VQ Results MDA VQ Results MDA VQ Results MDA VQ Results l\lDA VQ Results I\IDA VQ Results MDA VQ Results MDA VQ Results MDA VQ Results J\IDA 

Class 2, SU-6 HTZ85295 u 0.30 0.36 UJ 0.27 0.92 - 6.31 0.09 - 0.95 0.11 J 1.85 0.31 = 7.53 0.14 = 1.46 0.14 u 0.42 0.48 - 5.94 0.70 

HTZ85300 UJ 0.10 0.41 UJ 0.24 I.IS - 3.68 0.10 - 0.67 0.14 = t.19 0.37 = 4.03 0.17 = 1.22 0.17 UJ 0.12 0.58 - 4.96 1.44 

HTZ85301 = 0.71 0.38 UJ 0.06 1.07 - 2.99 0.10 - 0.67 0.12 J 0.92 0.38 = 25.47 0.15 J 0.74 0.15 u 0.50 0.51 - 6.23 0.79 

HTZ85302 UJ 0.26 0.42 u 0.96 1.13 - 6.17 O.tO - 1.03 0.10 J 1.80 0.35 = 9.88 0.40 = 1.17 0.30 u 0.48 0.52 = 5.63 0.79 

HTZ85304 UJ 0.15 0.48 UJ 0.01 1.34 - 3.70 0.12 - 0.85 0.16 = 1.52 0.16 = 11.20 0.16 J 0.76 0.16 UJ 0.29 0.62 = 7.75 0.91 

HTZ85313 UJ 0.04 0.28 UJ 0.08 0.71 - 3.74 O.Q7 - 0.88 0.08 J 1.06 0.32 = 4.77 0.38 J 0.95 0.17 = 0.45 0.36 - 6.03 0.61 

SLD86222 UJ 0.05 0.13 UJ -0.08 0.35 - 0.98 O.QJ - 0.28 0.04 J 0.36 0.33 J 1.01 0.37 J 0.61 0.15 UJ -0.02 O.t8 J 0.76 0.29 

SLD86223 UJ -0.03 O.t7 UJ -0.51 0.48 - 1.25 0.04 - 0.57 0.05 J 1.10 0.28 = 1.99 0.28 = 1.04 0.28 UJ 0.02 0.23 J 1.42 0.38 

SLD86224 UJ O.t6 0.28 UJ 0.36 0.71 - 3.45 O.Q7 - 0.85 0.08 J t.49 0.40 = 3.36 0.30 J 0.83 0.16 UJ 0.12 0.37 - 2.48 0.58 

SLD86225 UJ -0.03 0.18 UJ -0.18 0.49 - 1.18 0.05 - 0.86 0.06 J 1.31 0.14 = 1.57 O.t4 = 1.36 O.t4 UJ O.tl 0.25 J 1.t9 0.43 

SLD86226 UJ -0.07 0.25 UJ 0.19 0.64 - 2.22 0.06 - 0.80 O.Q7 J 0.84 0.15 = 2.14 0.15 J 0.68 0.15 J 0.37 0.33 = 7.42 0.60 

SLD86227 UJ 0.Q3 0.26 UJ O.Q7 0.70 - 3.16 0.06 - 1.07 O.Q7 J 1.69 0.16 = 2.29 0.39 = 1.09 0.29 UJ 0.15 0.38 - 5.19 0.62 

SLD86228 UJ -0.02 0.24 UJ 0.35 0.68 - t.07 0.06 - 0.97 0.09 - 1.67 0.13 = 1.04 0.24 - 1.08 0.24 UJ -0.13 0.30 J 1.43 0.50 

SLD86229 UJ -0.04 0.30 UJ -0.18 0.8t - 2.76 0.08 - 0.74 0.10 J 1.03 0.33 = 3.45 0.15 J 0.78 0.15 = 0.58 0.39 = 9.70 0.64 

SLD86230 UJ 0.08 0.19 UJ 0.08 0.54 - 0.98 0.05 J 0.23 O.Q7 J 0.42 0.24 J 0.89 0.29 J 0.39 0.13 UJ 0.13 0.24 J 0.76 0.36 

SLD86231 UJ O.Q7 0.19 UJ 0.17 0.50 - 1.99 0.05 - 0.37 0.06 J 0.56 0.4t = 2.40 0.15 u 0.26 0.28 - 0.72 0.26 - 11.70 0.50 

SLD86232 u 0.23 0.28 UJ 0.28 0.71 - 3.37 0.06 - 0.95 0.09 J 1.79 0.32 = 3.32 0.13 - 0.95 0.24 UJ 0.10 0.37 - 2.30 0.62 

SLD86233 UJ 0.07 0.22 UJ -0.03 0.58 - 2.05 0.05 - 0.73 O.Q7 J 1.43 0.30 = 2.01 0.14 J 0.55 0.14 UJ 0.17 0.29 J I.SO 0.47 

SLD86234 u 0.35 0.35 UJ 0.29 0.86 - 2.99 0.08 - 0.78 0.09 J 1.34 O.tS - 6.30 0.15 J 0.82 0.28 = 0.94 0.44 - 22.79 0.88 

SLD86235 UJ 0.16 0.23 UJ 0.19 0.61 - 1.91 0.05 - 0.75 O.Q7 J 1.18 0.13 = 2.69 0.25 - 1.17 0.25 u O.t8 0.31 - 3.70 0.49 

SLD86236 UJ -0.04 0.23 UJ 0.11 0.66 - t.11 0.06 - 0.86 0.08 - I.SO 0.13 = 2.04 0.13 = 0.92 0.13 UJ 0.10 0.30 J 1.06 0.47 

SLD86237 UJ 0.05 0.24 UJ 0.23 0.69 - 1.85 0.06 - 0.86 0.08 - 1.31 0.27 = 2.59 0.27 J 0.53 0.14 UJ 0.02 0.31 J 1.87 0.48 

SLD86238 UJ 0.10 0.24 UJ 0.25 0.63 - 1.03 0.06 - 0.89 0.09 = 1.26 0.28 = 1.26 0.28 = 1.21 0.28 UJ 0.17 0.30 J 0.80 0.48 

SLD86239 UJ 0.00 0.20 UJ -0.14 0.56 - 1.16 0.05 - 0.71 0.08 J 0.77 0.32 = 1.29 0.36 J 0.79 0.14 UJ 0.05 0.27 J 1.45 0.43 

SLD86240 UJ -0.01 0.17 UJ -0.07 0.44 - l.t I 0.04 - 0.38 0.06 J 0.32 0.24 J 0.74 0.24 UJ 0.18 0.24 UJ 0.01 0.23 J 0.85 0.32 

SLD86241 UJ -0.05 0.31 UJ 0.37 0.81 - 6.14 O.Q7 - 1.06 O.tO - 1.36 0.28 = 6.05 0.23 = 1.25 0.13 UJ 0.22 0.43 - 4.49 0.61 

SLD86242 UJ 0.08 0.28 u 0.58 0.77 - 2.96 O.Q7 - 0.81 0.09 = 1.9t 0.16 = 3.59 O.t6 = 1.33 O.t6 UJ 0.10 0.36 - 3.86 0.55 
SLD86243 UJ -0.14 0.22 UJ 0.01 0.65 - t.92 0.06 - 0.83 0.09 = 1.37 0.13 = 1.80 0.13 J 0.71 0.13 UJ -0.14 0.30 J 1.72 0.48 

SLD86244 UJ -0.05 0.31 UJ 0.32 0.85 - 2.89 0.08 - 0.68 0.11 = 0.88 0.12 = 4.05 0.30 J 0.43 0.22 UJ 0.13 0.40 - 3.15 0.57 

SLD86245 UJ 0.14 0.28 UJ -0.27 0.75 - 2.98 O.Q7 - 0.83 0.10 - 1.22 0.34 = 4.18 0.14 J 0.89 0.25 UJ 0.49 0.39 - 5.41 0.55 

SLD86246 UJ 0.04 0.22 UJ -0.40 0.58 - 1.02 0.06 J 0.24 0.07 J 0.72 0.32 J 1.27 0.27 J 0.27 0.14 UJ 0.05 0.30 J 1.21 0.66 
SLD86247 UJ 0.01 0.35 UJ 0.42 0.98 - 3. tO 0.09 - 0.75 O.tl J 0.75 0.12 = 2.44 0.12 = 1.06 0.12 UJ -0.10 0.44 - 2.79 1.09 

SLD86248 = 0.53 0.48 UJ -0.76 1.48 - 6.21 0.14 - 0.83 0.17 J 0.98 0.14 = 9.4t 0.14 J 0.87 0.14 UJ O.t4 0.74 - 5.81 1.76 
SLD86249 UJ 0.20 0.41 UJ 0.38 1.12 - 3.44 0.10 - 1.06 0.13 J 1.09 0.44 = 3.02 0.16 = 1.31 0.30 u 0.37 0.54 - 5.01 1.26 
SLD86250 UJ 0.22 0.56 UJ 0.45 1.45 - 4.33 O.t2 - 0.72 0.17 J 1.18 0.36 = 8.66 0.27 = 1.36 0.27 u 0.54 0.76 - 12.26 1.85 

SLD86251 UJ -0.07 0.53 UJ -0.72 t.38 - 4.73 0.15 - 1.16 0.16 J 1.30 0.24 = 4.09 0.13 = 1.55 0.13 UJ 0.23 0.72 - 5.44 1.82 

SLD86252 UJ 0.15 0.43 UJ -0.53 1.29 - 3.86 0.11 - 0.98 0.15 J t.07 0.14 = 3.79 0.14 J 0.89 0.27 UJ 0.05 0.59 - 2.65 1.55 
SLD86253 UJ 0.01 0.51 u 1.34 1.45 - 6.41 0.13 - 1.03 O.t7 J 1.77 0.14 = 4.41 0.26 J 0.93 0.14 u 0.80 0.7t - 5.95 1.69 
SLD86254 UJ 0.00 0.27 u 0.46 0.74 - 1.70 O.Q7 J 0.29 0.06 J 0.46 0.13 J 1.81 0.13 J 0.46 O.t3 u 0.28 0.37 J I.SO 0.85 
SLD86255 u 0.27 0.38 UJ 0.50 I.II - 3.46 0.11 - 0.89 0.13 J 1.52 0.27 = 4.69 0.27 = 1.06 0.14 u 0.29 0.52 - 4.83 1.29 
SLD86256 UJ -0.11 0.43 UJ 0.74 1.30 - 2.54 O.t2 - I.OS 0.15 J 1.46 0.3t J 2.27 0.31 = 1.16 0.31 UJ 0.15 0.58 - 3.55 1.41 
SLD86257 UJ -0.11 0.37 UJ -0.70 0.91 - 2.67 0.09 - 0.64 0.13 J 0.84 0.35 = 3.77 0.39 J 0.75 0.16 UJ 0.31 0.57 - 10.64 1.37 
SLD86258 UJ -0.04 0.23 UJ 0.36 0.66 - 2.13 0.06 - 0.80 0.07 - 0.99 0.33 = 2.57 0.25 J 0.58 0.13 UJ 0.05 0.32 - I.IS 0.53 
SLD86259 u 0.23 0.23 UJ 0.08 0.60 - 2.10 0.06 - 0.63 O.Q7 J 0.56 0.32 = 15.43 0.27 J 0.95 O.t4 UJ 0.02 0.29 - 1.20 0.51 
SLD86260 UJ 0.18 0.58 UJ 0.36 1.79 - 2.72 0.16 - 0.82 0.20 - 1.09 0.25 = 5.55 0.25 - 0.95 0.t4 UJ -0.12 0.76 - 5.19 1.28 
SLD8626t UJ 0.51 0.82 UJ -0.96 1.94 - 3.81 0.18 - 0.70 0.26 J 0.64 0.13 = 18.35 0.13 J 0.39 0.13 J 1.07 0.95 - 14.19 1.69 
SLD86262 UJ 0.00 0.22 UJ 0.37 0.57 - 1.54 0.05 - 0.52 0.06 J 0.48 0.31 = 2.37 0.31 J 0.66 0.14 UJ 0.26 0.30 - 2.02 0.46 
SLD86263 UJ 0.06 0.25 UJ 0.23 0.66 - 2.t9 0.06 - 0.69 0.07 J 0.79 0.22 = 2.98 0.12 J 0.65 0.22 - 0.46 0.32 - 7.61 0.61 
SLD86264 UJ 0.01 0.27 UJ -0.05 0.65 - 2.22 O.Q7 - 0.72 0.08 - 0.90 0.33 = 1.39 0.23 = 0.89 0.23 UJ 0.14 0.35 - 3.52 0.57 
SLD86265 UJ O.Q7 0.29 u 0.60 0.79 - 3.07 O.Q7 - 0.68 O.Q7 J 0.81 0.26 = 11.21 0.14 = 1.23 0.14 UJ 0.06 0.37 - 4.91 0.64 
SLD86266 u 0.23 0.28 UJ -0.20 0.74 - 2.66 O.Q7 - 0.63 0.09 J 0.40 0.26 = 5.46 0.14 J 0.67 0.14 UJ 0.10 0.39 - 3.91 0.59 
SLD86267 UJ 0.04 0.26 UJ -0.02 0.69 - 3.43 0.07 - 0.90 0.08 J 0.92 0.26 = 3.38 0.35 J 0.66 0.26 u 0.44 0.37 = 4.74 0.57 
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• • • Post Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City ofVeince. Illinois Property (DT-1 I) 

Survey Unit Sample Nam• Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-235 Uranium-238 
VQ R,sults MDA VQ R,sults MDA VQ Results MDA VQ Results !\IDA VQ Results !\IDA VQ Results MDA VQ Results MDA VQ R,sults MDA VQ R.,ults l\IDA 

Class 2, SU-6 SLD86268 UJ 0.17 0.28 UJ 0.22 0.74 = 4.23 0.o7 = 1.00 0.08 = 1.43 0.23 = 3.66 0.23 J 0.60 0.13 UJ 0.21 0.39 = 3.04 0.60 
(Cont.) SLD86269 u 0.21 0.27 UJ 0.06 0.73 = 3.53 0.o7 = 1.00 0.08 J 0.68 0.32 = 3.00 0.13 = 0.90 0.13 UJ 0.15 0.37 = 2.74 0.60 

SLD86278 u 0.45 0.67 u 1.26 1.74 = 8.82 0.17 = 1.21 0.21 = 2.09 0.31 = 5.89 0.17 = 1.72 0.31 UJ -0.06 0.85 = 6.67 2.11 

SLD86279 u 0.29 0.36 u 0.81 1.04 = 5.03 0.09 = 0.87 0.11 = 1.16 0.43 = 6.22 0.29 J 0.80 0.29 u 0.46 0.47 = 6.46 0.72 

SLD86280 u 0.96 0.39 UJ 0.50 1.01 = 4.34 0.09 = 1.07 0.11 = 1.54 0.31 = 4.11 0.17 = 1.55 0.17 J 0.48 0.47 = 8.97 0.82 
SLD86281 UJ 0.14 0.26 UJ -0.01 0.69 = 3.02 0.07 = 0.55 0.07 = 1.31 0.32 = 4.73 0.32 J 0.69 0.14 u 0.27 0.33 = 3.86 0.59 
SLD86282 UJ 0.25 0.87 u 3.53 2.58 = 3.25 0.24 = 0.85 0.31 = 1.21 0.28 = 5.64 0.38 J 0.65 0.28 UJ 0.26 1.10 = 7.76 1.65 

SLD86283 UJ 0.01 0.23 UJ -0.07 0.63 = 1.36 0.05 = 0.84 0.o7 = 1.04 0.13 = 2.65 0.24 = 1.13 0.24 UJ 0.00 0.30 = 2.70 0.52 

SLD86284 UJ 0.00 0.29 u 0.61 0.78 = 2.45 0.o7 = 0.58 0.09 J 0.37 0.34 = 5.81 0.15 J 0.90 0.15 = 0.41 037 = 6.09 0.58 
SLD86285 UJ 0.11 0.28 u 0.56 0.83 = 1.14 0.o7 = 0.98 0.09 J 1.12 0.23 J 1.85 0.23 J 0.50 0.12 UJ 0.o7 0.34 = 1.74 0.55 
SLD86286 UJ o.oi 0.24 UJ 0.51 0.70 = 1.57 0.o7 = 0.63 0.08 J 1.20 0.27 J 1.49 0.36 J 0.69 0.14 u 0.22 0.32 = 2.02 0.47 
SLD86287 UJ 0.18 0.33 UJ 0.11 0.79 = 2.47 0.08 = 0.75 0.09 J 0.72 0.11 = 3.13 0.11 J 0.67 0.11 J 0.42 0.38 = 8.52 0.65 

