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Executive Summary 
Final Status Survey Report 

Volumes I through VI 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

September 14, 2006 

Penn Environmental & Remediation, Inc. (Penn E&R) has been retained by the Kaiser 
Aluminum & Chemical Corporation (Kaiser) to provide radiological final status survey 
technical support for the remediation of its Kaiser Aluminum Specialty Products facility 
(Tulsa, Oklahoma facility) located at 7311 East 41st Street in Tulsa, Oklahoma. The 
remediation of radiologically impacted portions of the Tulsa, Oklahoma facility was 
authorized by the Nuclear Regulatory Commission (NRC) via approval of the site
specific Decommissioning Plan (DP) (June 2001, Rev. May 2003, September 2003, May 
2005, and September 2005) and Decommissioning Plan Addendum (DPA) (May 2002, 
Rev. May 2003) for the facility. The DP and DPA were designed to address the 
remediation of thorium dross and contaminated soil known to be present at the Tulsa, 
Oklahoma facility (Thorium Remediation Project). Kaiser has completed the remedial 
excavation, backfilling, and final status survey activities for the Thorium Remediation 
Project.  

The DP addressed the remediation of the impacted portions of the 14-acre "Pond Parcel" 
at the Tulsa, Oklahoma facility and the DPA addressed the approximate 3.5-acre "Former 
Operational Area" (FOA). The remediation alternative chosen and implemented for the 
Pond Parcel required excavating material with a net Th-232 activity concentration greater 
than the Derived Concentration Guideline Level (DCGLw) of 3.0 pCi/g, based on a dose 
limit of 25 mrem/yr. Material with net Th-232 activity concentrations greater than the 
Derived Cutoff Concentration Level (DCCL) of 31.1 net pCi/g Th-232 was segregated 
and disposed off site as exempt material at the U.S. Ecology Grand View, Idaho facility.  
Material with activity concentrations less than 31.1 net pCi/g Th-232 (Below Criteria 
Material or BCM) was used as backfill in the Pond Parcel excavation. A layer of clean 
imported borrow material (minimum thickness of 10 feet) obtained from an off site 
source was placed over the BCM and graded in a manner to direct drainage away from 
the site. The site was then permanently revegetated 

Remediation activities for the FOA consisted of the excavation of material with a net 
Th-232 activity concentration greater than the DCGLw of 3.0 pCi/g and the backfill of the 
excavations with clean imported borrow material. The excavated material was 
transported to the Pond Parcel where material with net Th-232 activity concentrations 
greater than the DCCL of 31.1 pCi/g was segregated on site and disposed off site as 
exempt material at the U.S. Ecology Grandview, Idaho facility. BCM (material with net 
activity concentrations below 31.1 pCi/g Th-232) was placed in the Pond Parcel 
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excavation as backfill. At the end of the decommissioning project, the backfilled 
excavations located within the FOA were final graded and vegetated to minimize soil 
erosion and promote positive site drainage.  

Final status surveys for the Thorium Remediation Project consisted of three distinct 
elements: (1) surveys of the "open land areas" of the site including the excavation bottom 
surface soils for the Pond Parcel and FOA and post operational areas; (2) surveys of 
BCM placed in the Pond Parcel excavations; and (3) surveys of structural surfaces. Final 
status surveys were completed prior to the backfilling of any Pond Parcel or FOA 
remediation excavation and during/following the placement of BCM in the Pond Parcel.  
The survey unit acceptance criteria developed in the DP were applicable to the entire site.  
Thus, if each survey unit met the acceptance criteria, the dose for the entire site would be 
less than the release criteria of 25 mrem/yr.  

Pond Parcel Excavation Bottom and FOA Excavation Final Status Surveys 

Final status surveys associated with the Pond Parcel and FOA excavation bottoms were 
conducted through a progression of Class 1 survey units. Survey units generally 
consisted of excavation bottom surface soil and associated side walls, elevated soil areas 
(if left in-place), and embedded structures (if encountered and left in-place). The final 
status survey of excavation bottom survey units typically consisted of a gross gamma 
scan of the exposed surface soil of the unit and systematic soil sampling. Additional 
scanning and soil sampling were included for each elevated measurement comparison 
(EMC) performed for elevated areas left in-place. Embedded structures (typically small 
pipes and concrete) were surveyed for total alpha contamination (when possible) and 
removable alpha contamination.  

Compliance with survey unit acceptance criteria has been demonstrated by comparison of 
the average residual contamination for each survey element (excavation bottom soil, 
elevated areas, and embedded structures) to the appropriate acceptance criteria value and 
a sum of fractions for each survey unit also has been calculated. The sum of fractions 
provides a very conservative assessment of the survey unit. Summing the fractions 
ensures the survey unit and the entire site will be a small fraction of 25 mrem/yr (the 
release criterion). Systematic final status survey data also have been evaluated using the 
Wilcoxan Rank Sum Test procedure.  

Final status surveying and reporting have been completed for all 30 Pond Parcel 
excavation bottom survey units. Volume I of this Final Status Survey Report 
documents the final status survey results for Survey Units Kaiser-FSS-001 through 
Kaiser-FSS-024. Volume IV of this Final Status Survey Report documents the final 
status survey results for Survey Units Kaiser-FSS-025 through Kaiser-FSS-030. One of 
the 30 excavation bottom survey units (Kaiser-FSS-001) consisted of an embedded 
structure encountered (a buried concrete spillway) during the removal of radiologically 
impacted soil. A summary of the final status survey results by survey unit is provided 
below in Table 1.  
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Table 1 - Pond Parcel Excavation Final Status Survey Summary by Survey Unit 

Systematic 

No. of Sample Survey Unit 

Systematic Exceedance WRS Test Elevated Embedded Total Sum Meets DP 

Surface Samples of DCGL Criterion Area(s) Structure(s) of Acceptance 

Survey Unit Area (m2) Collected Value Met Present Present Fractions Criteria 

Kaiser-FSS-00 * 84.5 36 YES YES YES N/A 0.47 YES 

Kaiser-FSS-002 126.5 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-003 80 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-004 107 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-005 35 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-006 2,670 12 NO YES NO NO 0.00 YES 

Kaiser-FSS-007 1,182 16 NO YES NO YES 0.04 YES 

Kaiser-FSS-008 424 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-009 1,000 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-010 986 10 NO YES NO YES 0.00 YES 

Kaiser-FSS-011 2,400 12 NO YES NO NO 0.00 YES 

Kaiser-FSS-012 2,460 12 NO YES NO NO 0.00 YES 

Kaiser-FSS-0 13 1,320 10 NO YES YES YES 0.38 YES 

Kaiser-FSS-014 1,892 10 NO YES YES YES 0.67 YES 

Kaiser-FSS-015 1,997 10 NO YES NO YES 0.18 YES 

Kaiser-FSS-016 2,484 14 NO YES YES NO 0.79 YES 

Kaiser-FSS-017 2,230 17 NO YES NO NO 0.00 YES 

Kaiser-FSS-018 1,582 10 NO YES NO NO 0.00 YES 

Kaiser-FSS-019 1,582 10 NO YES NO NO 0.00 YES 

Kaiser-FSS-020 1,570 9 NO YES YES NO 0.19 YES 

Kaiser-FSS-021 1,985 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-022 1,840 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-023 1,750 10 NO YES NO NO 0.00 YES 

Kaiser-FSS-024 1,454 10 NO YES NO NO 0.00 YES 

Kaiser-FSS-025 1,930 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-026 1,300 10 NO YES NO NO 0.00 YES 

Kaiser-FSS-027 1,680 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-028 1,835 9 NO YES NO NO 0.00 YES 

Kaiser-FSS-029 1,481 10 NO YES NO YES 0.25 YES 

Kaiser-FSS-030 1,876 9 NO YES NO YES 0.26 YES 

Survey Unit Kaiser- FSS-O01 is the buried concrete spillway structure. The other pond parcel survey units are defined as open land areas.  

Final status surveying and reporting have been completed for all 9 FOA excavation 
survey units. Volume II of this Final Status Survey Report documents the final status 
survey results for Survey Units Kaiser-FSSFOA-001 through Kaiser-FSSFOA-009.
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Three of the nine FOA excavation survey units consisted only of embedded structures 
(retaining walls) that were encountered during the removal of radiologically impacted 
soil located adjacent to the structures. A summary of the final status survey results by 
survey unit is provided below in Table 2.  

Table 2 - FOA Excavation Final Status Survey Summary by Survey Unit 

Systematic 

No. of Sample Survey Unit 

Surface Systematic Exceedance WRS Test Elevated Embedded Total Sum Meets DP 

Area Samples of DCGL Criterion Area(s) Structure(s) of Acceptance 

Survey Unit (M2) Collected Value Met Present Present Fractions Criteria 

Kaiser-FSSFOA-001 228 9 NO YES NO NO 0.00 YES 

Kaiser-FSSFOA-002 49 9 NO YES NO NO 0.00 YES 

Kaiser-FSSFOA-003* 35 21 NO YES NO N/A 0.16 YES 

Kaiser-FSSFOA-004 84 10 NO YES NO YES 0.15 YES 

Kaiscr-FSSFOA-005 1,320 9 NO YES NO YES 0.03 YES 

Kaiser-FSSFOA-006 2,550 13 NO YES YES YES 0.59 YES 

Kaiser-FSSFOA-007* 81.5 18 NO YES NO N/A 0.07 YES 

Kaiser-FSSFOA-008* 9.3 14 NO YES NO N/A 0.09 YES 

Kaiscr-FSSFOA-009 19.5 10 NO YES NO NO 0.00 YES 

* Survey unit consists of a structure (cinderblock or concrete retaining wall) encountered during the 
removal of radiologically impacted soil.  

Pond Parcel Excavation Backfill Units (BCM) Final Status Surveys 

As with the Pond Parcel excavation bottoms, final status surveys associated with the 
Pond Parcel excavation backfill units (BCM) were conducted through a progression of 
Class 1 survey units. A unit of BCM was placed in a portion(s) of a pond parcel 
excavation bottom(s) associated with a defined excavation bottom final status survey 
unit(s). Backfill units were completed through the placement of typically four to eight 
continuous layers (2-foot compacted lift depth) of BCM in a defined area. The final 
status survey of excavation backfill units consisted of a gross gamma scan of each placed 
2-foot lift of BCM and systematic soil core sampling upon completion of the BCM unit.  
Compliance with survey unit acceptance criteria has been demonstrated by comparison of 
the average residual contamination for the survey unit to the appropriate acceptance 
criteria value. Systematic soil core sampling data also have been evaluated using the 
Wilcoxan Rank Sum Test procedure.  

Final status surveying and reporting have been completed for all 15 Pond Parcel 
excavation backfill survey units (Survey Units Kaiser-FSSB-001 through Kaiser-FSSB
015). Volume III of this Final Status Survey Report documents the final status survey 
results for Survey Units Kaiser-FSSB-001 through Kaiser-FSSB-009. Volume V of this 
Final Status Survey Report documents the final status survey results for Survey Units 
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Kaiser-FSSB-010 through Kaiser-FSSB-015. A summary of the final status survey 
results by survey unit is provided below in Table 3.  

Table 3 - Pond Parcel Excavation Backfill Final Status Survey Summary by Survey Unit 

Systematic 

No. of Soil Core 

Base Systematic Sample Survey Unit 

Surface No. of Soil Core Exceedance WRS Test Elevated Meets DP 

Area Systematic Composite of DCCL Criterion Area(s) Acceptance 

Survey Unit (M
2
) Soil Cores Samples Value Met Present Criteria 

Kaiser-FSSB-001 2,220 11 28 NO YES NO YES 

Kaiser-FSSB-002 2,405 12 17 NO YES NO YES 

Kaiser-FSSB-003 1,709 II 37 NO YES NO YES 

Kaiser-FSSB-004 1,647 9 33 NO YES NO YES 

Kaiser-FSSB-005 1,716 9 34 NO YES NO YES 

Kaiser-FSSB-006 2,177 12 44 NO YES NO YES 

Kaiser-FSSB-007 1,381 9 44 NO YES NO YES 

Kaiser-FSSB-008 1,431 9 45 NO YES NO YES 

Kaiser-FSSB-009 1,840 9 20 NO YES NO YES 

Kaiser-FSSB-010 1,770 9 28 NO YES NO YES 

Kaiser-FSSB-01 1 1,754 II 22 NO YES NO YES 

Kaiser-FSSB-012 1,840 9 38 NO YES NO YES 

Kaiser-FSSB-013 1,620 9 28 NO YES NO YES 

Kaiser-FSSB-014 1,660 10 41 NO YES NO YES 

Kaiser-FSSB-015 1,820 9 40 NO YES NO YES 

Post Operational Area Final Status Surveys 

Post Operational Areas (POA) consisted of site areas where potential radiological 
materials may have been handled or stored during the Thorium Remediation Project 
(such as the water storage tank area, the material segregation/storage areas, the railcar 
loading area, and the equipment decontamination area). Final status surveys associated 
with the POA units were conducted through a progression of Class 1 and Class 3 survey 
units. Survey units generally consisted of the exposed surface soil and embedded 
structures (if encountered and left in-place). The final status survey of post operational 
area survey units typically consisted of a gross gamma scan of the exposed surface soil of 
the unit and systematic/random soil sampling. Embedded structures (if encountered and 
left in-place) were surveyed for total alpha contamination and removable alpha 
contamination.  
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Final status surveying and reporting have been completed for all 12 POA survey units 
(Survey Units Kaiser-FSSPOA-001 through Kaiser-FSSPOA-012). Volume VI of this 
Final Status Survey Report documents the final status survey results for Survey Units 
Kaiser-FSSPOA-001 through Kaiser-FSSPOA-012. A summary of the final status 
survey results by survey unit is provided below in Table 4.  

Table 4 - Post Operational Area Final Status Survey Summary by Survey Unit

Survey 

Class

Surface 

Area 

(W2)

No. of 

Systematic/Random 

Samples Collected

Systematic/Random 

Sample Exceedance 

of DCGL Value

WRS 

Test 

Criterion 

Met

Embedded 

Structure(s) 

Present

Survey Unit 

Meets DP 

Acceptance 

CriteriaSurvey Unit

Kaiser-FSSPOA-001 1 2,000 9 

Kaiser-FSSPOA-002 1 1,776 10 

Kaiser-FSSPOA-003 1 1,604 9 

Kaiser-FSSPOA-004 I 1,841 9 

Kaiser-FSSPOA-005 1 1,660 10 

Kaiser-FSSPOA-006 I 111 9 

Kaiser-FSSPOA-007 3 5,220 9 

Kaiser-FSSPOA-008 3 4,375 9

NO YES NO YES 

NO YES NO YES 

NO YES NO YES 

NO YES NO YES 

NO YES NO YES 

NO YES NO YES 

NO YES NO YES 

NO YES NO YES 

NO YES N/A YES 

NO YES YES YES 

NO YES YES YES 

NO YES NO YES

Kaiser-FSSPOA-009* I 740** 14 per sub-unit

Kaiser-FSSPOA-010 3 309 13 

Kaiser-FSSPOA-01 1 I 23 12 

Kaiser-FSSPOA-012 1 1,577 11

* Survey Unit Kaiser- FSSPOA-009 is the 740 m
2 

asphalt loading pad structure. The asphalt pad's structural surface was divided into 

eight sub-units of areas less than or equal to 100 M
2. The other POA survey units are defined as open land areas.  

** Divided into 8 sub-units

Bounding As-Left Condition Final Dose Assessment 

A bounding as-left condition dose assessment based on the maximum activity 
concentration of the BCM and minimum clean soil cover requirement has been 
completed for the Thorium Remediation Project. The resulting maximum dose is 1.33 
mrem/yr.
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Final Status Survey Report 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

September 14, 2006 

1.0 ROAD MAP - VOLUMES I THROUGH VI 

Penn Environmental & Remediation, Inc. (Penn E&R) has been retained by the Kaiser 
Aluminum & Chemical Corporation (Kaiser) to provide radiological final status survey 
technical support for the remediation of its Kaiser Aluminum Specialty Products facility 
(Tulsa, Oklahoma facility) located at 7311 East 41st Street in Tulsa, Oklahoma (Figure 
1). Kaiser has completed the remedial excavation, backfilling, and final status survey 
activities for the Thorium Remediation Project.  

The remediation of radiologically impacted portions of the Tulsa, Oklahoma facility was 
authorized by the Nuclear Regulatory Commission (NRC) via approval of the site
specific Decommissioning Plan (DP) (June 2001, Rev. May 2003, September 2003, May 
2005, and September 2005) and Decommissioning Plan Addendum (DPA) (May 2002, 
Rev. May 2003) for the facility. The DP and DPA were designed to address the 
remediation of thorium dross and contaminated soil known to be present at the Tulsa, 
Oklahoma facility (Thorium Remediation Project). The DP and DPA specified the 
procedures to safely decommission the Tulsa, Oklahoma facility and meet the NRC 
requirements for unrestricted use: residual radioactivity distinguishable from background 
will not result in a total effective dose equivalent (TEDE) to an average member of a 
critical group (resident farmer) that exceeds 25 millirem per year (mreniyr).  
Additionally, implementation of the DP and the DPA reduced residual radioactivity to 
levels that are as low as reasonably achievable (ALARA).  

The final status survey technical approach authorized by the NRC (Chapter 14.0 of the 
DP and DPA) included the protocols and guidance provided in NUREG-1575, Multi
Agency Radiation Survey and Site Investigation Manual (MARSSIM) (USEPA, 
December 1997) to demonstrate compliance with the DP and DPA release criteria. A 
copy of the most recent version (September 2005) of Chapter 14.0 is presented as an 
appendix to the Final Status Survey Report.  

This Road Map was written to provide the reader with relevant background information 
related to the DP and DPA, a historical operations perspective for the site, as well as an 
overview of the completed site remediation and associated final status survey activities.  
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1.1 Decommissioning Plan and Decommissioning Plan Addendum

The DP addressed the remediation of the impacted portions of the 14-acre "Pond Parcel" 
at the Tulsa, Oklahoma facility and the DPA addressed the approximate 3.5-acre "Former 
Operational Area". The Pond Parcel had been divided into three parts: the non-impacted 
former Freshwater Pond area to the west (approximately 4 acres); the impacted 
Retention Pond/Reserve Pond area to the east (approximately 9 acres); and the impacted 
area adjacent to the Flux Building and paved area (approximately 1 acre) (Figure 2).  

The Former Operational Area (FOA) is principally a triangular parcel of land north of 
41st Street and south of the Union Pacific Railroad right-of-way, on which plant 
processes and operations occurred. None of the original buildings which housed 
magnesium-thorium alloy processing, existed on site at the onset of the Thorium 
Remediation Project. The Flux Building, formerly located to the northeast of the 
triangular parcel, was listed as part of the FOA (Figure 2).  

1.2 Historical Operations Perspective 

The Standard Magnesium Corporation (SMC) built the Tulsa, Oklahoma facility in Tulsa, 
Oklahoma in the early to mid-1950s to manufacture magnesium products. SMC received 
a source materials license (C-4012) from the Atomic Energy Commission in March 1958 
to receive possession and title to magnesium-thorium alloy (a thorium metal) with up to 
4 percent thorium content for processing. Historical operations at the facility included 
the smelting of scrap magnesium alloy for the production of anodes. Scrap magnesium
thorium alloy was smelted, along with other magnesium materials, to recover the 
magnesium. Thorium alloy material comprised a small fraction of the total magnesium 
refined on site. Licensed operations involving the recovery of magnesium-thorium alloy 
began in 1958 and continued through 1968. Kaiser purchased the facility in 1964.  
Magnesium refining operations continued at the facility until approximately 1985.  
Aluminum then replaced magnesium in smelting and anode manufacture, and the plant 
continued operating until the 1997-1998 time frame.  

License C-4012 was superseded by License STB-472 in November 1961. License STB
472 was amended in June 1968 to add uranium to the list of authorized materials, but 
there is no record that uranium-bearing materials were ever received on site. The license 
was terminated in 1971 by the AEC at Kaiser's request. At that time, Kaiser stated that it 
had not processed magnesium-thorium alloy in the past year.  

The scrap magnesium alloy refining process consisted of placing the material into large 
melting pots, heating the material until molten, and then siphoning off the pure 
magnesium. Impurities from the mixture, including thorium, separated from the 
magnesium. This residue material was removed, allowed to cool, and crushed. The 
crushed material was returned to the heating pots for a second recovery process. Once 
refined, the metallic dross residue material was crushed and disposed on site.  
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The quantity of licensed material SMC and later Kaiser were authorized to possess at one 
time was periodically amended, but generally was limited to 30,000 pounds of 
magnesium-thorium alloy containing no more than 4 percent thorium. Records 
documenting the quantity of licensed material present at the site are not available.  

1.3 Site Remediation 

The site had been divided into two remediation areas: the Pond Parcel area where the 
dross residues were stored and the FOA where the site structures were located. These 
two areas and the completed remedial activities are described in the following sections.  

1.3.1 Pond Parcel Description and Remediation 

Extensive site characterization activities were conducted within the 14-acre land area of 
the facility known as the Pond Parcel. These characterization activities indicated the 
presence of residual radioactive material within a 10-acre portion of the Pond Parcel.  
The radioactive material identified within this portion of land was a thorium-bearing 
dross containing the isotopes thorium-232 (Th-232), thorium-230 (Th-230), and thorium
228 (Th-228). No elevated uranium was detected. Th-228 and Th-232 were determined 
to be in secular equilibrium. In addition, a ratio of Th-230-to-((Th-232+Th-228)/2) of 3.5 
was calculated based on characterization data.  

As previously mentioned, the impacted portion of the parcel contained the Retention 
Pond and former Reserve Pond area. The non-impacted portion of the Pond Parcel 
contained the former Freshwater Pond area. The DP was written to address the 
remediation of the Pond Parcel land area. The impacted Pond Parcel land area was 
bounded by the south fence line, the former Freshwater Pond embankment on the west, 
Fulton Creek ditch on the north, and the east fence line. A central feature of this area was 
the Retention Pond and associated embankments.  

Thorium-bearing dross was also present on land adjacent to current Kaiser Property along 
the east and south fence lines and represented the margins of the impacted material. Per 
an NRC-approved remediation plan, Kaiser remediated this "adjacent land" by 
excavation and storing impacted soil within the Pond Parcel. Kaiser conducted the 
adjacent land remediation project (ALRP) during the period of October 2000 through 
May 2001. Impacted soil generated during the ALRP was considered part of the on-site 
decommissioning. In a letter dated March 7, 2002, the NRC provided Kaiser with a 
determination that the remediated adjacent properties met the criteria for unrestricted 
release.  

The remediation alternative chosen and implemented for the Pond Parcel required 
excavating material with a net Th-232 activity concentration greater than the Derived 
Concentration Guideline Level (DCGLw) of 3.0 pCi/g, based on a dose limit of 25 
mrem/yr. Material with net Th-232 activity concentrations greater than the Derived 
Cutoff Concentration Level (DCCL) of 31.1 net pCi/g Th-232 was segregated and 
disposed off site as exempt material at the U.S. Ecology Grand View Idaho facility.  
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Material with activity concentrations less than 31.1 net pCi/g Th-232 (Below Criteria 
Material or BCM) was used as backfill in the Pond Parcel excavation. A layer of clean 
imported borrow material (minimum thickness of 10 feet) obtained from an off-site 
source was then placed over the BCM and graded in a manner to direct drainage away 
from the site. The site was then permanently revegetated.  

1.3.2 Former Operational Area (FOA) Description and Remediation 

The DP identified the potential for radioactive material beneath several paved areas and 
building floor surfaces of the FOA. This determination was based upon an interpretation 
of historical data and/or observations made during the ALRP. As a result, a limited 
Additional Site Characterization Activities (ASCA) effort was conducted in the FOA dur
ing mid-2001. The objective of the ASCA was to determine if thorium-bearing 
dross/radioactive material was present beneath these areas of concern. Soil data obtained 
during the ASCA indicated the presence of residual radioactive material beneath several 
concrete-paved surfaces at relatively shallow depths. The presence of this material 
beneath the surfaces was most likely the result of historical grading activities.  

A Historical Site Assessment (HSA) was then performed during late 2001 for the FOA.  
The HSA was conducted as the first step toward decommissioning the FOA at the Tulsa, 
Oklahoma facility. The objective of the HSA was to compile as much historical 
information as possible for the facility and, using the MARSSIM guidelines, categorize 
the land areas and structures of the FOA of the facility as either impacted or non
impacted. None of the original buildings which housed magnesium-thorium alloy 
processing existed on site at the time of the HSA. With the exception of the Flux 
Building, there were no buildings in the FOA of the facility classified as impacted in the 
HSA. The Flux Building was initially classified as an impacted structure due to past and 
current uses of the building to house and process soil core and surface samples. Land 
areas initially classified as impacted included the land areas beneath the Maintenance 
Building, the Crusher Building, the Crusher Addition Building, the North Extrusion 
Building, the Warehouse Building, and the former Smelter Building, as well as concrete 
paved areas completed post-1958 (Figure 2).  

The results of the HSA (Appendix A of the DPA) were used to design radiological survey 
efforts for the structures and land areas of the FOA. The recommended radiological 
extended scoping (non-impacted structures) and characterization (impacted land areas) 
survey efforts were described in a work plan prepared by Earth Sciences Consultants, Inc.  
(December 2001). The primary objective of the extended scoping survey of the six 
existing site structures was to verify their initial classification as non-impacted in the 
HSA. The primary objectives of the characterization survey of the impacted land areas 
were to determine the nature and extent of residual radioactive materials within the FOA 
and collect sufficient data to support evaluation of remedial alternatives and technologies 
for the impacted land areas of the FOA. The radiological survey efforts were completed 
during the months of January and February 2002. Results of the radiological surveys are 
presented in Chapter 4.0 of the DPA.  
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Based on the results of the survey effort, select land areas of the FOA were identified for 
remediation. These areas include the following: 

* A portion of the land area beneath the former Warehouse Building 
(Survey Unit Kaiser-FSSFOA-005).  

* A portion of the land area beneath the former Crusher Building (Survey 
Unit Kaiser-FSSFOA-006).  

0 The land area beneath a "built-up" dock area located immediately west 
of the former Crusher Building (Survey Unit Kaiser-FSSFOA-005).  

* The land area beneath a built-up dock area located immediately west of 
the former Maintenance Building (Survey Unit Kaiser-FSSFOA-004).  
A portion of the land area beneath a paved concrete surface situated 
northwest of the former Maintenance Building, northeast of the former 
North Extrusion Building, and south of the Union Pacific Railroad right
of-way (Survey Unit Kaiser-FSSFOA-001).  
A portion of the land area along a concrete retaining wall situated at the 
southeastern corner of the former Maintenance Building (Survey Unit 
Kaiser-FSSFOA-002).  
A portion of the land area beneath a paved concrete surface situated to 
the north of the former Warehouse Building (Survey Unit Kaiser
FSSFOA-005).  

* A portion of the land area beneath a paved concrete surface situated 
north of 41st Street and the former Crusher Building, south of the UPRR 
right-of-way, and west of the areas remediated during the ALRP (Survey 
Unit Kaiser-FSSFOA-006).  

Kaiser completed select pre-decommissioning activities prior to undertaking the Thorium 
Remediation Project. The most significant pre-decommissioning activity was the 
demolition of several of the non-impacted FOA structures to facilitate the excavation of 
impacted material located beneath floor slabs. Non-impacted structures that were 
demolished included the Warehouse Building, the Crusher Building, and Crusher 
Addition Building. The Flux Building was demolished during the Thorium Remediation 
Project following the completion of a final status survey of the structure and NRC 
approval (August 1, 2005 NRC letter from John T. Buckley to Bill Vinzant). The 
demolished materials were disposed as construction debris off-site at a local permitted 
facility. The concrete floor slabs and paved surface concrete were removed in sections.  
The underside of each section of concrete was mechanically cleaned to remove loose soil 
and clearance surveyed based on the guidance of NRC FC 83-23. In addition, relative to 
the disposal of the cleared concrete slabs in a local permitted facility, the State of 
Oklahoma specified that contamination levels shall not be different than background.  

At the time of preparation of Volume II Final Status Survey Report (March 2006), the 
remediation of the impacted portions of the FOA had been completed. Remediation 
activities for the FOA consisted of the excavation of material with a net Th-232 activity 
concentration greater than the DCGLw of 3.0 pCi/g and the backfill of the excavations 
with clean imported borrow material. The excavated material was transported to the 
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Pond Parcel where material with net Th-232 activity concentrations greater than the 
DCCL of 31.1 pCi/g was segregated on site and disposed off site as exempt material at 
the U.S. Ecology Grand View Idaho facility. BCM (material with net activity 
concentrations below 31.1 pCi/g Th-232) was placed in the Pond Parcel excavation as 
backfill. At the end of the decommissioning project, the backfilled excavations located 
within the FOA were final graded and vegetated to minimize soil erosion and promote 
positive site drainage.  