SLD86288 UJ 0.07 0.26 UJ 0.27 0.71 = 2.09 0.07 = 0.72 0.08 J 1.17 0.33 = 341 0.27 J 0.73 0.32 J 0.39 0.32 = 5.24 0.53 
SLD86290 u 0.11 0.19 UJ -0.07 0.46 = 1.90 0.04 = 0.49 0.05 = 1.37 0.13 = 1.85 0.25 J 0.63 0.13 UJ O.o7 0.25 = 1.98 0.40 
SLD86291 UJ -0.04 0.14 u 0.32 0.38 = 0.95 0.03 J 0.21 0.05 J 0.23 0.12 = 1.27 0.12 J 0.18 0.12 UJ -0.02 0.18 = 1.21 0.31 
SLD86292 UJ 0.13 0.22 UJ 0.16 0.55 = 2.80 0.05 = 0.47 0.06 = 1.24 0.35 = 2.67 0.14 J 0.45 0.26 UJ -0.01 0.28 = 2.48 0.45 
SLD86299 UJ -0.07 0.19 UJ 0.14 0.51 = 2.24 0.05 = 0.50 0.05 J 0.45 0.26 = 1.90 0.26 J 0.52 0.14 u 0.16 0.25 = I.SI 0.41 

Investigation HTZ76661 u 1.56 0.32 u 0.35 1.02 = 2.43 0.08 = 0.69 0.08 J 0.51 0.32 J 2.37 0.15 J 0.54 0.1S = 0.66 0.47 = 16.18 2.75 
Samples HTZ76662 u 2.14 0.35 u 0.93 1.13 = 3.99 0.09 = 0.76 0.09 J 1.04 0.14 = 4.89 0.31 = 1.02 0.26 = 0.80 0.55 = 14.11 2.83 

HTZ76663 u 0.12 0.31 u 0.50 I.OS = 1.60 0.08 = 0.41 0.08 J 0.71 0.52 J 1.89 0.56 J 0.63 0.52 = 0.55 0.50 = 11.17 2.62 
HTZ76664 = 0.57 0.25 u 1.67 1.32 = 8.15 O.IO = 0.63 0.IO J 0.93 0.32 = 11.31 0.27 J 0.90 0.14 u -0.10 0.65 = 6.23 3.26 
HTZ76665 u 1.48 0.37 u 0.68 1.26 = 3.86 O. IO = 0.58 O.IO J 1.17 0.32 = 4.02 0.27 J 0.91 0.1S = 1.04 0.63 = 17.18 3.32 
HTZ76666 u 1.37 0.38 u 0.67 1.38 = 3.99 0.11 = 0.51 0.12 J 0.84 0.16 = 4.16 0.36 J 0.36 0.16 = 2.14 0.66 = 42.59 4.00 
HTZ76667 u 2.13 0.29 u 0.88 0.82 = 1.31 0.o7 = 0.88 0.o7 J 1.53 0.31 J 1.65 0.14 = 1.08 0.14 u -0.09 0.39 u 0.85 2.04 
HTZ76668 u 1.49 0.35 u 0.74 1.22 = 5.05 O. IO = 0.54 O.IO J 0.99 0.36 = 5.33 0.27 J 0.81 0.15 u 0.62 0.64 = 14.90 3.25 
HTZ76717 u 2.45 0.43 u 0.81 1.41 = 4.24 0.11 = 1.02 0.10 = 1.36 0.30 = 5.09 0.30 J 0.83 0.16 u 0.11 0.68 = 8.86 3.45 
HTZ76718 u 2.07 0.41 u 1.49 1.31 = 2.77 0.10 = 0.68 0.11 = 1.18 0.27 = 3.76 0.27 J 0.70 0.15 J 0.75 0.58 = 7.57 3.36 

Preferential SLD70718 u 0.16 0.21 UJ 0.31 0.92 = 1.24 0.08 = 0.91 0.08 = 2.11 0.3 = 1.95 0.17 J 0.81 0.17 UJ 0.03 0.42 UJ 0.54 1.22 
Pathways SLD70719 u 0.18 0.25 UJ 0.52 I.I = 3.08 0.1 = 0.79 0.1 J 1.24 0.36 = 3.26 0.17 J 0.62 0.17 UJ 0.22 0.55 = 5.53 1.35 

SLD70720 UJ -0.02 0.18 UJ 0.14 0.92 = 1.21 0.08 = 0.6 0.08 = 1.66 0.36 = 1.7 0.36 = 1.47 0.36 UJ 0.08 0.44 J 1.76 1.13 
SLD70721 = O.S 0.14 u 0.76 0.79 = 3.67 0.06 = 0.75 0.o7 = 0.75 0.o7 UJ 4.11 5.5 = 0.75 0.07 u 0.34 0.36 = 5.81 0.55 
SLD70722 UJ 0.02 0.16 UJ 0.29 0.73 = 2.25 0.06 = 0.89 0.06 = 0.89 0.06 UJ 1.54 4.99 = 0.89 0.06 UJ 0 0.32 = 2.63 0.47 
SLD70774 UJ 0.08 0.22 UJ -0.04 1.07 = 1.4 0.09 = 0.72 0.11 J 1.26 0.42 = 1.89 0.19 J 0.84 0.19 UJ 0.08 0.47 J 1.84 1.13 
SLD70775 UJ O.o7 0.21 UJ -0.5 0.87 = 2.36 0.o7 = 0.83 0.09 J I 0.26 = 1.91 0.26 = 1.6 0.26 u 0.39 0.46 J 1.63 1.14 
SLD70776 = 0.27 0.13 u 0.49 0.73 = 1.96 0.06 = 0.83 0.o7 = 0.83 0.07 = 15.28 4.89 = 0.83 0.07 u 0.09 0.32 = 1.3 0.48 
SLD70777 u 0.1 0.14 u 0.o7 0.58 = 1.21 0.05 = 0.77 0.05 = 0.77 0.05 u 0.54 4.21 = 0.77 0.05 u 0.06 0.27 = 0.99 0.41 
SLD70778 u 0.12 0.16 u 0.46 0.72 = 2.51 0.06 = 0.93 0.06 = 0.93 0.06 UJ -0.59 4.77 = 0.93 0.06 UJ 0.09 0.32 = 2.16 0.49 
SLD70779 UJ 0.12 0.32 UJ -0.19 1.67 = 1.86 0.16 = 0.48 0.16 = 1.33 0.39 J 1.17 0.25 J 0.59 0.13 UJ 0.o7 0.66 u 1.01 1.38 
SLD70780 u 0.11 0.2 u 0.1 S 0.89 = 1.8 0.09 = 0.93 0.08 = 1.91 0.43 J 2.82 0.16 = 1.23 0.16 u 0.09 0.46 J 1.95 I.I I 
SLD70781 u 0.14 0.23 u 0.57 1.01 = 1.48 0.09 = 1.02 0.08 = 1.6 0.34 J 1.5 0.25 = I 0.14 u O.oJ 0.44 J 1.6 1.18 
SLD70782 u 0.33 0.47 UJ -0.03 2.25 = 3.3 0.22 = 0.82 0.22 = 1.41 0.36 = 2.05 0.27 = 1.3 0.27 UJ 0.13 0.89 J 1.66 1.43 
SLD70783 u 0.03 0.19 u -0.1 0.84 = 1.3 0.08 = 0.76 0.08 = 1.58 0.35 = 1.99 0.16 = I.II 0.16 u 0.21 0.39 u 0.86 1.01 
SLD80090 UJ 0.00 0.23 UJ 0.04 0.97 = 1.85 0.09 = 0.89 0.09 = 0.89 0.20 UJ 1.36 11.06 = 0.94 0.11 UJ 0.17 0.47 = 2.24 1.25 
SLD80166 UJ -0.15 0.23 u 0.91 0.97 = 5.11 0.o7 = 1.19 0.08 J 1.19 0.45 UJ 4.04 8.45 = 1.24 0.15 UJ 0.21 0.50 = 5.92 0.79 
SLD80167 = 0.23 0.18 UJ O.IO 0.86 = 4.79 0.o7 = 1.21 0.o7 = 1.31 0.26 u 5.85 7.44 = 1.21 0.30 UJ 0.00 0.45 = 3.50 0.70 
SLD80168 UJ -0.02 0.17 UJ 0.04 0.69 = 3.13 0.05 = 0.97 0.06 = 1.46 0.33 UJ 3.44 6.13 = 1.38 0.25 u 0.28 0.38 = 3.87 0.60 

Attachment C-3 C-3-9 REV.O 



Post-Remedial Action Report for the Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

• 

ATTACHMENT C-4 

• CITY OF VENICE FINAL STATUS SURVEY SOIL SAMPLE DATA SUMMARY 

• REV.0 



• Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Tb-232 Ra-228 Th-228 Ac-227 Pa-231 SORe SOR8 

(oCi/g) (pCi/2) (pCi/2) (pCi/2l CnCiM (oCi/2) (pCi/2) (oCi/2) (oCi/2) (5/5/50) (15/15/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 

Detects 32 32 32 0 32 32 32 7 13 - -
No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Surve Unit 1 Class 1 Surface Data Summary 
Statistic SamolcTvoc Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORs 

Mean Svstematic 1.93 2.56 2.41 0.17 0.90 0.71 1.10 0.11 0.26 0.34 0.09 
Median Systematic 1.45 1.87 1.72 0.11 0.85 0.68 1.09 0.01 0.22 0.24 0.02 

Standard Deviation Systematic 1.33 2.33 1.74 0.17 0.32 0.21 0.44 0.19 0.26 0.25 0.19 
Number of samples Svstematic 25 25 25 25 25 25 25 25 25 25 25 

Maximum All I 1.04 13.58 8.07 0.56 1.70 1.21 1.95 0.83 1.25 1.1 I 0.88 
Range All 10.13 12.58 7.57 0.56 1.57 0.92 1.59 0.83 1.26 0.97 0.88 

SamolcName UTZ Area (m2l SamolcTvne Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 

HTR79l01 0.5 Biased 3.17 3.87 2.45 0.17 0.58 0.42 1.85 0.32 0.00 0.35 0.15 

HTR79l02 I Biased 4.78 6.12 5.52 0.47 0.93 0.76 1.41 0.16 0.03 0.58 0.36 

HTR79!03 I Biased 2.53 1.93 6.89 0.56 0.69 0.84 1.36 0.19 0.08 0.36 0.11 

HTR79l06 I Biased 0.92 1.02 4.23 0.22 0.13 0.28 0.42 0.00 0.29 0.17 0.06 

HTR79107 I Biased 1.47 1.01 1.93 0.00 1.08 0.86 0.64 0.03 0.64 0.21 0.01 

HTR79!08 I Biased 1.52 1.47 2.37 0.00 1.25 1.21 0.99 0.02 0.06 0.23 0.04 

HTR79!09 I Biased 7.04 9.12 6.66 0.12 0.86 0.69 1.21 0.12 0.54 0.80 0.58 

HTR79I 10 I Biased 1.27 1.97 1.92 0.07 0.58 0.75 1.45 0.03 0.54 0.22 0.01 

HTR7911 I 40 Biased 8.67 13.58 6.87 0.41 0.74 0.68 1.14 0.82 1.25 1.09 0.88 

HTR79112 20 Biased 6.16 9.74 5.86 0.19 1.21 0.84 1.04 0.65 0.08 0.85 0.62 

HTR79123 10 Biased 3.59 5.96 4.24 0.44 0.36 0.81 I.OS 0.56 0.72 0.54 0.32 

• HTR79l24 10 Biased 2.45 1.64 4.07 0.33 0.85 0.77 0.44 0.27 0.42 0.30 0.05 

HTR79l25 10 Biased 2.23 2.24 2.97 0.07 0.42 0.68 1.08 0.27 0.23 0.25 0.05 

HTZ76781 10 Biased 5.63 5.48 4.51 0.34 1.26 1.17 1.69 0.12 0.07 0.55 0.31 

HTZ76784 0.5 Biased 2.77 6.57 3.94 0.16 0.84 0.81 1.23 0.16 0.57 0.57 0.36 

HTZ76785 0.5 Biased 11.04 9.18 4.98 0.47 1.64 0.66 1.80 0.83 I.OS 0.95 0.66 

HTZ76794 0.5 Biased 5.70 5.41 6.78 0.53 0.98 0.83 0.80 0.53 0.81 0.58 0.34 

SLD79888 .. Svstematic 1.67 1.26 0.76 0.08 0.84 0.75 0.77 0.00 0.36 0.18 0.00 

SLD80l94 -- Svstematic 2.46 1.91 2.65 0.26 0.73 0.87 1.11 0.01 0.53 0.28 0.02 

SLD80l96 .. Systematic 4.58 4.28 4.97 0.47 1.70 I.IS I.SO 0.00 0.20 0.52 0.27 

SLD80283 -- Svstematic 1.45 1.20 2.00 0.27 0.70 0.64 0.98 0.08 0.22 0.18 0.01 

SLD80285 -- Systematic 1.30 1.87 1.29 0.00 1.16 0.92 1.70 0.00 0.60 0.23 0.00 

SLD80289 -- Systematic 1.67 1.56 3.74 0.27 0.40 0.33 0.35 0.08 0.16 0.21 0.05 

SLD80329 .. Svstematic 1.20 2.15 0.49 0.00 0.73 a.so 0.71 0.06 0.16 0.20 0.01 

SLD80331 -- Systematic 0.98 1.88 1.32 0.17 0.59 0.53 1.01 0.00 0.00 0.19 0.00 

SLD80333 -- Systematic 1.89 1.47 1.47 0.09 1.55 0.91 1.18 0.00 0.00 0.26 0.03 

SLD80335 .. Svstematic 0.99 2.44 3.83 0.55 1.06 0.85 1.87 0.00 0.00 0.31 0.08 

SLD80339 -- Systematic 1.02 1.35 0.95 0.05 0.49 0.33 0.42 0.04 0.19 0.14 0.00 

SLD80341 .. Svstematic 1.25 1.82 1.30 0.05 0.85 0.97 1.82 0.00 0.00 0.21 0.00 

SLD80343 -- Svstematic 1.04 1.49 1.29 0.04 0.85 0.62 1.35 0.00 0.33 0.18 0.00 

SLD80345 -- Systematic 1.20 1.30 1.55 0.10 0.98 0.78 1.14 0.00 0.60 0.18 0.00 

SLD80476 -- Systematic 1.29 1.68 1.57 0.21 0.89 0.57 0.73 0.00 0.00 0.20 0.00 

SLD80479 -- Svstematic 1.45 2.09 1.44 0.00 1.02 0.83 1.01 0.00 0.00 0.24 0.01 

SLD8048I .. Systematic 6.77 11.85 5.74 0.52 0.77 0.95 1.95 0.74 1.06 0.97 0.75 

SLD80483 -- Svstematic 1.45 1.91 1.72 0.13 0.79 0.70 1.10 0.00 0.00 0.57 0.01 

SLD80485 -- Svstematic 1.28 2.05 1.40 0.00 0.36 0.33 0.42 0.03 0.22 0.51 0.02 

SLD80487 -- Systematic 1.53 1.78 2.30 0.00 1.14 0.67 0.95 0.34 0.26 0.24 0.02 

SLD80492 .. Svstematic 1.46 1.61 2.83 0.11 0.86 0.62 1.09 0.14 0.22 0.22 0.03 

SLD80493 -- Systematic 1.66 1.47 3.20 0.22 0.93 0.54 0.71 0.20 0.06 0.24 0.04 

SLD80495 .. Systematic 3.65 3.98 1.98 0.00 1.35 0.95 1.47 0.27 0.49 1.11 0.47 

SLD80498 -- Svstematic 3.17 7.33 8.07 0.46 0.72 0.67 I.OS 0.56 0.47 0.70 0.49 
SLD81256 -- Systematic 1.84 2.41 2.41 0.13 1.15 0.68 1.17 0.10 0.28 0.29 0.05 

• Note: Results arc expressed m pC1/g, SOR nlucs arc umtlcss, B•background, Nsnc1, G•gross . 
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Reference Area Data Summary • Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SOR8 

lnCi/1!) lnCi/1!) l<oCi/1!) i(oCil!!l (oCi/1!) lnCi/1!) lnCi/1!) (oCi/1!) {nCi/(!) (5/5/50) '15/15/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

Median 2.53 1.66 1.16 0.08 1.07 0.97 I.JO 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit I Class I Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR.v 

Mean 1.54 2.36 2.72 0.14 0.98 0.77 1.28 0.04 0.20 0.28 O.Q7 
Median 1.32 1.99 1.54 0.09 1.02 0.82 1.20 0.00 0.07 0.24 0.03 

Standard Deviation 0.77 I.IS 3.01 0.18 0.33 0.23 0.53 0.08 0.22 0.12 0.12 
Number of samoles 31 3 I 31 31 31 31 31 31 31 31 31 

Maximum 4.33 7.48 13.43 0.72 1.78 1.41 2.17 0.33 0.71 0.75 0.55 
Range 3.54 6.93 12.68 0.72 1.47 1.17 1.93 0.33 0.71 0.62 0.55 

SamoleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 
SLD79889 SLD79888 1.76 2.60 1.13 0.14 0.54 0.60 0.73 0.06 0.23 0.24 0.04 
SLD80l95 SLD80194 4.33 4.03 3.67 0.22 1.27 1.41 1.21 0.00 0.60 0.46 0.22 
SLD80197 SLD80196 2.37 1.98 2.36 0.25 0.84 0.71 0.75 0.17 0.19 0.26 0.02 
SLD80284 SLD80283 1.24 1.94 5.20 0.33 1.02 0.82 1.17 0.03 0.06 0.30 0.08 
SLD80286 SLD80285 1.30 2.51 0.87 0.00 1.13 0.82 2.17 0.00 0.58 0.26 0.04 
SLD80287 SLD80285 1.35 1.90 0.84 0.01 1.57 0.83 1.78 0.00 0.35 0.25 0.03 
SLD80288 SLD80285 1.13 1.99 0.75 0.11 1.02 0.92 1.94 0.11 0.26 0.22 0.00 
SLD80290 SLD80289 1.32 1.81 2.53 0.17 0.80 0.65 0.56 0.00 0.34 0.22 0.02 
SLD80330 SLD80329 0.81 2.62 0.95 0.09 I.OS 0.88 1.90 0.00 0.00 0.26 0.05 
SLD80332 SLD8033I 1 07 1.81 1.04 0.00 0.54 0.61 1.19 0.00 0.00 0.18 0.00 
SLD80334 SLD80333 1.68 3.14 1.06 0.00 1.78 0.80 2.08 0.00 0.02 0.35 0.13 
SLD80336 SLD80335 0.95 1.65 4.66 0.05 1.16 0.91 1.49 0.00 0.05 0.28 0.07 
SLD80337 SLD80335 0.93 2.19 1.96 0.00 0.60 0.89 1.76 0.11 0.01 0.24 0.03 
SLD80338 SLD80335 0.96 1.85 1.95 0.06 I.OS 0.88 1.59 0.05 0.00 0.23 0.01 
SLD80340 SLD80339 1.39 1.92 1.49 0.12 0.88 0.46 1.33 0.06 0.25 0.22 0.00 
SLD80342 SLD80341 1.22 2.70 0.80 0.00 0.91 0.89 1.88 0.00 0.00 0.26 0.05 • SLD80344 SLD80343 0.99 1.61 1.38 0.00 1.29 0.78 1.20 0.00 0.33 0.22 0.01 
SLD80346 SLD80345 1.09 1.60 1.09 0.14 I.SI 0.77 1.14 0.00 0.35 0.23 0.03 
SLD80477 SLD80476 1.32 1.76 1.21 0.04 1.18 0.73 1.89 0.00 0.00 0.22 0.01 
SLD80478 SLD80495 3.47 3.33 13.43 0.62 0.90 1.10 1.12 0.19 0.68 0.57 0.34 
SLD80480 SLD80479 1.27 2.36 1.26 0.17 0.81 0.47 0.33 0.00 0.27 0.24 0.03 
SLD80482 SLD8048I 1.32 2.37 1.76 0.22 0.77 0.46 0.88 o.oi 0.06 0.24 O.Q3 
SLD80484 SLD80483 1.57 1.73 1.73 0.06 1.20 1.03 1.20 0.00 0.28 0.23 0.01 
SLD80486 SLD80485 1.26 1.64 1.54 0.18 1.02 0.87 1.57 0.00 0.00 0.21 0.00 
SLD80488 SLD80487 1.33 2.43 1.03 0.00 1.25 0.71 0.87 0.00 O.QI 0.27 0.04 
SLD80489 SLD80487 1.21 2.21 1.14 0.05 0.83 0.84 1.95 0.00 0.05 0.23 0.02 
SLD80496 SLD80495 2.40 7.48 10.53 0.72 0.56 0.54 0.74 0.33 0.46 0.75 0.55 
SLD80497 SLD80495 0.79 0.55 2.85 0.11 0.31 0.24 0.24 0.02 0.07 0.13 O.Q3 
SLD80499 SLD80498 2.51 2.95 8.95 0.53 1.12 0.89 1.27 0.00 0.71 0.45 0.22 
SLD80555 SLD80493 1.57 1.84 2.88 0.09 0.46 0.45 0.76 O.Q7 0.00 0.21 O.Q3 
SLD81172 :SLU~l2)6 1.83 2.54 2.29 0.00 0.91 0.89 0.92 0.00 0.00 0.28 0.06 

Note: Results nrc expressed in pC1/g, SOR \'alucs nrc uni1lcss, Bsbackground, N-net, Gsgross. 

• 
Attachment C-4 C-4-2 REV.O 



• Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORo SORa 
(..C.i/2) (..C.i/2) l<oCi/2) l<oCi/2) (oCl/2) fnf'i/2) (..C.i/2) /..C.i/2) fot"i/2) (515150) (15115/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 3 Class 2 Surface Data Summary 
Statistic SampleTvne Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SOR, 

Mean Systematic 1.44 2.05 1.70 0.15 0.82 0.64 1.06 0.16 0.02 0.63 0.11 
Median Svstematic 1.27 1.71 1.43 0.11 0.84 0.63 1.06 0.10 -0.03 0.55 0.02 

Standard Deviation Svstematic 0.70 1.09 0.77 0.27 0.34 0.28 0.42 0.15 0.29 0.24 0.18 
Number of samoles Systematic 29 29 29 29 29 29 29 29 29 29 29 

Maximum All 14.11 11.37 13.87 1.40 I.SO 1.44 1.81 0.70 0.88 3.33 2.53 
Range All 13.49 10.63 13.16 1.72 1.35 1.35 1.67 0.74 1.57 3.03 2.53 

SamoleName HTZ Area (m2l SamoleTvoe Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SOR, 
HTZ00470 I Biased 2.95 2.78 2.99 0.24 1.17 1.04 1.55 0.19 -0.01 0.88 0.22 
HTZ27441 0.33 Biased 0.97 5.36 2.05 0.15 0.93 0.78 1.13 0.18 0.19 1.30 0.70 
HTZ27448 0.5 Biased 0.89 1.52 I.IS 0.08 0.86 1.09 1.44 0.12 -0.14 0.55 0.03 
HTZ27452 0.33 Biased 0.69 1.72 1.2 0.06 0.74 0.83 0.9 0.1 0.4 0.53 0.00 
HTZ76651 37 Biased 1.57 2.66 1.75 0.06 0.88 0.48 0.84 0.15 -0.19 0.74 0.15 
HTZ76652 37 Biased 1.65 2.54 2.04 0.28 0.65 0.66 1.18 O.o3 -0.69 0.68 0.13 
HTZ76673 0.5 Biased 14.11 11.37 13.87 1.27 I.IS 0.84 1.06 0.70 0.54 3.33 2.53 
HTZ76674 28 Biased 1.20 2.02 1.24 -0. 13 0.62 0.64 1.13 -0.04 0.19 0.56 0.01 
HTZ76675 71 Biased 1.16 1.33 1.10 0.11 0.96 0.62 1.13 0.01 0.14 0.48 0.00 
HTZ76677 25 Biased 1.71 3.84 2.62 0.05 0.62 0.62 0.88 0.06 O.o3 0.94 0.40 
HTZ76676 I Systematic 1.27 1.58 1.92 0.20 0.82 0.52 0.99 0.06 0.02 0.52 0.01 

SLD06003 .. Systematic 0.8 1.09 0.95 0.14 0.37 0.31 0.82 0.05 -0.24 0.31 0.00 
SLD06004 .. Systematic 0.62 1.14 I 0.03 0.27 0.19 0.64 0.03 -0.12 0.30 0.00 

• SLD06005 .. Svstematic 0.93 3.57 2.17 0.14 0.75 0.62 0.61 0.06 0.25 0.91 0.34 
SLD06006 -- Svstematic 0.89 1.96 2.48 0.22 0.52 0.56 1.33 0.09 -0.06 0.55 0.02 
SLD06008 -- Systematic 0.76 2.96 1.43 0.08 0.72 0.6 0.5 0.06 -0.08 0.76 0.20 
SLD06009 .. Systematic 3.81 4.04 2.92 0.23 1.34 1.44 1.62 0.53 0.88 I.IS 0.55 
SLD06010 .. Svstematic 1.96 3.01 1.75 0.14 0.74 0.78 1.03 0.02 0.34 0.79 0.22 
SLD0601 I .. Systematic 1.09 1.7 1.33 O.Q7 0.74 0.37 1.09 0.15 0.35 0.51 0.00 
SLD06012 .. Systematic 1.06 1.76 1.88 O.Q7 0.91 0.81 0.86 0.09 -0.01 0.57 0.01 

SLD06013 -- Systematic 2.22 4.88 3.76 0.21 0.72 0.63 0.98 0.24 -0.1 1.20 0.63 
SLD06014 -· Systematic 1.8 2.53 2.01 1.4 0.21 0.61 1.23 0.18 -0.09 0.67 0.13 
SLD69727 .. Svstematic 1.28 1.39 0.91 0.37 I 0.79 1.12 0.13 -0.44 0.50 0.00 
SLD69728 .. Systematic 1.08 I.OS 0.81 0.02 1.22 0.69 0.8 0.34 -0.28 0.48 O.Q3 

SLD69729 .. Systematic 1.36 1.25 1.37 -0.32 0.62 0.8 1.52 0.22 0.17 0.46 0.00 
SLD69730 .. Systematic 0.87 0.86 I.II -0.06 1.25 0.78 0.83 0.2 0.08 0.45 0.03 
SLD69731 .. Svstematic I.IS 1.36 1.18 0.12 0.9 0.74 1.18 0.18 -0.42 0.48 0.00 
SLD69732 -- Svstematic 1.21 1.16 1.01 0.06 I.OS 0.57 1.63 0.17 0.19 0.47 0.00 
SLD69735 -- Svstematic 1.35 1.77 1.01 0.11 0.88 0.76 1.33 0.38 0 0.55 0.00 
SLD69736 -- Systematic I 0.74 2.13 0.09 0.94 0.76 1.22 0 -0.03 0.43 0.01 
SLD69737 -- Svstematic 1.34 1.71 0.71 -0.03 0.99 1.01 0.8 0.6 -0.08 0.56 0.01 
SLD69738 -- Systematic 1.41 1.32 1.26 0.11 1.2 I 0.66 0.1 -0.17 0.55 0.02 

SLD69739 -- Svstematic 0.83 1.12 0.89 0.09 0.34 0.19 0.29 0.05 0.3 0.31 0.00 
SLD697~0 .. Sv5temntic 2.88 1.12 2.79 -0.01 0.15 0.09 0.14 O.D2 0.59 0.66 0.05 
SLD69742 .. Systematic 2.35 3.06 2.05 0.05 I 0.65 1.65 0.1 -0.14 0.85 0.24 
SLD69743 .. Svstematic 1.74 4.24 2.44 0.09 1.5 0.48 1.6 0.08 0.16 1.20 0.56 
SLD69744 .. Svstematic 1.6 2.46 1.34 0.23 0.78 0.52 1.06 0.11 -0.33 0.67 0.10 
SLD69745 -· Svstematic 1.95 2.34 2.88 0.21 1.03 0.9 1.28 0.4 -0.29 0.73 0.11 
SLD69746 -- Systematic 1.27 2.15 1.75 0.19 0.84 0.43 1.81 0.01 0.09 0.63 0.05 

Note: Results arc expressed in pCi/g, SOR ,·11.lucs are unitless, 8:•baekground, N*nel, Ci-gross . 

• 
Attachment C-4 C-4-3 REV.O 



Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORa SOR8 
(oCi/2) (oCi/2) <oCi/2) {nl'i/2) (oCi/2) <oCi/2) {nl'i/2) (pCi/2) (oCi/2) (5/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Ran!!e 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 3 Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORs 

Mean 1.73 1.77 1.64 0.09 0.93 0.81 1.09 0.19 0.09 0.23 0.05 
Median 1.42 1.55 1.17 0.o7 0.95 0.86 1.02 0.15 0.12 0.21 0.01 

Standard Deviation 1.19 1.19 1.41 0.16 0.42 0.31 0.56 0.19 0.37 0.11 0.08 
Number of samoles 79 79 79 79 79 79 79 79 79 79 79 

Maximum 6.42 6.41 6.86 0.61 2.23 1.54 2.90 1.02 0.92 0.65 0.42 
Range 5.90 7.27 7.28 0.91 2.18 1.38 2.74 1.17 2.10 0.59 0.42 

SamoleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Tb-228 Ac-227 Pa-231 SORc SOR,· 
HTZ27442 HTZ27441 6.42 6.41 6.86 0.61 1.29 I 1.56 0.35 0.39 0.65 0.42 
HTZ27443 HTZ27441 3.54 4.07 4.12 0.34 1.05 0.93 1.76 0.09 0.59 0.42 0.20 
HTZ27445 HTZ76673 2.83 3.91 3.7 0.29 0.98 I.I I 1.83 0.07 -0.15 0.41 0.19 
HTZ27449 HTZ27448 0.74 1.25 1.87 0.1 0.61 0.77 0.82 0.13 0.33 0.17 0.01 
HTZ27453 HTZ27452 0.8 1.78 0.09 0.06 1.33 0.77 1.12 0.14 0.56 0.21 0.02 
HTZ27454 HTZ27452 2.46 3.38 3.07 0.16 0.89 0.92 1.02 0.17 0.11 0.35 0.13 
SLD06002 SLD06002 0.87 1.57 6.52 0.13 1.01 0.86 I.II 0.13 0.48 0.30 0.10 
SLD05962 SLD06002 1.44 3.05 2.82 0.11 0.94 0.91 1.2 -0.07 -0.07 0.32 0.10 
SLD05963 SLD06003 0.52 0.83 0.54 -0.01 0.39 0.26 0.32 0.o7 0.15 0.09 0.00 
SLD05964 SLD06004 0.81 0.86 1.68 0.01 0.32 0.47 0.49 0.o7 -0.02 0.12 0.00 
SLD05965 SLD06005 1.41 1.89 1.97 0.oJ 1.09 0.96 0.62 0.24 0.55 0.24 0.01 
SLD05966 SLD06006 0.97 2.05 2.12 0.07 1.45 I 0.93 0.17 0.3 0.28 0.04 
SLD06007 SLD06007 0.79 0.65 0.9 0.o7 0.4, 04R ow 0 27 -0.3 0.10 0.00 
SLD05968 SLD06008 0.86 1.91 1.66 -0.07 0.93 0.87 1.03 -0.02 0.3 0.22 0.00 
SLD05969 SLD06009 0.9 1.01 0.91 0.12 0.47 0.34 0.29 0.11 0.08 0.12 0.00 
SLD05970 SLD06010 1.22 1.54 1.22 0.16 0.76 0.71 0.8 0.09 -0.4 0.18 0.00 
SLD05971 SLD0601 l 1.03 1.35 0.92 0.13 1.58 0.95 1.65 0.35 0.55 0.21 0.03 
SLD05972 SLD06012 0.82 0.99 0.79 0.14 1.02 0.99 0.85 0.08 0.33 0.15 0.00 
SLD05973 SLD06013 0.68 1.36 0.38 0.08 0.47 0.27 0.55 0.1 0.32 0.13 0.00 • SLD05974 SLD06014 2.05 3.35 2.05 0.13 0.77 0.7 1.15 0.23 -0.08 0.32 0.11 
SLD70142 S'D69727 0.9 1.31 0.59 -0.02 0.28 0.28 0.28 0.24 0.08 0.12 0.00 
SLD70143 S'D69727 1.65 2.33 1.02 0.21 0.92 0.92 0.92 0.8 0.o7 0.24 0.03 
SLD70144 S'D69727 1.09 -0.14 0.65 0.01 0.65 0.65 0.65 0.51 0.oJ 0.13 0.00 
SLD70155 S'D69728 2.22 1.42 1.33 -0.06 0.05 0.28 0.21 0.16 -1.18 0.19 0.00 
SLD70156 S'D69728 1.23 1.51 0.5 0.05 1.16 0.68 1.17 0.33 0.21 0.19 0.00 
SLD70388 S'D69728 1.60 2.55 1.68 -0.14 1.01 1.01 1.01 0.15 -0.60 0.27 0.05 
SLD70133 S'D69729 3.05 3.19 2.99 -0.3 1.04 1.04 1.04 0.32 -0.04 0.34 0.12 
SLD70134 S'D69729 4.25 3.2 2.94 -0.12 1.09 1.02 1.3 0.3 0.59 0.41 0.13 
SLD70135 S'D69730 3.19 2.19 2.03 0.25 0.96 0.96 0.96 0.26 -0.26 0.32 0.04 
SLD70136 S'D69730 1.76 0.65 0.83 -0.02 1.02 1.02 1.02 0.18 0.12 0.20 0.00 
SLD70137 S'D69730 1.78 -0.38 1.17 -0.03 0.83 0.83 0.83 0.19 0.3 0.20 0.00 
SLD70138 S'D69731 I.I 0.37 0.87 0.03 0.79 0.79 0.79 0.23 -0.31 0.14 0.00 
SLD70139 S'D69731 1.19 0.97 0.71 0.02 0.63 0.63 0.63 0.34 0.17 0.14 0.00 
SLD70140 S'D69732 1.43 1.34 1.76 0.03 0.77 0.72 0.93 0.47 -0.67 0.18 0.01 
SLD70141 S'D69732 1.8 1.73 1.24 0.04 I I I 1.02 0.15 0.21 0.00 
SLD69733 S'D69733 1.07 1.18 0.63 0.16 0.77 0.57 0.75 0.16 0.51 0.14 0.00 
SLD70145 S'D69733 1.42 I.I 0.85 -0.01 0.95 0.97 1.37 0.26 -0.2 0.18 0.00 
SLD70l46 S'D69733 1.01 I 0.86 0.15 0.85 0.51 0.7 0.08 0 0.14 0.00 
SLD69734 S'D69734 1.31 1.24 0.89 0.21 0.7 0.98 1.22 0.18 0.41 0.17 0.00 
SLD70147 S'D69734 1.14 I 0.96 -0.1 0.67 0.57 0.76 0.12 0.15 0.14 0.00 
SLD70148 S'069734 1.89 1.39 1.46 0.15 1.13 1.01 1.34 0.13 0.45 0.23 0.00 
SLD70149 S'D69735 1.52 1.83 1.23 0.13 0.95 1.14 1.12 0.16 0.17 0.22 0.01 
SLD70150 S'D69735 1.69 I.I I 1.09 0.07 1.24 1.12 I.II 0.41 -0.04 0.22 0.oI 
SLD70153 S'D69736 0.86 1.15 1.07 0.13 0.52 0.57 0.98 0.05 0.41 0.14 0.00 
SLD70154 S'D69736 1.01 1.24 0.99 0.04 0.56 0.39 0.74 -0.01 0.06 0.14 0.00 
SLD70151 S'D69737 1.37 1.84 1.17 0.02 1.16 0.97 1.03 0.54 0.17 0.22 0.00 
SLD70152 S'D69737 1.56 2.21 1.81 0.03 1.36 0.93 1.42 0.62 -0.31 0.27 0.04 
SLD70157 S'D69738 1.16 1.77 1.05 0.o7 1.09 0.76 1.32 0.09 -0.11 0.21 0.00 
SLD70158 S'D69738 1.63 1.42 0.56 0.12 0.99 I 0.87 0.56 -0.57 0.19 0.00 
SLD70751 S'D69739 0.56 1.46 0.42 -0.03 0.16 0.16 0.16 0.06 -0.oJ 0.12 0.00 
SLD70752 S'D69739 0.56 -0.82 0.5 0.07 0.16 0.16 0.16 0.03 -0.19 0.06 0.00 
SLD70753 S'D69739 0.63 0.86 0.55 0.o2 0.2 0.2 0.2 0.05 0 0.08 0.00 • 