1.4 Final Status Surveys and Reporting 

Final status surveys for the Thorium Remediation Project consisted of three distinct 
elements: (1) surveys of the "open land areas" of the site including the excavation bottom 
surface soils for the Pond Parcel and FOA and post operational areas; (2) surveys of 
BCM placed in the Pond Parcel excavations; and (3) surveys of structural surfaces. Final 
status surveys were completed prior to the backfilling of any Pond Parcel or FOA 
remediation excavation and during/following the placement of BCM in the Pond Parcel.  
The survey unit acceptance criteria developed in the DP were applicable to the entire site.  
Thus, if each survey unit met the acceptance criteria, the dose for the entire site would be 
less than the release criteria of 25 mrem/yr.  

The Final Status Survey Report is being submitted to NRC to address the survey units 
completed for the Thorium Remediation Project. The layout of this report is as follows: 

* Volume I - Pond Parcel Excavation Bottom Survey Units Kaiser-FSS-001 
through Kaiser-FSS-024 (Submitted March 2006) 

* Volume II - Former Operational Area Excavation Survey Units Kaiser-FSSFOA
001 through Kaiser-FSSFOA-009 (Submitted March 2006) 

" Volume III - Pond Parcel Backfill (BCM) Survey Units KaiserFSSB-001 
through Kaiser-FSSB-009 (Submitted March 2006) 

* Volume IV - Pond Parcel Excavation Bottom Survey Units Kaiser-FSS-025 
through Kaiser-FSS-030 (Submitted June 2006) 

* Volume V - Pond Parcel Backfill (BCM) Survey Units Kaiser-FSSB-010 through 
Kaiser-FSSB- 15 (Submitted July 2006) 

* Volume VI - Post-Operational Area (POA) Survey Units Kaiser-FSSPOA-001 
through Kaiser-FSSPOA-012 and Final Project Documentation - Final Site 
Configuration Drawings, Final Status Survey Quality Assurance Analytical Data, 
and NRC Form 314(Submitted September 2006) 

Volumes I through VI of the Final Status Survey Report contain individual sub-reports 
that provide final status survey results for a particular survey unit. These six volumes 
also contain independent chapters describing the specific type and/or area of survey, 
applicable acceptance criteria and survey protocols, and a summary of survey results as 
well as supporting figures, tables, and attachments. In a letter dated June 19, 2006 (John 
T. Buckley to Bill Vinzant), NRC approved Volumes I through IV of the Final Status 
Survey Report.  

Q:AP4000PA4072\FSS Reporls'Report iext\Volume Vl\Chapter i Vol Vldoc 1-6 Revision 0 
9/14/06



1.4.1 Pond Parcel and FOA Excavation Bottom Surveys and Reporting 

Final status surveys associated with the Pond Parcel and FOA excavation bottoms were 

conducted through a progression of Class 1 survey units. Survey units generally 

consisted of excavation bottom surface soil and associated side walls, elevated soil areas 

(if left in-place), and embedded structures (if encountered and left in-place). The final 

status survey of excavation bottom survey units typically consisted of a gross gamma 

scan of the exposed surface soil of the unit and systematic soil sampling. Additional 

scanning and soil sampling were included for each elevated measurement comparison 
(EMC) performed for elevated areas left in-place. Embedded structures (typically small 

pipes and concrete) were surveyed for total alpha contamination (when possible) and 

removable alpha contamination.  

Compliance with survey unit acceptance criteria has been demonstrated by comparison of 

the average residual contamination for each survey element (excavation bottom soil, 

elevated areas, and embedded structures) to the appropriate acceptance criteria value and 

a sum of fractions for each survey unit also has been calculated. The sum of fractions 

provides a very conservative assessment of the survey unit. Summing the fractions 

ensures the survey unit and the entire site will be a small fraction of 25 mrem/yr (the 

release criterion). Systematic final status survey data also have been evaluated using the 

Wilcoxan Rank Sum Test procedure.  

Final status surveying and reporting have been completed for all 30 Pond Parcel 

excavation bottom survey units. Volume I of this Final Status Survey Report 

documents the final status survey results for Survey Units Kaiser-FSS-001 through 
Kaiser-FSS-024. Volume IV of this Final Status Survey Report documents the final 

status survey results for Survey Units Kaiser-FSS-025 through Kaiser-FSS-030. One of 

the 30 excavation bottom survey units (Kaiser-FSS-001) consisted of an embedded 

structure encountered (a buried concrete spillway) during the removal of radiologically 

impacted soil. A discussion of the appropriate survey unit acceptance criteria and 

surveying protocol for the Pond Parcel excavation bottom survey units is also presented 

in Volumes I and IV of this Final Status Survey Report.  

Final status surveying and reporting have been completed for all 9 FOA excavation 

survey units. Volume II of this Final Status Survey Report documents the final status 

survey results for Survey Units Kaiser-FSSFOA-001 through Kaiser-FSSFOA-009.  
Three of the 9 FOA excavation survey units consisted only of embedded structures 

(retaining walls) that were encountered during the removal of radiologically impacted 

soil located adjacent to the structures. A discussion of the appropriate survey unit 

acceptance criteria and surveying protocol for the FOA excavation survey units is also 

presented in Volume II of this Final Status Survey Report.  
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1.4.2 Pond Parcel Excavation Backfill Units (BCM) Surveys and Reporting 

As with the Pond Parcel excavation bottoms, final status surveys associated with the 
Pond Parcel excavation backfill units (BCM) were conducted through a progression of 
Class 1 survey units. A unit of BCM was placed in a portion(s) of a pond parcel 
excavation bottom(s) associated with a defined excavation bottom final status survey 
unit(s). Backfill units were completed through the placement of typically four to eight 
continuous layers (2-foot compacted lift depth) of BCM in a defined area. The final 
status survey of excavation backfill units consisted of a gross gamma scan of each placed 
2-foot lift of BCM and systematic soil core sampling upon completion of the BCM unit.  
Compliance with survey unit acceptance criteria has been demonstrated by comparison of 
the average residual contamination for the survey unit to the appropriate acceptance 
criteria value. Systematic soil core sampling data also have been evaluated using the 
Wilcoxan Rank Sum Test procedure.  

Final status surveying and reporting have been completed for all 15 Pond Parcel 

excavation backfill survey units (Survey Units Kaiser-FSSB-001 through Kaiser-FSSB
015). Volume III of this Final Status Survey Report documents the final status survey 
results for Survey Units Kaiser-FSSB-001 through Kaiser-FSSB-009. Volume V of this 
Final Status Survey Report documents the final status survey results for Survey Units 

Kaiser-FSSB-010 through Kaiser-FSSB-015. A discussion of the appropriate survey unit 
acceptance criteria and surveying protocol for the Pond Parcel excavation backfill units is 
also presented in Volumes III and IV of this Final Status Survey Report.  

1.4.3 Final Status Survey QA Program 

The final status survey QA program implemented for the Thorium Remediation Project 
included QA functions that covered aspects of data collection, including both field 

radiation instrument surveys, and soil and smear sampling for laboratory analysis, 
through the preparation of the documentation of the results. Applicable field radiation 
instrument final status survey QA data for each survey unit is provided in Appendix A to 
Volumes I through VI of this Final Status Survey Report. Analytical QA data for the 
final status surveys are documented in Appendix E of Volume VI of this Final Status 

Survey Report.  

1.4.4 Final Project Documentation 

Final project documentation contained in Volume VI of the Final Status Survey Report 
consists of the following: 

* A completed and signed NRC Form 314, Certificate of Disposition of Materials 

* As-Left Condition Drawings illustrating the horizontal extent and bottom 
elevation grade of the Pond Parcel excavation, horizontal extent and top elevation 
grade of the BCM, and final elevation grade of the backfilled Pond Parcel 
excavation. Supporting thickness maps and cross-sections have been included to 
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document that the minimum soil cover thickness requirement of 10 feet for the 
project has been met.  

0 Post Operational (Remediation) Final Status Survey Results - Post operational 
final status surveys consisted of radiological surveys using portable 
instrumentation and sampling, if necessary, of site areas where potential 
radiological materials may have been handled or stored during the Thorium 
Remediation Project (such as the water storage tank area, the material 
segregation/storage areas, and the railcar loading area).  

1.4.5 Final Dose Assessment 

A bounding dose assessment based on the maximum activity concentration and minimum 
soil cover requirement has been completed and is presented in Appendix E of Volume 
III of this Final Status Survey Report. The resulting maximum dose is 1.33 mrem/yr.  

Q:AP4000oPA4072\FSS Reports\cport text\Volume Vl\Chapler I Vol Vldoc 1-9 Revision 0 
9/14/06



Final Status Survey Report 
Volume VI - Post Operafional Area Survey Units 

and Final Site Documentation 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

September 14, 2006 

2.0 INTRODUCTION 

This volume of the Final Status Survey Report presents the results of Post Operational Area 
(POA) final status survey activities completed as part of the Thorium Remediation Project at the 
Tulsa, Oklahoma facility (Figure 1). POAs consisted of site areas where potential radiological 
materials may have been handled or stored during the Thorium Remediation Project (such as the 
water storage tank area, the material segregation/storage areas, the railcar loading area, and the 
equipment decontamination area). Final status surveys associated with the POA units were 
conducted through a progression of Class 1 and Class 3 survey units. Survey units generally 
consisted of the exposed surface soil and embedded structures (if encountered and left in-place).  
The final status survey of post operational area survey units typically consisted of a gross gamma 
scan of the exposed surface soil of the unit and systematic/random soil sampling. Embedded 
structures (if encountered and left in-place) were surveyed for total alpha contamination and 
removable alpha contamination.  

Final status surveying and reporting have been completed for all 12 POA survey units (Survey 
Units Kaiser-FSSPOA-001 through Kaiser-FSSPOA-012) (Figure 3). This volume of the Final 
Status Survey Report contains 12 individual sub-reports (POA-001 through POA-012), each 
documenting the final status survey results for a particular survey unit. Sub-Report POA-009 
documents the final status survey results for Survey Unit Kaiser-FSSPOA-009, the asphalt 
loading pad structure associated with the railroad spur constructed for the load-out of exempt 
radiological materials to be disposed at the U.S. Ecology, Grandview, Idaho facility. Survey 
Unit Kaiser-FSSPOA-009 is unique in that the structural surface was large, constituted the entire 
survey unit and as such was systematically scanned and sampled per the final status protocols for 
structures. All additional embedded structures are included as part of the open land area survey 
unit sub-reports. Sub-Reports POA-001 (Survey Unit Kaiser-FSSPOA-001) through POA-008 
(Survey Unit Kaiser-FSSPOA-008) and POA-010 (Survey Unit Kaiser-FSSPOA-0010) through 
POA-012 (Survey Unit Kaiser-FSSPOA-012) document the final status survey results for open 
land areas.  

The remaining chapters of this volume present the site release criteria for the Tulsa, Oklahoma 
facility and the acceptance criteria to be used to clear survey units (Chapter 3.0), an overview of 
the surveying protocol for the open land area and structural survey units (Chapter 4.0), and a 
summary of findings relative to the final status survey of Post Operational Area Survey Units 
Kaiser-FSSPOA-001 through Kaiser-FSSPOA-012 (Chapter 5.0). Supporting appendices to 
this volume of the Final Status Survey Report include the following:
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* Appendix A - Survey Instrument Quality Assurance/Quality Control (QA/QC) 
Documentation 

* Appendix B - Chapter 14.0 of the Decommissioning Plan (September 2005 Revision) 
* Appendix C - Evaluation of Survey Unit Analytical Results, Wilcoxon Rank Sum Test 
* Appendix D - Onsite Cave Counter Calibration and Soil Sample Results 
* Appendix E - Analytical Analyses Quality Assurance 
* Appendix F - NRC Form 314, Certificate of Disposition of Materials 
* Appendix G - Final Site Configuration Drawings 
* Appendix H - Final Walk-Over Gross Gamma Survey of Pond Parcel and Former 

Operational Area 
* Appendix I - Adjacent Land Remediation Area Gamma Exposure Rate Survey
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3.0 FINAL STATUS SURVEY ACCEPTANCE CRITERIA

3.1 Site Release Criteria and Survey Unit Acceptance Criteria 

The site release criteria for the Kaiser Tulsa, Oklahoma facility, as presented in the DP are: 

"The site will be remediated in accordance with decommissioning criteria of Subpart E, 
Radiological Criteria for License Termination of 10 CFR Part 20, Standards of Protection 
Against Radiation. Specifically, Subpart E, 10 CFR 20.1402, Radiological Criteria for 
Unrestricted Use, allows release of a site for unrestricted use if the residual radioactivity 
distinguishable from background results in a TEDE to an average member of the critical group 
that does not exceed 25 mrem/yr and the residual radioactivity has been reduced to levels that are 
ALARA." 

In regards to acceptance criteria to be used to clear survey units the DP continues: 

"Dose modeling is used to estimate the TEDE to the average member of the critical group (that 
group reasonably expected to receive the greatest exposure to residual radioactivity for any 
applicable circumstances). The concentration of residual radioactivity (per radionuclide) 
distinguishable from background that, if distributed uniformly throughout a survey unit, results 
in a TEDE of 25 mrem in 1 year to an average member of the critical group is the single
radionuclide DCGLw." 

Two factors complicate the application of DCGLw acceptance criteria at the Kaiser Tulsa, 
Oklahoma facility. The first is the presence of multiple radionuclides, specifically, Th-232, Th
228 and Ra-228 from the thorium decay series and Th-230, Ra-226 and Pb-210 from the uranium 
decay series. Each radionuclide has a DCGLw value corresponding to the 25 mrnem TEDE 
criteria. When multiple radionuclides are present, compliance may be demonstrated by a sum of 
fractions calculation over the entire series of radionuclides or the use of a surrogate value to 
represent 25 mrem TEDE for the entire mix of radionuclides presents. The activity 
concentration of Th-232 in units of pCi/g has been established as the surrogate acceptance 
criteria for surveys of soil and soil-like material. Use of Th-232 as a surrogate for soil surveys is 
detailed in the DP. Likewise gross alpha activity has been established as the surrogate 
acceptance criteria for surveys of structural surfaces. The use of gross alpha as a surrogate for 
structure surveys is detailed in the Technical Addendum to the Decommissioning Plan and 
Addendum, Revised Structural Surface Acceptance Criteria (May 2005).  

The second factor is the presence of three distinct survey elements onsite. In addition to the 
exposed surface soil of the excavated or disturbed open land areas and surfaces of structures 
remaining onsite, a third survey element is present as a result of the remedy provided in the DP.  
In developing the remedial action plan, a derived cutoff concentration level (DCCL) of 31.1 net 
pCi/g Th-232 has been determined. This value represents the dividing line concentration 
between material which must be exported to an off-site disposal facility and material which can 
remain onsite under an unrestricted release scenario. The dose assessment presented in Chap
ter 5.0 of the DP demonstrates that unrestricted release dose levels can be achieved when 
material below the DCCL are returned to the excavation. The average concentration of BCM 
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remaining on site is termed in the DP as the Average Derived Concentration Level (ADCLw).  
Dose-based criteria have been established for the Kaiser Tulsa, Oklahoma facility for three 
distinct survey elements: (1) surveys of the open land areas of the site including the FOA, Pond 
Parcel excavation bottoms and Post Operational Areas (POAs); (2) surveys of the Pond Parcel 
excavation backfill (BCM) units; and (3) surveys of structural surfaces.  

Finally, for each survey element acceptance criteria there are additional criteria provided to 
address small areas of elevated activity calculated from area factors (AF) provided in the DP and 
the technical addendum to the DP. The elevated measurement comparison (EMC) criteria are 
referred to as DCGLEMC values.  

The inputs and assumptions used to derive element specific acceptance criteria are not the same, 
but rather are conservative for the specific survey element. The stand-alone acceptance criteria 
and key inputs/assumptions are: 

" Excavation Bottom Surface Soil DCGLw - 3.0 net pCi/g of Th-232 over the entire 
survey unit. Inputs/assumptions include 6-inch contaminated zone thickness and no 
cover.  

* Excavation Bottom Surface Soil DCGLEMC - 37.5 net pCi/g of Th-232 over 1 m2 .  
Additional values are provided for increasing survey areas. Inputs/assumptions are the 
same as excavation bottom surface soil except for area.  

* Below Criteria Material (BCM) DCCL - 31.1 net pCi/g of Th-232 over the entire 
survey unit. Inputs/assumptions include a 3.31-meter contaminated zone thickness and 
minimum 3.05-meter (10 feet) clean layer of import borrow (soil) material.  

* Below Criteria Material (BCM) ADCLEMC - 87.5 net pCi/g of Th-232 over I m 2 .  

Additional values are provided for increasing survey areas. Inputs/assumptions are the 
same as BCM except for area.  

" Structure Surface Total Contamination GA-DCGL - 944 net dpm/100cm 2 gross alpha 
over 100 m2. Inputs/assumptions include 100 m2 of surface area and a removable 
fraction of 0.1.  

* Structure Surface Removable Contamination GA-DCGL - 94.4 net dpm/100cm2 

2 gross alpha over 100 m . Inputs/assumptions are the same as structure surface total 
contamination.  

* Structure Surface Total Contamination GA-DCGLEMc - 92,700 net dpm/lOOcm 2 

gross alpha over I m2. Inputs/assumptions are the same as structure surface total 
contamination except for area.  

" Structure Surface Removable Contamination GA-DCGLEMC - 9,270 net dpm/1OOcm 2 

gross alpha over 1 mi2. Additional values are provided for increasing survey areas.  
Inputs/assumptions are the same as structure surface total contamination except for area.  

3.2 Open Land Area Acceptance Criteria 

For surveys of the open land surface (excavation bottom and side walls, post operational areas) 
remaining after excavation of radiologically impacted material from the Pond Parcel and FOA, a 
surrogate net Th-232 activity concentration of 3.0 pCi/g is the applicable DCGLw value.  
Table 3-1 presents area factors (based upon MARSSIM guidance) to be used for elevated 
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measurement comparisons (EMC) and to determine sampling requirements in situations where 
the scan instrument's minimum detectable concentration (MDC) is greater than the DCGLw.  
The DCGLEMC values applicable to the open land areas of the site area are calculated by 
multiplying the DCGLw by the area factors presented in Table 3-1. DCGLEMc values are 
presented in Table 3-2.  

DCGLEMC = Area Factor * DCGLw 

Table 3-1 - Open Land Areas Area Factors 

Area Factors 

Radio- I m2 3 m2 0M 2 30m2 100 Mm2 300 m2 1,000 m2 3,000 m2 10,000 m2 

nuclide (11 W) (32 ft2) (108 ft2 (323 ft2) (1,076 ft2) (3,229 ft2) (10,764 ft2) (32,292 ft 2) (107,639 ft2 

Th-232 12.5 6.2 3.2 2.3 1.8 1.5 1.1 1.0 1.0 

Table 3-2 - DCGLEMC Values for Open Land Areas 

DCGLEMc (pCi/g) 

Radio- I m2 3 m2 l0M 2 30 m2 100 m2 300 m2 1,000 m2 3,000 m2 10,000 m2 

nuclide (11 ft ) (32 ft 2) (108 ft ) (323 ft2) (1,076 ft2) (3,229 ft2) (10,764 ft2) (32,292 W) (107, 6 3 9 ft2) 
Th-232 37.5 18.6 9.6 6.9 5.4 4.5 3.3 3.0 3.0 

3.3 Below Criteria Material (BCM) Acceptance Criteria 

For surveys of the BCM placed in Pond Parcel excavations, a surrogate net Th-232 activity 
concentration of 31.1 pCi/g is the DCCL value. Table 3-1 presents area factors (based upon 
MARSSIM guidance) to be used for EMCs of open land areas and to determine sampling 
requirements in situations where the scan instrument's MDC is greater than the DCCL. (The use 
of the open land area areas factors is conservative for surveys of the BCM.) For the BCM used 
as Pond Parcel backfill, the ADCL value was multiplied by the area factors presented in 
Table 3-1 and the results are presented in Table 3-3.  

ADCLEMC = Area Factor * ADCL 

However, since the B1CM can be as high as 31.1 net pCi/g Th-232, the EMC is only applicable to 
concentrations exceeding 31.1 pCi/g Th-232 above background. The ADCL value of 7 pCi/g of 
Th-232 was conservatively used to establish elevated measurement criteria for B1CM greater than 
31.1 pCi/g Th-232 above background, to maintain the average concentration of the backfill 
material ALARA.  
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Table 3-3 - ADCLEMC Values for Pond Parcel BCM Units

ADCLEMC (pCi/g) 
Radio- I M2 3 m2 10 2 30 m2 100 M2 300 m2 1,000 M2 3,000 m2 20,000 m2 

nuclide (11 ft2) (32 ft2) (108 ft2) (323 ft2) (1,076 ft2) (3,229 ft2) (10,764 ft2) (32,292 ft 2) (107,639 ft2) 

Th-232 87.5 43.4 22.4 16.1 12.6 10.5 7.7 7.0 7.0 

3.4 Structures Acceptance Criteria 

For surveys of structures remaining onsite, 944 dpm/100cm 2 of total alpha contamination is the 
applicable GA-DCGL value. Table 3-4 presents area factors (based on MARSSIM guidance) to 
be used for elevated measurement comparisons and to determine sampling requirements in 
situations where the scan instrument's MDC is greater than the GA-DCGL. The appropriate 
GA-DCGLEMC values are calculated by multiplying the GA-DCGL by the area factors presented 
in Table 3-4 and the results are presented in Table 3-5.  

GA-DCGLEMC = Area Factor * GA-DCGL 

Table 3-4 Structures Area Factors 

Area Factors 

GA- j m2  2m 2  3m 2  4m 2  5 m2  10 m2  20m 2  30m 2  100 m2 

DCGL 98.2 49.2 32.9 24.7 19.8 9.91 4.97 3.32 1.00 

Table 3-5 GA-DCGLEMC Values Structures 

DCGLEMC (dpm/100cm2) 
GA- I m

2  2 2m2  2  m2  2 Sm
2  2  

20m
2  

30m 2  100nm2 

DCGL 9.27E+04 4.64e+04 3.I0E+04 2.33E+04 I 1.87E+04 9.36E+03 4.69E+03 3.13E+03 9.44E+02 

The criteria for total alpha contamination corresponds to 25 mrem/yr TEDE based on the 
assumption of less than 10% of the total contamination is removable. Compliance for structures 
is also demonstrated by taking smear samples of 100 cm 2 of surface area and comparison of the 
gross alpha count result to 10% of the applicable total contamination GA-DCGL.  

3.5 Interim Sum of Fractions for Pond Parcel Excavation Bottom and FOA Excavation 
Surveys 

The inputs and assumptions used to derive the DCCL value for BCM reflect the projected as-left 
condition of the site. This configuration is very conservative for all of the other survey elements 
since the DCGL derivation was based on no soil cover. When the layers of BCM and a 
minimum 10 foot clean cover are placed on top of the excavation surface soil and embedded 
structures, the dose from these survey elements are reduced to 0 mrem, since the great majority 
of exposure from these elements depends on direct contact or proximity to the element. Once the
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final as-left configuration of the site has been determined through final status and land surveys, a 
final as-left dose assessment will be completed to demonstrate compliance with the DP release 
criteria of 25 mrem/yr TEDE.  

Survey unit compliance is demonstrated by comparison of the average residual contamination for 
each survey element present to the appropriate acceptance criteria value and a sum of fractions 
for each survey unit is calculated. The sum of fractions is a very conservative assessment of the 
survey unit. Summing the fractions ensures the survey unit will be a small fraction of 25 
mrem/yr (the release criteria) when the actual as-left dose assessment is complete. A bounding 
as-left condition dose assessment is included in Volume III, Appendix E of this Final Status 
Survey Report.  
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4.0 FINAL STATUS SURVEY PROTOCOL

4.1 Generic Survey Protocol 

Survey units for the Thorium Remediation Project are evaluated to determine whether the 
average residual radioactivity concentration in a particular survey unit as a whole is below the 
applicable acceptance criterion concentration, i.e., the DCGLw, GA-DCGL or DCCL. The final 
survey protocol uses both systematic grid sampling to determine this average radionuclide 
concentration in a survey unit in conjunction with scans to identify elevated areas of residual 
radioactivity. At least the minimum number of samples (N/2) is taken in each survey unit. Since 
the radionuclides of interest at the Tulsa, Oklahoma facility also occur naturally in background, 
survey unit final status survey data are compared to data from a reference area under what is 
known as a "two-sample test," or the Wilcoxon Rank Sum (WRS) Test. Application of the WRS 
Test procedure is described in Appendix C of this volume of the Final Status Survey Report.  

When using the WRS Test, the minimum number of samples (N/2) is the number of samples 
required in the survey unit and in the reference background area. Hence "N" is the total number 
of samples required to complete the WRS Test. (Please note: N is often used to represent the 
number of samples in the survey unit or in the reference area also.) Paramount to determining 
the minimum number of samples is the determination of the relative shift, delta over sigma 
(A/l). Delta is equal to the DCGL minus the lower-bound gray region (LBGR) value. The 
LBGR value is arbitrarily set at one-half the DCGL value to start the determination. Sigma is an 
estimate of the variability in a set of sample analysis results from a survey unit.  

A random-start triangular pattern, or grid, is used in Class 1 and Class 2 survey units to locate the 
sample points. For Class 3 survey units, the samples are located randomly or at the discretion of 
the Data Manager. The distance between each sampling grid node, L, is determined by the 
following equation: 

A O.866N 

In the above equation, A is the survey unit area to be covered by the grid pattern and N (equal to 
N/2 for WRS testing) is the number of samples required for that survey unit. The random start 
point (X and Y coordinates) is selected using a random number generator ("RAND") function in 
the Microsoft computer application Excelo. Sample points are identified in the field by flags or 
other means using a global positioning system (or equivalent locating tool) to locate each grid 
node.  

The routine method (of determining N) described above presumes that the actual scan MDC is 
less than or equal to the required scan MDC, i.e., there is sufficient scan sensitivity available to 
detect small areas of elevated activity. (The derivation of various scan MDCs is presented in 
Section 4.2.) For the infrequent situations where the actual scan MDC exceeds the required scan 
MDC (acceptance criteria for the survey unit), the alternate method for calculating the required 
number of samples N may be used. This alternate method is described in Section 5.5.2.4 of 
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MARSSIM and involves the calculation of an area factor corresponding to the actual scan MDC 
as follows: 

AreaFactor - ScanMDC(actual) 
DCGLW 

(Depending on the survey unit, DCCL or GA-DCGL is substituted for DCGLw in the above 
equation.) The size of an area of elevated radioactivity corresponding to this area factor is 
interpolated from the appropriate area factor tables contained in Chapter 3.0 and divided into 
the survey unit area to determine the alternate number of sample locations NJ. If N, exceeds the 
value assigned to N, an alternate spacing L, for the systematic sampling grid is calculated using 
the equation: 

L= A 
S-.866N, 

The corresponding height (h) of the equilateral triangle with side length equal to L (or LI) is 
calculated using the following formula: h = ((L2 - (L/2)2)112.  

4.2 Final Status Survey Instrumentation 

4.2.1 Soil Survey Instrumentation 

The MARSSIM framework for determining the MDC for field instrument scanning activities is 
based on the premise that there are two stages of scanning. That is, surveyors do not make 
decisions on the basis of a single indication; rather, upon noting an increased number of counts, 
they pause briefly and then decide whether to move on or take further measurements. Thus, 
scanning consists of two components: continuous monitoring and stationary sampling.  
Accordingly, field instrument surveyor scan MDCs, MDCRs, are calculated to control the 
occurrence of Type I (false negative) and Type II (false positive) errors using the following 
MARSSIM equation: 

MDCRs - - CR 

where MDCR is the minimum detectable count rate (cpm), p is the surveyor efficiency 
(estimated in MARSSIM to be between 0.5 and 0.75; the value of 0.5 results in a more 
conservative MDCRs calculation and, therefore, will be used), and E is the instrument efficiency 
(cpm per jltR/hr; Table 6.4 of NUREG-1507). In addition: 

MIDCR = si6 
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S i=d, __

where si (counts) is the minimal number of net source counts required for a specified level of 
performance for the counting interval i (seconds); d' is the index of sensitivity; and bi is the 
number of background counts in the interval. Index of sensitivity d' values are listed in 
MARSSIM Table 6.5 based on the proportions for required true positive and tolerable false 
positive occurrence rates. The index of sensitivity value selected for initial use at the Kaiser, 
Tulsa facility is 1.38, corresponding to a true positive proportion of 0.95 and a false positive 
proportion of 0.60.  

Typical calculated Th-232 scan MDCs for a survey instrument equipped with 2-inch x 2-inch 
Nal (2x2) detector using this MARSSIM two-stage scanning framework are summarized below 
in Table 4-1 for increasing background count rates.  

Table 4-1 Typical Soil Scan MDCs for Th-232 Detection Using a 2 x 2 NaI Detector' 

C Scan MDC' 

Bkg i P (cpm per D' si MDCR MDCRs 
(cpm) (sec) - iR/hr) - (counts) (ncpm) (ncpm) CFe iiR/hr pCi/g 

5,000 13 756 1069 1.29 1.3 
1 0.5 830 1.38 0.99 

10,000 18 1069 1512 1.82 1.8 

a. Th-232 in equilibrium with progeny uniformly distributed in a source thickness of 6 inches.  

b. Conversion factor (pCi/g per pR/hr) taken from NUREG-1507, modeled using MicroShield. CF = Scan MDC 
(pCi/g) / Scan MDC (plR/hr) 

C. Scan MDC (pR/hr)= MDCRs/e and Scan MDC (pCi/g)= (MDCRs/c)CF 

When scanning soil, the detector is held close to the ground (1 to 2 inches) and moved in a 
serpentine pattern. A scan rate of approximately 0.5 m per second is used reflecting the natural 
pace of the technician walking with the equipment swinging the detector a width of 1 meter in a 
serpentine pattern. Estimates of scan speed are provided for each soil survey unit for which the 
GPS/data logger system was used. The scan speed is estimated by dividing the total area 
surveyed by the number of I or 2 second interval gross gamma results recorded.  

4.2.2 Structure Survey Instrumentation 

Measurements of alpha activity are used to show compliance with the structural surface total and 
removable contamination acceptance criteria in units of dpm/100 cm2. Scanning for gross alpha 
activity is used as part of final status surveys of structural surfaces to ensure elevated areas of 
activity are identified. In addition, static counts at predetermined sample points are used to 
assess total alpha contamination of structural surfaces. The following instruments are being used 
for the Thorium Remediation Project to survey structural surfaces: 
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Detector 
Meter Manufacturer Manufacturer and 

and Model Model Detector Type Use 
Ludlum 2360 Ludlum 43-68 Gas Proportional Final status survey 

Gas Proportional Hand Held scans and static 
Area = 126 cm2  counts for total alpha 

contamination 
measurements 

Ludlum 2360 Ludlum 43-37 Gas Proportional Final status survey 
Gas Proportional Floor Monitor scans and static 

Area = 582 cm 2  counts for total alpha 
contamination 
measurements 
(Survey Unit Kaiser
FSSPOA-009) 

Structure survey instruments are evaluated and controlled to verify that MDCs of less than the 
DCGLw for direct measurements and/or scanning measurements are routinely achieved. Field 
instrument scan MDCs are calculated to control the occurrence of Type I (false negative) and 
Type II (false positive) as discussed in the following subsections.  

4.2.2.1 Alpha Scan 

For a typical alpha background level of less than 3 cpm, the probability of detecting a single 
count while passing over the contaminated area is: 

-GEd 

P(n> 1)=1-e 6'v

where:

P(n Ž 
G 
E 
d 
v

1) = probability of observing a single count, 
= activity (dpm), 
= 47t detector efficiency (cpd), 
= width of detector in direction of scan (cm), and 
= scan speed (cm/s).

The value of G is increased until the corresponding probability equaled the desired confidence 
level, e.g., 95 percent. Table 4-2 summarizes the calculation of alpha scan MDCs for the 4n 
detector alpha efficiencies of the instruments used. The resulting values of G (dpm) are 
significantly below the GA-DCGL value of 944 dpm/I00cm2.
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Table 4-2 Typical Structure Scan MDCs for Gross Alpha Detection 
G d E v P 

(dpm) (cm) (cpm) (cm/s) (-) 
380 11.7 0.1618 3.90 0.95 
550 11.7 0.1618 5.9 0.95 
720 11.7 0.1618 7.80 0.95 
1080 11.7 0.1618 11.7 0.95 

4.2.2.2 Alpha Static Counts 

Minimum counting times for static counts of total and removable contamination will be chosen 
to provide an MDC that is a fraction (25 to 75 percent) of the survey unit-specific acceptance 
criteria. MARSSIM equations have been modified to convert to units of dpm/100 cm 2. Count 
times are determined using the following equation. Static counting MDCs at a 95 percent 
confidence level are calculated using the following equation which is an expansion of 
NUREG- 1507, Equation 6-7 (Strom & Stansbury, 1992):

MDCstIaiic =

3+3.29 Br "s -(1±+•-) 

100

where:

MDCstatic= minimum detectable concentration level in dpm/100 cm2, 
BR = background count rate in counts per minute, 
tB = background count time in minutes, 
ts = sample count time in minutes, 
A = detector probe physical (active) area in cm 2, and 
Etot = total detector efficiency for radionuclide emission of 

= Ei x E, 
where: 

Ei = 2n instrument efficiency in counts per disintegration (cpd) and 
E, = source (or surface contamination) efficiency.  

Note: E, values can be determined or the default values provided in NUREG-1507 can be used 
as follows: 0.25 for all alpha energies and beta maximum energies between 0.15 and 0.4 MeV, 
0.5 for all beta maximum energies greater than 0.4 MeV.  

Table 4-3 contains example static alpha MDC calculation results for structural surfaces.
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Table 4-3 Structural Surface Alpha Static MDC (Ludlum 43-68 Detector) 

Background Gross Background Static Total Detector Static MDC 
Alpha Count Rate Count Time Measurement Detector Probe Area (dpm/1OOcm 2) 

(cpm) (min) Count Time Efficiency (cm2) 
(min) 

0.5 1 1 0.040 126 123 
1.0 1 1 0.040 126 150 
1.0 5 5 0.040 126 52.6 
2.0 5 5 0.040 126 69.5 

4.3 Laboratory Analysis 

Final status survey analytical laboratory services for the Thorium Remediation Project are being 
provided by Outreach Laboratory (Outreach) of Broken Arrow, Oklahoma. Final status survey 
samples consist of soil media samples and smear samples of removable alpha contamination.  

Final status survey soil samples are analyzed for Th-232 activity concentration in units of pCi/g 
via gamma spectroscopy. The samples are counted by the laboratory as received, i.e., they are 
not dried and/or ground. The MDC value required for each gamma spectroscopy analysis is 25 
percent of the release criteria for Th-232. Characterization survey results confirm that Th-232 is 
in secular equilibrium with its short-lived progeny Ac-228 and Th-228. Outreach infers Th-232 
activity from the high energy/high yield gamma emitted by progeny of the thorium decay series, 
e.g., Actinium-228 (secular equilibrium progeny) high energy gamma line (911 keV). The 
Th-228 activity is calculated by multiplying the Th-232 activity by 1. The Th-230 activity is 
calculated by multiplying the Th-232 activity by 3.5.  

The laboratory's analytical results are reported to include the activity, the 95 percent confidence 
level uncertainty (2-sigma error), and the MDC all in the same units of the sample analyzed.  

To exclude the bias introduced when grouping analytical results containing "less than" values, 
the laboratory has been instructed to report observed counting data when reporting results that 
are below the critical level Lc (and thus "not detected") established for each analysis.  

4.4 Open Land Area Survey Protocol 

4.4.1 Minimum Number of Samples Determination 

The estimate of sigma used for the Thorium Remediation Project is based on the standard 

deviation of the Th-232 activity measured in survey units during the ALRP final status survey 

(0.42). Using the DGCLW value of 3.0 pCi/g of Th-232, A is equal to 3.0 - 1.5, or 1.5. Delta 
divided by the sigma of 0.42 results in a relative shift of 3.57 which is rounded to 3.5 for the 
purpose of determining the required number of samples. The corresponding minimum number 
of samples looked up in Table 5.3 of MARSSIM is 9.  
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4.4.2 Open Land Area Gross Gamma Scan Survey

Portable survey meters consisting of 2-inch by 2-inch sodium iodide (Nal) detectors (Ludlum 
Model 44-10) coupled with scaler instruments (Ludlum Model 2221) are used to perform gross 
gamma scans (to identify elevated areas). Typically, the portable survey meters are also coupled 
to a Global Positioning System (GPS) unit and a data logger to provide electronic downloads of 
coordinates and associated gross gamma count rates in units of counts per minute (cpm).  

Per Section 5.3.3 of MARSSIM, scanning is used to identify locations within the survey unit that 
exceed the investigation level. For Class 1 survey units, the investigation level is the derived 
concentration guideline elevated measurement criteria (DCGLEMC) value for the area scanned.  
The DCGLEMC values applicable to the open land areas of the site are calculated by multiplying 
the DCGLw by the area factors presented in Chapter 3.0. DCGLEMC values are also presented 
in Chapter 3.0.  

The scan MDC and the scanning thresholds in measurement units of net counts per minute 
(ncpm) are calculated in accordance with MARSSIM and NUREG-1507. These values are 
summarized below in Table 4-5 for a maximum background of 50,000 cpm and increasing 
survey areas (A). The first line (A = 0.25 m2) is the default area used to demonstrate the 
calculation of scan MDC and the derivation of the conversion factor (CF in units of pCi/g or 
pR/h) in NUREG-1507. However, surveys of an area this small are not applicable to final status, 
open land area surveys. The increasing areas presented in the table correspond to the approved 
area factors (DP) and result in scan thresholds for detection of both elevated areas (Fail 
DCGLEMc) and complete survey units with activity concentration greater than the DCGLw (Fail 
DCGLw). The CF's for increasing areas were derived using the identical inputs of the NUREG
1507 derivation changing only the area.  

In addition to the derived scan thresholds, scan data are evaluated against empirical data gathered 
in the field. For example, soil samples are collected at biased locations (highest scan count rate) 
and screened on site for Th-232 activity concentration corresponding to the high count rate. All 
of these factors (derived thresholds, empirical thresholds, and biased samples) are used to 
identify elevated areas and to release the survey unit for final sampling. The threshold values 
provided are theoretical, depend on counting geometry and other factors that cannot be 
controlled in the field, and are used to aid identifying elevated areas that may require additional 
remediation or application of the elevated measurement comparison.  
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Table 4-5 - Open Land Areas Scan MDC and Threshold Values 
A CF Scan Fail Fail 

Area DCGLEMC B (pCi/g / MDC DCGLEMC DCGLw 

(M) (pCi/g) (cpm) [ih) (pCi/g) (ncpm) (ncpm) 
0.25 N/A 50,000 0.99 4.0 N/A 2,515 

1 37.5 50,000 0.62 2.5 50,578 4,046 
3 18.6 50,000 0.51 2.1 30,212 4,873 
10 9.6 50,000 0.46 1.9 17,227 5,383 
30 6.9 50,000 0.45 1.8 12,851 5,588 
100 5.4 50,000 0.44 1.8 10,250 5,695 
300 4.5 50,000 0.43 1.8 8,624 5,749 
1000 3.3 50,000 0.43 1.8 6,360 5,782 
3000 3.0 50,000 0.43 1.7 5,799 5,799 

4.4.3 Open Land Area Soil Sampling 

4.4.3.1 Systematic Final Status Survey Soil Sampling 

Systematic soil samples are collected at locations determined through the use of a random start 
point and an equal-distant triangular grid in accordance with MARSSIM and the DP. Soil 
sample locations are demarcated in the field (using a GPS unit) and soil samples are collected at 
the surface (0-6-inch depth interval) level using a clean, decontaminated sampling auger or 
sharpshooter shovel.  

4.4.3.2 Additional Biased and EMC Evaluation Soil Sampling 

In addition to the systematic samples used to determine the average Th-232 activity 
concentration in the survey unit, other soil samples may be taken within a survey unit to help 
demonstrate compliance. At the discretion of the surveyor, biased samples are taken at high scan 
rate locations to help determine scan survey results. In addition, if small areas of elevated 
activity are identified, additional soil samples are taken at biased locations to aid in the elevated 
measurement comparison for the area.  

4.4.3.3 Use of the On Site Cave Counter 

Certain soil samples, e.g., biased and/or EMC samples collected as part of the final status survey 
process are screened for Th-232 activity concentration using an on site cave counter. The on site 
cave counter for the Thorium Remediation Project consists of a 2-inch by 2-inch NaI Ludlum 
Model 44-10 detector coupled with a Ludlum Model 2221 Scaler/Ratemeter instrument, mounted 
inside a shielded box with room for a standard soil sample container to be placed on the face 
(bottom, non-wire connecting end) of the detector. Two detectors (numbered NaI # 4 and NaI 
#8) have been used as part of the counter. The detectors were calibrated annually off-site by a 
qualified vendor to verify their response to high energy photons. The detectors, including their 
use as part of the counter, are utilized to obtain gross gamma readings from soil samples in units
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of counts per minute (cpm). The detector response is checked daily when in use to a Cs-137 
source. Documentation of the on site cave counter calibration and the calculation of Th-232 
activity concentration, 95% confidence level uncertainty, and the MDC, are presented in 
Appendix D of this volume of the Final Status Survey Report.  

4.5 Structure Survey Protocol 

Permanent structures (destined to remain on site) encountered during the implementation of the 
Thorium Remediation Project can be classified by type. The first type is termed "embedded 
structures" and consists of small pipes and remnants of previous structures uncovered during 
excavation activities. These structures consist of very small surface areas (< 1 or 2 M2) and will 
be buried with BCM and/or clean fill based on the final site configuration. Measurements of 
total alpha contamination and smear samples of removable alpha contamination are taken on 
these structures and reported with the open land area survey unit for which they reside. The 
second type of structure is the large surface area (approaching 100 m2) structure such as a 
concrete retaining wall. This type of structure constitutes a separate survey unit and is surveyed 
as such.  

4.5.1 Minimum Number of Samples Determination 

The estimate of sigma used for the Thorium Remediation Project is based on the standard 
deviation of a set of total alpha contamination results from the final status survey of the Flux 
Building (Survey Unit FB-00 1 Floor Surface: 45.9). Since the gross alpha activity concentration 
of 944 dpm/I00cm2 will be used as the DGCL-GA, A is equal to 944 - 472, or 472. Delta 
divided by the sigma of 45.9 results in a relative shift of 10.3. The minimum number of samples 
(looked up in Table 5.3 of MARSSIM) corresponding to alpha and beta error rates of 0.05 and a 
relative shift of 10.3 is 9.  

4.5.2 Structure Surfaces Gross Alpha Scan Survey 

Portable survey meters consisting of gas proportional detectors (Ludlum Model 43-68 or 43-37) 
coupled to alpha/beta scaler instruments (Ludlum Model 2360) are used wherever possible to 
perform scans (to identify elevated areas of alpha activity). Whenever the structure is too small 
or inaccessible for a gas proportional detector, surveys of gross gamma activity are performed 
using a 2-inch by 2-inch sodium iodide (Nal) detector (Ludlum Model 44-10) coupled with a 
scaler instrument (Ludlum Model 2221) 

4.5.3 Systematic Measurements of Total and Removable Alpha Contamination 

Systematic sample points are marked at locations determined through the use of a random start 
point and an equal-distant triangular grid in accordance with MARSSIM and the DP. Static 
measurements are taken at each sample point location to determine the total alpha contamination 
(in units of dpm/100cm 2). Smear samples representing 100cm 2 areas are also collected at the 
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same sample point location to assess removable alpha contamination (in units of dpm/100cm 2).  
The smear samples are sent to Outreach for laboratory analysis.  

For small embedded structures, static counts are taken to determine total alpha contamination (in 
units of dpm/IOOcm 2) at biased locations (highest scan result) when possible. Smear samples 
representing 100 cm areas are also collected at the same sample locations and counted for 
removable alpha contamination by Outreach. In areas such as the interiors of small diameter 
piping, the gas proportional detectors typically can not be used for static measurements; 
therefore, only smear samples are taken to assess the removable alpha contamination.  

4.6 BCM Unit Survey Protocol 

4.6.1 Minimum Number of Samples Determination 

The estimate of sigma used for the Thorium Remediation Project is based on an estimate of the 
variance of Th-232 activity concentrations of core composite samples of 4.4. Using the DCCL 
value of 31.1 pCi/g of Th-232, and a LBGR of 31.1/2, A is equal to 31.1 - 15.55, or 15.55. Delta 
divided by the sigma of 4.4 results in a relative shift of 3.5. The corresponding minimum 
number of samples looked up in Table 5.3 of MARSSIM is 9.  

4.6.2 BCM Unit Gross Gamma Scan Survey 

Portable survey meters consisting of 2-inch by 2-inch sodium iodide (NaI) detectors (Ludlum 
Model 44-10) coupled with scaler instruments (Ludlum Model 2221) are used to perform gross 
gamma scans (to identify elevated areas) for each 2-foot lift of placed BCM. Typically, the 
portable survey meters are also coupled to a GPS unit and a data logger to provide electronic 
downloads of coordinates and associated gross gamma count rates in units of counts per minute 
(cpm).  

Per Section 5.3.3 of MARSSIM, scanning is used to identify locations within the survey unit that 
exceed the investigation level. For Class 1 survey units, the investigation level is the derived 
concentration guideline elevated measurement criteria (DCGLEMC) value for the area scanned.  
The DCGLEMC values applicable to the BCM survey units are calculated by multiplying the 
ADCL by the area factors presented in Chapter 3.0. ADCLEMC values are also presented in 
Chapter 3.0.  

The scan MDC and the scanning thresholds in measurement units of net counts per minute 
(ncpm) are calculated in accordance with MARSSIM and NUREG-1507. These values are 
summarized below in Table 4-6 for a maximum background of 50,000 cpm and increasing 
survey areas (A). The first line (A = 0.25 M 2 ) is the default area used to demonstrate the 
calculation of scan MDC and the derivation of the conversion factor (CF in units of pCi/g or 
pR/h) in NUREG- 1507. However, surveys of an area this small are not applicable to final status, 
open land area surveys. The increasing areas presented in the table correspond to the approved 
area factors (DP) and result in scan thresholds for detection of both elevated areas (Fail 
DCGLEMc) and complete surveys units with activity concentration greater than the DCGLw (Fail 
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DCGLw). The CFs for increasing areas were derived using the identical inputs of the NUREG
1507 derivation changing only the area.  

In addition to the derived scan thresholds, scan data are evaluated against empirical data gathered 

in the field. For example, soil samples are collected at biased locations (highest scan count rate) 
and screened on site for Th-232 activity concentration corresponding to the high count rate. All 

of these factors (derived thresholds, empirical thresholds, and biased samples) are used to 
identify elevated areas and to release the survey unit for final sampling. The threshold values 

provided are theoretical, depend on counting geometry and other factors that cannot be 
controlled in the field, and are used to aid identifying elevated areas that may require additional 
remediation or application of the elevated measurement comparison.  

Table 4-6 - BCM Scan MDC and Threshold Values 
A CF Scan Fail Fail 

Area ADCLEMC B (pCi/g / MDC ADCLEMC DCCL 
(M) (pCi/g) (cpm) mR/h) (pCi/g) (ncpm) (ncpm) 

0.25 N/A 150,000 0.99 7.0 N/A 26,074 

1 87.5 150,000 0.62 4.3 118,016 41,946 

3 43.4 150,000 0.51 3.6 70,495 50,516 

10 31.1 150,000 0.46 3.3 55,808 55,808 

30 31.1 150,000 0.45 3.1 57,924 57,924 

100 31.1 150,000 0.44 3.1 59,034 59,034 

300 31.1 150,000 0.43 3.1 59,602 59,602 

1000 31.1 150,000 0.43 3.0 59,938 59,938 

3000 31.1 150,000 0.43 3.0 60,118 60,118 

4.6.3 BCM Unit Systematic Soil Core Sampling 

Upon completion of the placement of a BCM unit, systematic soil core samples are collected at 
locations determined through the use of a random start point and an equal-distant triangular grid 

in accordance with MARSSIM and the DP. Soil core sample locations are demarcated in the 

field using a GPS unit. Soil core samples are collected through the entire layer of placed BCM.  
It should be noted that the entire length of each soil core from a BCM survey unit may not equal 
the total depth of the placed BCM due to the following: 

" The bottom surface (grade) of each excavation bottom unit may not be level when a 

BCM unit is placed.  
* The top surface of BCM in a unit may not be level based upon the site's final grade plan 

relative to maintaining the minimum 10 feet of clean cover soil.  

* BCM units are placed in 2 foot lifts with sloping side walls. As a result, succeeding lifts 

become smaller in surface area (a core sample point may fall on the unit's sloped side 

walls).  

Core segments of BCM (typically 3 feet in length) are scanned in the field in 1-foot increments.  
Each one foot increment is also characterized by a 1-minute static count of gross gamma activity.  
A composite sample representing each core segment is then prepared by combining each set of 
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three 1-foot increments in a bucket and breaking up the cores. The final segment of core may be 
less than or greater than 3 feet depending on the point at which virgin material is encountered. A 
sample (usually between 500 and 800 grams) is taken from each composite and forwarded to 
Outreach for analysis of Th-232 activity concentration.
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5.0 SUMMARY OF FINDINGS

This chapter of Volume VI of the Final Status Survey Report presents a summary of the final 
status survey findings for Post Operational Survey Units Kaiser-FSSPOA-001 through Kaiser
FSSPOA-012.  

5.1 Structural Surfaces - Survey Unit Kaiser-FSSPOA-009 

Survey Unit Kaiser-FSSPOA-009 consists of the 740 m2 asphalt loading pad associated with the 
railroad spur constructed for the load-out of exempt radiological materials to be disposed at the 
U.S. Ecology, Grandview, Idaho facility. For final status surveying purposes, the asphalt pad's 
structural surface was divided into eight Class 1 sub-units of areas less than or equal to 100 M 2

.  

These eight sub-units are identified as Kaiser-FSSPOA-009A through Kaiser-FSSPOA-009H.  

The acceptance criterion for structures remaining at the Tulsa facility is the DCGL-GA of 944 
dpm/IOOcm 2 for total alpha contamination and 94.4 dpm/100cm 2 for removable alpha 
contamination. The final status survey of each survey sub-unit consisted of a gross alpha scan of 
the structural surface and systematic measurements of total and removable alpha contamination.  
The results of the final status survey activities for all 8 survey sub-units were as follows: 

" The 100 percent coverage gross alpha scan of the structural surface did not indicate the 
presence of small areas of elevated activity (above the DCGL-GA for the site).  

" All systematic measurements of total alpha contamination were below the DCGL-GA of 
944 dpm/100cm2 .  

" All smear sample results were below the DCGL-GA of 94.4 dpm/1OOcm 2 for removable 
alpha contamination.  

* The total alpha contamination results meet the DP statistical criterion based on the first 
statistical evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-009 meets 
the DP acceptance criteria. A summary of the final status survey results by survey unit is 
provided below in Table 5-1.  

5.2 Open Land Areas - Survey Units Kaiser-FSSPOA-001 through Kaiser-FSSPOA-008 
and Kaiser-FSSPOA-010 through Kaiser-FSSPOA-012 

Final status survey activities for open land areas Survey Units Kaiser-FSSPOA-001 through 
Kaiser-FSSPOA-008 and Kaiser-FSSPOA-010 through Kaiser-FSSPOA-012 consisted of a gross 
gamma scan of the exposed surface soil of each survey unit and systematic/random soil 
sampling. Survey Units Kaiser-FSSPOA-001 through Kaiser-FSSPOA-006, Kaiser-FSSPOA
011, and Kaiser-FSSPOA-0 12 were designated as Class 1 survey units. Survey Units Kaiser
FSSPOA-007, Kasier-FSSPOA-008, and Kaiser-FSSPOA-010 were designated as Class 3 survey 
units. The results of the final status survey activities were as follows: 
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Class 1 Survey Units Kaiser-FSSPOA-001 through Kaiser-FSSPOA-006 and Kaiser
FSSPOA-011 through Kaiser-FSSPOA-012 

* The 100 percent coverage gamma scan (final as left-condition) for each survey unit did 
not indicate the presence of small areas of elevated activity (above the DCGLw for the 
site).  

* The systematic soil sample analytical results (net) for each survey unit were below the 
open land area surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

* The systematic soil sample analytical results for each survey met the DP statistical 
criterion based on the first statistical evaluation of the data (WRS Test procedure).  

* Embedded structures were encountered, surveyed, and left in-place for Survey Unit 
Kaiser-FSSPOA-0 11.  

Class 3 Survey Units Survey Units Kaiser-FSSPOA-007, Kasier-FSSPOA-008, and Kaiser
FSSPOA-010 

* The gross gamma scan for each survey unit did not indicate the presence of small areas of 
elevated activity (above the DCGLw for the site).  

* The random soil sample analytical results (net) for each survey unit were below the open 
land area surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

* The random soil sample analytical results for each survey met the DP statistical criterion 
based on the first statistical evaluation of the data (WRS Test procedure).  

* Embedded structures were encountered, surveyed, and left in-place for Survey Unit 
Kaiser-FSSPOA-010.  

A summary of the final status survey results by survey unit is provided below in Table 5-1.  

Table 5-1 - Post Operational Area Final Status Survey Summary by Survey Unit 

WRS Survey Unit 
Surface No. of Systematic/Random Test Embedded Meets DP 

Survey Area Systematic/Random Sample Exceedance Criterion Structure(s) Acceptance 
Survey Unit Class W) Samples Collected of DCGL Value Met Present Criteria 

Kaiser-FSSPOA-001 1 2,000 9 NO YES NO YES 

Kaiser-FSSPOA-002 1 1,776 1 0 NO YES NO YES 

Kaiser-FSSPOA-003 1 1,604 9 NO YES NO YES 

Kaiser-FSSPOA-004 1 1,841 9 NO YES NO YES 

Kaiser-FSSPOA-005 1 1,660 10 NO YES NO YES 

Kaiser-FSSPOA-006 1 111 9 NO YES NO YES 

Kaiser-FSSPOA-007 3 5,220 9 NO YES NO YES 

Kaiser-FSSPOA-008 3 4,375 9 NO YES NO YES 

Kaiser-FSSPOA-009* 1 740** 14 per sub-unit NO YES N/A YES 

Kaiser-FSSPOA-010 3 309 13 NO YES YES YES 

Kaiser-FSSPOA-01 1 1 23 12 NO YES YES YES 

Kaiser-FSSPOA-012 1 1,577 I I NO YES NO YES 
* Survey Unit Kaiser- FSSPOA-009 is the 740 mne asphalt loading pad structure. The asphalt pad's structural surface was divided into eight sub

units of areas less than or equal to 100 M2. The other POA survey units are defined as open land areas.  
** Divided into 8 sub-units 
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-001 
Survey Unit Kaiser-FSSPOA-001 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-001, a previously remediated and backfilled open land area used subsequently for 
material processing and storage. A plastic liner and several feet of clean imported borrow 
material (limestone screenings) were placed over the remediated and backfilled area prior to 
using it for material processing and storage. The limestone screening material and underlying 
plastic liner were removed under the guidance of a Health Physics Technician prior to 
conducting post-operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-001 is considered a Class 1 survey unit with an approximate 
surface area of 2,000 m2. It overlies Excavation Bottom Survey Unit Kaiser-FSS-006. It is 
bounded to the south by Post Operational Survey Unit Kaiser-FSSPOA-002, to the east by 
Excavation Bottom Survey Unit Kaiser-FSS-022, to the north by Fulton Creek, and to the west 
by Post Operational Survey Unit Kaiser-FSSPOA-007 (Figure 3).  
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-001. The final status survey consisted of a gross gamma scan of the 
exposed surface soil of the survey unit and systematic soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 1 survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the soil, the detector was held close to the ground surface (1 to 2 inches) 
and moved in a serpentine pattern. Background measurements were obtained at 1-meter above 
the ground surface at 20 approximately equal-distant locations in the survey unit. The statistics 
for the 20 background measurements are provided below in Table 1. Background measurements 
ranged from 7,462 counts per minute (cpm) to 16,901 cpm.  