Attachment C-4 C-4-4 REV.O 



SamoleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN 
SLO70742 S'D69740 0.79 I.II 0.56 0.05 0.32 0.32 0.32 0.08 0.1 0.11 0.00 
SLO70743 S'D69740 0.77 1.28 0.97 0.06 0.45 0.27 0.92 0.01 -0.05 0.13 0.00 

• SLO70744 S'D69740 1.71 1.73 0.77 -0.09 1.18 I 1.06 -0.01 0.28 0.21 0.01 
SLD70764 SLD70764 3.79 3.56 3.03 0.11 1.73 I.I 2.9 0.18 0.56 0.43 0.18 
SLD70765 SLD70764 1.26 1.54 0.71 0.24 1.31 0.81 1.4 0.1 -0.08 0.20 0.01 
SLD70769 SLD69742 1.84 -0.86 1.82 -0.01 0.38 0.38 0.38 0.18 0.28 0.18 0.01 
SLD70770 SLD69742 6.13 1.55 4.6 0.23 1.2 1.2 1.2 0.35 0.3 0.58 0.30 
SLO70771 SLO69742 3.06 1.92 1.28 0.31 1.82 1.54 1.29 0.01 -0.07 0.35 0.07 
SLD70517 SLD69742 1.27 1.74 0.12 0.18 1.49 1.09 1.17 0.15 0.24 0.22 0.03 
SLO70766 SLD69743 1.93 2.28 6.71 0.51 0.49 0.77 1.22 0.01 0.45 0.34 0.13 
SLD70767 SLD69743 5.26 5.54 3.93 0.54 1.44 1.2 1.99 0.38 0.37 0.54 0.31 
SLD70768 SLD69743 1.55 1.4 1.65 0.02 1.64 1.19 2.1 0.23 0.27 0.25 0.04 
SLD70741 SLD69744 1.34 3.32 1.69 0.12 1.29 1.29 1.29 0.04 0.2 0.34 0.12 
SLD70404 SLD69744 2.05 2.01 2.64 0.01 1.33 0.55 2.38 0.25 -0.01 0.28 0.04 
SLD70737 SLD69745 4.36 3.65 3.52 0.38 1.42 1.17 2.35 0.22 0.36 0.46 0.18 
SLD70738 SLD69745 3.35 2.39 2.33 0.17 0.72 0.78 1.56 -0.06 0.88 0.32 0.06 
SLD70739 SLD69745 1.56 2.55 2.27 0.13 2.23 1.2 2.03 0.19 -0.83 0.36 0.13 
SLD70749 SLD69746 1.07 0.28 0.68 0 0.79 0.79 0.79 0.11 -0.01 0.14 0.00 
SLD70750 SLD69746 0.81 2.08 0.79 -0.11 0.69 0.69 0.69 0.1 -0.05 0.20 0.01 
SLD70773 SLD06006 1.92 2.28 -0.42 -0.22 1.26 1.43 2.38 0.32 0.26 0.24 0.05 
SLD70756 SLO06011 1.33 1.57 0.85 0.23 0.97 0.81 1.66 0.12 0.02 0.19 0.00 
SLD70757 SLD06011 1.58 1.82 1.78 -0.11 0.86 I.I I 2.03 0.14 0.92 0.23 0.02 
SLD70740 SLD69744 1.66 1.55 0.81 0.25 0.59 0.51 0.76 0.03 -0.63 0.17 0.00 
SLO70745 SLD06014 0.93 0.69 0.91 -0.05 0.67 0.67 0.67 0 -0.01 0.12 0.00 
SLD70746 SLD06014 1.85 3.02 1.27 0.08 0.75 0.75 0.75 0.11 0.18 0.28 0,07 
SLD70518 SLD69744 1.57 1.46 2.53 0.54 1.51 1.28 1.66 -0.15 -0.51 0.26 0.05 
SLD70772 SLD06006 1.87 1.88 0.92 0.05 1.16 1.16 1.16 0.23 0.21 0.22 0.01 

Note: Results arc expressed in pCi/g, SOR values are unitlcss, B•background, N""nct, G""gross . 

• 

• 
Attachment C-4 C-4-5 REV.O 



Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Tb-228 Ac-227 Pa-231 SOR8 SORs 
(oCi/2) {nCi/11) I (oCi/11) (oCi/11) (oCi/11) (oCi/11) {nCi/11) (oCi/11) (oCi/2) (5/5/50) {15/15/50) • 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 

Detects 32 32 32 0 32 32 32 7 13 -
No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 4 Surface Data Summary 
Statistic SamoleType Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 

Mean Systematic 1.31 2.20 1.62 0.15 0.54 0.39 0.71 0.09 0.05 0.59 0.11 
Median Systematic 1.23 1.93 1.42 0.13 0.53 0.37 0.68 0.07 0.04 0.57 0.01 

Standard Deviation Svstematic 0.57 0.93 0.75 0.14 0.27 0.18 0.34 0.10 0.26 0.23 0.15 
Number of samoles Systematic 24 24 24 24 24 24 24 24 24 24 24 

Maximum All 3.08 5.00 3.49 1.61 0.68 1.29 2.49 0.49 0.64 1.35 0.72 
Range All 2.41 4.02 2.82 1.46 0.80 1.16 2.26 0.51 1.29 1.06 0.72 

SamoleName HTZ Area (m2
) SamoleTvoe Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 

HTZ00482 5 Biased 2.73 3.93 3.25 0.33 1.61 1.05 1.21 0.47 0.41 1.17 0.54 
HTZ00483 5 Biased 0.67 1.53 1.37 0.09 0.37 0.22 0.6 0.1 -0.04 0.41 0.00 
HTZ00484 2.5 Biased 2.22 3.5 2.76 0.2 0.95 1.29 2.49 0.49 0.09 1.01 0.41 
HTZ00485 5 Biased 1.12 4.75 1.74 0.13 0.81 0.31 0.95 0.2 0.18 1.15 0.57 
HTZ00468 5 Biased 2.05 3.62 2.41 0.19 1.48 1.15 1.18 0.45 0.21 1.07 0.43 
HTZ00480 2.5 Biased 2.1 2.13 2.71 0.13 1.24 0.85 I.I 6 0.28 -0.27 0.73 0.09 
HTZ76653 2 Biased 2.43 5.00 3.49 -0.12 1.42 0.74 2.04 0.09 -0.54 1.35 0.72 
HTZ76654 2 Biased I.IO 1.24 1.17 0.20 0.29 0.38 0.70 0.00 0.25 0.35 0.00 
HTZ76655 2 Biased 1.03 1.78 1.65 -0.06 0.62 0.27 0.48 0.00 -0.17 0.51 0.00 
SLD0601S -- Systematic 1.02 1.08 1.6 0.08 0.18 0.4 0.3 0 0.03 0.33 0.00 
SLD06016 -- Systematic 1.35 4.45 1.96 0.18 1.12 0.34 0.5 0.14 0.64 1.15 0.52 
SLD06017 -- Systematic 0.89 1.94 0.8 0.14 0.32 0.44 0.79 0.11 0.13 0.49 0.00 
SLD06019 -- Systematic 0.93 1.85 1.17 0.11 0.36 0.28 0.71 0.06 0.03 0.47 0.00 
SLD06020 -- SYstematic 1.2 2.41 1.31 0.25 0.57 0.6 0.83 0.08 0.26 0.63 0.09 
SLD06021 -- Systematic 1.32 3.25 1.92 0.28 0.76 0.62 0.9 0.2 0.11 0.84 0.27 
SLD06022 -- Systematic 1.25 1.93 1.18 0.1 0.83 0.53 0.84 0.15 0.43 0.58 0.00 • SLD06023 -- Systematic 1.31 1.65 1.65 0.14 0.62 0.63 1.07 O.Q7 -0.01 0.49 0.00 
SLD06024 -- Svstematic 1.34 3.01 2.58 0.24 0.54 0.4 0.64 0.01 0.28 0.76 0.24 
SLD06025 -- Systematic 0.75 1.39 0.87 0.13 0.18 0.17 0.43 0.08 0 0.33 0.00 
SLD06026 -- Systematic 1.18 1.93 1.98 0.18 0.63 0.43 0.5 0.02 -0.15 0.55 0.01 
SLD06027 -- Systematic 0.79 0.98 0.93 0.08 0.41 0.24 0.6 0.05 -0.26 0.30 0.00 
SLD06028 -- Systematic 0.74 3.87 0.97 0.05 0.3 0.3 0.27 0.14 0.06 0.85 0.39 
SLDOG029 -- Svstematic 1.28 3.23 3.09 077. 0 44 0.18 0.23 0.15 0.08 0.80 0.29 
SLD06030 -- Systematic 0.71 1.23 0.67 0.09 0.37 0.13 0.27 0.04 -0.04 0.33 0.00 
SLD06031 -- Systematic 0.75 1.67 0.96 0.05 0.29 0.33 0.63 O.Q7 O.Q3 0.42 0.00 
SLD69747 -- Systematic 1.54 1.93 2.94 0.05 0.59 0.37 1.05 0.01 0.04 0.56 0.03 
SLD69748 -- SYstematic 2.41 1.58 1.36 0.14 0.9 0.74 1.38 0.02 -0.26 0.69 0.00 
SLD69749 -- Systematic 1.7 2.26 1.47 -0.01 0.52 0.29 0.51 0.04 0.15 0.59 0.06 
SLD69750 -- Systematic 2.2 2.94 3.02 0.68 I.I I 0.7 1.52 0.47 -0.65 0.87 0.23 
SLD69751 -- Systematic 1.09 1.26 0.73 0.05 0.15 0.16 0.84 0.04 0.12 0.30 0.00 
SLD69754 -- Svstematic 1.6 2.93 2.06 0.12 0.58 0.36 0.83 0.05 0.36 0.74 0.21 
SLD69755 -- Svstematic 3.08 2.9 2.44 0.31 0.78 0.43 0.9 0.13 -0.06 0.82 0.21 
SLD69756 -- Systematic 1.04 1.12 I.I I 0.01 0.41 0.17 0.42 -0.02 -0.17 0.33 0.00 

Note: Results are expressed in pCi/g, SOR \'Blues are unitlcss, 8-=background, Ncnct, G-=gross. 

• 
Attachment C-4 C-4-6 REV.O 



Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SORe 
(pCi/2) (pCi/2) <nCilel (pCi/e) (t>Ci/2) <nCilel (pCi/e) foCi/el <nCi/e) (5/5/50) (15/15150) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 I.JO 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Ranee 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 4 Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN 

Mean 2.22 2.89 2.95 0.15 0.86 0.73 I.IS 0.20 0.22 0.33 0.12 
Median 1.54 2.20 1.97 0.12 0.87 0.76 1.03 0.14 0.17 0.26 0.04 

Standard Deviation 1.64 1.86 2.82 0.23 0.35 0.29 0.60 0.25 0.48 0.18 0.16 
Number of samples 55 55 55 55 55 55 55 55 55 55 55 

Maximum 9.94 8.27 14.28 1.07 1.66 1.56 3.28 1.67 2.55 0.90 0.61 
Range 9.29 8.68 14.02 1.64 1.47 1.31 3.03 1.68 3.01 0.80 0.61 

SampleName Station Name Ra-226 Tb-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 
HTZ00481 HTZ00480 1.30 2.74 1.56 0.09 0.97 0.90 1.53 0.42 -0.02 0.28 0.06 
HTZ00486 HTZ00484 2.84 3.67 2.85 0.23 1.57 1.56 2.72 0.43 0.45 0.41 0.18 
SLD05975 SLD06015 1.38 1.80 1.87 0.09 I.I I 0.86 1.09 0.20 -0.12 0.23 0.01 
SLD05976 SLD06016 2.83 3.27 2.78 0.28 1.43 0.85 1.13 0.21 0.30 0.37 0.14 
SLD05977 SLD06017 1.18 1.80 I.OS 0.09 0.63 0.51 0.89 0.11 -0.05 0.18 0.00 
SLD05979 SLD06019 1.30 2.20 2.37 0.31 0.89 I.OS 1.25 0.29 0.34 0.26 0.04 
SLD05980 SLD06020 1.44 1.94 2.03 0.12 0.19 0.52 0.59 0.11 0.04 0.20 0.01 
SLD05981 SLD06021 0.98 1.89 1.84 0.10 0.69 0.32 0.78 0.03 -0.17 0.21 0.01 
SLD05982 SLD06022 I.SO 3.50 I.SO 0.13 0.87 0.65 1.29 0.13 0.31 0.32 0.11 
SLD05983 SLD06023 1.28 1.55 1.62 0.13 0.73 0.69 0.87 0.09 0.16 0.18 0.00 
SLD05984 SLD06024 I.SI 2.00 2.24 0.23 0.77 0.75 1.14 0.01 0.03 0.23 0.02 
SLD05985 SLD06025 1.49 5.63 2.93 0.28 0.56 0.56 1.22 0.22 0. 13 0.47 0.28 
SLD05986 SLD06026 1.36 7.24 12.86 1.07 0.83 0.47 0.91 1.67 2.55 0.80 0.58 
SLD05987 SLD06027 4. 15 8.27 6.47 0.64 0.41 0.35 1.06 0.32 -0.13 0.71 0.52 
SLD05988 SLD06028 1.76 4.54 4.34 0.19 0.88 0.46 0.97 0.24 -0.18 0.45 0.23 
SLD05989 SLD06029 3.65 5.96 6.27 0.43 0.86 0.38 0.80 O.Q3 -0.02 0.58 0.36 
SLD05990 SLD06030 1.97 3. 13 4.12 0.30 0.34 0.33 0.38 0.16 0.67 0.31 0.13 
SLD05991 SLD0603 I 0.80 1.56 1.71 0.12 0.37 0.30 0.28 0.09 -0.05 0.16 0.01 
SLD70747 SLD69747 2.30 2.51 2.18 0.09 0.76 0.76 0.76 0.06 -0.07 0.26 0.05 • SLD70748 SLD69747 0.65 2.03 0.73 0.04 0.42 0.42 0.42 0.04 0.18 0.18 0.01 
SLD70754 SLD69748 1.33 1.65 0.67 0.19 1.25 0.92 1.04 0.06 0.36 0.21 0.01 
SLD70755 SLD69748 1.23 1.41 1.21 -0.06 0.90 0.92 1.47 0.12 0.55 0.18 0.00 
SLD70727 SLD69749 3.09 4.10 4.47 0.37 1.34 0.92 3.28 0.06 -0.22 0.45 0.22 
SLD70728 SLD69749 2.35 2.88 5.22 0.14 0.84 0.80 0.84 0.19 0.46 0.35 0.14 
SLD70713 SLD69750 5.98 5.12 14.28 0.70 1.04 1.18 1.55 0.58 -0.33 0.76 0.49 
SLD70714 SLD69750 9.94 7.62 7.44 -0.57 1.34 1.18 2.62 0.49 1.49 0.90 0.61 
SLD70520 SLD69750 5.25 1.68 4.59 0.20 0.87 1.17 1.80 0.25 0.64 0.52 0.24 
SLD70724 SLD69751 4.06 6.35 9.90 0.38 0.75 0.52 0.94 0.47 0.22 0.67 0.46 
SLD70725 SLD69751 4.11 3.84 1.98 0.04 1.00 0.81 2.20 0.06 -0.08 0.38 0.14 
SLD70726 SLD69751 1.84 1.79 1.21 -0.17 0.88 0.88 0.88 0.09 -0.41 0.21 0.00 
SLD70698 SLD69754 5.98 4.69 4.06 0.19 I.OS 1.06 1.41 0.31 0.86 0.55 0.27 
SLD70699 SLD69754 1.95 -0.10 1.35 0.03 0.53 0.53 0.53 0.06 0.28 0.19 0.00 
SLD70700 SLD69756 0.71 1.23 0.75 0.23 0.25 0.25 0.25 0.05 0.15 0.11 0.00 
SLD70701 SLD69756 2.19 3.94 5.17 -0.08 1.45 0.79 1.79 0.17 0.11 0.46 0.23 
SLD70702 SLD69756 1.46 2.13 1.59 0.09 1.19 0.62 1.09 0.06 0.47 0.25 0.02 
SLD70696 SLD70696 1.37 -0.41 2.58 0.15 0.52 0.52 0.52 0.14 0.40 0.18 0.02 
SLD70697 SLD70696 2.16 1.24 1.03 -0.07 0.70 0.76 0.95 0.15 0.19 0.22 0.00 
SLD70703 SLD69755 1.39 4.59 2.64 0.30 0.97 0.97 0.97 0.14 0.16 0.42 0.20 