A total of 3,974 measurements of gross count rate were made at two second intervals across the 
survey unit's 2,000 m 2 surface area. The results ranged from 5,132 cpm to 29,641 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 2,000 m2 

Number of Scan 
Measurements (2-Second 3,974 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.25 m/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 7,462 5,132 
Maximum 16,901 29,641 
Average 12,376 11,316 

Standard Deviation 4,310 4,497 
Median 12,551 8,650 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site). As part of the gross gamma survey, four biased soil samples were 
collected at locations exhibiting the highest scan rates (Figure A-2, Attachment A). The biased 
soil samples were screened on-site in a lead cave. The results of the sample screening are 
presented below in Table 2. The sample screening levels were below the DCGLw for the site.  
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Table 2 - Biased Soil Sample Screening Result 
Cave Counter Screening Std. Error MDC 

Soil Sample ID Results (pCi/g) (pCi/g) (pCi/g) 
DCGLJ, 3.0 
Site Background 1.1 0.3 
K-1290 -0.123 0.901 1.52 
K-1766 0.229 0.974 1.50 
K-1767 1.71 1.05 1.50 
K-1768 -0.132 1.18 1.50 

2.2 Systematic Soil Sampling - Surface Soil 

The final status survey also consisted of systematic soil sampling based on a random start point 
and an equal-distant triangular grid. The Minimum Number of Samples Required (N) based on 
the scan MDC was determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 
(Attachment B). Once N was determined, the Survey Unit Area (A) of 2,000 m2 along with the 
N of 9 was used to calculate the Triangular Grid Node Length (L) of 16.0 meters and the Height 
of the Equilateral Triangle (h) of 13.9 meters. A random start point was generated using the 
random number feature of Excel and documented on Soil Survey Unit Worksheet No. 2 
(Attachment B).  

A layout of the soil sampling locations is provided on Figure A-2 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 9 soil 
samples (identified as K-1271 through K-1279) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 3. Analytical data reports are contained in Attachment C.  

Table 3 - Systematic Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) 

K-1271 0.982 0.183 0.151 0 3.0 
K-1272 0.238 0.086 0.128 0 3.0 
K-1273 0.267 0.102 0.112 0 3.0 
K-1274 0.215 0.099 0.189 0 3.0 
K-1275 0.018 0.033 0.284 0 3.0 
K-1276 0.112 0.093 0.225 0 3.0 
K-1277 0.169 0.068 0.210 0 3.0 
K-1278 0.022 0.006 0.102 0 3.0 
K-1279 0.122 0.104 0.234 0 3.0 
Average 0.238 

Standard Dev. 0.292 
Minimum 0.018 
Maximum 0.982 
Median 0.169 _ j
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All 9 systematic soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 
activity concentration was 0.982 pCi/g, which fell below the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 0.238 pCi/g. The 
standard deviation of the 9 equal-distant samples was 0.292, which fell below the estimated 
standard deviation of 0.42 (based on the adjacent land final status survey results) used to 
calculate the minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the systematic soil samples were evaluated using the procedure 
contained in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum 
Test). The evaluation showed that the survey unit soil sample results meet the DP statistical 
criterion based on the first statistical test as described below.  

If the difference (0.24 pCi/g) between the maximum survey unit soil sample activity 
concentration (0.982 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.74 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 4 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  

Table 4 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 203 1.43 Si K-1271 0.982 
R2 91 0.97 S2 K-1272 0.238 
R3 370 0.79 S3 K-1273 0.267 
R4 316 1.13 S4 K-1274 0.215 
R5 249 1.27 $5 K-1275 0.018 
R6 365 0.74 S6 K-1276 0.112 
R7 60 1.00 S7 K-1277 0.169 
R8 51 1.72 S8 K-1278 0.022 
R9 33 0.92 S9 K-1279 0.122 

Average L11 Average 0.238 
Standard Standard 
Dev. 0.32 Dev. 0.292 
Minimum 0.74 Minimum 0.018 
Maximum L 72 Maximum 0.982 
Median LO0 Median 0.169
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-001 is a previously remediated and backfilled open land area used 
subsequently for material processing and storage. A plastic liner and several feet of clean 
imported borrow material (limestone screenings) were placed over the remediated area prior to 
using it for material processing and storage. The limestone screening material and plastic liner 
were removed under the guidance of a Health Physics Technician prior to conducting post
operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-001 is considered a Class 1 survey unit with an approximate 
surface area of 2,000 m2. It overlies Excavation Bottom Survey Unit Kaiser-FSS-006. It is 
bounded to the south by Post Operational Survey Unit Kaiser-FSSPOA-002, to the east by 
Excavation Bottom Survey Unit Kaiser-FSS-022, to the north by Fulton Creek, and to the west 
by Post Operational Survey Unit Kaiser-FSSPOA-007 (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-001 consisted of a gross gamma scan of the exposed surface soil of the survey 
unit and systematic soil sampling. The results of the final status survey activities were as 
follows: 

" The 100 percent coverage gamma scan (final as-left condition) did not indicate the 
presence of small areas of elevated activity (above the DCGLw for the site).  

" All 9 systematic soil sample results (gross and net) were below the open land area 
surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

* The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-001 meets 
the DP acceptance criteria.  
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-001 

2. Description: Retention Pond Area, Overlying Excavation Bottom Survey Unit Kaiser-FSS-006 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area - approximately 62 meters x 32 meters; Area, A (m2): 2.000 

5. Estimated of Gross Gamma Scan Background Readings (epm) 

Average: 15,000 Minimum: 10,000 Maximum: 30.000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) and L (Triangular 

Grid Node Length) for a standard 2,000 in2 Class 1 survey unit are: 

" Gross Gamma Scan MDC (pCi/g): 3.1 

" Minimum Number of Samples (N): 9 Triangular Grid Node Length (L): 16.0 m 

7. If the area of the Survey Unit is less than 2,000 mn2, recalculate the corresponding Triangular Grid Node 

Length (LI) for the Survey Unit Area (A), using the following formula: L1 = (A/(0.866 x 9 ))"2t: N/A 

8. If N is greater than 9 and the A is other than 2,000 in2, recalculate the corresponding Triangular Grid Node 

Length (LI) using the following formula L1 = (A/(0.866 x N))1/2: N/A 

9. If A is greater than 2,000 m2 and N is equal to 9, recalculate the minimum number of samples (NI) 

corresponding to a Triangular Grid Node Length (L) of 16 m using the following formula Ni = A / (0.866 x 

162), NI: N/A 

10. Calculate the height (h) of the equilateral triangle with side length equal to L (or Li) using the following 

formula: h = ((L2
- (L12) 2)i2: 13.9 m.
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Soil Survey Unit Worksheet No. 2 
Random Number Generator for Start Point 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

SURVEY UNIT: KAISER-FSSPOA-001

RANDOM START POINT 

I x axis ( Meters) yais (Meters) Z I I

lower bound 

upper bound

Xlaisloxi 
0 0J

North 
x axis(0,0)
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ATTACHMENT C 

Laboratory Analytical Results
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Outreach 
Laboratory 
311 North Asen 
Broken Arrow. OK 74012 
(918) Z5I-2S1 
FAX (918) Z5I.000S

5,- --')'-//11-

December 7, 2005

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20050951 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
November 22, 2005 for the above captioned project. Five soil samples were received in 
good condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with a standard 20-work day turn. Results were faxed 12/7/05.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

Laboratory Dr 1p

ODEQ ID #9517 
DEQ LIC. #27522-01 

/ CERT. ID #OK00I



Outreach 
Laboratory 
311 Norh As)en 
eroken Anow. OK 74012 
(918) 251-2515 
FAX (918) 251 -000

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20050951 
12/7/C 

11122/05
1 of 2

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix:

20050951-01 
K-1271 
11118t05 9:28:00 AM 
Soil 

Radlochemlcal Analyses 
HASL 300 0.982 0/- 0.183 pCi/g 

Inorganics Analyses 
ASTM D2216-92 8.2 %

0.151 11/30/05 SD

11/22/03 11/23105 RT

20050951-02 

K-1272 

11118/05 9:45:00 AM 

Soil

Radlochemical Analyses 
0.238 +1- 0.086 pCi/gHASL 300 0.128 11/30/05 SD

Inorganics Analyses 

ASTM D2216-92 2.5 % S1!/22/0 11/23/05 RT

20050951-03 
K-1273 
11/18105 9:45:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.267 ÷/- 0.102 pCi/g 

Inorganics Analyses
0.112 11/30/05 SD

ASTM D2216-92 3.4 % 11/22/05 11/23/05 RT

20050951-04 
K-1291 
11/18/05 10:15:00 AM 
Soil 

Radlochemical Analyses 
HASL 300 22.2 +1- 0.856 pCi/g 

Inorganics Analyses 
ASTM D2216-92 11.8 %

0.35 11/30f05 SD

11122/05 11/23/05 RT

20050951-05 

K-1289 

11/17/05 11:50:00 AM 

Swipe

Radiochemical Analyses

BDL = Below Detection Limit



Outreach 
Laboratory 
311 Not•Aspen 
Broken Arrow. OK 74012 
(918) Z51-25IS 
FAXC 4918) 251-.008

Client: 
Client Project: 
Lab Number 

Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20050951 
12/7/05 

11/22/05 
2 of 2

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis 
Date

Analyst

Thorium 232 HASL 300 57,8 +/- 2.15 pCilg 0.792 11/30/05 SD 
Inorganics Analyses 

Percent MoLsture ASTM D2216.92 24.1 % 1122/05 11V23/05 RT 

QC Report 

Parameter Dlank LCS LCSD DUI' MS MSD Date 
%REC %REC RPD RPD %REC %REC RPD

Arn-24t 

COV
3z-37 

Pecn Moisture

$9,0 101.0 122 

93.0 19.0 4.3 

95.0 91.0 4.7

11/29105 

11J29105 

I1/9(5 

I WM(56.7

Lab Approval: / A

BDL - Below Detection Limit
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LABORATORY 

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918) 251-0008 

PO Amt4
PROJECT -PA . .  

PROJECT NAME ý% ýe 
REQUESTEO.IVRNAROUND TIME Z INA4.....  

(ADatCK"AES MAY APP A

CHAIN OF CUSTODY
lTo: Compan A" j -wia~ L 

4,.dres~S ~1 7

Bill1 To: 
CopnylbI t-b 

_ 1

Addressh- -& -I

Phonej~jAt YWP N1Y - Ji

c 

0 
N 
T 
A 

N 

iI' 
S

PLASTIC 
OR 

GI A

PRESERVATIVE 

1. Wýol 

& Hal=$4 
"2W 9"~4~f

4
4"

-j 

Cd

%?

v/i

\$") dilh
ýA

e4 r-

// (LL fNJERW, WJIKURWD 
GmA WWoSpum- .- ,, -.- ~ .Y - -

j 4MSa~* 
A

-uu -A 
ao

-- 1-

.17 ck I

R~UI~OM~4 YDATE____ 1ME.....ECEMVE BY: zl&ý 

AELINOUIS*4ED V DATEL ~.7~~aTIMF--&4-RECEIVE0 BY_______ ________IM 

MY agibr ntacts of cumsody ,Ws haW frat "IW" amidiole by ii.m caboeomm4y W. mWWe~ wonpfe tfW enete Tfe cW v a&re- a SoPay tIN &We b*-ic tpon rea~ 

ol awiipf da=a f ISeao anW d &W &eed OWa OW bateim cm ied over *WiY OM0 dayS 19 adub" o0 A j.j% W rionth Its% per wr -ý Wae chwge In fte vowrS d d491". 0"e oiperv 

become 0,a1 mly ,eaardii aqoMe d/ort cabecdon be mid at ielAWi cauto fnPC*SS M" "il V3 m irOW" 60o to lemvtmogies .WOiIe-~ 0%~ Wmatol 

RAIMI.E A lJAFwD1SPOSAL AN fiW~ ~ -PdO - "anpe diM e ia#oedo 30 ftys a~e bmts of liii Mpo AN odiuM WE be MOt.h.-. as deril axupeme

FOA860"IA1QR0610 

y



( C SAMPLE LOGIN C
Date Received: 11/22/0S 11:12:13

Sample 
Number Sample D

Lab Number:. 20050951 

Date Container Container 
Matrix Sampled Type Size

Due: 12112105 

Custody Seal 
Seal IntactPreservation

2005095141 A K-1271 
Gamma Spec - Thorium 232 
Percent Moisture (LOD) 

20050931-02 A K-1272 
Gamma Spec - Thorium 232 
Percent Moisture (LOD) 

20050951-03 A K-1273 
Gamma Spec Thorium 232 
Percent Moisture (LOD) 

20050931-04 A K-1291 
Gamma Spec - Thorlum 232 

Percent Moisture (LOD)

Soil I11/18/05 Plastic 16 oz None No No

Soil iI/19/05 Plastic 16oz None No No

Soil 111/8/05 Plastic 

11I! 8/05 Plastic

16oz 

16 oz

None 

None

No No 

No NoSoil

20050951-05 A K-1289 Swipe 
Gamma Spec -Thorium 232 
Percent Moisture (LOD)

11/17/05 Plastic 16oz None No No

Page I



CONTAINER INSPECTION 

# Coolers 0 Custody Seals Broken 

SAMPLE INSPECTION 
Simple Seal Broken NA Chain 

Anomalies

E Temperature let Radiation Survey- <300 cpm 

Radiation Survey Complete 2of Custody Record 62 Labels in Tact 2

Inspected By: DATE / 0/tI s
QA or Designee Review: AE// AS 

Sample Custodian Review: DT 

Project-Notes:

rDsn.



Outreach 

311 Norch Aspen I 
BewenAn. oK7401z June 29,2006 
(918) 251-2515 
rAX 191S) Z51-0O=S 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060500 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
June 13, 2006 for the above captioned project. Six soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day turn. Results were faxed on 6/19/06.  

At your request, none of the results are reported as ND.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

Laborato rector 

,t ACC.
0 0 

ODEQ ID #9517 
DEQ LIC. #27522-01 CERT. ID 9OK0OI



Outreach 
Laboratory 
333 No-b Ap= 
Bwoen Anow. OK 74012 
(918) 251-2515 
FAX (918) 2514008

Client: 
Client Project: 
Lab Number 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060500 
6/29106 
6113/06 

I of 2

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix:

20060500-01 

K-1274 

6/12/06 8:00:00 AM 

Soil 

Radiochemical Analyses 
HASL 300 0.215 +1- 0.099 pCi/g 

Inorganics Analyses 
ASTM D2216-92 2.2 %

0.189 6/13/06 SD

6113/06 6/16%06 RT

20060500-02 
K-1275 
6/12/06 8:05:00 AM 
Sonl

Radlochemical Analyses 
0.018+/-0.033 pCi/gHASL 300 

ASTM D2216-

0.294 6/13106 SD

92Inorganics Analyses 
2.5 % 6/13/06 6/16/06 RT

20060500-03 

K-1276 
6/12/06 8:10:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.112+/-0.093 pCi/g 

Inorganics Analyses 
ASTM D2216-92 2.1 % 

20060500-04 
K-1277 
6/12/06 8:15:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.169 +/- 0.068 pCi/g 

Inorganics Analyses 
ASTM D2216-92 2.2 %

0.225 6/13/06 SD

6/13/06 6/16/06 RT

0.210 6/13106 SD

6/13/06 6/16106 RT

20060500-05 
K-1278 

6/12/06 8:20:00 AM 

Soil

Radlochemical Analyses
BDL - Below Detection Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20060500 
6/29/06 

6/13/06 
2of2

Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-.515 
FAX (918) 210008

Analytical Report 
Result UnitsMethod DL Pep 

Date
Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

HASL 300 0.022 +/- 0.006 pCi/g 
Inorganics Analyses 

ASTM D2216-92 3.1 % 

20060500-06 
K-1279 
6&12/06 8:25:00 AM 
Soil 

Radlochemical Analyses 
HASL 300 0.122 +1- 0.104 pCi/g 

Inorganics Analyses 
ASTM D2216-92 3.2 %

0.102 6/13/06 SD

6113106 6/16/06 RIT

0.234 6/13/06 SD

6/13/06 6/16106 RT

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%R.EC %REC RPD RPD %REC %REC RPD 

Ac-228 NC VIM/0

Amn-241 

CO-60 
Q-1.37 

Percent Moisture

92.0 100.0 1.6 

94.0 99.0 S3 

95.0 101.0 6.1

6/13/06 

6113M06 

6113M0 
6116M06I1.$

Lab Approval:

B31) - Below Detection Umnit
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(
SAMPLE LOGIN 

Lab Number. 20060S00

C

Date Received: 61131069.32:02 A

Sample 
Number

Client 
Sample ID

Date Container Container 
Matrix Sampled Type Size

Due: 6f19/06 

Custody Seal 
Seal IntactPreservation

20060500-01 A K-1274 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060500-02 A K-1275 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060500-03 A K-1276 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060500-04 A Ko1277 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060500-05 A K-1278 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060500-06 A K-1279 
Gamma Spec - Thorium 232 

Percent Moisture (LOD)

Soil

Soil

Soil

06/12/06 Plastic 

06/12/06 Plastic 

06/12/06 Plastic 

06/12/06 Plastic 

06/12/06 Plastic 

06/12/06 Plastic

16 oz 

16oz 

16 oz 

16 oz 

16oz 

16 oz

None

None Yes

Yes

None Yes

Yes 

Yes 

Yes 

Yes 

Yes 

Yes

Soil None Yes

Soil None Yes

Soil None Yes



CONTAINER INSPECTION 

# Coolers I Custody Seals Broken - Temperature: 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain of Custody Record 

Anomalies

C Ice Radiation Survey: <300 cpm 

Radiation Survey Complete 2Labels in Tact R.

Inspected By: DATE 

QA or Designee Review: k 

Sample Custodian Review. DATE Z92

Project Notes:
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-002 
Survey Unit Kaiser-FSSPOA-002 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-002, a previously remediated and backfilled open land area used subsequently for 
material processing and storage. A plastic liner and several feet of clean imported borrow 
material (limestone screenings) were placed over the remediated and backfilled area prior to 
using it for material processing and storage. The limestone screening material and underlying 
plastic liner were removed under the guidance of a Health Physics Technician prior to 
conducting post-operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-002 is considered a Class 1 survey unit with an approximate 
surface area of 1,776 m2. It overlies Excavation Bottom Survey Units Kaiser-FSS-006, Kaiser
FSS-010, and Kaiser-FSS-011. It is bounded to the south by Post Operational Survey Unit 
Kaiser-FSSPOA-003, to the east by Excavation Backfill Survey Unit Kaiser-FSSB-0 11, to the 
north by Post Operational Survey Unit Kaiser-FSSPOA-001, and to the west by Post Operational 
Survey Unit Kaiser-FSSPOA-007 (Figure 3).

Q-TP4000A40O72WSS RtqxxtsVohwm VAKuisr-P0A-002\POA 002 Teit F.doc I Revision 0 
9/12/06



2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-002. The final status survey consisted of a gross gamma scan of the 
exposed surface soil of the survey unit and systematic soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 1 survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the soil, the detector was held close to the ground surface (I to 2 inches) 
and moved in a serpentine pattern. Background measurements were obtained at 1-meter above 
the ground surface at 15 approximately equal-distant locations in the survey unit. The statistics 
for the 15 background measurements are provided below in Table 1. Background measurements 
ranged from 7,050 counts per minute (cpm) to 8,489 cpm.  

A total of 1,738 measurements of gross count rate were made at two second intervals across the 
survey unit's 1,776 in2 surface area. The results ranged from 5,958 cpm to 25,890 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 1,776 e 2 

Number of Scan Measurements 
(2-Second Intervals): 1,738 
Detector Swing Rate: 
(Swinging the detector a width of 0.51 m/s 
I-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 7,050 5,958 
Maximum 8,489 25,890 
Average 7,551 7,848 

Standard Deviation 426 1,137 
Median 7,429 7,618 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-I contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site). As part of the gross gamma survey, one biased soil sample was collected 
at a location exhibiting a high scan rate (Figure A-2, Attachment A). The biased soil sample 
was screened on-site in a lead cave. The result of the sample screening is presented below in 
Table 2. The sample screening level was below the DCGLw for the site.  

QI.4OOPA4O72WSS Repo,\Vohum VI\Ksis.-POA-002POA 002 Text F. 2 Revision 0 
9/12/06



Table 2 - Biased Soil Sample Screening Result 
Cave Counter Screening Std. Error MDC 

Soil Sample ID Results (pCi/g) (pCi/g) (pCi/g) 
DCGLw 3.0 
Site Background 1.1 0.3 
K-1765 0.485 1.27 1.51 

2.2 Systematic Soil Sampling - Surface Soil 

The final status survey also consisted of systematic soil sampling based on a random start point 
and an equal-distant triangular grid. The Minimum Number of Samples Required (N) based on 
the scan MDC was determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 
(Attachment B). Once N was determined, the Survey Unit Area (A) of 1,776 mn2 along with the 
N of 9 was used to calculate the Triangular Grid Node Length (L) of 15.1 meters and the Height 
of the Equilateral Triangle (h) of 13.1 meters. A random start point was generated using the 
random number feature of Excel and documented on Soil Survey Unit Worksheet No. 2 
(Attachment B).  

A layout of the soil sampling locations is provided on Figure A-2 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 10 soil 
samples (identified as K-1772 through K-1781) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 3. Analytical data reports are contained in Attachment C.  

Table 3 - Systematic Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) 

K-1772 0.265 0.072 0.215 0 3.0 
K-1773 0.265 0.107 0.272 0 3.0 
K-1774 0.021 0.075 0.133 0 3.0 
K-1775 0.198 0.104 0.203 0 3.0 
K-1776 0.208 0.068 0.290 0 3.0 
K-1777 0.117 0.037 0.148 0 3.0 
K-1778 0.088 0.060 0.099 0 3.0 
K-1779 0.218 0.121 0.298 0 3.0 
K-1780 0.209 0.147 0.221 0 3.0 
K-1781 0.331 0.160 0.251 0 3.0 

Average 0.192 
Standard Dev. 0.092 

Minimum 0.021 
Maximum 0.331 

Median 0.209 

All 10 systematic soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232
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activity concentration was 0.331 pCi/g, which fell below the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 0.192 pCi/g. The 
standard deviation of the 10 equal-distant samples was 0.092, which fell below the estimated 
standard deviation of 0.42 (based on the adjacent land final status survey results) used to 
calculate the minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the systematic soil samples were evaluated using the procedure 
contained in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum 
Test). The evaluation showed that the survey unit soil sample results meet the DP statistical 
criterion based on the first statistical test as described below.  

If the difference (-0.49 pCi/g) between the maximum survey unit soil sample activity 
concentration (0.331 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.82 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 4 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  

Table 4 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 201 1.03 S1 K-1772 0.265 
R2 336 1.36 S2 K-1773 0.265 
R3 272 1.43 S3 K-1774 0.021 
R4 255 1.42 S4 K-1775 0.198 
R5 114 0.82 S5 K-1776 0.208 
R6 145 0.86 S6 K-1777 0.117 
R7 193 1.16 S7 K-1778 0.088 
R8 12 0.96 S8 K-1779 0.218 
R9 274 1.37 S9 K-1780 0.209 
RIO 244 1.50 SIO K-1781 0.331 

Average L19 Average 0.192 
Standard Dev. 0.26 Standard Dev. 0.092 
Minimum 0.82 Minimum 0.021 
Maximum 1.50 Maximum 0.331 
_ Median 1.26 Median 0.209
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-002 is a previously remediated and backfilled open land area used 
subsequently for material processing and storage. A plastic liner and several feet of clean 
imported borrow material (limestone screenings) were placed over the remediated area prior to 
using it for material processing and storage. The limestone screening material and plastic liner 
were removed under the guidance of a Health Physics Technician prior to conducting post
operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-002 is considered a Class 1 survey unit with an approximate 
surface area of 1,776 in2 . It overlies Excavation Bottom Survey Units Kaiser-FSS-006, Kaiser
FSS-010, and Kaiser-FSS-011. It is bounded to the south by Post Operational Survey Unit 
Kaiser-FSSPOA-003, to the east by Excavation Backfill Survey Unit Kaiser-FSSB-01 1, to the 
north by Post Operational Survey Unit Kaiser-FSSPOA-001, and to the west by Post Operational 
Survey Unit Kaiser-FSSPOA-007 (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-002 consisted of a gross gamma scan of the exposed surface soil of the survey 
unit and systematic soil sampling. The results of the final status survey activities were as 
follows: 

* The 100 percent coverage gamma scan (final as-left condition) did not indicate the 
presence of small areas of elevated activity (above the DCGLw for the site).  

" All 10 systematic soil sample results (gross and net) were below the open land area 
surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

" The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-002 meets 
the DP acceptance criteria.  
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-002 

2. Description: Retention Pond Area, Overlying Excavation Bottom Survey Units Kaiser-FSS-006, 

Kaiser-FSS-010, and Kaiser-FSS-01 1 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area - approximately 33 meters x 53 meters; Area, A (m2): 1.776 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) and L (Triangular 

Grid Node Length) for a standard 2,000 m2 Class 1 survey unit are: 

* Gross Gamma Scan MDC (pCi/g): 3.1 

" Minimum Number of Samples (N): 9 Triangular Grid Node Length (L): 16.0 m 

7. If the area of the Survey Unit is less than 2,000 in2, recalculate the corresponding Triangular Grid Node 

Length (LI) for the Survey Unit Area (A), using the following formula: Li = (A/(0.866 x 9))"7: 15.1 m 

8. If N is greater than 9 and the A is other than 2,000 i 2 , recalculate the corresponding Triangular Grid Node 

Length (LI) using the following formula Li = (A/(0.866 x N))"'2: N/A 

9. If A is greater than 2,000 m2 and N is equal to 9, recalculate the minimum number of samples (NI) 

corresponding to a Triangular Grid Node Length (L) of 16 m using the following formula N, = A / (0.866 x 

162), NI: N/A 

10. Calculate the height (h) of the equilateral triangle with side length equal to L (or L,) using the following 

formula: h = ((L2 - (L/2)2 )1 t2: 13.1 M.
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Soil Survey Unit Worksheet No. 2 
Random Number Generator for Start Point 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

SURVEY UNIT: KAISER-FSSPOA-002

RANDOM START POINT

I x axis ( Meter) y axis ( Meters)I 

3 1 33 1 lower bound 
upper bound

x axis y axis 

00

North 
x axis(0,0)
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Laboratory Analytical Results
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Ourecheo "--aboratory 
3111Nofth/3pen 

(918) 251-25O5 74012 June 27, 2006 -1- 4o 7 
(918)18)-2515 F'AX (918) Z5I -0=• 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41 st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060511 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
June 16, 2006 for the above captioned project. Three soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day turn. Results were faxed on 6/26/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

7Labomtryt 

/7:r 

ODEQ ID #9517 ,,AJ o % 

DEQ LIC. #27522-01 

CERT. ID #OKOOI



Outreach 
Laboratory 
311 North Aspen 
Broken Anow. OK 74012 
(918) 251-2515 
FAX (918) 2S1-0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060511 
6/27/06 
6/16/06 

I of 3"

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

20060511-01 
K-1772 
6/15/06 3:05:00 PM 
Soil 

Radlochemical Analyses 
HASL 300 0.265 +/- 0-072 pCifg 

Inorganics Analyses 
ASTM D2216-92 3.0 % 

20060511-02 
K-1773 
6/15/06 3:10:00 PM 
Soil 

Radlochemical Analyses 
HASL 300 0.265 +/- 0.107 pCi/g 

Inorganics Analyses 
ASTM D2216-92 2.4 % 

20060511-03 
K-1774 
6/15/06 3:15:00 PM 
Soil 

Radlochemical Analyses 
HASL 300 0.021 +/- 0.075 pCi/g 

Inorganics Analyses 
ASTM D2216-92 2.8 % 

20060511-04 
K-1775 
6/15/06 3:20:00 PM 
Soil 

Radiochemical Analyses 
HASL 300 0.198+/-0.104 pCi/g 

Inorganics Analyses 

ASTM D2216-92 2.3 %

0.215 6/19/06 SD

6/19/06 6/20/06 RS

0.272 6/19/06 SD

6/19/06 6/20/06 RS

0.133 6/19/06 SD

6/19/06 6/20/06 RS

0.203 6119/06 SD

6/19/06 6/20/06 RS

20060511-05 
K-1776 
6/15/06 3:25:00 PM 
Soil

Radlochemical Analyses
BI.D - Bdeow De~teion Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20060511 
6/27/06 

6/16/06 
2 of3

Outreach 
ý-ýLaboratory 

311 NoM Aspen 
Broken Arnrow. OK 7401 2 
(918) 251-2515 
FAX (918) 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Thorium 232 HASL 300 0.208 +/- 0.068 pCi/g 0.290 6/19/06 SD
Inorganics Analyses 

ASTM D2216-92 2.7 %Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorimn 232 

Percent Moisture

6/19/06 6/20/06 RS

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060511-06 
K-1777 
611/06 3:30:00 PM 
Soil 

Radlochemical Analyses 
HASL 300 0. 117 +/- 0.037 pCi/g 

Inorganles Analyses 
ASTM D2216-92 2.2 % 

20060511-07 
K-1778 
6/15/06 3:35:00 PM 
Soil 

Radiochemlcal Analyses 
HASL 300 0.088 +1- 0.060 pCi/g 

Inorganics Analyses 
ASTM D2216-92 3.0 % 

20060511-08 
K-1779 
6&IS/06 3:40:00 PM 
Soil 

Radlochemical Analyses 
HASL 300 0.218+/-0.121 pCi/g 

Inorganies Analyses 
ASTM D2216-92 2.9 % 

20060511-09 
K-1780 
6/15/06 3:45:00 PM 
Soil 

Radiochemkal Analyses 
HASL 300 0.209 +/- 0.147 pCi/g 

Inorganics Analyses 
ASTM D2216-92 5.2 %

6/19/06 6/20/06 RS

0.148 6/19/06 SD

0.099 6/19/06 SD

6/19/06 6/20/06 RS

0.298 6/20/06 SD

6/19106 6/20/06 RS

0.221 6/20/06 SD

6/19/06 6/20/06 RS

BDL -B86mv D~eteian Until



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 

Page Number:

Kaiser Aluminum 

Thorium Remediation 
20060511 

6/27106 
6116106 

3of3
Outreach 

Laboratory 
311 North Aspen 
Woken Arrow. OK 7401 
4918) Z51-2515 
FAX 1Q9S1 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060511-10 
K-1781 

6/15/06 3:50:00 PM 
Soil 

Radlochetieal Analyses 

HASL 300 0.331 +/- 0.160 pCilg 

Inorganics Analyses 

ASTM D2216-92 2.1 %

0.251 6/20/06 SD

6/19/06 6/20/06 RS

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%REC %REC RPD RPD %REC %REC RpD 

Ac-223 NC 6&19/06

Am-241 

Co-60 

Cs-137 

Pcrccrt Moisture

101.0 

101.0 

93.0

99.0 2.5 

96.0 5.3 

96.0 3.3

6/19/06 
6/19/06 

6/19/06 

6120/062.7

Lab Approval:

DDL =Below Detection Limit



- OUTREACH 
LABORATORY

C CHAIN OF CUSTODY C
Remfts To: cmnpanyWý4h ) Ss bi-:, Cým ~3A,, 

LiakL N4'A..
Bill To: 

Conmpanvy VKw T? 
Name Cý b-4 l\ý -

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251.2515 
cmw*- 161 Al o•i Af1

Cill,. 1 -241- 'M - citA-1jkkA- At-tA AdA zi7ljI V., Ade&7~ ~.  

Chy~StatejZp1~iiŽL~PhnnA77U ~ prng~fS~C~~4 Z~III
I w .•l/iL. . ,. ' " ' %. "."-- - -' - " -

c so # 
PROJECT# 0 - ' 1. Wf% P-"'0•A.  

PROJECT NAME P~r' PAS I~ NI~O Pid 
REOUESMD TURNAROUND TIME $- m IPH)AS" ( / 

ONAmoNL RGES MAY APPLY) ASS, 

E 
SAMPLERt- B-Z- RoomAR 

- ~ 1 ~(LLFlmTIM, WnfTEMD . ,*lI, 'a,•.,.U.P "E , *"/ 
_ W .M ' , ....

-, }7 •( !.1. ' /r • • X i , / ,-.  

., t , 

z~~, 14 1 -A _ 

DAýý ~l-.! RCEAWBY ,)TE& FOB LABOBATORY USE ONLY: 
1A4T E. 2i-, •.1) EC I B . , < . , 1 , 

REUNGUISIED BY -,__DATE -T1MERECEIVED BY: n-E• .SON Cmi"on upo, Rem" 
Wy um*Jfe Sm Was IB! 0ii cmwdy Imm rn~at 3~i wn a~mozd ty meI abomu carnpay ba aue*"& Msavvf Wor-m Inf*i~ atw onp" a, m i to Pay toe or* bhfm ipm~ recb 

alo dBiI!(o"S arflm 64 madl9tcd w4 "rieed SW ayM' afioS CWWdOV U~y OM0 days is sidbjea to& f .S-6 pmomM~ 110% pwf wnfij) IM6 WO chom In Wft eve ule6tkAftem omy 00od Seal. kbd Y N 
bacofiw 4900y HaW1 Wr ary mumsnhbh iW y M Iom" codi* O n $"I W4 Wl feted roms eyt o 1u esia fAr t efltsll balms c1 OulvachlbTchnouotau. bIm. to~ovach Liuboaiwo.y C.  
SAMPLE FITUM4VIPOSAL: ASl roft-halmdous SWaPNip shuo be amposed df 30 am ohm sime of OWa recoil AN U W c "M~ .11 be ~ rtuae OWf ~exprf esppae. lft



SAMPLE LOGIN

Date Received: 61)6/06 10.15:31

Sample 
Number

Client 
Sample ID

Lab Number: 20060511 

Date Container Container 
Matrix Sampled Type Size

Due: 6/23/06 

Custody Seal 
Seal IntactPreservation

20060511-01 A K-1772 
Gamma Spec - Thorium 232 

Pcrcent Moisturc (LOD) 

20060511-02 A K-1773 
Gamma Spec- Thorium 232 

Percent Moisture (LOD) 

20060511-03 A K-1774 
Gamma Spec - Thorium 232 

Pcrccnt Moisture (LOD) 

20060511-04 A K-1775 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060511-05 A K-1776 

Gamma Spec- Thorium 232 

Percent Moisture (LOD) 

20060511-06 A K-1777 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060511-07 A K- 1778 

Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060511-08 A K-1779 
Gamma Spcc- Thorium 232 

Percent Moisture (LOD) 

20060511-09 A K-1780 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060511-1, K-1781

Soil

Soil

Soil

Soil

06/15/06 Plastic 

06/15/06 Plastic 

06/15/06 Plastic 

06/15/06 Plastic 

06/15106 Plastic 

06/15/06 Plastic 

06/15/06 Plastic 

06/15/06 Plastic

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz

None Yes

None

None Yes

Yes

None Yes

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes

Soil None Yes

Soil None Yes

Soil None Yes

Soil None Yes

Soil 06/15/06 Plastic 16 oz 

16 oz

None Yes Yes

Soil 06/15/06 K Ic None Yes Yes
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-003 
Survey Unit Kaiser-FSSPOA-003 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-003, a previously remediated and backfilled open land area used subsequently for 
material processing and storage. A plastic liner and several feet of clean imported borrow 
material (limestone screenings) were placed over the remediated and backfilled area prior to 
using it for material processing and storage. The limestone screening material and underlying 
plastic liner were removed under the guidance of a Health Physics Technician prior to 
conducting post-operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-003 is considered a Class 1 survey unit with an approximate 
surface area of 1,604 m2. It overlies Excavation Bottom Survey Units Kaiser-FSS-010 and 
Kaiser-FSS-01 1. It is bounded to the south by Post Operational Survey Unit Kaiser-FSSPOA
004, to the east by Excavation Backfill Survey Unit Kaiser-FSSB-015, to the north by Post 
Operational Survey Unit Kaiser-FSSPOA-002, and to the west by Post Operational Survey Unit 
Kaiser-FSSPOA-008 (Figure 3).
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-003. The final status survey consisted of a gross gamma scan of the 
exposed surface soil of the survey unit and systematic soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 1 survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the soil, the detector was held close to the ground surface (1 to 2 inches) 
and moved in a serpentine pattern. Background measurements were obtained at 1-meter above 
the ground surface at 20 approximately equal-distant locations in the survey unit. The statistics 
for the 20 background measurements are provided below in Table 1. Background measurements 
ranged from 5,906 counts per minute (cpm) to 9,171 cpm.  

A total of 1,978 measurements of gross count rate were made at two second intervals across the 
survey unit's 1,604 m2 surface area. The results ranged from 4,196 cpm to 28,138 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 1,604 m 2 

Number of Scan 
Measurements (2-Second 1,978 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.41 mn/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 5,906 4,196 
Maximum 9,171 28,138 
Average 7,304 7,519 

Standard Deviation 875 1,854 
Median 6,945 7,190 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site). As part of the gross gamma survey, six biased soil samples were collected 
at locations exhibiting the highest scan rates (Figure A-2, Attachment A). The biased soil 
samples were screened on-site in a lead cave. The results of the sample screening are presented 
below in Table 2. The sample screening levels were below the DCGLw for the site.  
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Table 2 - Biased Soil Sample Screening Results 
Cave Counter Screening Std. Error MDC 

Soil Sample ID Results (pCi/g) (pCi/g) (pCi/g) 
DCGLw 3.0 
Site Background 1.1 0.3 
K-1810 0.441 1.19 1.52 
K-1811 1.11 1.20 1.50 
K-1812 2.72 0.931 1.50 
K-1815 2.02 0.961 1.50 
K-1816 -0.117 0.911 1.50 
K-1817 2.71 1.05 1.50 

2.2 Systematic Soil Sampling - Surface Soil 

The final status survey also consisted of systematic soil sampling based on a random start point 
and an equal-distant triangular grid. The Minimum Number of Samples Required (N) based on 
the scan MDC was determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 
(Attachment B). Once N was determined, the Survey Unit Area (A) of 1,604 m2 along with the 
N of 9 was used to calculate the Triangular Grid Node Length (L) of 14.3 meters and the Height 
of the Equilateral Triangle (h) of 12.4 meters. A random start point was generated using the 
random number feature of Excel and documented on Soil Survey Unit Worksheet No. 2 
(Attachment B).  

A layout of the soil sampling locations is provided on Figure A-3 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 9 soil 
samples (identified as K-1782 through K-1790) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 3. Analytical data reports are contained in Attachment C.  
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Table 3 - Systematic Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) 

K-1782 0.054 0.092 0.119 0 3.0 
K-1783 0.215 0.138 0.260 0 3.0 
K-1784 0.125 0.062 0.132 0 3.0 
K-1785 0.148 0.087 0.261 0 3.0 
K-1786 0.126 0.080 0.149 0 3.0 
K-1787 0.564 0.178 0.494 0 3.0 
K-1788 0.252 0.088 0.315 0 3.0 
K-1789 0.095 0.059 0.151 0 3.0 
K-1790 0.108 0.096 0.264 0 3.0 
Average 0.187 

Standard Dev. 0.154 
Minimum 0.054 
Maximum 0.564 
Median 0.126 

All 9 systematic soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 
activity concentration was 0.564 pCi/g, which fell below the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 0.187 pCi/g. The 
standard deviation of the 9 equal-distant samples was 0.154, which fell below the estimated 
standard deviation of 0.42 (based on the adjacent land final status survey results) used to 
calculate the minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the systematic soil samples were evaluated using the procedure 
contained in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum 
Test). The evaluation showed that the survey unit soil sample results meet the DP statistical 
criterion based on the first statistical test as described below.  

If the difference (-0.31 pCi/g) between the maximum survey unit soil sample activity 
concentration (0.564 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.87 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 4 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  
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Table 4 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 249 1.27 S1 K-1782 0.054 
R2 74 0.87 S2 K-1783 0.215 
R3 213 0.94 S3 K-1784 0.125 
R4 240 1.08 S4 K-1785 0.148 
R5 348 0.87 S5 K-1786 0.126 
R6 101 0.91 S6 K-1787 0.564 
R7 53 1.29 S7 K-1788 0.252 
R8 90 1.37 S8 K-1789 0.095 
R9 221 1.19 S9 K-1790 0.108 

Average 1.09 Average 0.187 
Standard Standard 
Dev. 0.20 Dev. 0.154 
Minimum 0.87 Minimum 0.054 
Maximum 1.37 Maximum 0.564 
Median 1.08 Median 0.126
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-003 is a previously remediated and backfilled open land area used 
subsequently for material processing and storage. A plastic liner and several feet of clean 
imported borrow material (limestone screenings) were placed over the remediated area prior to 
using it for material processing and-storage. The limestone screening material and plastic liner 
were removed under the guidance of a Health Physics Technician prior to conducting post
operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-003 is considered a Class 1 survey unit with an approximate 
surface area of 1,604 m2. It overlies Excavation Bottom Survey Units Kaiser-FSS-010 and 
Kaiser-FSS-01 1. It is bounded to the south by Post Operational Survey Unit Kaiser-FSSPOA
004, to the east by Excavation Backfill Survey Unit Kaiser-FSSB-015, to the north by Post 
Operational Survey Unit Kaiser-FSSPOA-002, and to the west by Post Operational Survey Unit 
Kaiser-FSSPOA-008 (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-003 consisted of a gross gamma scan of the exposed surface soil of the survey 
unit and systematic soil sampling. The results of the final status survey activities were as 
follows: 

" The 100 percent coverage gamma scan (final as-left condition) did not indicate the 
presence of small areas of elevated activity (above the DCGLw for the site).  

" All 9 systematic soil sample results (gross and net) were below the open land area 
surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

" The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-003 meets 
the DP acceptance criteria.  
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-003 

2. Description: Retention Pond Area, Overliing Excavation Bottom Survey Units Kaiser-FSS-010 and 

Kaiser-FSS-0 11 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.Q 

4. Dimensions (m): Post Operational Area - approximately 47 meters x 34 meters; Area, A (m2): 1.604 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) and L (Triangular 

Grid Node Length) for a standard 2,000 m2 Class I survey unit are: 

* Gross Gamma Scan MDC (pCi/g): 3.1 

* Minimum Number of Samples (N): 9 Triangular Grid Node Length (L): 16.0 in 

7. If the area of the Survey Unit is less than 2,000 m2, recalculate the corresponding Triangular Grid Node 

Length (LI) for the Survey Unit Area (A), using the following formula: L, = (A/(0.866 x 9))1"2: 14.3 m 

8. If N is greater than 9 and the A is other than 2,000 m2, recalculate the corresponding Triangular Grid Node 

Length (LI) using the following formula L, = (A/(0.866 x N))1/: N/A 

9. If A is greater than 2,000 m 2 and N is equal to 9, recalculate the minimum number of samples (NI) 

corresponding to a Triangular Grid Node Length (L) of 16 m using the following formula N, = A / (0.866 x 

162), NI: N/A 

10. Calculate the height (h) of the equilateral triangle with side length equal to L (or L,) using the following 

formula: h = ((L2 - (L/2) 2)'/: 12.4 m.
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Soil Survey Unit Worksheet No. 2 
Random Number Generator for Start Point 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

SURVEY UNIT: KAISER-FSSPOA-003

RANDOM START POINT

I x axs(Meters) Is (Meters)

lower bound 

upper bound

x axis yxs 

0 
47 30

North 
x axis(0,0)

O:%P4000%PA4372WSS RPortsXVo~urn V1%Survey Unit Kalser-POA-003VAltachrrent B - Soil Survey Urit WorksheetasaoiI Survey Unft Wourksheet No. 2.ads



ATTACHMENT C 

Laboratory Analytical Results
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vYT...-Outreach 

Laboratory 
311 North sp, 
broken A=row, OK 74012 
(918) 251-.515 
fAX (918) 2S1-000

June 29, 2006 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41 st Street 
Tulsa, OK 74145

Im k C-1

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060537 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
June 21, 2006 for the above captioned project. Nine soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day turn. Results were faxed on 6/28/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.

ODEQ ID #9517 
DEQ LIC. #27522-01

CERT. ID #OKOOI



( Client 4,& IClient Project: 

OLab Number 

Date Reported: 

Outreach Date Received: 

Laboratory Page Number 

311 North AsPen 
Broken Anow. OK 74012 
(918) ZS-2515 
FAX (918) Z5I•000 A nal h4til Dan,•,.

Kaiser Aluminum 
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Result UnitsMetbod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID.  
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Matrix: 

Thorium 232 

Percent Moisture 
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Client ID; 
Date Sampled: 
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Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client iD: 
Date Sampled: 
Matrix:

20060537-01 
K-1782 
6/20/06 1:10:00 PM 

Soil 
Radiochemlcal Analyses 

HASL 300 0.054 +/- 0.092 pCi/g 
Inorganics Analyses 

ASTM D2216-92 7.7 % 

20060537-02 
K-1783 
6/20/06 1:13:00 PM 

Soil 
Radlochemical Analyses 

HASL300 0.215 +1-0.138 pCi/g 
Inorganies Analyses 

ASTM D2216-92 2.7 % 

20060537-03 
K-1784 
6/20/06 1:20:00 PM 

Soil 
Radiochemical Analyses 

HASL 300 0.125 +/- 0.062 pCilg 
Inorganles Analyses 

ASTM D2216-92 1.8 %

0.119 6/22/06 SD

6/22/06 6/23/06 RS

0.260 6/23/06 SD

6/22/06 6/23/06 RS

0.132 6/23/06 SD

6/22=06 6/23/06 RS

20060537-04 
K-1785 
6/20/06 1:25:00 PM 
Soil

Radiochemical Analyses 
0.148+/-0.087 pCi/gHASL 300 0.261 6/23/06 SD

lnorganics Analyses 
ASTM D2216-92 3.0 % 6/22/06 6/23/06 RS

20060537-05 
K-1786 
6/20/06 1:30:00 PM 
Soil

Radiochemical Analyses
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Date

Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
aient ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

HASL 300 0.126 41- 0.080 pCi/g 
Inorganies Analyses 

ASTM D2216-92 5.0 % 

20060537-06 
K-1787 
6/20106 1:35:00 PM 
Son 

Radlochemkal Analyses 
HASL 300 0.564 +/- 0.178 pCi/g 

Inorganics Anal)ses

0.149 6/23/06 SD

6122/06 6/23/06 RS

0.494 6/28/06 SD

ASTM D2216-92 1.9 % 6/22/06 6/23/06 RS
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20060537-07 
K-1788 
6120/06 1:40:00 PM 
Soil 

Radiochemical Analyses 
HASL 300 0.252 +/- 0.088 pCig 

Inorganics Analyses 
ASTM D2216-92 1.7 % 

20060537-08 
K-1789 
6/20/06 1:45:00 PM 
Soil 

Radiochemical Analyses 
HASL 300 0.095 +1- 0.059 pCi/g 

Inorganks Analyses 
ASTM D2216-92 1.9 % 

20060537-09 
K-1790 
6/20/06 1:50:00 PM 
Soil 

Radiochemical Analyses 
HASL 300 0.108 +/- 0,096 pCi/g 

Inorganles Analyses 
ASTM D2216-92 2.2 %

0.315

6/22/06 6123/06 RS

6/28/06 SD

0.151 6/26M06 SD

6/22/06 6/23/06 RS

0.264 6/26/06 SD
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QC Report 

Parameter Blank LCS LCSD DUP NIS MSD Date 
%REC %REC RPD RPD %REC %REC RPD 

AC-222 NC 6/28106

AO-223 
Am-241 

Am-241 

Co-60 

CO-60 

CS-137 
CS-137 
Percent Moistuns

NC

95.0 84.0 13.0 
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97.0 29.0 1.3 
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SAMPLE LOGIN 

Lab Number: 20060537Date Received: 6/21/06 8:06:19 A

Sample 
Number

Client 
Sample ID

Date Container Container 
Matrix Sampled Type Size

Due: 6/27/06 

Custody Seal 
Seal IntactPreservation

20060537-01 A K-1782 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060537-02 A K-1783 
Gamma Spec -Thorium 232 
Percent Moisture (LOD) 

2006OS37-03 A K-1784 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060537-04 A K-1785 
Gamma Spec- Thorium 232 

Percent Moisture (LOD) 

20060537-05 A K-1786 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060537-06 A K-1787 
Gamma Spec - Thoriun 232 

Percent Moistu (LOD) 

20060537-07 A K-1788 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060537-08 A K-1789 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060537-09 A K-1790 
Gamma Spec- Thorium 232 

Percent Moisture (LOD) 

Q

Soil

Soil

Soil

Soil

Soil

06/20/06 Plastic 

0600/06 Plastic 

06/20/06 Plastic 

06/20/06 Plastic 

06m0/06 Plastic 

06/20/06 Plastic 

06/20/06 Plastic 

06120/06 Plastic 

06/20/06 Plastic

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16oz

None

None

None Yes

Yes

None Yes

Yes

None Yes

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes

Soil None Yes

Soil None Yes

Soil None Yes

Soil None Yes
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-004 
Survey Unit Kaiser-FSSPOA-004 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-004, a previously remediated and backfilled open land area used subsequently for 
material processing and storage. A plastic liner and several feet of clean imported borrow 
material (limestone screenings) were placed over the remediated and backfilled area prior to 
using it for material processing and storage. The limestone screening material and underlying 
plastic liner were removed under the guidance of a Health Physics Technician prior to 
conducting post-operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-004 is considered a Class 1 survey unit with an approximate 
surface area of 1,841 M2 . It overlies Excavation Bottom Survey Units Kaiser-FSS-001 through 
Kaiser-FSS-005, Kaiser-FSS-008, and Kaiser-FSS-009. It is bounded to the south by the Union 
Pacific Railroad right-of-way, to the east by Post Operational Survey Unit Kaiser-FSSPOA-005, 
to the north by Post Operational Survey Unit Kaiser-FSSPOA-003, and to the west by Post 
Operational Survey Unit Kaiser-FSSPOA-008 (Figure 3).  
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-004. The final status survey consisted of a gross gamma scan of the 
exposed surface soil of the survey unit and systematic soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 1 survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the soil, the detector was held close to the ground surface (1 to 2 inches) 
and moved in a serpentine pattern. Background measurements were obtained at 1-meter above 
the ground surface at 19 approximately equal-distant locations in the survey unit. The statistics 
for the 19 background measurements are provided below in Table 1. Background measurements 
ranged from 6,336 counts per minute (cpm) to 9,012 cpm.  

A total of 2,609 measurements of gross count rate were made at two second intervals across the 
survey unit's 1,841 m2 surface area. The results ranged from 5,453 cpm to 16,730 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 1,841 in2 

Number of Scan 
Measurements (2-Second 2,609 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.35 mn/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 6,336 5,453 
Maximum 9,012 16,730 
Average 7,127 7,744 

Standard Deviation 868 1,293 
Median 6,940 7,375 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-I contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site). As part of the gross gamma survey, two biased soil samples were collected 
at locations exhibiting the highest scan rates (Figure A-2, Attachment A). The biased soil 
samples were screened on-site in a lead cave. The results of the sample screening are presented 
below in Table 2. The sample screening levels were below the DCGLw for the site.  
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Table 2 - Biased Soil Sample Screening Results 
Cave Counter Screening Std. Error MDC 

Soil Sample ID Results (pCi/g) (pCi/g) (pCi/g) 
DCGLw 3.0 
Site Background 1.1 0.3 
K-1813 0.399 0.988 1.50 
K-1814 0.620 1.01 1.50 

2.2 Systematic Soil Sampling - Surface Soil 

The final status survey also consisted of systematic soil sampling based on a random start point 
and an equal-distant triangular grid. The Minimum Number of Samples Required (N) based on 
the scan MDC was determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 
(Attachment B). Once N was determined, the Survey Unit Area (A) of 1,841 m2 along with the 
N of 9 was used to calculate the Triangular Grid Node Length (L) of 15.4 meters and the Height 
of the Equilateral Triangle (h) of 13.3 meters. A random start point was generated using the 
random number feature of Excel and documented on Soil Survey Unit Worksheet No. 2 
(Attachment B).  

A layout of the soil sampling locations is provided on Figure A-3 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 9 soil 
samples (identified as K-1791 through K-1799) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 3. Analytical data reports are contained in Attachment C.  

Table 3 - Systematic Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) 

K-1791 0.095 0.072 0.169 0 3.0 
K-1792 0.091 0.046 0.137 0 3.0 
K-1793 0.064 0.1 0.241 0 3.0 
K-1794 0.189 0.018 0.198 0 3.0 
K-1795 0.199 0.045 0.211 0 3.0 
K-1796 0.107 0.153 0.251 0 3.0 
K-1797 0.465 0.105 0.205 0 3.0 
K-1798 0.504 0.233 0.379 0 3.0 
K-1799 0.122 0.07 0.126 0 3.0 
Average 0.204 

Standard Dev. 0.165 
Minimum 0.064 
Maximum 0.504 
Median 0.122
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All 9 systematic soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 
activity concentration was 0.504 pCi/g, which fell below the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 0.204 pCi/g. The 
standard deviation of the 9 equal-distant samples was 0.165, which fell below the estimated 
standard deviation of 0.42 (based on the adjacent land final status survey results) used to 
calculate the minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the systematic soil samples were evaluated using the procedure 
contained in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum 
Test). The evaluation showed that the survey unit soil sample results meet the DP statistical 
criterion based on the first statistical test as described below.  

If the difference (0.044 pCi/g) between the maximum survey unit soil sample activity 
concentration (0.504 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.46 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 4 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  

Table 4 - Reference Group a Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 367 1.02 S1 K-1791 0.095 
R2 289 1.19 S2 K-1792 0.091 
R3 230 1.31 S3 K-1793 0.064 
R4 255 1.42 S4 K-1794 0.189 
R5 31 1.33 S5 K-1795 0.199 
R6 124 1.07 S6 K-1796 0.107 
R7 163 1.09 S7 K-1797 0.465 
R8 230 1.31 S8 K-1798 0.504 
R9 339 0.46 S9 K-1799 0.122 

Average L.3 Average 0.204 
Standard Standard 
Dev. 0.29 Dev. 0.165 
Minimum 0.46 Minimum 0.064 
Maximum L42 Maximum 0.504 
Median L119 Median 0.122

Q:P400PA4O72WFSS Repcl\Volume vrNaise-POA-W04\POA 004 Textdom 4 Revision 0 
9/12/06



3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-004 is a previously remediated and backfilled open land area used 
subsequently for material processing and storage. A plastic liner and several feet of clean 
imported borrow material (limestone screenings) were placed over the remediated area prior to 
using it for material processing and storage. The limestone screening material and plastic liner 
were removed under the guidance of a Health Physics Technician prior to conducting post
operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-004 is considered a Class 1 survey unit with an approximate 
surface area of 1,841 m2. It overlies Excavation Bottom Survey Units Kaiser-FSS-001 through 
Kaiser-FSS-005, Kaiser-FSS-008, and Kaiser-FSS-009. It is bounded to the south by the Union 
Pacific Railroad right-of-way, to the east by Post Operational Survey Unit Kaiser-FSSPOA-005, 
to the north by Post Operational Survey Unit Kaiser-FSSPOA-003, and to the west by Post 
Operational Survey Unit Kaiser-FSSPOA-008 (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-004 consisted of a gross gamma scan of the exposed surface soil of the survey 
unit and systematic soil sampling. The results of the final status survey activities were as 
follows: 

" The 100 percent coverage gamma scan (final as-left condition) did not indicate the 
presence of small areas of elevated activity (above the DCGLw for the site).  