• 
Attachment C-4 C-4-7 REV.O 



SamoleName Station Name Ra-226 Tb-230 U-238 U-235 Th-232 .Ra-228 Th-228 Ac-227 Pa-231 SORc SOR,. 
SLD70704 SLD69755 1.48 5.25 2.20 -0.06 1.03 1.03 1.03 0.39 0.25 0.46 0.24 
SLD70705 SLD70705 1.51 1.15 1.73 -0.15 0.97 0.97 0.97 0.58 -0.46 0.20 0.01 
SLD70706 SLD70705 1.55 1.16 1.17 0. JI 1.03 1.03 1.03 0.13 -0.34 0.20 0.01 
SLD70711 SLD7071 I 1.96 3.35 1.52 0.15 0.80 0.80 0.80 0.40 0.67 0.31 0.10 
SLD70712 SLD7071 I 0.99 2.63 0.91 0.04 0.26 0.26 0.26 0.09 0.17 0.21 0.05 
SLD70729 SLD70729 4.35 3.61 5.00 0. JO 1.25 1.03 1.61 0.26 0.39 0.47 0.19 • SLD70730 SLD70729 0.98 0.89 0.40 -0.04 0.36 0.33 0.56 0.06 -0. IO 0.10 0.00 
SLD70733 SLD70733 1.73 2.31 1.95 0.22 0.74 0.67 0.99 0.01 0.01 0.24 0.03 
SLD70734 SLD70733 1.53 1.94 2.05 0.29 0.97 1.02 1.60 0.15 0.21 0.24 0.02 
SLD70735 SLD70735 2.23 3.00 1.43 0.18 1.18 0.62 1.35 -0.01 0.49 0.31 0.08 
SLD70736 SLD70735 1.54 2.07 1.53 0. IJ 0.82 0.46 1.43 0.09 0.24 0.22 0.01 
SLD70758 SLD06016 1.61 2.09 1.90 -0.01 0.26 0.50 0.5 I 0.18 -0.30 0.21 0.02 
SLD70759 SLD06016 2.02 2.31 1.15 0. IJ 1.66 1.00 1.90 0.23 0.67 0.29 0.06 
SLD70760 SLD06019 2.75 2.08 2.59 -0.06 0.80 0.62 1.37 0.06 0.71 0.29 0.Q3 
SLD70761 SLD06019 1.25 1.32 1.97 0.00 1.37 0.88 1.24 0.06 -0.31 0.22 0.03 
SLD70762 SLD06022 1.28 1.38 0.26 0.12 0.55 0.48 0.86 0.06 -0.05 0.13 0.00 
SLD70763 SLD06022 1.53 1.63 0.78 0.01 I.IJ 0.95 1.45 0.14 0.31 0.20 0.00 

Note: Results arc expressed m pC1/g, SOR ,•alucs arc umtlcss, B•background, Nrnct, G•gross. 

• 

• 
Attachment C-4 C-4-8 REV.O 



Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SORs 
/nCi/e:) (pCi/e:) (pCi/e:l (pCi/e:) (pCi/e:) (nCi/e:) (nCi/e:) (pCi/e:) (pCi/e:) (5/5/50) {15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

• Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 5 Class 2 Surface Data Summary 

Statistic SampleType Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORs 
Mean Svstematic 1.26 2.34 2.95 0.21 0.83 0.64 1.06 0.13 0.10 0.70 0.17 

Median Svstematic 1.08 2.27 1.87 0.14 0.83 0.60 1.02 0.09 0.12 0.73 0.13 
Standard Deviation Systematic 0.72 1.10 2.98 0.22 0.37 0.29 0.46 0.11 0.24 0.25 0.19 
Number of samoles Systematic 24 24 24 24 24 24 24 24 24 24 24 

Maximum All 4.11 5.13 16.82 1.15 1.51 1.07 2.01 0.38 0.48 1.32 0.71 
Range All 3.43 5.97 16.62 1.20 1.35 0.91 1.66 0.37 0.98 1.09 0.71 

SampleName HTZ Area (m2
) SamoleTvpe Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc; SORs 

HTZOOl53 5 Biased 1.34 1.77 16.82 1.15 0.84 0.37 0.79 0.13 -0.27 0.86 0.31 
SLD05383 342 Biased 0.80 -0.84 0.92 0.06 0.88 0.88 0.88 0.11 0.02 0.35 0.00 
SLD05384 342 Biased 0.93 3.00 1.15 0.14 0.99 0.99 0.99 0.20 0.25 0.82 0.22 
SLD05386 342 Biased 0.78 2.46 1.04 0.08 0.60 0.60 0.60 0.17 0.03 0.63 0.10 
SLD05387 342 Biased 0.85 2.18 1.12 0.08 0.74 0.74 0.74 0.10 -0.50 0.61 0.05 
SLD06032 -- Systematic 0.84 1.82 1.85 O.Q7 0.34 0.37 0.88 0.18 0.15 0.48 0.01 
SLD06033 -- Systematic 1.1 2.33 5.19 0.34 0.62 0.2 0.53 0.01 -0.3 0.69 0.15 
SLD06034 -- Svstematic 0.79 1.57 3. 12 0.08 0.16 0.16 0.35 0.03 0.07 0.41 0.03 
SLD06035 -- Systematic 0.85 2.79 6.1 0.46 0.21 0.25 0.36 0.05 0.14 0.73 0.26 
SLD06037 -- Systematic 0.86 2 1.31 0.06 1.51 0.84 1.04 O.Q2 0.12 0.73 0.09 
SLD06038 -- Systematic 0.87 1.63 1.45 0.07 0.77 0.58 0.68 0.09 0.22 0.51 0.00 
SLD06039 -- Svstematic 0.9 2.15 2.02 0.12 0.47 0.47 0.77 0.02 -0.09 0.56 0.05 
SLD69765 -- Svstematic 1.37 2.55 2.56 0.27 0.93 0.43 0.75 0.23 -0.09 0.75 0.14 
SLD69766 -- Systematic 2.45 2.27 5.03 0.51 0.84 0.82 1.39 0.17 0.48 0.76 0.14 
SLD69767 -- Systematic 1.52 1.84 12.53 1.02 0.73 0.33 0.59 0.16 -0.41 0.76 0.22 
SLD69768 -- Systematic 0.75 0.78 0.91 0.2 0.26 0.28 0.59 0.28 -0.1 0.23 0.00 
SLD69769 -- Svstematic 1.09 2.5 0.8 0.13 1.21 0.88 1.71 0.05 0.45 0.76 0.13 
SLD69770 -- Systematic 1.08 2.39 1.29 0.05 0.83 0.48 0.79 0.06 0.11 0.67 0.09 
SLD69771 -- Systematic 1.34 0.81 1.28 0.04 1.21 0.9 1.31 0.03 0.19 0.54 0.02 • SLD69774 -- Systematic 4.11 5.08 5.02 0.14 0.83 1.01 1.15 0.38 -0.31 1.32 0.71 
SLD69775 -- Svstematic 1.77 1.59 0.2 0.19 0.78 0.84 1.52 0.18 -0.05 0.53 0.00 
SLD05277 -- Svstematic 1.35 2.92 1.09 0.25 0.99 0.57 1.54 0.16 0.42 0.80 0.20 
SLD05281 -- Systematic 1.63 2.58 IO.I 0.39 0.76 0.6 1.13 O.Q7 0.36 0.87 0.30 
SLD05282 -- Systematic 1.51 2.86 1.87 0.11 1.19 1.04 1.5 0.35 0.14 0.85 0.21 
SLD05283 -- Systematic 0.76 1.2 2.61 0.23 1.14 0.69 0.93 0.05 0.02 0.52 0.03 
SLD05285 -- Svstematic 0.82 2.66 2.16 0.02 1.22 0.94 1.85 0.09 -0.05 0.82 0.18 
SLD05288 -- Systematic 0.8 1.48 2.23 -0.05 1.07 1.07 1.26 0.09 0.37 0.55 0.04 
SLD05291 -- Systematic 0.68 1.48 0.69 0.1 0.29 0.35 0.77 0.06 0.15 0.38 0.00 
SLD05298 -- Systematic 1.4 4.03 0.91 0.24 1.25 0.79 2.01 0.18 0.11 1.07 0.45 
SLD05385 -- Systematic 0.94 5.13 1.40 0.20 1.02 1.02 1.02 0.26 0.35 1.26 0.65 

No1c: Results arc expressed in pCi/g, SOR ,•alucs ore umtlcss, Bzbackground, N""nct, G•gross . 

• 
Attachment C-4 C-4-9 REV.O 



Reference Area Data Summary 

Statistic 
Ra-226 Tb-230 U-238 U-235 Tb-232 Ra-228 Tb-228 Ac-227 Pa-231 SOR8 SORs 
loCi/!!) (oCi/el I (oCi/el tnl"'i/e) (oCi/e) loCi/el loCi/e) (oCile) loCi/e) (5/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 • Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit S Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Tb-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SOR, 

Mean 1.94 2.42 2.83 0.17 0.93 0.78 1.20 0.16 0.15 0.31 0.10 
Median 1.57 1.90 1.82 0.12 0.93 0.81 1.08 0.13 0.15 0.25 0.03 

Standard Deviation 1.22 2.60 2.80 0.20 0.27 0.22 0.46 0.14 0.56 0.18 0.17 
Number of samoles 56 56 56 56 56 56 56 56 56 56 56 

Maximum 7.22 15.28 15.43 0.83 1.60 1.42 2.39 0.50 2.72 I.IO 0.89 
Range 6.68 17.68 14.89 1.18 I.II 1.06 1.80 0.52 4.95 0.95 0.89 

SamoleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN 
SLD05992 SLD06032 1.18 1.72 3.66 0.23 0.71 0.61 0.64 0.01 -0.16 0.24 0.04 
SLD05993 SLD06033 2.41 2.83 11.8 0.73 0.75 0.39 0.75 -0.02 -0.43 0.47 0.27 
SLD05994 SLD06034 2.64 3.01 15.43 0.83 0.55 0.42 0.91 0.12 0.27 0.55 0.35 
SLD05995 SLD06035 6 2.77 2.6 0.23 0.49 0.49 0.75 0.13 0.49 0.48 0.24 
SLD06036 SLD06036 0.93 1.2 3.68 0.08 0.6 0.69 0.95 -0.02 0.13 0.20 0.04 
SLD05997 SLD06037 1.17 2.63 5.63 0.28 0.97 0.43 0.92 0 0.24 0.35 0.13 
SLD05998 SLD06038 1.33 3.69 4.39 0.35 0.6 0.43 0.87 0.08 0.06 0.37 0.18 
SLD05999 SLD06039 1.34 2.5 3.66 0.29 1.27 0.79 1.48 0.19 0.29 0.32 0.09 
SLD70709 SLD69765 2.9 2.3 4.07 0.16 1.41 1.16 2.24 0.15 0.89 0.37 0.10 
SLD70710 SLD69765 1.87 2.72 1.49 0.3 1.06 0.42 1.21 0.02 0.15 0.28 0.05 
SLD70690 SLD69766 7.22 5.31 4.94 0.47 1.23 1.23 1.23 0.1 0.48 0.66 0.38 
SLD70691 SLD69766 1.45 3.03 0.93 0.08 0.9 0.9 0.9 0.22 -0.14 0.28 0.07 
SLD70692 SLD69767 3. 13 0.17 10.19 0.48 0.62 0.62 0.62 0.12 0.08 0.45 0.20 
SLD70693 SLD69767 4.64 4.87 3.45 0.35 1.46 1.42 2.28 0.31 -0.01 0.49 0.27 
SLD70687 SLD69768 1.87 1.3 1.79 0.22 0.61 0.54 0.75 0.24 0.8 0.20 0.01 
SLD70688 SLD69768 1.7 8.07 1.48 0.09 0.97 0.97 2.39 0.45 -0.17 0.63 0.41 
SLD70689 SLD69768 1.79 1.57 1.51 0.04 1.23 0.91 0.61 0.41 -0.17 0.23 0.01 
SLD70717 SLD69769 1.16 1.65 0.73 0.14 1.18 0.9 1.84 0 0.1 0.20 0.01 
SLD70718 SLD69769 1.24 1.95 0.54 0.03 0.81 0.91 2.11 0.16 0.31 0.20 0.00 
SLD70719 SLD69770 3.08 3.26 5.53 0.22 0.62 0.79 1.24 0.18 0.52 0.38 0.17 
SLD70720 SLD69770 1.21 1.7 1.76 0.08 1.47 0.6 1.66 -0.02 0.14 0.25 0.03 
SLD70780 SLD69771 1.8 2.82 1.95 0.09 1.23 0.93 1.91 0.11 0.15 0.31 0.08 • SLD70781 SLD69771 1.48 1.5 1.6 0.03 I 1.02 1.6 0.14 0.57 0.20 0.01 
SLD70782 SLD69771 3.3 2.05 1.66 0.13 1.3 0.82 1.41 0.33 -0.03 0.34 0.05 
SLD70721 SLD69774 3.67 4.11 5.81 0.34 0.75 0.75 0.75 0.5 0.76 0.44 0.23 
SLD70722 SLD69774 2.25 1.54 2.63 0 0.89 0.89 0.89 0.02 0.29 0.26 0.02 
SLD70492 SLD69774 1.33 1.93 1.22 0.07 0.87 0.76 0.92 0.11 0.12 0.21 0.00 
SLD70493 SLD69774 1.24 2.85 0.99 -0.1 I 0.74 0.62 1.42 0.13 -0.01 0.26 0.06 
SLD70494 SLD69774 1.6 1.5 t.n U.:Jo U.91 0.86 1.38 0.41 -2.23 0.20 0.01 
SLD70495 SLD69774 1.74 1.88 2.42 -0.35 I 0.88 1.17 0.46 -0.68 0.24 0.02 
SLD70783 SLD69775 1.3 1.99 0.86 0.21 I.I I 0.76 1.58 0.03 -0.1 0.22 0.00 
SLD70159 SLD70159 1.53 1.69 1.91 -0.01 1.07 1.18 1.54 0.43 0.18 0.23 0.03 
SLD70160 SLD70159 2.58 1.62 2.53 0.5 I.II 0.91 1.64 0.44 2.72 0.30 0.02 
SLD70694 SLD70694 1.8 -0.17 0.84 0.06 1.02 1.02 1.02 0.12 -0.03 0.20 0.00 
SLD70695 SLD70694 1.4 1.4 0.73 0.02 0.85 0.85 0.85 0.1 0.23 0.16 0.00 
SLD70707 SLD70707 1.78 1.26 2.8 0.11 0.59 0.81 0.8 -0.01 0.26 0.23 0.03 
SLD70708 SLD70707 1.65 1.43 1.78 -0.13 0.99 0.84 1.22 0.15 -0.07 0.21 0.01 
SLD70774 SLD70774 1.4 1.89 1.84 0.08 0.84 0.72 1.26 0.08 -0.04 0.22 0.01 

• 
Attachment C-4 C-4-10 REV.O 



■SainoleNaine-. ,Statio-n'Naine· Ra!226 ffb!230 \U!2381 IU!2351 ffb!232 Ra!228 ffh!228 •Ac!227, Pa!2311 ISORcl •SOR-W 
SLD70775 SLD70774 2.36 1.91 1.63 0.39 1.6 0.83 I 0.07 .o.5 0.30 0.04 
SLD70776 SLD70776 1.96 15.28 1.3 0.09 0.83 0.83 0.83 0.27 0.49 1.10 0.89 
SLD70777 SLD70776 1.21 0.54 0.99 0.06 0.77 0.77 0.77 0.1 0.07 0.15 0.00 

• SLD70778 SLD06039 2.51 ·0.59 2.16 0.09 0.93 0.93 0.93 0.12 0.46 0.27 0.01 
SLD70779 SLD06039 1.86 1.17 1.01 0.07 0.59 0.48 1.33 0.12 -0.19 0.18 0.00 
SLD0530I SLD05277 1.04 2.37 0.64 0.07 1.02 0.72 1.55 0.10 0.39 0.24 0.D3 
SLD05305 SLD0528I 1.03 2.10 2.09 0.00 1.10 0.86 1.27 0.17 -0.36 0.26 0.D2 
SLD05306 SLD05282 1.16 1.83 1.49 0.07 1.29 0.82 0.93 0.24 0.20 0.24 0.01 
SLD05307 SLD05283 0.80 0.88 1.37 -0.02 0.95 0.76 1.20 0.04 0.37 0.15 0.00 
SLD05309 SLD05285 0.54 I.II 2.56 0.06 0.63 0.62 1.12 0.08 0.14 0.17 0.D2 
SLD053l2 SLD05288 0.71 1.89 0.91 0.12 0.58 0.36 1.05 0.03 0.17 0.18 0.00 
SLD053l5 SLD0529I 1.22 3.42 7.72 0.36 0.81 0.72 1.56 0.20 0.64 0.44 0.22 
SLD05322 SLD05298 3.34 10.32 3.31 0.29 1.14 0.86 1.95 0.27 -0.01 0.83 0.60 
SLD05393 SLD05383 1.49 -2.40 2.25 0.17 0.93 0.93 0.93 0.21 0.33 0.21 0.D2 
SLD05394 SLD05384 1.26 -1.60 2.33 0.11 0.61 0.61 0.61 0.19 0.18 0.17 0.D2 
SLD05395 SLD05385 1.86 3.01 1.72 0.17 0.95 0.95 0.95 0.18 -0.03 0.30 0.08 
SLD05396 SLD05386 0.90 0.72 1.15 0.13 0.93 0.93 0.93 0.22 -0.02 0.15 0.00 
SLD05397 SLD05387 1.06 4.04 1.13 0.16 0.59 0.59 0.59 0.06 0.30 0.33 0.14 

Note: Results arc expressed in pCi/g, SOR \'nlucs arc umtlcss, B•background, N•nct, Gzgross . 