* All 9 systematic soil sample results (gross and net) were below the open land area 
surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

* The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-005 meets 
the DP acceptance criteria.  
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

I. Soil Survey Unit: KAISER-FSSPOA-004 

2. Description: Retention Pond Area, Overlivng Excavation Bottom Survey Unit Kaiser-FSS-009 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Qperational Area - approximately 48 meters x 38 meters; Area, A (m2): 1.841 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15M000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) and L (Triangular 

Grid Node Length) for a standard 2,000 in2 Class 1 survey unit are: 

* Gross Gamma Scan MDC (pCi/g): 3.1 

" Minimum Number of Samples (N): 9 Triangular Grid Node Length (L): 16.0 m 

7. If the area of the Survey Unit is less than 2,000 n2, recalculate the corresponding Triangular Grid Node 

Length (LI) for the Survey Unit Area (A), using the following formula: L, = (A/(0.866 x 9 ))ý2 : 15.4 m 

8. If N is greater than 9 and the A is other than 2,000 in2, recalculate the corresponding Triangular Grid Node 

Length (LI) using the following formula Ll = (A/(0.866 x N))"2: N/A 

9. If A is greater than 2,000 m2 and N is equal to 9, recalculate the minimum number of samples (N1) 

corresponding to a Triangular Grid Node Length (L) of 16 m using the following formula N, = A / (0.866 x 

162), N1 : N/A 

10. Calculate the height (h) of the equilateral triangle with side length equal to L (or Li) using the following 

formula: h = ((V2 - (L/2)f)f2: 13.3 M.
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Soil Survey Unit Worksheet No. 2 
Random Number Generator for Start Point 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation
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ATTACHMENT C 

Laboratory Analytical Results
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W .l

June 29, 2006 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

y77ý ~ I

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060540 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
June 22, 2006 for the above captioned project Nine soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day turn. Results were faxed on 6/28/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

LaboDr 
to 

%-A A C C O , 

ODEQ ID #9517 
DEQ LIC. #27522-01 'A

CERT. ID #OKO01
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Outreach 
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Broken Arrow. OK 74012 
(918) 251-2515 
FAX (918) 251-0008 Analytical Report 
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Date
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Soil 
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Inorganics Analyses 

ASTM D)2216-92 2.7 % 
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6/21/06 2:35:00 PM 
Soil 

Radtochemical Analyses 
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0.169 6/28/06 SD
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Date

Analysis 
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Analyst
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Lab ID: 
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HASL 300 

ASTM D2216-92

0.199 +/- 0.045 pCi/g 
Inorganics Analyses 

2.6 %
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6/22/06 6/23/06 RS
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Soil 

Radiechemical Analyses 
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Radiochemical Analyses 
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K-1799 
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Soil 

Radiochemical Analyses 
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Inorganies Analyses 
ASTM D2216-92 4.1 %

0.251 6128/06 SD
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Lab Number: 20060540
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Number
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Date Container Container 
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Custody Seal 
Seal IntactPreservation

20060540-01 A K-1791 
Gamma Spoc -Thorium 232 

Percent Moisture (LOD) 
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Soil

Soil

Soil
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06/21/06 Plastic 
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06/21/06 Plastic 

06/21/06 Plastic

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16oz 

16 oz

None

None Yes
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None Yes

None

None Yes
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Yes 

Yes 
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Soil None Yes

Soil None Yes

Soil None Yes

Soil None Yes
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-005 
Survey Unit Kaiser-FSSPOA-005 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12,2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-005, a previously remediated and backfilled open land area used subsequently for 
material processing and storage. A plastic liner and several feet of clean imported borrow 
material (limestone screenings) were placed over the remediated and backfilled area prior to 
using it for material processing and storage. The limestone screening material and underlying 
plastic liner were removed under the guidance of a Health Physics Technician prior to 
conducting post-operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-005 is considered a Class 1 survey unit with an approximate 
surface area of 1,660 m 2 . It overlies Excavation Bottom Survey Units Kaiser-FSS-007 and 
Kaiser-FSS-012. It is bounded to the south by the Union Pacific Railroad right-of-way, to the 
east by Post Operational Survey Unit Kaiser-FSSPOA-006, to the north by Backfill Units Kaiser
FSSB-014 and Kaiser-FSSB-015, and to the west by Post Operational Survey Unit Kaiser
FSSPOA-004 (Figure 3).  
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-005. The final status survey consisted of a gross gamma scan of the 
exposed surface soil of the survey unit and systematic soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class I survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the soil, the detector was held close to the ground surface (1 to 2 inches) 
and moved in a serpentine pattern. Background measurements were obtained at 1-meter above 
the ground surface at 16 approximately equal-distant locations in the survey unit. The statistics 
for the 16 background measurements are provided below in Table 1. Background measurements 
ranged from 6,944 counts per minute (cpm) to 11,515 cpm.  

A total of 2,159 measurements of gross count rate were made at two second intervals across the 
survey unit's 1,660 m 2 surface area. The results ranged from 5,268 cpm to 19,679 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 1,660 m_ 
Number of Scan 
Measurements (2-Second 2,159 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.38 m/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 6,944 5,268 
Maximum 11,515 19,679 
Average 9,894 9,990 

Standard Deviation 1,378 2,387 
Median 10,270 10,376 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site). As part of the gross gamma survey, four biased soil samples were 
collected at locations exhibiting the highest scan rates (Figure A-2, Attachment A). The biased 
soil samples were screened on-site in a lead cave. The results of the sample screenings are 
presented below in Table 2. The sample screening levels were below the DCGLw for the site.  
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Table 2 - Biased Soil Sample Screening Results 
Cave Counter Screening Std. Error MDC 

Soil Sample ID Results (pCi/g) (pCi/g) (pCi/g) 
DCGLW 3.0 
Site Background 1.1 0.3 
K-1887 1.48 1.02 1.51 
K-1888 0.758 1.14 1.51 
K-1889 0.801 1.09 1.51 
K-1890 2.86 1.08 1.51 

2.2 Systematic Soil Sampling - Surface Soil 

The final status survey also consisted of systematic soil sampling based on a random start point 
and an equal-distant triangular grid. The Minimum Number of Samples Required (N) based on 
the scan MDC was determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 
(Attachment B). Once N was determined, the Survey Unit Area (A) of 1,660 m2 along with the 
N of 9 was used to calculate the Triangular Grid Node Length (L) of 14.6 meters and the Height 
of the Equilateral Triangle (h) of 12.6 meters. A random start point was generated using the 
random number feature of Excel and documented on Soil Survey Unit Worksheet No. 2 
(Attachment B).  

A layout of the soil sampling locations is provided on Figure A-3 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 10 soil 
samples (identified as K-1818 through K-1827) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 3. Analytical data reports are contained in Attachment C.  
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Table 3 - Systematic Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) 

K-1818 0.656 0.154 0.405 0 3.0 
K-1819 1.02 0.232 0.649 0 3.0 
K-1820 0.751 0.132 0.302 0 3.0 
K- 1821 0.794 0.069 0.221 0 3.0 
K-1822 0.794 0.239 0.485 0 3.0 
K-1823 0.717 0.134 0.240 0 3.0 
K-1824 0.956 0.154 0.335 0 3.0 
K-1825 0.535 0.129 0.405 0 3.0 
K-1826 0.708 0.099 0.245 0 3.0 
K-1827 0.829 0.203 0.423 0 3.0 
Average 0.776 

Standard Dev. 0.140 
Minimum 0.535 
Maximum 102 

Median 0.773 

All 10 systematic soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 
activity concentration was 1.02 pCi/g, which fell below the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 0.776 pCi/g. The 
standard deviation of the 10 equal-distant samples was 0.140, which fell below the estimated 
standard deviation of 0.42 (based on the adjacent land final status survey results) used to 
calculate the minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing

/
The analytical results for the systematic soil samples were evaluated using the procedure 
contained in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum 
Test). The evaluation showed that the survey unit soil sample results meet the DP statistical 
criterion based on the first statistical test as described below.  

If the difference (0.18 pCi/g) between the maximum survey unit soil sample activity 
concentration (1.02 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.84 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 4 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  
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Table 4 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 212 1.29 Sl K-1818 0.656 
R2 368 1.26 S2 K-1819 1.02 
R3 202 1.51 S3 K-1820 0.751 
R4 219 1.01 S4 K-1821 0.794 
R5 59 0.96 S5 K-1822 0.794 
R6 360 1.08 S6 K-1823 0.717 
R7 140 1.42 S7 K-1824 0.956 
R8 264 1.41 S8 K-1825 0.535 
R9 273 0.84 S9 K-1826 0.708 

RIO 297 0.85 SlO K-1827 0.829 
Average 1.6 Average 0.776 
Standard Standard 
Dev. 0.25 Dev. 0.140 
Minimum 0.84 Minimum 0.535 
Maximum 1.51 Maximum 1.02 
Median 117 Median 0.773
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-005 is a previously remediated and backfilled open land area used 
subsequently for material processing and storage. A plastic liner and several feet of clean 
imported borrow material (limestone screenings) were placed over the remediated area prior to 
using it for material processing and storage. The limestone screening material and plastic liner 
were removed under the guidance of an Health Physics Technician prior to conducting post
operational final status survey activities.  

Survey Unit Kaiser-FSSPOA-005 is considered a Class 1 survey unit with an approximate 
surface area of 1,660 in2 . It overlies Excavation Bottom Survey Units Kaiser-FSS-007 and 
Kaiser-FSS-012. It is bounded to the south by the Union Pacific Railroad right-of-way, to the 
east by Post Operational Survey Unit Kaiser-FSSPOA-006, to the north by Backfill Units Kaiser
FSSB-014 and Kaiser-FSSB-015, and to the west by Post Operational Survey Unit Kaiser
FSSPOA-004 (Figure 3).  

The acceptance criterion for open land areas (surface soil at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-005 consisted of a gross gamma scan of the exposed surface soil of the survey 
unit and systematic soil sampling. The results of the final status survey activities were as 
follows: 

" The 100 percent coverage gamma scan (final as-left condition) did not indicate the 
presence of small areas of elevated activity (above the DCGLw for the site).  

* All 10 systematic soil sample results (gross and net) were below the open land area 
surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

" The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-005 meets 
the DP acceptance criteria.  
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

i. Soil Survey Unit: KAISER-FSSPOA-005 

2. Description: Retention Pond Area, Overiying Excavation Bottom Survey Unit Kaiser-FSS-012 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area- approximately 65 meters x 26 meters; Area, A (m2): 1.660 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) and L (Triangular 

Grid Node Length) for a standard 2,000 m2 Class I survey unit are: 

" Gross Gamma Scan MDC (pCi/g): 3.1 

" Minimum Number of Samples (N): 9 Triangular Grid Node Length (L): 16.0 m 

7. If the area of the Survey Unit is less than 2,000 i 2, recalculate the corresponding Triangular Grid Node 

Length (LI) for the Survey Unit Area (A), using the following formula: L, = (A/(0.866 x 9))12: 14.6 m 

8. If N is greater than 9 and the A is other than 2,000 m2, recalculate the corresponding Triangular Grid Node 

Length (LI) using the following formula L, = (A/(0.866 x N))1/2: N/A 

9. If A is greater than 2,000 m2 and N is equal to 9, recalculate the minimum number of samples (NI) 

corresponding to a Triangular Grid Node Length (L) of 16 m using the following formula N, = A / (0.866 x 

162), NI: N/A 

10. Calculate the height (h) of the equilateral triangle with side length equal to L (or LI) using the following 

formula: h = ((L2 - (LJ2) 2)1"2: 12.6 m.
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Soil Survey Unit Worksheet No. 2 
Random Number Generator for Start Point 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

SURVEY UNIT: KAISER-FSSPOA-005

RANDOM START POINT 
x axis ( Meters) y axis ( Meters) 

10 1 10 1 lower bound 

upper bound

North 
x axis(0,0)
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Laboratory Analytical Results
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Outreach 
Laboratory 
321 Nort Aspen 

,Toke1i Arrow. OK 74012 
(918) 251-2525 
FAX (918) Z5I-0,,

oV5
I ZlI I

July 5, 2006

David Wcyant 
Kaiser Aluminum & Chemical 
7311 E. 41 st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060555 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
June 28, 2006 for the above captioned project. Ten soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 6 work day turn. Results were faxed on 7/7106.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

Laboratr tV5or

ODEQ ID #9517 
DEQ LIC. #27522-01

CERT. ID #OKO01



Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-Z515 
FAX (918) 2510008

Client: 
Client Project: 
Lab Number 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 

Thorium Remediation 
20060555 

7/7/06 
6/28/06 

1003

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix:

20060555-01 
K-1818 
6/27106 11:05:00 AM 

Soil 
Radiochemical Analyses 

HASL 300 0.656 +1- 0.154 pCi/g 
Inorganics Analyses 

ASTM D2216-98 7.2 % 

20060555-02 
K-1819 
6/27/06 11:10:00 AM 
Soil 

Radlochemlcal Analyses 
HASL 300 1.02 +/- 0.232 pCi/g 

Inorganles Analyses 

ASTM D2216-98 7.9 % 

20060555-03 
K-1820 
6/27106 I1:15:00 AM 
Soil 

Radlochemical Analyses 
HASL 300 0.751 +/- 0.132 pCl/g 

Inorganles Analyses 
ASTM D2216-98 6.3 % 

20060555-04 

K-1821 
6U27106 11:20:00 AM 

Soil 
Radiochemical Analyses 

HASL 300 0.794 +/. 0.069 pCi/g 
Ilorganies Analyses 

ASTM D22I6-93 19.9 %

0.405 6/30/06 SD

6/29/06 6/30/06 RS

0.649 6/30f0 SD

6/29/06 6/30/06 RS

0.302 6/30!06 SD

U29/06 60/6 RS

0.221 6/30/06 SD

6/29/06 6/30/06 RS

20060555"05 
K-1822 
6/27/06 11:25:00 AM 

Soil
Radlochemical Analyses

13DL - nl~cow Detection limit



KOutreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 
FAX (918) Z51 .OM

Client: 
Client Project: 

Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediadon 

20060555 
7/7/06 

6/'2806 
2 of 3

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorim 232 

Percent Moisture

Lab ID: 
Client ID: 

ý,,Iate Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

HASL 300 0.794 +1- 0.239 pCi/g 
Inorganics Analyses 

ASTM D2216-99 10.0 % 

20060555-06 
K-1823 
6/27/06 11:30:00 AM 
Soil 

Rsdiochemnical Analyses 
HASL 300 0.717 +1- 0.134 pCi/g 

Inorganies Analyses 
ASTM D2216-98 8.6 % 

20060555-07 
K-1824 
6/27/06 11:35:00 AM 
Soil 

Radiochemkcal Analyses 
HASL 300 0.956 +/- 0.154 pCi/g 

Inorganics Analyses 
ASTM D2216-98 8.2 % 

20060555-08 
K-1825 
6/27/06 11:40.00 AM 
Soil 

Radlochemical Analyses 
HASL 300 0.535 +/- 0.129 pCilg 

Inorganics Analyses 
ASTM D2216-98 3.8 %

0.485

6/29/06 6/30/06 RS

0.240 6/30/06 SD

6129106 6/30/06 RS

6/30/06 SD

0.335 6/30/06 SD

6/29/06 6/30/06 RS

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

'ercent Moisture

0.405 6/30/06 SD

6/29/06 6/30/06 RS

20060555-09 
K-1826 
6/27/06 11:45:00 AM 
Soil

Radiochemlcal Analyses 
0.708 +1- 0-099 pCi/gHASL 300 

ASTM D2216-9

0.245 6/30/06 SD

?8
Inorganles Analyses 

9.0 % 6/29/06 6130106 RS
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Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number

Kaiser Aluminum 
Thorium Remediation 

20060555 
7M/106 

6/28/06 
3 of 3

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 

Client ID: 
Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture

20060555-10 
K-1827 
6G27106 11:50:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.829 +/- 0.203 pCi/g 

Inorgantes Analyses 
ASTM D2216-98 15.7 %

0.423 7/3/06 SD

6/29/06 6/30/06 RS

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%REC %REC RPD RPD %RZC %REC RPD 

\€-228 NC 7M3/06

Am-241 

CO-60 

Cs-137 

Pecicnt Moisture

92.0 87.0 5.6 

900 117.0 26.0 

92.0 201.0 8.8

7,3/06 

713106 

713/06 

6130/0631.5

Lab Approval: _
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SAMPLE LOGIN 

Lab Number: 20060S55Date Received: 6/28/069:49:,2A

Sample 
Number

Client 
Sample ID

Date Container Container 
Matrix Sampled Type Size

Due: 7/5/06 

Custody Seal 
Seal IntactPreservation

2K-6055-01 A K-118 
Ga.,una Spec - Thorium 232 

Percent Moisture (LOD) 

2006055S-02 A K-1819 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060555-03 A K-1820 

Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060555-04 A K-1821 

Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060555-OS A K- 1822 

Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060555-06 A K-1823 

Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060555-07 A K-1824 

Ganma Spec - Thorium 232 

PercenwMoisturc (LOD) 

20060555-08 A K-1825 
Gamma Spec- Thorium 232 

Percent Moisture (LOD) 

20060555-09 A K-1826 
Gamma Spec - Thorium 232 

Percent Moisture (LOD)

Soil

Soil

Soil

Soil

Soil

06/27/06 Plastic 

06/27/06 Plastic 

06/27/06 Plastic 

06/27/06 Plastic 

06/27/06 Plastic 

06/27/06 Plastic 

06/27/06 Plastic 

06/27/06 Plastic 

06/27106 Plastic 

06/27/06 , 1-stic

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz 

16 oz

None

None

None Yes

Yes

None Yes

Yes

None Yes

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes

Soil None Yes

Soil None Yes

Soil None Yes

Soil None Yes

200605-54,11 K-1827 Soil None Yes Yes

paý



Gamma Spec.- Thorium 232 
Pcrcent Moisture (LOD)

C C

CONTAINER INSPECTION 

# Coolsm 0 Custody Seals Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain 

Anomalies

El Temperature- C fee Radiation Survey- <300 cpm 

Radiation Survey Complete 9Of Custody Record 2 LabelsIn Tact R

Inspected By: DATE 

QA or Desitnee Review: 4 

Sample Custodian Review- L. DATE 

Project Notes:
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-006 
Survey Unit Kaiser-FSSPOA-006 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-006, a previously remediated and backfilled open land area subsequently used for the 
construction of a sump associated with the asphalt decontamination pad. The sump was 
decommissioned at the end of the Thorium Remediation Project.  

Survey Unit Kaiser-FSSPOA-006 is considered a Class 1 survey unit with an approximate 
surface area of I In m2. It overlies backfilled (clean import material) Excavation Bottom Survey 
Unit Kaiser-FSS-012. It is bounded to the south by Post Operational Survey Unit Kaiser
FSSPOA-009, to the east by Excavation Bottom Survey Unit Kaiser-FSS-030, and to the north 
and west by Post Operational Survey Unit Kaiser-FSSPOA-005 (Figure 3).

"400"MW"SS Rp"\W%.- VM-40A40ff0A 006 IM F-16., I Revision 0 
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-006. The final status survey consisted of a gross gamma scan of the 
exposed surface soil of the survey unit and systematic soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 1 survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the soil, the detector was held close to the ground surface (1 to 2 inches) 
and moved in a serpentine pattern. Background measurements were obtained at 1-meter above 
the ground surface at 4 approximately equal-distant locations in the survey unit. The statistics 
for the 4 background measurements are provided below in Table 1. Background measurements 
ranged from 7,300 counts per minute (cpm) to 11,265 cpm.  

A total of 432 measurements of gross count rate were made at two second intervals across the 
survey unit's 111 m2 surface area. The results ranged from 6,881 cpm to 15,866 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 111 mn2 

Number of Scan 
Measurements (2-Second 432 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.13 m/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 7,300 6,881 
Maximum 11,265 15,866 
Average 9,694 11,222 

Standard Deviation 1,873 1,920 
Median 10,105 11,743 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site).  

2.2 Systematic Soil Sampling - Surface Soil 

The final status survey also consisted of systematic soil sampling based on a random start point 
and an equal-distant triangular grid. The Minimum Number of Samples Required (N) based on 

Q.TAorMss -p\v• VI".-POAO•oA 006 Tw RWA 2 Revision 0 
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the scan MDC was determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 
(Attachment B). Once N was determined, the Survey Unit Area (A) of 111 m2 along with the N 
of 9 was used to calculate the Triangular Grid Node Length (L) of 3.8 meters and the Height of 
the Equilateral Triangle (h) of 3.3 meters. A random start point was generated using the random 
number feature of Excel and documented on Soil Survey Unit Worksheet No. 2 (Attachment B).  

A layout of the soil sampling locations is provided on Figure A-2 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 9 soil 
samples (identified as K-1937 through K-1945) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 2. Analytical data reports are contained in Attachment C.  

Table 2 - Systematic Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCg) (pCi/g) 

K-1937 1.31 0.193 0.283 0.21 3.0 
K-1938 0.401 0.171 0.398 0 3.0 
K-1939 0.891 0.185 0.337 0 3.0 
K-1940 0.726 0.229 0.401 0 3.0 
K-1941 0.696 0.129 0.272 0 3.0 
K-1942 0.546 0.164 0.323 0 3.0 
K-1943 0.807 0.226 0.411 0 3.0 
K-1944 1.71 0.195 0.340 0.61 3.0 
K-1945 0.455 0.116 0.324 0 3.0 
Average 0.838 

Standard Dev. 0.42 
Minimum 0.401 
Maximum L 71 

Median 0.726 

All 9 systematic soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 
activity concentration was 1.71 pCi/g, which fell slightly above the background Th-232 activity 
of 1.1 pCi/g for the site. The average gross Th-232 activity concentration was 0.838 pCi/g. The 
standard deviation of the 9 equal-distant samples was 0.42, which was equal to the estimated 
standard deviation of 0.42 (based on the adjacent land final status survey results) used to 
calculate the minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the systematic soil samples were evaluated using the procedure 
contained in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum 
Test). The evaluation showed that the survey unit soil sample results meet the DP statistical 
criterion based on the first statistical test as described below.  
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If the difference (1.01 pCi/g) between the maximum survey unit soil sample activity 

concentration (1.71 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.70 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 3 presents a summary of the data used to complete the statistical evaluation of 

the survey unit.  

Table 3 - Reference Group and Survey Unit Sample Results 

Reference Th-232 Survey Unit Th-232 
Group Sample ID (pCi/g) Group Sample ID (PCi/g) 

RI 347 0.90 Sl K-1937 1.31 
R2 166 1.32 S2 K-1938 0.401 
R3 185 0.90 S3 K-1939 0.891 

R4 5 0.90 S4 K-1940 0.726 
R5 27 1.24 S5 K-1941 0.696 

R6 366 0.99 S6 K-1942 0.546 
R7 269 0.97 S7 K-1943 0.807 
R8 139 0.70 S8 K-1944 1.71 
R9 24 0.85 S9 K-1945 0.455 

Average 0.97 Average 0.838 

Std. Dev. 0.19 Stda Dev. 0.42 
1 Minimum 0.70 Minimum 0.401 
Maximum 1.32 Maximum L 71 

Median 0.90 Median 0.726
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-006 is previously remediated and backfilled open land area 

subsequently used for the construction of a sump associated with the asphalt decontamination 

pad. The sump was decommissioned at the end of the Thorium Remediation Project. Survey 

Unit Kaiser-FSSPOA-006 is considered a Class 1 survey unit with an approximate surface area 
of 111 m 2. It overlies backfilled (clean import material) Excavation Bottom Survey Unit Kaiser

FSS-012. It is bounded to the south by Post Operational Survey Unit Kaiser-FSSPOA-009, to 

the east by Excavation Bottom Survey Unit Kaiser-FSS-030, and to the north and west by Post 

Operational Survey Unit Kaiser-FSSPOA-005 (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 

3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-006 consisted of a gross gamma scan of the exposed surface soil of the survey 

unit and systematic soil sampling. The results of the final status survey activities were as 

follows: 

" The 100 percent coverage gamma scan (final as-left condition) did not indicate the 

presence of small areas of elevated activity (above the DCGLw for the site).  

" All 9 systematic soil sample results (gross and net) were below the open land area 
surrogate value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

* The analytical results met the DP statistical criterion based on the first statistical 

evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-006 meets 

the DP acceptance criteria.  
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Gross Gamma Background and Scanning Survey Results 
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-006 

2. Description: Asphalt Decontamination Pad Sump Area 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area - approximately 9.5 meters x 12 meters; Area, A (m 2
): I 11 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) and L (Triangular 

Grid Node Length) for a standard 2,000 m2 Class 1 survey unit are: 

* Gross Gamma Scan MDC (pCi/g): 3.1 

* Minimum Number of Samples (N): 9 Triangular Grid Node Length (L): 16.0 m 

7. If the area of the Survey Unit is less than 2,000 m2 , recalculate the corresponding Triangular Grid Node 

Length (LI) for the Survey Unit Area (A), using the following formula: Ll = (A/(0.866 x 9))"2: 3.8 m 

8. If N is greater than 9 and the A is other than 2,000 m2, recalculate the corresponding Triangular Grid Node 

Length (LI) using the following formula L, = (A/(0.866 x N))"2 : N/A 

9. If A is greater than 2,000 m2 and N is equal to 9, recalculate the minimum number of samples (NI) 

corresponding to a Triangular Grid Node Length (L) of 16 m using the following formula N1 = A / (0.866 x 

162), NI: N/A 

10. Calculate the height (h) of the equilateral triangle with side length equal to L (or Li) using the following 

formula: h = ((L2 - (Lt2 )2)I2: 3.3 M.
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Soil Survey Unit Worksheet No. 2 
Random Number Generator for Start Point 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

SURVEY UNIT: KAISER-FSSPOA-006

RANDOM START POINT 

x axis ( Meters) y axis ( Meters) 2 
12 17 1 lower bound 

upper bound

x axis axis

North 
x axis(0,0)
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Laboratory Analytical Results
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Outreach 'A -IS
Laboratory 
311 Noeth AXew 
Broken Ar•. oK 74012 August I0, 2006 -. 6 
FAX (9181 Z51-0008 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41 st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060662 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 7, 2006 for the above captioned project. Nine soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day. Results were faxed on 8/10/06.  

All. Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

Laboratory Directo 

flw t AC.ýOqa 

ODEQ ID #9517 kf•o 
DEQ LIC. #27522-01 6% |.

CERT. ID #OKOOI



Client: 
Client Project: 
Lab Number 
Date Reported; 
Date Received: 
Page Number

Kaiser Aluminum 
Thorium Remediation 

20060661 

8/10106 

817106 
I of 3

Outreach 
Laboratory 
311 North Aspen 
Broken Arow. OK 74012 
(91S) Z512SIS15 
FAX (918: 251-000X

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID" 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix:

20060661-01 
K-1937 
8/4/06 10:45:00 AM 
Soil 

Radlochemical Analyses 
HASL300 1.31 +/-0.193 pCi/g 

Inorganics Analyses 
ASTM D2216-98 3.4 %

0.283 9/7/06 SD

Vf7106 8/8/06 RS

20060661-02 
K-1938 
8/4/06 10:50.00 AM 
Soil

Radiochemleal Analyses 
0.401 +/-0.171 pCi/gHASL 300 

ASTM D2216-'

0.398

)8
Inorganics Analyses 

3.9 %

3/7/06 SD 

8/1/06 RSV/7106

20060661-03 
K-1939 
8/4/06 10:55:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.891 +/- 0.185 pCi/g 

Inorganics Analyses 

ASTM D2216-98 17.3 % 

20060661-04 
K-1940 
814/06 11:00:00 AM 
Soil 

Radtochemical Analyses 
HASL 300 0.726 +/- 0.229 pCi/g 

Inorganics Analyses 

ASTM D2216-98 15.4 %

0.337 8V7/06 SD 

8(8/06 RSW/7/06

OA01 3/7/06 SD 

8/3/06 RS8/7/06

20060661-05 
K-1941 
8/4/06 11:05:00 AM.  
Son

Radtochemical Analyses
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Outreach 
Laboratory 
311 Noth Asoe" 
booken Afraw. OK 74012 
(918) ZSI-2515 
FAX (918) 253i-0X=

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060661 
•/10/06 
817/06 
2 of 3

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

HASL 300 0,696 +1- 0.129 pCi/g 
Inorganies Analyses 

ASTM D2216-98 12.6 % 

20060661-06 
K-1942 
3/4/06 11:10:00 AM 
Soil 

Radlochemical Analyses 
HASL 300 0.546 +/- 0.164 pCi/g 

Inorganics Analyses 
ASTM D2216-99 4.1 % 

20060661-07 
K-1943 
8/4/06 11:15:00 AM 
Soil.  

Radiochemical Analyses 
HASL 300 0.807 +1- 0.226 pCi/g 

Inorganics Analyses 
ASTM D2216-99 15.8 % 

20060661-08 
K-1944 
8/4/06 11:20:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 1.71 +1- 0.195 pCi/g 

laorganics Analyses 
ASTM D2216-98 1.0 % 

20060661-09 
K-1945 
3/4/06 11:25:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.455 +/-0.116 pCi/g 
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ASTM D2216-98 4.8 %

0.272

8/7/06 818/06 RS

0.323 8e7106 SD 

8/8/06 RS917A06

8/7/06 SD

0.411 8V8/06 SD 

8/8/06 RS&/7106

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Mztrix:

0.340 8/7/06 SD 

8/8/06 RS8I7106

Thorium 232 

S Percent Moisture
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Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060661 
8/10/06 
8/7/06 
3 o" 3

QC Report 

Parameter Blank LCS LCSD DUP N MS MSD Date 
"%REC %REC RPD RPD %REC %REC RPD 

Ac-222 3.56 W1706

Am,241 

CO-60 

Cs.137 

Percent moisture

91.0 $2.0 

94.0 95.0 

950 93.0

10.7 

1.3 

2.3

V/710 

W1706 

VV706 

3/M011.4

Lab Approval:

BDL = Below Detection Limit
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SAMPLE LOdIN

Date Received: 817/06 1:37:09 P

Sample 
Number

Client 
Sample ID

Lab Number: 20060661 

Date Container Container 
Matrix Sampled Type Size

Due: 8/14/06 

Custody Seal 
Seal IntactPreservation

20060661-01 A K-1937 
Gamma Spec o Thorium 232 

Percent Moisture (L.OD) , 
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Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060661-03 A K-1939 
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-007 
Survey Unit Kaiser-FSSPOA-007 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-007, the northern half of the non-impacted former freshwater pond area. It should be 
noted that during the start up of the Thorium Remediation Project, a geo-synthetic liner was 
placed over the ground surface of the south-central portion of this non-impacted site area and a 
Water Treatment System was constructed on the liner. The Water Treatment System was 
decommissioned at the end of the Thorium Remediation Project and the liner subsequently 
removed. The final status survey of the south central portion of the northern half of the former 
freshwater pond was separated from Survey Unit Kaiser-FSSPOA-007 and is addressed under 
Survey Unit Kaiser-FSSPOA-0 12.  