• 

• 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORs SOR8 

(pCi/2) (nCi/2) (pCi/2) I (pCi/2) <oCi/2) (pCi/2) (nCi/2) (pCi/1!) · (oCi/2) (5/5/50) (15115/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

Median 2.53 1.66 1.16 0.08 1.07 0.97 I.IO 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 • Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 6 Class 2 Surface Data Summary 
Statistic SampleTVPc Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR<> SORs 

Mean Systematic 2.52 3.35 4.24 0.18 0.77 0.68 0.99 0.12 0.34 0.95 0.41 
Median Systematic 2.22 2.27 2.70 0.14 0.69 0.72 1.09 0.05 0.29 0.70 0.13 

Standard Deviation Systematic 1.75 2.39 4.47 0.22 0.37 0.27 0.47 0.22 0.70 0.60 0.53 
Number of samoles SYstematic 31 31 31 31 31 31 31 31 31 31 31 

Maximum All 8.82 25.47 22.79 0.94 1.72 1.21 2.09 0.96 3.53 5.37 4.80 
Range All 7.87 24.73 22.Q3 0.94 1.54 1.00 1.86 0.96 3.53 5.08 4.80 

SampleName HTZ Area (m2
) Sample Type Ra-226 Th-230 U-238 U-235 Th-232 Rn-228 Th-228 Ac-227 Pa-231 SORc SORs 

HTZ85295 s Biased 6.31 7.53 5.94 0.42 1.46 0.95 1.85 0.30 0.27 1.92 1.28 
HTZ85300 2 Biased 3.68 4.03 4.96 0.12 1.22 0.67 1.19 0.10 0.24 I.IS 0.51 
HTZ85301 2 Biased 2.99 25.47 6.23 0.50 0.74 0.67 0.92 0.71 0.06 5.37 4.80 
HTZ85302 s Biased 6.17 9.88 5.63 0.48 1.17 1.03 1.80 0.26 0.96 2.32 1.69 
HTZ85304 10 Biased 3.70 11.20 7.75 0.29 0.76 0.85 1.52 0.15 o.oi 2.57 1.98 
SLD86222 -- SYstematic 0.98 1.01 0.76 -0.02 0.61 0.28 0.36 0.05 -0.08 0.34 0.00 
SLD86226 -- SYstematic 2.22 2.14 7.42 0.37 0.68 0.80 0.84 -0.07 0.19 0.75 0.16 
SLD86228 -- Systematic 1.07 1.04 1.43 -0.13 1.08 0.97 1.67 -0.02 0.35 0.46 0.00 
SLD86230 -- Systematic 0.98 0.89 0.76 0.13 0.39 0.23 0.42 0.08 0.08 0.29 0.00 
SLD86234 -- Svstematic 2.99 6.30 22.79 0.94 0.82 0.78 1.34 0.35 0.29 1.88 1.30 
SLD86236 -- Systematic I.I I 2.04 1.06 0.10 0.92 0.86 I.SO -0.04 0.11 0.61 O.Q2 
SLD86238 -- SYstematic 1.03 1.26 0.80 0.17 1.21 0.89 1.26 0.10 0.25 0.51 O.Q2 
SLD86240 -- Systematic I.I I 0.74 0.85 0.01 0.18 0.38 0.32 -0.01 -0.07 0.32 0.00 
SLD86244 -- Systematic 2.89 4.05 3.15 0.13 0.43 0.68 0.88 -0.05 0.32 1.01 0.46 
SLD86246 -- Systematic I 02 1.27 1.21 0.05 0.27 0.24 0.72 0.04 -0.40 0.33 0.00 -
SLD86248 -- Systematic 6.21 9.41 5.81 0.14 0.87 0.83 0.98 0.53 -0.76 2.17 1.58 
SLD86250 -- Svstematic 4.33 8.66 12.26 0.54 1.36 0.72 1.18 0.22 0.45 2.25 1.61 
SLD86254 -- Systematic 1.70 1.81 I.SO 0.28 0.46 0.29 0.46 0.00 0.46 0.49 0.00 
SLD86256 -· Systematic 2.54 2.27 3.55 0.15 1.16 I.OS 1.46 -0.11 0.74 0.81 0.13 
SLD86260 -· Systematic 2.72 5.55 5.19 -0.12 0.95 0.82 1.09 0.18 0.36 1.40 0.80 
SLD86262 -- Svstematic 1.54 2.37 2.02 0.26 0.66 0.52 0.48 0.00 0.37 0.65 0.10 
SLD86264 -- Systematic 2.22 1.39 3.52 0.14 0.89 0.72 0.90 0.01 -0.05 0.69 0.04 • SLD86266 -- Systematic 2.66 5.46 3.91 0.10 0.67 0.63 0.40 on -0 20 1.30 0.75 
SLD86278 -- Systematic 8.82 5.89 6.67 -0.06 1.72 1.21 2.09 0.45 1.26 2.24 1.44 
SLD86279 -- Svstematic 5.03 6.22 6.46 0.46 0.80 0.87 1.16 0.29 0.81 1.55 0.96 
SLD86280 -- Svstematic 4.34 4.11 8.97 0.48 1.55 1.07 1.54 0.96 0.50 1.36 0.68 
SLD86281 -- Systematic 3.02 4.73 3.86 0.27 0.69 0.55 1.31 0.14 -0.01 1.16 0.61 
SLD86282 -- Systematic 3.25 5.64 7.76 0.26 0.65 0.85 1.21 0.25 3.53 1.45 0.87 
SLD86283 -- Systematic 1.36 2.65 2.70 0.00 1.13 0.84 1.04 0.01 -om 0.81 0.17 
SLD86284 -- Svstematic 2.45 5.81 6.09 0.41 0.90 0.58 0.37 0.00 0.61 1.46 0.87 
SLD86285 -- Systematic 1.14 1.85 1.74 om 0.50 0.98 1.12 0.11 0.56 0.60 o.oi 
SLD86290 -- Systematic 1.90 1.85 1.98 om 0.63 0.49 1.37 0.11 -om 0.55 o.oi 
SLD86291 -- SysJematic 0.95 1.27 1.21 -0.02 0.18 0.21 0.23 -0.04 0.32 0.32 0.00 
SLD86292 -- Systematic 2.80 2.67 2.48 -0.01 0.45 0.47 1.24 0.13 0.16 0.70 0.17 
SLD86299 -- Systematic 2.24 1.90 I.SI 0.16 0.52 a.so 0.45 -0.07 0.14 0.58 0.00 

Nole: Results arc expressed rn pC1/g, SOR values arc unitless, Babackground, N•net, (i,,cgross. 

• 
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Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORe SOR8 
(oCi/e) lnf'.i/e) lnf'.i/e) lnf'.i/e) loCi/e) (oCi/e) lnf'.i/e) (nf'.i/1!) (oCi/e) (S/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

DT-11 Survey Unit 6 Class 2 Subsurface Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SOR, 

Mean 2.95 4.18 4.61 0.26 0.89 0.82 1.14 0.08 0.09 0.45 0.22 
Median 2.97 3.34 4.17 0.20 0.89 0.82 1.13 0.06 0.14 0.39 0.16 

Standard Deviation 1.23 3.67 3.24 0.26 0.29 0.17 0.36 0.13 0.44 0.27 0.27 
Number of samoles 34 34 34 34 34 34 34 34 34 34 34 

Maximum 6.41 18.35 14.19 1.07 1.55 1.16 1.91 0.51 1.34 1.55 1.35 
Range 5.25 17.07 13.05 1.07 1.29 0.79 1.35 0.51 1.34 1.39 1.35 

SampleName Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG :SUK., 

HTZ85313 HTZ85302 3.74 4.77 6.03 0.45 0.95 0.88 1.06 0.04 0.08 0.50 0.28 
SLD86223 SLD86222 1.25 1.99 1.42 0.02 1.04 0.57 1.10 -0.03 -0.51 0.23 0.00 
SLD86224 SLD86234 3.45 3.36 2.48 0.12 0.83 0.85 1.49 0.16 0.36 0.34 0.12 
SLD86225 SLD86234 1.18 1.57 1.19 0.11 1.36 0.86 1.31 -0.03 -0.18 0.22 0.02 
SLD86227 SLD86226 3.16 2.29 5.19 0.15 1.09 1.07 1.69 0.oJ 0.07 0.39 0.11 
SLD86229 SLD86228 2.76 3.45 9.70 0.58 0.78 0.74 1.03 -0.04 -0.18 0.48 0.27 
SLD86231 SLD86230 1.99 2.40 11.70 0.72 0.26 0.37 0.56 0.07 0.17 0.42 0.24 
SLD86232 SLD86230 3.37 3.32 2.30 0.10 0.95 0.95 1.79 0.23 0.28 0.33 0.11 
SLD86233 SLD86230 2.05 2.01 I.SO 0.17 0.55 0.73 1.43 O.Q7 -0.03 0.22 0.01 
SLD86235 SLD86234 1.91 2.69 3.70 0.18 1.17 0.75 1.18 0.16 0.19 0.33 0.10 
SLD86237 SLD86236 1.85 2.59 1.87 0.02 0.53 0.86 1.31 0.05 0.23 0.27 0.05 
SLD86239 SLD86238 1.16 1.29 1.45 0.05 0.79 0.71 0.77 0.00 -0.14 0.17 0.00 
SLD86241 SLD86240 6.14 6.05 4.49 0.22 1.25 1.06 1.36 -0.05 0.37 0.58 0.34 
SLD86242 SLD86240 2.96 3.59 3.86 0.10 1.33 0.81 1.91 0.08 0.58 0.41 0.17 
SLD86243 SLD86240 1.92 1.80 1.72 -0.14 0.71 0.83 1.37 -0.14 0.01 0.22 0.ot 
SLD86245 SLD86244 2.98 4.18 5.41 0.49 0.89 0.83 1.22 0.14 -0.27 0.45 0.23 
SLD86247 SLD86246 3.10 2.44 2.79 -0.10 1.06 0.75 0.75 0.ot 0.42 0.33 0.06 
SLD86249 SLD86248 3.44 3.02 5.01 0.37 1.31 1.06 1.09 0.20 0.38 0.42 0.16 
SLD86251 SLD86250 4.73 4.09 5.44 0.23 1.55 1.16 1.30 -0.07 -0.72 0.53 0.25 • SLD86252 SLD86250 3.86 3.79 2.65 0.05 0.89 0.98 1.07 0.15 -0.53 0.38 0.15 
SLD86253 SLD86250 6.41 4.41 5.95 0.80 0.93 1.03 1.77 0.01 1.34 0.61 0.34 
SLD86255 SLD86254 3.46 4.69 4.83 0.29 1.06 0.89 1.52 0.27 0.50 0.48 0.25 
SLD86257 SLD86256 2.67 3.77 10.64 0.31 0.75 0.64 0.84 -0.11 -0.70 0.51 0.31 
SLD86258 SLD86256 2.13 2.57 I.IS 0.05 0.58 0.80 0.99 -0.04 0.36 0.25 0.04 
SLD86259 SLD86256 2.10 I 5.43 1.20 0.02 0.95 0.63 0.56 0.23 0.08 1.12 0.90 
SLD86261 SLD86260 3.81 18.35 14.19 1.07 0.39 0.70 0.64 0.51 -0.96 1.55 1.35 
SLD86263 SLD86262 2.19 2.98 7.61 0.46 0.65 0.69 0.79 0.06 0.23 0.40 0.19 
SLD86265 SLD86264 3.07 11.21 4.91 0.06 1.23 0.68 0.81 0.07 0.60 0.93 0.70 
SLD86267 SLD86266 3.43 3.38 4.14 0.44 0.66 0.90 0.92 0.04 -0.02 0.38 0.16 
SLD86268 SLD86266 4.23 3.66 3.04 0.21 0.60 1.00 1.43 0.17 0.22 0.41 0.15 
SLD86269 SLD86266 3.53 3.00 2.74 0.15 0.90 1.00 0.68 0.21 0.06 0.36 0.10 
SLD86286 SLD86286 1.57 1.49 2.02 0.22 0.69 0.63 1.20 0.01 0.51 0.19 0.01 
SLD86287 SLD86287 2.47 3.13 8.52 0.42 0.67 0.75 0.72 0.18 0.11 0.43 0.22 
SLD86288 SLD86288 2.09 3.41 5.24 0.39 0.73 0.72 1.17 O.Q7 0.27 0.38 0.17 

Note: Results arc expressed m pCi/g, SOR vnlucs ore umtless, 8:a:background, Nznct, G•gross . 

• 
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Preferential Pathway Samples 

Reference Area Data Summary 

Statistic 
Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORe SOR8 

(pCi/2) (pCi/2) (pCi/2) (pCi/2) (pCi/2) (pCi/2) (pCi/2) (pCi/2) (pCi/2) (S/S/S0) (1S/1S/S0) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 • Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 

UCL-95 3.04 2.18 1.67 0.12 I. 18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

Preferential pathway Data Summary 
Statistic Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 

Mean 3.72 3.67 3.88 0.16 1.19 1.07 1.21 0.02 0.27 1.13 0.23 
Median 3.96 3.74 3.68 0.19 1.22 1.08 1.25 -0.01 O.Q7 1.21 0.29 

Standard Deviation 1.52 1.85 1.53 0.12 0.18 0.16 0.24 0.16 0.43 0.40 0.14 
Number of samples 4 4 4 4 4 4 4 4 4 4 4 

Maximum 5.11 5.85 5.92 0.28 1.38 1.21 1.46 0.23 0.91 1.48 0.31 
Range 3.26 4.49 3.67 0.28 0.43 0.33 0.57 0.38 0.87 0.88 0.30 

SampleNamf Station Name Ra-226 Th-230 U-238 U-23S Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORc SORN 
SLD80090 SLD80090 1.85 1.36 2.24 0.17 0.94 0.89 0.89 0.00 0.04 0.60 0.02 
SLD80166 SLD80166 5.11 4.04 5.92 0.21 1.24 1.19 1.19 -0.15 0.91 1.39 0.28 
SLD80167 SLD80167 4.79 5.85 3.50 0.00 1.21 1.21 1.31 0.23 0.10 1.48 0.30 
SLD80168 SLD80168 3.13 3.44 3.87 0.28 1.38 0.97 1.46 -0.02 0.04 1.04 0.31 

Note: Results are expressed in pCi/g, SOR values are unitless, B=background, N=net, G=gross. 

• 
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Investigation Area Sample Results 

Reference Area Data Summary 

• Statistic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SOR8 SOR8 

(pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (5/5/50) (15/15/50) 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 

Median 2.53 1.66 J.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 
UCL-95 3.04 2.18 1.67 0.12 I. 18 1.00 1.26 0.18 1.12 - -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

Sampling Results:City of Venice - Investigative Areas 
Sample Name Station Name Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORii SORn 

HTZ76651 HTZ76651 1.57 2.66 1.75 0.06 0.88 0.48 0.84 0.15 -0.19 0.74 0.15 
HTZ76652 HTZ76652 1.65 2.54 2.04 0.28 0.65 0.66 J.18 0.03 -0.69 0.68 0.13 
HTZ76653 HTZ76653 2.43 5.00 3.49 -0.12 1.42 0.74 2.04 0.09 -0.54 1.35 0.72 
HTZ76654 HTZ76654 1.10 1.24 1.17 0.20 0.29 0.38 0.70 0.00 0.25 0.35 0.00 
HTZ76655 HTZ76655 1.03 1.78 1.65 -0.06 0.62 0.27 0.48 0.00 -0.17 0.51 0.00 
HTZ76661 HTZ76661 2.43 2.37 16.18 0.66 0.54 0.69 0.51 1.56 0.35 0.95 0.38 
HTZ76662 HTZ76662 3.99 4.89 14.11 0.80 1.02 0.76 1.04 2.14 0.93 1.47 0.84 
HTZ76663 HTZ76663 1.60 1.89 J J.17 0.55 0.63 0.41 0.71 0.12 0.50 0.73 0.19 
HTZ76664 HTZ76664 8.15 11.31 6.23 -0. JO 0.90 0.63 0.93 0.57 1.67 2.57 1.97 
HTZ76665 HTZ76665 3.86 4.02 17.18 1.04 0.91 0.58 1.17 1.48 0.68 1.33 0.73 
HTZ76666 HTZ76666 3.99 4.16 42.59 2.14 0.36 0.51 0.84 1.37 0.67 1.79 1.27 
HTZ76667 HTZ76667 1.3 I 1.65 0.85 -0.09 1.08 0.88 1.53 2.13 0.88 0.56 0.00 
HTZ76668 HTZ76668 5.05 5.33 14.90 0.62 0.81 0.54 0.99 1.49 0.74 1.52 0.95 
HTZ76669 HTZ76669 4.77 5.63 11.66 0.80 0.71 0.75 0.69 2.27 0.97 1.51 0.94 
HTZ76670 HTZ76670 3.27 4.06 2.16 0.32 0.71 0.69 1.40 1.88 0.60 1.00 0.44 
HTZ76671 HTZ76671 1.51 1.51 1.27 0.16 0.36 0.26 0.50 0.53 0.40 0.40 0.00 
HTZ76672 HTZ76672 4.52 4.39 3.96 0.12 0.97 0.80 1.09 2.14 0.83 l.18 0.54 
HTZ76673 HTZ76673 14.11 11.37 13.87 1.27 1.15 0.84 1.06 0.70 0.54 3.33 2.53 

• HTZ76674 HTZ76674 1.20 2.02 1.24 -0.13 0.62 0.64 1.13 -0.04 0.19 0.56 0.01 
HTZ76675 HTZ76675 1.16 1.33 I.JO 0.11 0.96 0.62 J.13 0.01 0.14 0.48 0.00 
HTZ76676 HTZ76676 1.27 1.58 1.92 0.20 0.82 0.52 0.99 0.06 0.02 0.52 0.01 
HTZ76677 HTZ76677 I. 71 3.84 2.62 0.05 0.62 0.62 0.88 0.06 0.03 0.94 0.40 
HTZ76717 HTZ76717 4.24 5.09 8.86 0.11 0.83 1.02 1.36 2.45 0.81 1.40 0.79 
HTZ76718 HTZ76718 2.77 3.76 7.57 0.75 0.70 0.68 J.18 2.07 1.49 1.04 0.49 

Note: Results are expressed in pCi/g, SOR values are unitless, B=background, N=net, G=gross . 
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Previously Released Areas Sample Data 

Reference Area Data Summar: 

Stafutic 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORa SORa 
(pCi/e) loCi/e) · <oCi/e) i (pCi/i,) loCi/e) (pCi/e) roCi/e) (pCi/e) (pCi/e\ (S/5/50) (15/15/50) 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 0.27 • UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 -
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 0.35 
Detects 32 32 32 0 32 32 32 7 13 - -

No. Samples 32 32 32 32 32 32 32 32 32 32 32 

Sampling Results:City of Venice - Previously Released Areas 
SamplrNamr StetionName Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SOR, 

ITD00060 SLD060 3.88 4.92 4.92 0.47 1.18 1.00 0.70 0.17 0.22 0.51 0.27 
ITD00064 SLD064 1.67 3.11 2.25 0.19 1.61 0.73 1.51 0.19 0.13 0.36 0.13 
ITD00067 SLD067 3.33 4.06 4.88 0.40 1.34 0.89 0.86 0.34 0.38 0.46 0.23 
ITD00071 SLD071 2.11 5.69 3.36 0.27 0.73 0.65 1.08 0.04 0.09 0.50 0.29 
ITD00074 SLD074 2.21 7.91 3.00 0.30 0.87 0.65 0.99 0.28 0.17 0.65 0.43 
ITD00084 SLD084 0.80 1.55 0.59 0.21 1.05 0.97 0.49 0.15 -0.34 0.19 0.00 
ITD00193 SLD193 0.77 2.13 1.48 0.05 0.39 0.22 0.52 0.08 -0.10 0.20 0.01 
ITD00194 SLD194 3.02 5.55 13.32 0.68 0.99 0.74 1.16 0.17 0.36 0.70 0.48 
ITD00196 SLDl96 3.56 8.32 26.80 1.22 1.16 0.45 1.46 0.23 -0.03 1.17 0.94 
ITD00198 SLD198 1.78 2.17 3.66 0.30 1.12 0.81 1.17 0.17 0.43 0.29 0.06 
ITD00l99 SLD199 2.47 3.56 4.52 0.38 1.37 1.08 1.71 0.18 -0.18 0.42 0.19 
ITD00201 SLD201 1.99 4.56 10.64 0.58 0.88 0.57 0.92 0.20 0.23 0.58 0.36 
ITD00203 SLD203 3.46 4.00 4.96 0.41 0.96 1.16 1.51 0.21 0.27 0.44 0.22 
ITD00261 SLD261 0.94 2.87 1.10 0.Q7 0.93 0.39 0.69 0.01 0.Q2 0.28 0.06 
ITD00263 SLD263 1.74 3.88 11.52 0.73 1.19 0.76 1.51 0.12 0.06 0.57 0.34 
ITD00265 SLD265 1.56 5.58 10.60 0.69 0.83 0.48 0.88 0.20 0.05 0.64 0.43 
ITD10265 SLD265 0.05 2.87 10.15 0.73 0.62 0.47 0.62 -- 1.01 0.44 0.24 
ITD20265 SLD265 1.85 3.59 10.70 0.65 0.47 0.48 0.60 -0.04 -0.17 0.49 0.30 
ITD00268 SLD268 1.82 2.74 3.77 0.15 1.31 0.91 1.02 0.13 -0.06 0.35 0.11 
ITD00270 SLD270 2.33 3.91 8.74 0.41 1.12 0.95 1.80 0.19 -0.10 0.51 0.28 
ITD00273 SLD273 1.82 3.13 7.68 0.40 1.25 0.83 1.34 0.14 -0.17 0.45 0.21 
ITD00275 SLD275 2.21 2.55 12.55 0.63 1.33 0.75 U.74 0.21 0.44 0.51 0.28 
ITD00278 SLD278 1.94 2.97 12.62 0.70 1.01 0.82 0.83 0.16 -0.02 0.52 0.29 
ITD00280 SLD280 7.78 4.58 4.93 0.50 0.96 0.64 1.41 0.61 0.92 0.68 0.40 
ITD00284 SLD284 3.00 2.65 11.20 0.66 0.79 1.07 1.36 0.18 -0.18 0.50 0.25 
ITD00286 SLD286 3.92 6.05 4.75 0.43 1.42 1.17 1.03 0.19 0.20 0.59 0.36 
ITD00290 SLD290 1.93 2.91 6.37 0.33 0.63 0.82 0.69 0.15 0.39 0.38 0.16 
ITD00292 SLD292 2.98 6.61 15.81 0.79 1.26 0.74 1.55 0.14 0.31 0.84 0.61 • ITD00296 SLD296 3.09 2.84 7.88 0.44 1.16 1.00 1.01 0.13 -0.13 0.44 0.19 
ITD00298 SLD298 1.89 2.02 4.98 0.33 0.76 0.80 1.40 0.12 0.35 0.29 0.08 
ITD00312 SLD312 1.08 2.44 1.68 0.06 0.56 0.55 0.64 0.Q7 0.11 0.23 0.04 
ITD00316 SLD316 2.63 9.67 6.45 0.45 0.67 0.66 1.27 0.13 0.29 0.82 0.62 
ITD00318 SLD318 1.76 6.24 7.09 0.39 0.83 0.63 0.88 0.Q4 -0.11 0.61 0.40 
ITD00320 SLD320 1.81 6.49 5.96 0.34 1.08 0.86 1.75 0.06 0.22 0.62 0.39 
ITD00322 SLD322 4.18 10.69 7.96 0.47 0.98 0.86 1.19 0.28 0.70 0.94 0.71 
ITD00323 SLD323 2.30 3.23 5.39 0.32 1.13 1.22 1.71 0.31 0.31 0.40 0.18 
ITD00324 SLD324 1.26 2.44 4.66 0.24 0.94 0.63 1.54 0.12 -0.16 0.32 0.10 
ITD00326 SLD326 2.75 3.94 31.85 1.27 1.42 1.21 1.36 0.36 -0.36 0.99 0.76 
ITD00327 SLD327 1.17 1.85 3.05 0.15 0.39 0.60 0.80 0.08 0.17 0.22 0.03 
ITD10327 SLD327 1.39 1.89 4.01 0.27 1.44 0.71 1.03 0.01 0.13 0.30 0.07 
ITD20327 SLD327 1.60 1.78 4.21 0.38 0.85 0.87 0.84 0.13 -1.18 0.26 0.06 
ITD00328 SLD328 3.69 7.72 23.27 1.21 0.67 0.77 1.06 0.08 0.05 1.03 0.82 
ITD00330 SLD330 3.27 9.81 6.22 0.47 1.41 0.98 1.02 0.44 0.37 0.87 0.64 
ITD00331 SLD331 2.01 2.96 5.40 0.33 0.99 0.69 1.31 0.21 -0.44 0.37 0.15 
ITD00332 SLD332 4.28 10.19 26.06 1.42 1.02 0.84 1.15 0.34 0.QJ 1.27 1.04 
ITD00334 SLD334 2.24 5.40 11.86 0.72 1.13 0.87 0.96 0.15 0.09 0.67 0.44 
ITD00335 SLD335 0.92 3.49 2.18 0.17 0.79 0.51 1.17 -0.02 0.18 0.33 0.12 
ITD00336 SLD336 2.74 9.24 16.14 0.88 0.87 0.75 1.34 0.23 0.34 1.00 0.78 
ITD00337 SLD337 2.38 7.23 8.47 0.40 0.93 0.62 0.99 0.13 0.19 0.71 0.49 
ITD00338 SLD338 1.65 3.91 3.24 0.23 0.95 0.40 1.23 0.16 0.48 0.39 0.17 
ITD00339 SLD339 3.29 5.10 21.89 1.01 1.26 0.96 1.46 0.Q7 0.39 0.86 0.63 
ITD00340 SLD340 1.57 5.90 4.90 0.32 0.79 0.44 0.99 -0.03 0.19 0.54 0.33 
ITD00341 SLD341 1.47 5.24 4.88 0.28 1.05 0.48 0.92 0.11 0.20 0.52 0.29 
ITD00342 SLD342 3.12 9.75 12.73 0.84 0.97 0.73 0.97 0.16 0.47 0.97 0.75 
ITD00343 SLD343 1.18 3.01 3.27 0.26 0.79 0.41 0.84 0.05 -0.06 0.32 0.11 
ITD00344 SLD344 5.36 8.56 31.94 1.91 1.10 0.74 0.75 0.36 0.01 1.28 1.05 
ITD00345 SLD345 1.39 2.02 6.05 0.33 0.51 0.60 0.61 0.Ql 0.12 0.30 0.10 
ITD10345 SLD345 2.08 4.59 12.07 0.71 0.51 0.69 0.79 0.11 0.07 0.59 0.39 
ITD20345 SLD345 1.94 4.08 13.60 0.68 0.67 0.70 0.72 0.07 -0.45 0.59 0.39 
ITD00346 SLD346 2.83 4.02 12.89 0.71 1.45 1.23 1.43 0.20 -0.16 0.62 0.39 
ITD00347 SLD347 2.82 4.98 17.07 0.82 0.86 1.02 1.26 0.11 0.31 0.74 0.52 
ITD00348 SLD348 2.03 2.09 6.07 0.21 1.30 0.92 1.43 0.21 0.86 0.35 0.12 
ITD00349 SLD349 1.54 3.54 6.74 0.32 0.71 0.66 0.48 0.19 0.Q7 0.42 0.21 
ITD00350 SLD350 1.27 3.02 5.01 0.28 0.74 0.65 0.52 0.07 -0.26 0.35 0.14 
ITD00351 SLD351 2.13 6.19 18.76 1.14 1.20 0.70 0.85 0.16 0.46 0.87 0.64 • 
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Previously Released Areas Sample Data 