Survey Unit Kaiser-FSSPOA-007 is considered a Class 3 survey unit with an approximate 
surface area of 5,220 m2. It is bounded to the south by Post Operational Survey Unit Kaiser
FSSPOA-008, to the east by Post Operational Survey Units Kaiser-FSSPOA-001 and Kaiser
FSSPOA-002, and to the north and west by Fulton Creek (Figure 3).  

Q4•40•A4072WSS RepoftsVolume VMa -POA-007TPOA 007 Text FoiaI dcc 1 Revision 0 
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-007. The final status survey consisted of a judgmental gross gamma scan 
of the exposed surface soil of the survey unit and random soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 3 survey unit was surveyed through an approximate 95 
percent coverage gamma scan to confirm acceptable radiological conditions and identify any 
elevated areas. During the scanning of the soil, the detector was held close to the ground surface 
(1 to 2 inches) and moved in a serpentine pattern. Background measurements were obtained at 
1-meter above the ground surface at 31 approximately equal-distant locations in the survey unit.  
The statistics for the 31 background measurements are provided below in Table 1. Background 
measurements ranged from 8,282 counts per minute (cpm) to 14,369 cpm.  

A total of 4,885 measurements of gross count rate were made at two second intervals across the 
survey unit's 5,220 m2 surface area. The results ranged from 7,350 cpm to 12,996 cpm. A 
statistical summary of the gamma scan of the survey unit is also provided below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 5,220 n2 

Number of Scan 
Measurements (2-Second 4,885 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.51 m/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 8,282 7,350 
Maximum 14,369 12,996 
Average 9,805 10,179 

Standard Deviation 1,160 1,139 
Median 9,690 10,069 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The gross gamma scan did not 
indicate the presence of small areas of elevated activity (above the DCGLw for the site).  

2.2 Random Soil Sampling - Surface Soil 

As required by MARSSIM for Class 3 survey units, random soil samples were taken as part of 
the final survey. The Minimum Number of Samples Required (N) based on the scan MDC was 
determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 (Attachment B).  
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A layout of the soil sampling locations is provided on Figure A-2 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 9 soil 
samples (identified as K-1894 through K-1897 and K-1948 through K-1952) were collected at 
the surface (0-6-inch depth interval) level using a clean, decontaminated sampling auger or 
sharpshooter shovel. The samples were forwarded to Outreach for analysis of Th-232 activity 
concentration. Analytical results are provided below in Table 2. Analytical data reports are 
contained in Attachment C.  

Table 2 - Random Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) 

K-1894 1.07 0.235 0.405 0 3.0 
K-1895 1.06 0.196 0.525 0 3.0 
K-1896 1.09 0.186 0.326 0 3.0 
K-1897 1.17 0.219 0.288 0.07 3.0 
K-1948 0.989 0.138 0.319 0 3.0 
K-1949 0.551 0.111 0.278 0 3.0 
K-1950 0.985 0.249 0.466 0 3.0 
K-1951 0.445 0.196 0.357 0 3.0 
K-1952 0.760 0.156 0.296 0 3.0 
Average 0.902 

Standard Dev. 0.25 7 
Minimum 0.445 
Maximum 117 _ 

Median 0.989 

All 9 random soil sample results (gross and net) were below the open land area surrogate value 
of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 activity 
concentration was 1.17 pCi/g, which fell slightly above the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 0.902 pCi/g. The 
standard deviation of the 9 random samples was 0.257, which fell below the estimated standard 
deviation of 0.42 (based on the adjacent land final status survey results) used to calculate the 
minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the random soil samples were evaluated using the procedure contained 
in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The 
evaluation showed that the survey unit soil sample results meet the DP statistical criterion based 
on the first statistical test as described below.  

If the difference (0.68 pCi/g) between the maximum survey unit soil sample activity 
concentration (1.17 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.49 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
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criterion. Table 3 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  

Table 3 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 280 1.17 SI K-1894 1.07 
R2 355 0.96 S2 K-1895 1.06 
R3 190 0.49 S3 K-1896 1.09 
R4 214 1.45 S4 K-1897 1.17 
R5 227 2.25 S5 K-1948 0.989 
R6 110 1.26 S6 K-1949 0.551 
R7 135 0.99 S7 K-1950 0.985 
R8 7 0.70 S8 K-1951 0.445 
R9 292 0.93 S9 K-1952 0.760 

Average 113 Average 0.902 
Standard Standard 
Dev. 0.51 Dev. 0.257 
Minimum 0.49 Minimum 0.445 
Maximum 2.25 Maximum 1.17 
Median 0.99 Median 0.989
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-007 consists of the northern half of the non-impacted former 
freshwater pond area. It should be noted that during the start up of the Thorium Remediation 
Project, a geo-synthetic liner was placed over the ground surface of the south-central portion of 
this non-impacted site area and a Water Treatment System was constructed on the liner. The 
Water Treatment Systems was decommissioned at the end of the Thorium Remediation Project 
and the liner subsequently removed. The final status survey of the south central portion of the 
northern half of the former freshwater pond was separated from Survey Unit Kaiser-FSSPOA
007 and is addressed under Survey Unit Kaiser-FSSPOA-012.  

Survey Unit Kaiser-FSSPOA-007 is considered a Class 3 survey unit with an approximate 
surface area of 5,220 m2. It is bounded to the south by Post Operational Survey Unit Kaiser
FSSPOA-008, to the east by Post Operational Survey Units Kaiser-FSSPOA-001 and Kaiser
FSSPOA-002, and to the north and west by Fulton Creek (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-007 consisted of a judgmental gross gamma scan of the exposed surface soil of 
the survey unit and random soil sampling. The results of the final status survey activities were as 
follows: 

" The approximate 95 percent coverage gamma scan (final as-left condition) did not 
indicate the presence of small areas of elevated activity (above the DCGLw for the site).  

" All 9 random soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

" The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-007 meets 
the DP acceptance criteria.  
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-007 

2. Description: Northern half of the non-impacted former freshwater pond 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area - aroximately 104 meters x 50 meters; Area, A (m2): 5.220 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232) and the corresponding N (Minimum Number of Required Samples) are: 

* Gross Gamma Scan MDC (pCi/g): 3.1 

" Minimum Number of Samples (N): 9
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Laboratory 
311 North Apen 
Broken Aurowi. OK 7401Z 
(918) Z51-25 is 
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1ý IL t, 5August 7, 2006 

David Weyant 
Kaiser Aluminum & Chemical 
73 11 E. 41 st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060631 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
July 31, 2006 for the above captioned project. Three soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 1-work day turn and 5-work day turn. 1-work day 
results were faxed on 8/2/06 all others on 8/3/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

LaboratorytDj or

ODjEQ ID #9517 
DEQ LIC. #27522-01

CERT. ID #OK001
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Page Number:

Kaiser Aluminum 

Thorium Remediation 
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Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

" Lab lb: 
Client ID: 
Date Sampled: 
Matrix: 

Thnrurn 232 

Percent Moisture 
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Client ID: 
Date Sampled: 
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Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060631-01 
K-1877 
7/29106 4:22:00 PM 
Soil 

Radiochemical Analyses 
HASL300 81.1 +/-5.17 pCi/g 

lnorganies Analyses 
ASTM D2216-98 43.6 % 

20060631-02 
K-1894 
7/28/06 8:25:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 1.07 */- 0.23 5 pCi/g 

Inorgaaics Analyss 
ASTM D2216-98 8.3 % 

20060631-03 
K-1924 
7/29/06 4:29:00 PM 
Soil 

Radiochemical Analyses 

HASL 300 0.801 +1- 0.169 pCi/g 

Inorganics Analyses 
ASTM D2216-98 14.6 %

0.852 7/31/06 SD 

8/2/06 RS8/1/06

0.405 7/31/06 SD 

8/2/06 RS8/1/06

0.326 7131/06 SD 

3/2/06 RSV/1/06

BDL - Below Detection Limit
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C S 
SAMPLE LOGIN C.

Date Received: 7U!.'06 1032:41 

Sample Client 
Number Sample ID 

20060631-01 A K-1 877 
Gamma Spec- Thorium 232 

Percent Moisture (LOD) 

20060631-02 A K- 1894 
Gamia Spec -Thorium 232 

Percent Moisture (LODI 

20060631-03 A K-1924 
Garnma Spe;- Th'orium 232 

Percent Moisture (LOD)

Lab Number.  

Date 
Sampled 

07129/06

20060631 

Container 
Type 

Plastic

Matrix 

Soil

Container 
Site 

16 oz

Preservation 

None

Due: 814/06 

Custody Seal 
Seal Intact 

Yes Yes

Soil 07/28/06 Plastic 

07/29106 Plastic

16 oz 

16 oz

None Yes Yes

Soil None Yes

CONTAINER INSPECTION 

# Coolers I Custody Seah Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain 

Anomalies

Temperature: C lee Radiation Survey: <300 cpm 

Radiation Survey Completeof Cuetody Record V Labels in Tact V

Inspected By: . ...  

QA or Designee Review: 

Sample Custodian Revlei 

Project Notes:

Page I
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ý\-11 P,-A.Outreach 

Laboratory 
311 North Asp 

BrokeW Ai'ow, OK 74012 
(918) Z514.515 
FAX (9181 251-0008

August 10, 2006 

David \Veyant 
Kaiser Aluminum & Chemical 
7311 E. 41 st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060662 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 7, 2006 for the above captioned project. Three soil samples were received in 
good condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day. Results were faxed on 8/10/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Think you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.

Laboratory

ODEQ ID #9517 
DEQ LIC. #27522-01

CERT. ID #OK001



Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060662 
8!10106 

817/06 
I of2

Outreach 
'-ýLaboratory 

311 North Aspen 
.Broken Arrow. O(K 7401 Z 
1918) ZSI-ZSIS 
FAX (918) 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

lah ID: 
Cient ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID
Date Sampled: 
Matrix: 

Thorium 232 

.I 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060662-01 
K-1895 
813106 9:50:00 AM 
Soil

HASL 300 

ASTM D22 16-1

Radiochemnical Analyses 
1.06 4/- 0.196 pCi/g 0.525

98
Inorganics Analyses 

5.1 %

8/7/06 SD 

8/8106 RSW17/06

20060662-02 
K-1896 
8W3/06 10:00:00 AM 

Soil 
Radiochemlcal Analyses 

HASL 300 1.09 +/- 0.186 pCi/g 

Inorgantcs Analyses 
ASTM D2216-98 9.9 % 

20060662-03 
K-1936 
8/3/06 2:35:00 PM 
Soil 

Radlochemical Analyses 
HASL 300 0.719 +1- 0.084 pCi/g 

Inorganlcs Analyses 
ASTM D2216-98 12.6 %

0.326 8/7/06 SD 

1/1/06 RS117/06

0.288 8/7106 SD 

8/8/06 RS8/7/06

3DDLw Be;ow Decton Limit



Client: 
Client Project: 
Lab Number.  
Date Reported: 

Outreach Date Received: 
Laboratory Page Number: 
331 North Aspen 
Broken Arow. OK 7401Z 
(91M 15 -2515 
FAM (918) ZS1-0008

Kaiser Aluminum 
Thorium Remediation 

20060662 
8/10/06 

V/7106 
2of2

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 

%REC %REC RPD RPD %REC %REC RPD 

Ac.223 15.6 2r7/06

Co-60 

CA-37 

Pcrccnt Moisture

91.0 

94.0 

95.0

920 10.7 

95.0 1.3 

93.0 23

V/7106 

V17106 

217106 

W/20611.4

Lab Approval,

I3DL - Wdow Detection L~imb
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SAMPLE LOGIN

Date Received: &7106 1:39:56 P 

Sample Client 
Number Sample ID 

20060662-01 A K-1895 
Gamma Spec - Thorium 232 
Percent Moisture (LOD) 

20060662-02 A K-1896 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060662-03 A K- 1936 
azmma Spc - Thorimn 232 

Percent Moisture (LOD)

Matrix 

Soil

Lab Number: 

Date 
Sampled 

08/03/06

20060662 

Container 

Type 

Plastic

Container 
Size 

16 oz

Preservation 

None

Due: 8/14/06 

Custody Seal 

Seal Intact 

No No

Soil 08/03106 Plastic 

08/03/06 Plastic

16 oz 

16 oz

None 

None

No No 

No NoSoil

CONTAINER INSPECTION 

N Coolers 0 Custody Seals Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain 

Anomalies

Temperature: C Ice 

Labels in Tact •/

Radiation Survey: <300 cpm 

Radiation Survey Complete 'ýrof Custody Record V'

Inspected By: __DATE 

QA or Designee Review: ..:dt -, . t,,..,DATE , .  

Sample Custodian Review:. . "ATE ".•I 7X uI 

Project Notes:

Pageý-
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Outreach 
Laboratory 
333 NamhAq 
B•oken •r•. ,KI 401z August 21, 2006 
0"" 3'; Z1251S 
FAX 1928) Z51-0006 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E.41st Street 
Tulsa, OK 74145 

Projec-t: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060705 

D earMr. Weyant: 

Please find enclosed the analytical report for your samples received In our laboratory on 
August 17, 2006 for the above captioned project Five soil samples were received in 
good condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 2-work day. Results were faxed early on 818/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-251 5.

ODEQ ID #9517 
DEQ LUC. #27522-01

CERT. ID #OK001



Client 
Client Project 
Lab Number 
Data 1teported.L 
Date Rcceived; 
Page Number:

Kaiser Altunintim 
rbod=u Rernediation 

20060705 
&'21/06 
9/17106 

I of 2
Outreach 

Laboratory 
311 NorthAspen 
Broken Aro, OK 74012 
P91231-2515 
A''t181 251 -0008

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Data

Lab ID: 
Client ID; 
Date Sampled: 
Matrix.  

Thorium 232 

Percent Moistu, 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client mD 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID.  
Client ID: 
Date Sampled; 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client IDH 
Date Sampled; 
Matrix

20060705-01 
K-1948 
8&16/06 9:35:00 AM 
Soil 

Radlocheralcal Analyses 
HASL300 0.989 +1- 0.139 pCi/g 

Inorganics Analyses 
ASTM D2216-98 63 % 

20060705-02 
K-1949 
8/16/06 9:40:00 AM 
Soil 

Radlochemlcal Analyses 
HASL300 0.5s +/-0.111 pCItg 

luorganles Analyses 
ASTM D2216-98 13A % 

20060703-03 
K-1950 
8/16/06 9:45:00 AM 
Soil 

Radlochemlcal Analyses 
HASL 300 0.985 +/- 0.249 pCI/g 

Inorganics Analyses

0.319 8/17106 SD

9/17/06 gSf1806 RS

0.278 8/13106 SD

8/17/06 8/18)6 RS

0.466 8/17/06 SD

ASTM D2216&93 5.0 % V/17/06 8/I&W6 1RS

20060705-04 
K-195I 
8/16106 9:50:00 AM 
Soil 

Radiechemical Analyses 
HASL 300 0.455 -4/- 0.196 pCi/g 

Inorganles Analyses 
ASTM D2216-95 8.5 %

0.357 8/17/06 SD

8V17106 8/1si06 RS

20060705-S 
K-1952 
8/16/06 953;00 AM 
Soil

Radlochemleal Analyses
DOL -ilcow Ocwioao LtmiI



Outreach 
Laboratory 
311 NorthVAspen 
Broken Aurow. OX 74012 
(9I8) Z51-2515 
FAX t918) 251.0008

Client: 
Client Project: 
Lab Number: 
Dwte Reported: 
Dote Reiceved: 
Page Number.

Kar AMiminum 
Thorlu Remediation 

20060705 
=11l06 
/1 7/06 
2 vf2

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis 
Date

Analyst

Thorium 232 HASL 300 0.760 +/- 0.156 pCi/g 0.296 3/17/06 SD 

Inorgualcs Analyses 
Percen Mo=ture ASTM D2216-99 16.4 % V/17/06 8/18/06 RS 

QC Report 

ftrameter Blank LAM LCSD DUP MS MSD Date 
%REC %1REC RPD RD %REC %REC P" 

Ac.228 9.4 31"7/06

An-241 

CI-137 
Pczc-t Mo

100.0 113.0 II.7 

200.0 96.0 4.3 

93.0 95.0 3.9

#117106 
V17/06 

8/I 3106 V17M6
13.2

lIAb Approvu •.

BDL - Welow Detection Limit
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SAMPLE LO Gý 

Lab Numberm 20060705

C
Date Recehved: 81171/0 9:58:16 A Due: 8/1g/06 

Custody Sent 
Sell Intact

Somple 
Number

Cliet 
Samptle I

Date Container Container 
Matrix Sampted Type Size Preservatton

2M00705-1 A K-1948 
G•mm Spec. - Tium 232 
PameeM Moist= fLOD) 

20060705-02 A K-1949 
Gamma Spec.- Tbhorn 232 pcMMM$Un(-• D 
PretMoistum (LCD) 

20060"3-03 A K-1950 
Gemmn Spec- Tbhim 232 
Pect Moimtum (LOD) 

20060705-04 A K-1951 
GammaSpec--Thn 232 
Pecem" Moistr (LOD) 

20060703-05 A X-1952 
Gamm Spec -Thorium 232 

PevMU Moisrm (LOD)

Soil

Soil

Soil

08/16/06 Plstic 

03/16106 Plastic 

08/16/06 Plastic 

08/16106 Plwki

16oz

16oz

None No No

16oz No No

No No

Soil 16 oz 

16 oz

None 

Nowe

No No 

No NoSoil

Ppvoe 1



CONTAINER INSPECIION 

0 C9*1417 0 Custody Stall Broken -~TCempftals'r 

SAMPLE INSP'ECTION 
Ssmple Seal Kroken NA Clhat of Custody Record 91 

Acamal~es

C I" RAdiationSurvey: '300 cpm 

Radiation Survey CompLete 2Label ld Tad 9d

P~Jc~t NQS~S: 
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SURVEY UNIT KAISER-FSSPOA-008
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-008 
Survey Unit Kaiser-FSSPOA-008 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-008, the southern half of the non-impacted former freshwater pond area. This area was 
only used for the temporary storage of clean import borrow material for the ultimate backfill of 
the site.  

Survey Unit Kaiser-FSSPOA-008 is considered a Class 3 survey unit with an approximate 
surface area of 4,375 m2. It is bounded to the south by the Union Pacific Railroad right-of-way, 
to the east by Post Operational Survey Units Kaiser-FSSPOA-003 and Kaiser-FSSPOA-004, to 
the north by Post Operational Survey Units Kaiser-FSSPOA-007 and Kaiser-FSSPOA-012, and 
to the west by Fulton Creek (Figure 3).  

•,00M•,M, bq%,uv V1i..o-P0A.ofA 008 Tm F .. 1 Revision 0 
9/12/06



2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the surface soil of Survey 
Unit Kaiser-FSSPOA-008. The final status survey consisted of a judgmental gross gamma scan 
of the exposed surface soil of the survey unit and random soil sampling.  

2.1 Gross Gamma Scan 

The exposed surface soil of the Class 3 survey unit was surveyed through an approximate 95 
percent coverage gamma scan to confirm acceptable radiological conditions and identify any 
elevated areas. During the scanning of the soil, the detector was held close to the ground surface 
(1 to 2 inches) and moved in a serpentine pattern. Background measurements were obtained at 
1-meter above the ground surface at 25 approximately equal-distant locations in the survey unit.  
The statistics for the 25 background measurements are provided below in Table 1. Background 
measurements ranged from 10,272 counts per minute (cpm) to 16,148 cpm.  

A total of 5,067 measurements of gross count rate were made at two second intervals across the 
survey unit's 4,375 m2 surface area. The results ranged from 5,853 cpm to 31,955 cpm. A statistical summary of the gamma scan of the survey unit is also provided below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 4,375 m2

_ 

Number of Scan 
Measurements (2-Second 5,067 
Intervals): 
Detector Swing Rate: 
(Swinging the detector a width 0.41 m/s 
of 1-meter side to side) (MARSSIM recommends 0.5 m/s) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 10,272 5,853 
Maximum 16,148 31,955 
Average 12,910 12,181 

Standard Deviation 1,588 2,164 
Median 13,393 12,059 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The gross gamma scan did not 
indicate the presence of small areas of elevated activity (above the DCGLw for the site).  

2.2 Random Soil Sampling - Surface Soil 

As required by MARSSIM for Class 3 survey units, random soil samples were taken as part of 
the final survey. The Minimum Number of Samples Required (N) based on the scan MDC was 
determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 (Attachment B).  

Q\P4WoPMM, "\*-S • 1.•-.OA4O0,PoA o008 R.,1. 2 Revision 0 
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A layout of the soil sampling locations is provided on Figure A-2 contained in Attachment A.  
The soil sample locations were demarcated in the field using a GPS unit. A total of 9 soil 
samples (identified as K-1903 through K-1911) were collected at the surface (0-6-inch depth 
interval) level using a clean, decontaminated sampling auger or sharpshooter shovel. The 
samples were forwarded to Outreach for analysis of Th-232 activity concentration. Analytical 
results are provided below in Table 2. Analytical data reports are contained in Attachment C.  

Table 2 - Random Soil Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCg) (pCi/g) 

K-1903 0.719 0.156 0.417 0 3.0 
K-1904 1.14 0.257 0.271 0.04 3.0 
K-1905 1.30 0.241 0.262 0.20 3.0 
K-1906 1.10 0.267 0.332 0 3.0 
K-1907 1.02 0.486 0.658 0 3.0 
K-1908 1.19 0.204 0.220 0.09 3.0 
K-1909 1.14 0.285 0.545 0.04 3.0 
K-1910 1.23 0.164 0.398 0.13 3.0 
K-1911 1.30 0.219 0.333 0.20 3.0 
Average L13 

Standard Dev. 0.178 
Minimum 0.719 
Maximum 1.30 
Median 1.14 

All 9 random soil sample results (gross and net) were below the open land area surrogate value 
of 3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 activity 
concentration was 1.30 pCi/g, which fell slightly above the background Th-232 activity of 1.1 
pCi/g for the site. The average gross Th-232 activity concentration was 1.13 pCi/g. The 
standard deviation of the 9 random samples was 0.178, which fell below the estimated standard 
deviation of 0.42 (based on the adjacent land final status survey results) used to calculate the 
minimum number of samples required.  

2.3 Wilcoxon Rank Sum (WRS) Testing 

The analytical results for the random soil samples were evaluated using the procedure contained 
in Appendix C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The 
evaluation showed that the survey unit soil sample results meet the DP statistical criterion based 
on the first statistical test as described below.  

If the difference (0.76 pCi/g) between the maximum survey unit soil sample activity 
concentration (1.30 pCi/g) and the minimum reference background area soil sample activity 
concentration (0.54 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release 
criterion. Table 3 presents a summary of the data used to complete the statistical evaluation of 
the survey unit.  
Q-',PWQO W SS RepUWohý. V1 o^.-P0A-0'o^A 003 T.MFz 3 Revision 0 
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Table 3 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 239 1.29 S1 K-1903 0.719 
R2 185 0.90 S2 K-1904 1.14 
R3 144 1.28 S3 K-1905 1.30 
R4 20 1.38 S4 K-1906 1.10 
R5 221 I.19 S5 K-1907 1.02 
R6 105 0.95 S6 K-1908 1.19 
R7 165 0.54 S7 K-1909 1.14 
R8 223 1.02 S8 K-1910 1.23 
R9 185 0.90 S9 K-1911 1.30 

Average L05 Average L.3 
SUS Dev. 0.26 StS Dev. 0.178 
Minimum 0.54 Minimum 0.719 
Maximum L38 Maximum L30 

I Median 102 Median L14
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-008, the southern half of the non-impacted former freshwater pond 
area was only used for the temporary storage of clean import borrow material for the ultimate 
backfill of the site.  

Survey Unit Kaiser-FSSPOA-008 is considered a Class 3 survey unit with an approximate 
surface area of 4,375 m2. It is bounded to the south by the Union Pacific Railroad right-of-way, 
to the east by Post Operational Survey Units Kaiser-FSSPOA-003 and Kaiser-FSSPOA-004, to 
the north by Post Operational Survey Units Kaiser-FSSPOA-007 and Kaiser-FSSPOA-012, and 
to the west by Fulton Creek (Figure 3).  

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-008 consisted of a judgmental gross gamma scan of the exposed surface soil of 
the survey unit and random soil sampling. The results of the final status survey activities were as 
follows: 

* The approximate 95 percent coverage gamma scan (final as-left condition) did not 
indicate the presence of small areas of elevated activity (above the DCGLw for the site).  

" All 9 random soil sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

" The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-008 meets 
the DP acceptance criteria.  