■SampltName■ SiationN,m;; ~226 Th-230 ,U-238 Tt)':'fis .Th:232 R:228 T.,:228 1At-227 p,i:231 ■soa,';'11 ■soa,,'W 
ITO00352 SLD352 2.52 3.44 7,94 0.39 0.58 0.92 1.01 0.10 0.09 0.45 0.23 • ITD00353 SLD353 1.58 2.36 5.IO 0.10 0.81 0.70 0,89 -0.01 0.38 0.31 0.10 
ITD00354 SLD354 2.56 3.36 4.56 0.35 0.98 0.99 1.26 0.25 0.11 0.38 0.16 
ITD00355 SLD355 3.34 2.71 6.30 0.78 0.37 0.89 0.72 0.17 0.33 0.41 0.15 
ITD00356 SLD356 2.79 3.64 6.47 0.28 2.08 0.98 1.94 1.74 -0.20 0.51 0.28 
ITDl0356 SLD356 2.75 3.38 6.36 0.44 1.08 1.09 1.20 0.17 -0.01 0.43 0.20 
ITD20356 SLD356 2.74 5.06 3.22 0.28 0.83 0.74 0.78 0,03 0,38 0.46 0.24 
ITD00357 SLD357 3.09 4.28 4.55 0.44 0.45 0.80 1.17 0.06 0.45 0.43 0.22 
ITD00358 SLD358 0.62 1.72 2.12 0,06 0.09 0.13 0.09 0.16 0.04 0.17 0.01 
ITD00359 SLD359 0.93 1.79 3.00 0.31 0.46 0.54 0.57 0.62 0.45 0.22 0.03 
ITD00361 SLD361 1.53 3.42 3.76 0.12 0.92 0.38 0.50 0.13 0.34 0.36 0.14 
ITD00362 SLD362 0.88 1.99 1.79 0.12 0.50 0.17 0.42 0.25 0,00 0.20 0.01 
ITD00363 SLD363 1.25 1.91 3.07 0.17 0.49 0.58 0.57 0.93 -0.09 0.23 0.03 
ITD00364 SLD364 1.81 3.01 2.26 0.17 0.32 0.56 0.92 0.72 -0.38 0.28 0.09 
ITD00365 SLD365 3.15 6.65 5.74 0.52 1.30 1.10 2.03 0.22 -0.59 0.64 0.41 
ITD00366 SLD366 4.65 3.52 4.55 0.15 0.31 1.15 0.45 1.83 0.43 0.48 0.20 
ITD00367 SLD367 1.06 3.61 4.51 0.21 0.58 0.47 0,56 0.72 -0.61 0.37 0.17 
ITDO0Cl9 SLDCl9 6.70 14.84 47.67 2.33 0.44 1.07 1.18 0.59 1.19 2.01 1.79 
ITD00368 SLD368 0.94 2.89 0,85 0,09 0.71 0.50 1.25 0.05 0.04 0.74 0.83 
ITDl0368 SLD368 0.90 2.70 1.36 0.01 2.01 0.57 1.17 0.06 0.27 0.34 0.11 
ITD20368 SLD368 0.93 1.16 0.75 -0.10 0.67 0.47 0.59 0.10 -0.17 0.14 0.00 
ITD00369 SLD369 0.70 2.14 0,89 0.08 0.55 0.48 1.32 0.06 0.23 0,56 0.04 
ITD00370 SLD370 0.64 2.23 0.96 0.01 0.65 0.41 1.01 0.04 -0.10 0.60 0.06 
ITD0037 I SLD371 0.52 1.75 0.32 0.16 0.38 0.17 0.81 -0.02 0.07 0.43 0,00 
ITD00373 SLD373 0.72 2.54 1.38 0.13 0.80 0.79 1.24 0.12 0.26 0.70 0.12 
ITD00376 SLD376 1.01 2.57 1.54 0.12 1.34 0.72 1.50 0.12 0.12 0.81 0.18 
ITD00378 SLD378 0.67 2.06 0.77 0.02 1.36 0,56 1.25 0.01 0.24 0.70 0.08 
ITD00379 SLD379 0.74 2.22 2.02 0.15 1.23 0.71 1.36 0.03 -0.09 0.73 0.09 
ITD00381 SLD381 1.09 3.10 2.01 0.06 0.86 0.76 1.57 0.13 0.01 0.83 0.24 
ITD00382 SLD382 0.87 2.35 1.60 0.21 1.09 0.74 1.72 0.15 0,53 0.72 0.08 
ITD00383 SLD383 0.81 1.63 0.48 0.10 0.97 0.86 0.94 0.12 0.19 0.53 0,00 
ITD00384 SLD384 0.84 2.11 1.02 0.05 1.72 0.69 1.75 0.06 -0.08 0.79 0.16 
ITD00385 SLD385 0.71 2.09 0.82 0.07 1.28 0.85 1.16 -0.02 0.12 0.69 0.07 
ITD00388 SLD388 0.80 1.90 0.81 0.14 1.15 0.88 1.74 0.06 -0.19 0.63 0.01 
ITD00389 SLD389 1.21 2.81 2.92 0.18 1.10 0.78 1.06 0.13 -0.12 0.84 0.20 
ITD00390 SLD390 1.52 3.13 2.63 0.IO 0.92 0.63 1.52 0.03 0.02 0,86 0.26 
ITD00391 SLD391 0.72 3.29 0.97 0.01 0,88 0,66 1.09 0.01 -0.25 0.85 0.27 
ITD00392 SLD392 1.89 3.82 2.73 0.19 1.12 0.87 1.61 0.18 0.27 1.04 0.41 • ITD00393 SLD393 1.51 3.07 2.68 0.13 1.29 0,83 1.70 0.02 0.34 0.93 0.29 
ITD00394 SLD394 1.34 4.42 I 1.08 0.50 1.09 0.50 1.66 0.12 -0.19 1.32 0.69 
ITD00395 SLD395 1.23 5.26 8,86 0.56 0,70 0.44 0.73 0.05 0.45 1.37 0.81 
ITD00396 SLD396 1.27 2.35 2.13 0.12 1.03 0.80 0.81 0.08 0.12 0.72 0.10 
ITD00398 SLD398 3.57 4.40 3.95 0.34 1.52 1.27 2.07 0.13 1.18 1.26 0.63 
ITD00401 SLD401 0.76 3.23 2.03 0.10 0.40 0.29 0.77 -0.04 0.02 0.77 0.27 
ITD00405 SLD405 3.00 3.70 3.61 0.27 1.13 1.02 1.07 0.12 0,03 0,39 0.17 
ITD00406 SLD406 2.25 3.66 3.17 0.21 1.15 0.98 1.75 -0.02 -0.57 0,38 0.15 
ITD00426 SLD426 1.03 2.27 0.62 0.21 1.22 0,95 1.17 0,03 -0.16 0.71 0.09 
ITD00427 SLD427 2,29 4.84 7.19 0.51 1.20 0.79 1.47 0.04 0.39 1.35 0.72 
ITD00428 SLD428 2.45 4.26 5.22 0.29 0.47 0.58 0.85 0.05 0,08 1.07 0.54 
ITD00429 SLD429 1.23 3.47 5.18 0.26 1.01 0.57 0.63 0.10 0.07 1.00 0.38 
ITD00430 SLD430 1.03 3.01 1.57 0.16 1.40 0.74 1.42 0.09 0.09 0.33 0,09 
ITD0043 I SLD431 3.28 7.61 4.29 0.33 1.99 0.90 1.86 0.21 0.48 0.73 0.49 
ITD00432 SLD432 1.12 2.11 2.00 0.14 0.79 0.54 1.02 -0.01 -0.16 0.23 0.02 
ITD00433 SLD433 2.00 4.24 5,88 0,55 2.20 1.04 1.29 0.14 0.16 0.55 0.32 
ITD00434 SLD434 2.34 4.26 10.46 0.64 I.II 0.94 1.57 0.04 0.01 0.57 0.34 
ITD00435 SLD435 1.98 7.70 14.75 0,69 1.19 0.77 1.25 0.06 0.45 0.89 0.66 
SLD05026 SLD05026 2.72 3.02 2.83 0.27 0,99 1.15 1.76 0.14 -0.31 0.89 0 7.R 
SLD05050 SLD05026 1.10 2.08 1.38 0.08 0.55 U.51 1.07 0.10 0.21 0.20 0.01 
SLD06608 SLD06608 1.75 3.55 2.82 0,17 0,30 0.52 0,69 0.03 -0.02 0.87 0.35 
SLD06609 SLD06608 0.87 1.45 2.36 0.12 0,88 0,56 1.00 0.14 -0.02 0.20 0.02 
SLD06610 SLD06610 2.22 3.33 1.55 0.25 0.61 0.47 0.48 0.15 -0.07 0.82 0.28 
SLD0661 I SLD06610 3.04 3.07 3.45 -0.02 1.43 1.39 1.50 0.17 0.84 0.37 0.15 
SLD06622 SLD06622 0.79 1.28 2.07 0.05 0.35 0.24 0.21 0.09 1.03 0,37 0.01 
SLD06623 SLD06622 0.05 0.12 0.11 0.08 0.17 0.05 0.23 0.01 -0.02 0.02 0.00 
SLD06634 SLD06634 1.94 2.81 3.14 -0.03 0.45 0.48 0.76 0.21 1.02 0.72 0.21 
SLD06635 SLD06634 1.84 2.40 3.98 0.03 1.47 1.14 1.45 0.25 0.40 0.34 0.11 
SLD06648 SLD06648 0.80 2.03 0.61 -0.03 0.86 0.45 1.03 0.06 -0.15 0.59 0.02 
SLD06649 SLD06648 4.29 4.65 5.16 0,36 1.15 1.35 1.71 0.28 0.60 0.50 0.28 
SLD06681 SLD06681 1.77 3.00 1.52 0.02 0.40 0.76 0.61 0.07 0.08 0.78 0.21 
SLD06682 SLD06681 2.74 3.29 2.70 0.29 0.64 0.88 1.51 0.05 0.45 0,33 0.12 
SLD06683 SLD06683 0,50 0.76 0.60 0.06 0.34 0,06 0,13 0.04 -0.05 0.23 0.00 
SLD06684 SLD06683 1.36 1.78 2.68 -0.02 0.76 1.05 1.00 -0.05 0.73 0.24 0.03 
SLD06685 SLD06685 0.48 0.95 0.49 0.06 0.39 0.11 0.26 0.03 -0.13 0.28 0,00 
SLD06686 SLD06685 4.76 2.43 6.39 0.18 1.30 2.13 1.53 0.61 0.62 0.59 0.31 
HTZ00329 HTZ00329 3.53 6.87 2.84 -- 1.40 0.78 1.73 0.24 0.31 1.71 1.08 • Note: Results nn: expressed in pCi/g, SOR ,·alucs arc unitlcss, B=-background, N'"'nct, G•gross, 
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Post-Remedial Action Report for the Soils within the St. Louis Downtown Site C ity of Venice, Illinois Property (DT- 11) 

ATTACHMENT C-8 

CITY OF VENICE FINAL STATUS SURVEY FIXED POINT MEASUREMENT DA TA 
ON CONSOLIDATED MATERIAL SURFACES 

REV.0 
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Table 8-1 Surface Activi Measurements 

Alpha Beta 
I 2 3 I 2 3 

e, e. e,otal e, e. e,otal 

0.14 0.25 0.03500 0.2 0.25 I o.osooo I 
City of Venice SU2a Gross (cpm) BKGD (cpm) Net (cpm) 

2 
dpm/l00cm 

2 
Gross (cpm) BKGD (cpm) Net (cpm) dpm/l00cm 

SU 1 a Concrete Pillar 0 0.2 -0.2 -5 232 200 32 512 
SU I a Concrete P i liar 2 l 0.2 0.8 18 299 200 99 1,584 

Alpha Beta 
I 2 3 I 2 3 

e; e. etotal e, e, etotal 
0.14 0.25 0.03500 0.23 0.25 1 o.os1so I 

City of Venice SU2b Gross (cpm) BKGD (cpm) Net (cpm) 
2 dpm/lO0cm Gross (cpm) BKGD (cpm) Net (cpm) dpm/100cm2 

SU 1 b Concrete Pillars s 2 3 69 261 196 65 904 
SU I b Concrete Pi llars 2 6 2 4 91 237 196 41 570 
SUI b Concrete Pillars 3 4 2 2 46 239 196 43 598 
SU I b Concrete Pillars 4 3 2 23 257 196 61 849 
SUI b Concrete Pillars s 3 2 I 23 290 196 94 1,308 
SU lb Concrete Pillars 6 2 2 0 0 284 196 88 1,224 
SUI b Concrete Pillars 7 3 2 23 265 196 69 960 
SU I b Concrete Pillars 8 s 2 .., 

.) 69 277 196 81 1,127 
SU I b Concrete Pillars 9 3 2 23 266 196 70 974 
SU I b Concrete Pillars 10 6 2 4 91 283 196 87 1,210 
SU 1 b Concrete Pillars 11 4 2 2 46 273 196 77 1,071 
SU I b Concrete Pillars 12 4 2 2 46 288 196 92 1,280 

Alpha Beta 

e; 
I 2 e, 3 

e,otal e, I 2 
es 

3 
etotal 

0.14 0.25 0.03500 0.2 0.25 0.05000 I 
City of Venice SU2c Gross (cpm) BKGD (cpm) Net (cpm) 

2 dpm/lO0cm Gross (cpm) BKGD (cpm) Net (cpm) dpm/100cm2 

SU i c Concrete wall 2 1 I 23 257 230 27 432 
SU le Concrete wall 2 0 0 260 230 30 480 
SU le Concrete wall 3 0 0 245 230 IS 240 

ei - Instrument Efficiency es • Surface Efficienc) etotal =-Total Efficiency 

Attachment C-8 C-8-1 REV. O 



a e - 1gn es T bl 8 2 s· T t 
Measurement ALPHA ALPHA BETA BETA 

Survey Area No. dpm/100cm2 Difference1 dpm/100cm2 Difference2 • City of Venice SU2a 1 -5 605 512 5,488 
City of Venice SU2a 2 18 582 1,584 4,416 
City of Venice SU2b 3 69 531 904 5,096 
City of Venice SU2b 4 91 509 570 5,430 
City of Venice SU2b 5 46 554 598 5,402 
City of Venice SU2b 6 23 577 849 5,151 
City of Venice SU2b 7 23 577 1,308 4,692 
City of Venice SU2b 8 0 600 1,224 4,776 
City of Venice SU2b 9 23 577 960 5,040 
City of Venice SU2b 10 69 531 1,127 4,873 
City of Venice SU2b 11 23 577 974 5,026 
City of Venice SU2b 12 91 509 1,210 4,790 
City of Venice SU2b 13 46 554 1,071 4,929 
City of Venice SU2b 14 46 554 1,280 4,720 
City of Venice SU2c 15 23 577 432 5,568 
City of Venice SU2c 16 0 600 480 5,520 
City of Venice SU2c 17 0 600 240 5,760 

• 
Test Statistics Alpha Beta 

s+ 17 17 
n 17 17 

k critical 12 12 
Result Pass Pass 

--

1 Alpha Difference is equal to difference between DCGL and the alpha results. 
2 Beta Difference is equal to the difference between DCGL and the beta results. 
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Post-Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City of Venice, Illinois Property (OT-I I) 

C.9 ALARA ANALYSIS 

l0CFR 20 Subpart E ARAR pertains to the extent to which lands must be remediated 
before decommissioning of a site can be considered complete and the license terminated. 
The standards are for unrestricted use: 25 mrem/yr total effective dose equivalent (TEDE) 
and as low as reasonably achievable (ALARA) and for unrestricted use: 25 mrem/yr 
TEDE, 1 00mrem/yr with loss of controls, and ALARA. Elevated areas of soils having a 
SOR value> 1 may be left in place and still meet the RGs. Areas of elevated activity meet 
the RGs by demonstrating that the 40CFR 192 ARAR is met and by showing that residual 
risks fnr DT-11 meet the CF:RCLA target risk range. 

An evaluation was performed consistent with NRC NMSS Decommissioning Standard 
Review Plan NUREG-1 727 (NRC, 2000) as a measure of the cost effectiveness of leaving 
soils in the accessible areas of DT-11 that exhibit on SOR value in excess of 1.0. Soil 
samples with a SOR value in excess of 1 .0 are listed in Table C-8. Leaving soils having 
SOR values > 1 may be ALARA according to the NRC guidance, if the benefits of 
remediation are less than the cost of remediation, then the levels of residual radioactivity 
are ALARA without taking the additional remedial action. NUREG-1727 gives the 
formula for calculating the benefit from averted dose as provided below. 

where : 

BAD = $2,000 X PW(ADcol/ective ) 

B AD 

$2,000 
PW(ADcollective) 

benefit from averted dose for a remedial action 
value in dollars of a person-rem averted 
present worth of future collective averted dose. 

The present worth of the future averted collective dose can be calculated from the 
following equation: 

Cone 1- e -(r+?. )N 

PW(ADco/lectll'e ) = PD X A X 0.025 X F X - --X ----
DCG½v r + J 

where: 
Po 

A 

0.025 

F = 

Cone = 

OCGLw = 
r 

"-

population density for the critical group scenario m people/m2, 
0.0004 from DG-4006 
area being evaluated in meters squared (m2

) , 120 m2 is used as the 
sum of the areas exceeding a SOR value of l. 
annual dose to an average member of the critical group from 
residual radioactivity at the concentration-based RG in rem/yr. 
fraction of the residual activity removed by the remedial action; in 
this case F = 1 to represent all areas exceeding an SOR of 1. 
average concentration of residual radioactivity in the area being 
evaluated (pCi/g). The area weighted SORN for the elevated 
accessible soil areas of DT-11 is 1.55. 
derived concentration guideline; in this case, SOR N= I . 
monetary discount rate; 0.03/yr as recommended by DG-4006. 
radiological decay constant. U-238 was chosen as the representative 
decay constant because this would give the most conservative result 
(highest present worth factor)= 1.55 E-10/yr. 

C-9-1 REV.0 



Post-Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site City of Venice, Illinois Property (DT-11) 

N number of years over which the collective dose will be calculated; 
1000 as recommended by NUREG-1727. 

Although the SOR= 1 value that was used as the concentration-based RG for DT-11 is not 
based on the 25 mrem standard used in the equation, using 0.025 rem/yr (i.e., 25 mrem/yr) 
is a conservative approach (the calculated doses from the elevated areas are less than or 
equal to 3.0 mrem/yr). Using these equations, the benefit from the averted dose (BAo) was 
calculated to be approximately $125. 

The cost of remediating the remaining areas was based on actual costs incurred by 
remediation contractors during the DT-11 project, but does not include overhead, 
mobilization, and other related costs that NUREG-1727 allows to be considered in an 
ALARA analysis. The estimated cost of excavation, transportation, and disposal of the 
radiologically contaminated material remaining in various areas is approximately $9,400. 
This cost assumes that a surface area of 120 m2 would be excavated to a depth of 1 foot 
below ground surface at a unit cost of $200/cubic yard. The unit cost is based on the cost 
elements included in Appendix B excluding the cost for PRAR preparation and the total 
soil removed (i.e., 2834 yd3

) The cost of further remediation greatly exceeds the economic 
benefit of the averted dose, therefore the action is considered ALARA. 
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• 

• 

• 



• 

• AR-106 

• 


	POST-REMEDIAL ACTION REPORT FOR THE SOILS WITHIN THE ST. LOUIS DOWNTOWN SITE CITY OF VENICE, ILLINOIS PROPERTY (DT-11) ST. LOUIS, MISSOURI September 22, 2005 REVISION 0
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF APPENDICES
	ACRONYMS AND ABBREVIATIONS
	ABSTRACT
	1.0 INTRODUCTION
	2.0 OPERABLE UNIT BACKGROUND
	3.0 CONSTRUCTION ACTIVITIES
	4.0 CHRONOLOGY OF EVENTS
	5.0 PERFORMANCE STANDARDS AND CONSTRUCTION QUALITYCONTROL
	5.1 Performance Standards
	5.2 Quality Assurance and Quality Control

	6.0 FINAL INSPECTION AND CERTIFICATIONS
	6.1 Inspections
	6.2 Health and Safety
	6.3 Certification of Completion

	7,0 OPERATION AND MAINTENANCE ACTIVITIES
	8.0 SUMMARY OF PROJECT COSTS
	9.0 OBSERVATIONS AND LESSONS LEARNED
	10.0 OPERABLE UNIT CONTACT INFORMATION
	11.0 REFERENCES
	TABLES
	APPENDICES
	APPENDIX A Performance Factors
	APPENDIX B Project Costs
	APPENDIX C Final Status Survey Evaluation


	BATES:                     200.1eSLDS2014AR_01.06_0081_a