Q400,"M SS R.,WV.'voI Vr"--. A4sPOA 008 T.M ig.&. 5 Revision 0 
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-008 

2. Description: Southern half of the non-impacted former freshwater pond 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area- approximately 90 meters x 49 meters; Area, A (m2): 4.375 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232) and the corresponding N (Minimum Number of Required Samples) are: 

" Gross Gamma Scan MDC (pCi/g): 3.1 

" Minimum Number of Samples (N): 9

Q:TP4OOOA4O7WSS Reporli~ohwne VI\Survey Unit Kaier-POA-OOSAttchmerit Monil Survey Unit Worksheet No. Ldoc
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Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
4918) Z51-SI55 
FAX (918) Z51-008

%)-a. lZ~I~r 

Z'I
August 2, 2006 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

XW cýb3 1 4 lso

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060621 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
July 27, 2006 for the above captioned project. Sixteen soil samples were received in 
good condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5 work day turn. Results were faxed on 8/2/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

La""

ODEQ ID #9517 
DEQ LIC. #27522-01

CERT. ID #OKOO
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Outreach 

Laboratory 
311 Norh Aspen 
Broken Arrow. OK 74012 
(918) Z5t-zStS 
FAX 0918) ZSI-OOO8

Client.  
Client Project: 

Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060621 
W/2/06 

7/27106 
I of 4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

20060621-01 
K-1760 
7/26/06 3: 10:00 PM 

Soil
Radiochemical Analyses 

62.2 +/- 3.95 pCi/gHASL 300 

ASTM D2216-&

1.62 7/27/06 SD

a8
Inorganics Analyses 

43.2 % 7/28/06 7/31/06 RS

20060621-02 
K-1912 

7/26/06 2:10:.00 PM 

Ballast 
Radlochemlcal Analyses 

HASL 300 0.656 +/- 0.160 pCi/g 

Inorganics Analyses 

ASTM D2216-9g 0.1 % 

20060621-03 

K-1913 

7/26/06 2:15:00 PM 

Ballast 
Radiochemical Analyses 

HASL 300 0.216 +/.0.158 pCVg 

Inorganics Analyses 

ASTM D2216-99 0.1 % 

20060621-04 

K-1914 

7/26/06 2:20:00 PM 

Ballast 
Radlochemical Analyses 

HASL 300 0.460 +1- 0.106 pCVg 

Inorganics Analyses 

ASTM D2216-98 0.4 %

0.466 7/27/06 SD

7/28/06 7/31/06 RS

0.180 7/27/06 SD

7/28/06 7/31/06 RS

0.193 7/27/06 SD

7/28/06 7/31/06 RS

20060621-05 
K-1915 
7/26/06 2:25:00 PM 
Ballast

Radlochemicat Analyses

BOL - Bdow Octectiain Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060621 
8V2/06 

7/27/06 
2 of 4

Outreach 
Laboratory 
311 North Aspen 
Broken ArrOw, OK 74012 
(918) 251-Z515 
FAX (918) 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

HASL 300 0.194+/-0.182 pCifg 

Inorganics Analyses 
ASTM D.2216-98 0.1 % 

20060621-06 
(-1916 

726/06 2:30:00 PM 
Ballast 

Radlochemical Analyses 
HASL 300 0.303 +/- 0.083 pCi/g 

Inorganics Analyses 
ASTM D2216-99 0.1 %

0.333 7/27/06 SD

7/28/06 7/31/06 RS

0.172 7/27/06 SD

7/28/06 7/31/06 RS

Lab ID: 
.Client ID: 

\..NDate Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060621-07 
K-1917 
726/06 2:35:00 PM 
Ballast

Radiochemlcal Analyses 
0.679 +1- 0.086 pCi/gHASL 300 

ASTM D2216-

0.177 7/27/06 SD

98
Inorganlks Analyses 

3.1 % 7/28/06 7/31/06 RS

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

LabID: 

Client ID: 

Date Sampled: 

Matrix:

20060621-08 
K-1918 
7/26/06 2:40:00 PM 
Ballast 

Radiochemcal Analyses 
HASL 300 0.197 +1- 0.085 pCi/g 

Inorganics Analyses

0.219 7/27/06 SD

ASTM D2216-98 0.1 % 7/28/06 7/31/06 RS

20060621-09 
K-1919 
7/26/06 2:45:00 PM 
Ballast 

Radlochemkal Analyses 
HASL 300 0.231 +/- 0.144 pCi/g 

Inorganics Analyses 
ASTM D2216-98 0.2 %

Thorium 232 

Percent Moisture

0.279 7/27/06 SD

7/28/06 7/31/06 RS

BDL - Below Dtcwaiotn Urni



Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number

Outreach 
Laboratory 
311 NothAse 

5rei Arrow. OK 74012 
{918% 251-2515 
FAX (91E4 251 -0008

Kaiser Aluminum 

Thorium Remediation 
20060621 

8/2/06 
7/27/06 

3 of 4 

Analysis Analyst 
Date

Analytical Report 

Result UnitsMethod DL Prep 
Date

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client I1) 

Date Sampled: 

Matrix:

20060621-10 
K-1920 
7/26/06 2:50W.00 PM 
Ballast

Radiochemical Analyses 
0.453 +/- 0.101 pCi/gHASL 300 

ASTM D2216-'

0.242 7/27/06 SD

98
Inorganics Analyses 

0.1 % 7123/06 7/31/06 RS

20060621-11 
K-1921 
7/26/06 2:55:00 PM 
Ballast

Radiochemical Analyses 
0.549 +/- 0.092 pCi/gThorium 232 HASL 300 0.280 7/27/06 SD

Inorganics Analyses 
ASTM D2216-98 0.1 %Percent Moisture 

Lab ID: 
Client ID:.  
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

7W23/06 7/31/06 RS

20060621-12 
K-1922 
7/26/06 3:00:00 PM 
Ballast 

Radiochemical Analyses 
HASL 300 0.067 +/- 0.054 pCi/g 

Inorganics Analyses 
ASTM D2216-98 0.1 % 

20060621-13 
K-1923 
7/26/06 3:05:00 PM 
Ballast 

Radlochemical Analyses 

HASL 300 0.485 +/- 0.157 pCi/g 
inorganlcs Analyses 

ASTM D2216-98 0.7 %

0.347 7/27/06 SD

7128/06 7/31/06 RS

0.295 7/27/06 SD

7128/06 7/31/06 RS

20060621-14 
K-1903 
7/25/06 3:25:00 PM 
Soil

Radiochemical Analyses

DDL - Below Dectccon Limit



Outreach 
Labortory 
311 North A n 
Broken Arrow. OK 74012 
(918 Z51-25t5 
FAX (918) ZSI-OOOB

Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060621 
8/2106 

7V27/06 
4 of 4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

HASL 300 0.719+/-0.156 pCi/g 
Inorganics Analyses 

ASTM D2216-99 2.1 %' 

20060621-15 
K-1904 
7/25/06 3:30:00 PM 
Soil 

Radiochemlcal Analyses 
HASL 300 1.14 +/- 0.257 pCi/g 

Inorganics Analyses 
ASTM D2216-9& 2.3 % 

20060621-16 
K-1905 
7/26M06 9:30:00 AM 
Soil 

Radiochemlcal Analyses 
HASL 300 1.30 +/- 0.241 pCi/g 

Inorganics Analyses 
ASTM D2216-98 4.0 %

0.417 7/27/06 SD

7/28/06 7/31/06 RS

0271 7/27/06 SD

7/28/06 7/31/06 RS

Lab ID: 
Client ID: 

•.. Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

0.262 7/2706 SD

7/28/06 7/31/06 RS

QC Report 
* Parameter Blank LCS LCSD DUP MS MSD Date 

%IEC %REC RPD RPD %REC %REC RPD 

Ac-228 3.4 7V27/06

Am.-241 

Cs.137 

Percent Moislur

t9.0 90.0 0.9 

95.0 95.0 0.3 

95.0 100.0 5.8

7/27/%6 

7127M06 

7/2716 

7/1M /00.2

Lab Approval:

ODL - Below Detection Limit
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SAMPLE LOGIh, 

Lab Number: 20060621Date Received: 7/27/068:24:25,A Due: W//06

Sample 
Number

Client 
Sample ID

Date Container Container 
Matrix Sampled Type Size

Custody Seal 
Seal IntactPreservation

20060621-01 A K-1760 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060621-02 A K-1912 
Gamma Spec -Thorium 232 
Perccnt Moisture (LOD) 

20060621-03 A K-1913 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060621-04 A K-1914 
Gamma Spec.- lorium 232 
Percent Moisture (LOD) 

20060621-05 A K-1915 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060621-06 A K-1916 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060621-07 A K-1917 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060621-G A K-1918 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060621-09 A K-1919 
Gauna Spec- Thorium 232 
Pcrcent Moisture (LOD) 

20060621 -1( K-1920

Soil 07t26106 Plastic

Ballast 0726/06 Plastic

16 oz 

16oz 

16 oz

None Yes

None Yes

Yes 

Yes 

YesBallast 07/26/06 Plastic None Yes

Ballast 07(26/06 Plastic 

07/26/06 Plastic

16 oz 

16 oz

None Yes Yes 

YesBallast None Yes

07/26/06 Plastic 16 oz None Yes Yes

Ballast 07/26/06 Plastic

BalEt 07/26/06 Plastic 

Ballast 07/26/06 Plastic 

Ballast 07/26/06 P( .

16 oz 

16 oz 

16 oz 

16 oz

None

None

Yes

Yes

Yes 

Yes 

Yes 

Yes

None Yes

None Yes
Page(.



( 
Gamma bpec - Thorium 232 

Percent Moisture (LOD) 

20060621-11 A K-1921 
Gamma Spec. Thorium 232 

Percent Moisture (LOD) 

20060621-12 A K-1922 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060621-13 A K-1923 

Gamma Spec - Thorium 232 

Percent Moisture (L.OD) 

20060621-14 A K-1903 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060621-15 A K-1904 
Gamma Spec - Thorium 232 

Percent Moisture (LOD)

oC C
Ballast 07/26/06 Plastic 

Ballast 07126106 Plastic

16 oz 

16 oz 

16 oz

None Yes

None Yes

Yes 

Yes 

YesBallast 07/26/06 Plastic None Yes

Soil 07/25/06 Plastic 16 oz None Yes Yes

Soil 

Soil

07/25/06 Plastic 

07/26/06 Plastic

16 oz 

16 oz

None Yes Yes 

Yes20060621-16 A K-1905 None Yes
Gamma Spec - Tlhorium 232 

Percent Moisture (LOD)

Page 2



Outreach 
Laboratory 
311 Nor0 Aspet 
Broken Anow. OK 7401Z 
(918) zs7-z515 
FAX (918) Z51 -0008

w-.1169 t-ý %III pt A- vt:%

-Ii 17 M¶
August 7, 2006

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145 

Project: Kaiser.Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060648 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 3, 2006 for the above captioned project. Three soil samples were received in 
good condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5 work day turn. Results were faxed on 8/3/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

Labratr

ODEQ ID #9517 
DEQ LIC. #27522-01

CERT. ID #OKO01



K Outreach 
Laboratory 
311 NorTh Aspen 
8token Anrow. OK 74012 
(9181 251-251 5 
FAX (918) 251-0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060648 
8/'/06 
8/3/06 
I of"2

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 

Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060648-01 

K-1909 
8/206 9:15:00 AM 
Soil 

Radiochemlcal Analyses 
HASL 300 1.14 +/- 0.285 pCi/g 

Inorganlcs Analyses 
ASTM D2216-98 8.3 % 

20060648-02 
K-1910 
8/2/06 9:25:00 AM 

Son 
Radlochemlcal Analyses 

HASL 300 123 +1- 0.164 pCi/g 
Inorganics Analyses 

ASTM D2216-98 9.5 % 

20060648-03 
K-1911 
8/2M06 9:35:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 1.30 +/- 0.219 pCilg 

Inorganles Analyses 
ASTM D2216-98 3.1 %

0.545 8/3106 SD 

8/4/06 RS8/3/06

0.398 8/3/06 SD 

8/4/06 RS8/3/06

0.333 8/3/06 SD 

8V4106 RS8/3/06

BDL - Below Ddtcctan Umit



Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OX 74012 
(918) 251-4515 
FAX (918) 251-0008

Client: 
Client Project: 
Lab Number 
Date Reported: 
Date Received: 

Page Number:

Kaiser Aluminum 
Thorlum Remediation 

20060648 

8/7/06 

213f06 

2 of 2

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%REC %REC RPD RPD %REC %REC RPD 

Ae-223 12.0 7(31/06

Am-241 

Co-60 
CS- 137 
Pcerccn Moisture

122.0 $4.0 36.1 

97.0 99.0 21 

94.0 94.0 0.7

7131/06 

7131/06 

7/31106 
3/4/06

9.0

Lab Approval:

BDL - Below Detection Limit



(_ OUTREACH 
4'• LABORATORY

CHAIN OF CUSTODY
C

Resuilts To:

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918• 251-0008

qf-.32V

eeu~.  
AnTI

- I -

#.- ~

Bill TO: 

Compan 

Addres '" l 

City•_State
Clty~~~~M&.stbateOIh~JM5~ 

Phone. -aYI.#3i3S~ Fax #?Tff-M- il.

REQUESTED TURNAROUND TIME__ AE ] $ p PO # 
R 

S--" 

= N- -T-IM S.,"WON

RtELINOUISIIED BY: ._QATE .j & PAE *'? IECEIVE68O DA~~. A TE A4 TfME_*P 

RELINQUISIED BY:______ DATE- .T RECEIVED BYý DATE - TE 

Myyi~a h du1c cdyf~v h WW~ aI Amb wtm~d by u abft-ay~ a ei saplu ip*.1 sii' Ioms apy II. bAwiubum~eIIbF 

ot Sa""t dala snd ha widep"Wd aWW aSea Iho VW'- abc amnd GYm "hd M3 daya a auclic To a 1.5% WO mM~d (11% Wa uWWWM) kW dVF.. in ow svuww of daWi ft awwi 

bcoem" "eafty mble wb "&*'y NOR"~b Nowa a~ wIcfl ema4 am~ I rellm c fot" Gury to eu'Ih "w wIt balin 10 ou"rech TOOmagla.. Meu (OWjraCh LONAa'oe 

of 30 -M w ACOIalfW AN %1W, fm m~ol Natff dNWst eax5.

FOR LADORATORY USE ONLY: 4 9P.jC*0 (CO 

gsampl Condlian Upon ReOMWA ac 

Cwon" Seek ls Intac N 

Cooler Tompetstme
SAMPLE RETUIN•S V AL , -- . . .- ... . . IA ,,, ..... '-'-



SAMPLE LOGIN
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Gamma Spec -Thorium 232 
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Lab Number: 
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08/02/06

20060648 

Container 
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Plastic
IlIII illI I I II
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Container 
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II IlI I II

Preservation 

None

Due: 8/9/06 

Custody Seal 
Seal Intact 

No No

20060648-02 A K-1910 
Gamma Spec - Thorium 232 

Percent Moisturc (LOD) 

20060648-03 A K-1911 
Gamma Spec - Thorium 232 

Percn Moisture (LOD) 

CONTAINER INSPECTION 

# Coolers 0 Custody Seals Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain 

Anomalies

Soil 

Soil

08/02/06 Plastic 

08/02/06 Plastic

16oz 

16 oz

None 

None

No No 

No No

Temperature: C Ice Radiation Survey: <300 cpm 

Radiation Survey Complete Aa[ Custody Rtcord at Labels inTact 0

Inspected By: _ ) DATE______ 

Sample CtodiATE 
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August 7, 2006 Vs- ý 11,r
David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145 V -' U A % .k .ý'A , 

f_) - AQ te
Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060642

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples ieceived in our laboratory on 
August 2, 2006 for the above captioned project. Four soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Pe=cent Moisture with an expedited 2-work day turn. Results were faxed on 8/3106.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

•, t1 ACCO4^ 

ODEQ ID #9517 
DEQ UIC. #27522-01 - '

CERT. ID #OK001
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(918) 251-2515 
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Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 

Thorium Remediation 
20060642 

817/06 
812106 
I o"2

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

.Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060642-01 

K-1906 
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Soil 

Radlochemical Analyses 
HASL 300 1.10 +1- 0.267 pCi/g 

Inorganics Analyses 
ASTM D2216-98 4.3 % 
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Sod 
Radlochemical Analyses 
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M/3/06 RS8/2/06

Lab ID: 
Client ID: 
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Matriu:

Thorium 232 

S'Percen: Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
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Date Sampled: 
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Soil
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Radlochemical Analyses 
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Soil 
Radiochemleal Analyses 

HASL 300 3.61 t/- 0.411 pCi/g 

Inorganics Analyses
0.616 &20 SD 

8/3/06 RSASTM D2216-98 15.2 % 8/2/06

BDL - Below Detection Limit
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QC Report 
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7131106 
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Sample ID

Date Container Container 
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Custody Seal 
Seal IntactPreservation

20060642-01 A K-1906 
Gamma Spec -Thorium 232 
Percent Moisture (LOD) 
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Gamma Spec - Thorium 232 

Percent Moisture (LOD) 
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Soil

Soil

08/01/06 Plastic 

08101/06 Plastic 
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08/01/06 Plastic
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16 oz 

16 oz 

16 oz
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None 

None 

None

No No 

No No 

No No 

No No

soil

soil

# Coolers I Custody Stal Broken 0l Temperature: C Ice

SAMPLE INSPECTION 
Sample Seal Broken NA

Radiation Survey: <300 Cpa 

Radiation Survey Complete 93Chain of Cutody Record - LAbels in Tact

Anomalies

DATE dý&Inspected By:
!I j t ..._

QA or Designee Review:

Sample Custodian

Project Notes:
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-009 
Survey Unit Kaiser-FSSPOA-009 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12, 2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-009, the asphalt loading pad associated with the railroad spur constructed for the load
out of exempt radiological materials to be disposed at the U.S. Ecology, Grandview, Idaho 
facility.  

The asphalt loading pad is approximately 70.5 meters in length and 10.5 meters in width (area of 
740 in). It overlies Excavation Bottom Survey Unit Kaiser-FSS-007. It is bounded to the south 
by Post Operational Survey Unit Kaiser-FSSPOA-01 1, to the east by Post Operational Survey 
Unit Kaiser-FSSPOA-010, to the north by Post Operational Survey Units Kaiser-FSSPOA-005 
and Kaiser-FSSPOA-006, and to the west by Post Operational Survey Unit Kaiser-FSSPOA-005 
(Figure 3).  

For final status surveying purposes, the asphalt pad's structural surface was divided into eight 
Class 1 sub-units of areas less than or equal to 100 m2. These eight sub-units are identified as 
Kaiser-FSSPOA-009A through Kaiser-FSSPOA-009H.  
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2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the asphalt structural 
surface of Survey Unit Kaiser-FSSPOA-009 by survey sub-unit. The final status survey of each 
survey sub-unit consisted of a gross alpha scan of the structural surface and systematic 
measurements of total and removable alpha contamination. The supporting documentation for 
the final status survey of each sub-unit is contained in Attachments A through H and includes 
the following: 

* Gross Alpha Scan Grid Layout Figures 
* Systematic Sampling Location Figures 
" Alpha Scan MDC Calculation Sheets 
" Gross Alpha Scan Results Summary Tables 
" Total Alpha Contamination Survey Data Conversion Forms 

2.1 Gross Alpha Scan of Structural Surface 

The structural surface of each of the eight Class 1 survey sub-units was surveyed through a 100 
percent coverage gross alpha scan, to confirm acceptable radiological conditions and identify any 
elevated areas. The structural surface of each sub-unit was generally divided into 1-meter by 1
meter grids for recording the results of the 100 percent coverage gross alpha scan (Figure A-I, 
Attachment A). Minimum, maximum, and average scan rates for alpha activity in gross cpm 
were recorded for each grid. The results of the scanning activities are summarized in Tables A-I 
(Sub-unit Kaiser FSSPOA-009A) through H-1 (Sub-unit Kaiser-FSSPOA-009H) contained in 
Attachments A through H respectively. The 100 percent coverage gross alpha scan of the 
structural surface did not indicate the presence of small areas of elevated activity (above the 
DCGL-GA for the site).  

2.2 Systematic Measurements of Total and Removable Alpha Contamination 

The final status survey also consisted of systematic measurements of total and removable alpha 
contamination based on a random start point and an equal-distant triangular grid. Since the 
DCGL values for total and removable contamination contained in the DPA have been revised 
(and approved by the NRC), the minimum number of sample points for measurement of total and 
removable alpha contamination has been recalculated. Since scanning measures total alpha 
contamination, the minimum number of sample points required (N) is re-determined if the alpha 
scan minimum detectable concentration (MDC) is greater than the total contamination DCGL.  

Determination of the Minimum Number of Sample Points (N) 

Paramount to determining the minimum number of sample points is the determination of the 
relative shift, delta over sigma (A/a). Delta is equal to the difference between the DCGL and the 
lower-bound gray region (LBGR) value. The LBGR value is arbitrarily set at one-half the 
DCGL value to start the determination. Sigma is an estimate of the variability in a set of sample 
Q•P4oWjs7ZSS R,• •Vw V,.-POA-007,MA 009 Tw HA., 2 Revision 0 
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analysis results from a survey unit. The estimate of sigma used in the determination is based on 
the standard deviation of a set of total alpha contamination results from the final status survey of 
the Flux Building (Survey Unit FB-001 Floor Surface: 45.9). Since the gross (total) alpha 
activity concentration of 944 dpm/l00cm2 is the revised DGCL-GA, A is equal to 944 - 472, or 
472. Delta divided by the sigma of 45.9 results in a relative shift of 10.3. The minimum number 
of samples (looked up in Table 5.3 of MARSSIM) corresponding to alpha and beta error rates of 
0.05 and a relative shift of 10.3 is 9.  

Adjusting N Based on Scan Minimum Detectable Contamination (MDC) 

The scan of structural surfaces is used to detect elevated areas. The total contamination DCGL 
value applicable to final status surveys of structures for the Tulsa site is the DCGL-GA (DCGL 
gross alpha) and the value is 944 dpm/100cm 2 of total alpha contamination. Since the 
background count rate for gross alpha is usually very low, e.g., 1 count per minute (cpm), 
MARSSIM provides guidance for determining the scanning MDC for gross alpha based on the 
probability of detecting very small increments in gross alpha count rate, i.e., one of two counts.  
For a typical alpha background level of less than 3 cpm, the probability of detecting a single 
count while passing over the contaminated area is: 

-GEd P(n >l)=l-e 60v 

where: 

P(n _> 1) = probability of observing a single count, 
G = activity (dpm), 
E = 4nr detector efficiency (cpd), 
d = width of detector in direction of scan (cm), and 
v = scan speed (cnms).  

Increase the value of G until the corresponding probability equals the desired confidence level, 
e.g., 95 percent, and the resulting dpm is the MDC. (The dpm value may be divided by the 
active area of the detector, e.g., 100 cm2 to yield an MDC result in dpm/l00cm2 .) This method 
of determining the alpha scan MDC is not background dependent (assuming the background 
alpha count rate is low). However, the calculated MDC is dependent on the scan speed. Using 
this formula and typical alpha efficiencies for gas proportional detectors, the calculated scan 
MDC ranges from 400 to 1,180 dprn/100cm 2 based on scan speeds of a third of a detector width 
to one detector width per second. This range of MDC values is the same magnitude as the 
DCGL-GA and does not result in an increase in the minimum number of samples required.  

The Minimum Number of Samples Required (N) was determined to be 9. However, the 
minimum number of sample points used for each survey sub-unit was 14. The Survey Unit Area 
(A) of each sub-unit along with the N of 14 were used to calculate the applicable Triangular Grid 
Node Length (L) and the Height of the Equilateral Triangle (h). This information is provided on 
each survey sub-unit's appropriate systematic sampling locations figure.  
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2.2.1 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009A 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009A is provided on Figure A-2 contained in Attachment A. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-379 through K-SS-392) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 1.  

Table 1 - Systematic Total Alpha Contamination Measurement Results 
Total 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/100cm2) (dpm/l00cm2) (dpm/100cm2) (dpm/100cm2) 

MARSSIM-001 944 48.1 36.6 47.6 
MARSSIM-002 944 69.5 42.2 47.6 
MARSSIM-003 944 21.4 28.2 47.6 
MARSSIM-004 944 32.1 31.8 47.6 
MARSSIM-005 944 26.7 30.0 47.6 
MARSSIM-006 944 26.7 30.0 47.6 
MARSSIM-007 944 26.7 30.0 47.6 
MARSSIM-008 944 64.2 40.9 47.6 
MARSSIM-009 944 26.7 30.0 47.6 
MARSSIM-010 944 48.1 36.6 47.6 
MARSSIM-011 944 101.6 49.4 47.6 
MARSSIM-012 944 42.8 35.1 47.6 
MARSSIM-013 944 48.1 36.6 47.6 
MARSSIM-014 944 48.1 36.6 47.6 

Average 45.1 
Standard Dev. 21.9 

Minimum 21.4 
Maximum 10L6 

Median 45.5 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009A were 
below the DCGL-GA of 944 dpm/100cm 2. The maximum total alpha contamination was 101.6 
dpm/100cm 2. The average total alpha contamination was 45.1 dpm/100cm2 .  

The standard deviation of the 14 equal-distant samples was 21.9, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 2. The analytical data 
report is contained in Attachment I.
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Table 2 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/100cm2) (dpm/100cm2) (dpm/1 00cm 2) (dpm/100cm2) 

MARSSIM-001 (K-SS-379) 94.4 0.520 0.554 0.466 
MARSSIM-002 (K-SS-380) 94.4 0 0.416 0.453 
MARSSIM-003 (K-SS-381) 94.4 0.039 0.526 0.560 
MARSSIM-004 (K-SS-382) 94.4 0.071 0.546 0.574 
MARSSIM-005 (K-SS-383) 94.4 1.03 0.550 0.269 
MARSSIM-006 (K-SS-384) 94.4 0.071 0.355 0.359 
MARSSIM-007 (K-SS-385) 94.4 0.808 0.663 0.542 
MARSSIM-008 (K-SS-386) 94.4 1.26 1.13 1.07 
MARSSIM-009 (K-SS-387) 94.4 0 0.422 0.466 
MARSSIM-010 (K-SS-388) 94.4 0.664 0.575 0.453 
MARSSIM-01 1 (K-SS-389) 94.4 0.832 0.680 0.560 
MARSSIM-012 (K-SS-390) 94.4 0.193 0.571 0.574 
MARSSIM-013 (K-SS-391) 94.4 0.193 0.394 0.359 
MARSSIM-014 (K-SS-392) 94.4 0. 0.459 0.542 

Average 0.406 
Standard Dev. 0.43 7 

Minimum 0 
Maximum 1.26 

Median 0.193 

All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009A were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm 2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 1.26 dpm/100cm2.  
The average removable alpha contamination result was 0.406 dpm/100cm2, less than 1% of the 
DCGL-GA value.  

Wilcoxon Rank Sum (WRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (100.8 dpm/loocm2) between the maximum survey unit total alpha 
contamination result (101.6 dpm/100cm2) and the minimum reference background area total alpha 
contamination result (0.772 dpm/100em2) is less than DCGL-GA (944 dpm/lOOcm2), then the 
survey unit meets the release criterion. Table 3 presents a summary of the data used to complete 
the statistical evaluation of the survey unit.
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Table 3 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/ 00cm2) Group Sample ID (dpm/1 00cm 2) 

RI Asphalt 8.88 S1 MARSSIM-001 48.1 
R2 Asphalt 1.93 S2 MARSSIM-002 69.5 
R3 Asphalt 5.40 S3 MARSSIM-003 21.4 
R4 Asphalt 7.72 S4 MARSSIM-004 32.1 
R5 Asphalt 4.25 S5 MARSSIM-005 26.7 
R6 Asphalt 3.09 S6 MARSSIM-006 26.7 
R7 Asphalt 5.40 S7 MARSSIM-007 26.7 
R8 Asphalt 1.93 S8 MARSSIM-008 64.2 
R9 Asphalt 0.772 S9 MARSSIM-009 26.7 

RIO Asphalt 4.25 SIo MARSSIM-010 48.1 
RI1 Asphalt 5.40 Si1 MARSSIM-011 101.6 
R12 Asphalt 7.72 S12 MARSSIM-012 42.8 
R13 Asphalt 3.09 S13 MARSSIM-013 48.1 
R14 Asphalt 1.93 S14 MARSSIM-014 48.1 

Average: 4.41 Average: 45.1 
Standard Dev. 2.48 Standard Dev. 2L.9 
Minimum: 0.772 Minimum: 2L.4 
Maximum: &88 Maximum: 101.6 
_ Median: 4.25 Median: 45.5 

2.2.2 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009B 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009B is provided on Figure B-1 contained in Attachment B. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-273 through K-SS-286) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm 2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 4.  

Table 4 - Systematic Total Alpha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/lOOcm 2) (dpm/100cm 2) (dpm/100cm 2) (dpm/100cm2) 
MARSSIM-001 944 19.7 15.5 23.2 
MARSSIM-002 944 5.76 12.5 23.2 
MARSSIM-003 944 22.8 16.0 23.2 
MARSSIM-004 944 18.2 15.2 23.2 
MARSSIM-005 944 13.5 14.2 23.2 
MARSSIM-006 944 25.9 16.6 23.2 
MARSSIM-007 944 32.1 17.7 23.2 
MARSSIM-008 944 5.76 12.5 23.2 
MARSSIM-009 944 5.76 12.5 23.2
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DCGL-GA Total Contamination Std. Error MDC 
Sample ID (dpm/100cm2) (dpm/1OOcm 2) (dpm /100cm 2) (dpm/100cm2) 

MARSSIM-010 944 21.3 15.8 23.2 
MARSSIM-011 944 33.7 18.0 23.2 
MARSSIM-012 944 58.5 21.7 23.2 
MARSSIM-013 944 70.9 23.3 23.2 
MARSSIM-014 944 58.5 21.7 23.2 

Average 28.0 
Standard Dev. 20.9 

Minimum 5.76 
Maximum 70.9 

Median 22.0 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009B were 
below the DCGL-GA of 944 dpm/100cm2. The maximum total alpha contamination was 70.9 
dpm/100cm2. The average total alpha contamination was 28.0 dpm/100cm 2.  

The standard deviation of the 14 equal-distant samples was 20.9, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 5. The analytical data 
report is contained in Attachment I.  

Table 5 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/100cm 2) (dpm/1OOcm 2) (dpm/100cm 2) (dpm/1OOcm 2) 

MARSSIM-001 (K-SS-273) 94.4 0 0.459 0.542 
MARSSIM-002 (K-SS-274) 94.4 0 0.348 0.466 
MARSSIM-003 (K-SS-275) 94.4 0 0.380 0.453 
MARSSIM-004 (K-SS-276) 94.4 0 0.437 0.560 
MARSSIM-005 (K-SS-277) 94.4 0 0.411 0.574 
MARSSIM-006 (K-SS-278) 94.4 0 0.244 0.269 
MARSSIM-007 (K-SS-279) 94.4 0.071 0.355 0.359 
MARSSIM-008 (K-SS-280) 94.4 0.337 0.514 0.466 
MARSSIM-009 (K-SS-281) 94.4 0 0.341 0.453 
MARSSIM-010 (K-SS-282) 94.4 0 0.469 0.560 
MARSSIM-01 1 (K-SS-283) 94.4 0.417 0.399 0.269 
MARSSIM-012 (K-SS-284) 94.4 0.193 0.394 0.359 
MARSSIM-013 (K-SS-285) 94.4 0.015 0.504 0.542 
MARSSIM-014 (K-SS-286) 94.4 0 0.368 0.466 

Average 0.074 
Standard Dev. 0.140 

Minimum 0 
Maximum 0.417 
Median 0
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All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009B were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm 2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 0.417 
dpm/100cm2. The average removable alpha contamination result was 0.074 dpm/1OOcm 2, less 
than 1% of the DCGL-GA value.  

Wilcoxon Rank Sum MVRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (70.1 dpm/100cm 2) between the maximum survey unit total alpha contamination 
result (70.9 dpm/100cm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpin/100cm2), then the survey unit meets 
the release criterion. Table 6 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.  

Table 6 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/100cm2) Group Sample ID (dpm/ 00cm 2) 

RI Asphalt 8.88 S1 MARSSIM-001 19.7 
R2 Asphalt 1.93 S2 MARSSIM-002 5.76 
R3 Asphalt 5.40 S3 MARSSIM-003 22.8 
R4 Asphalt 7.72 S4 MARSSIM-004 18.2 
R5 Asphalt 4.25 S5 MARSSIM-005 13.5 
R6 Asphalt 3.09 S6 MARSSIM-006 25.9 
R7 Asphalt 5.40 S7 MARSSIM-007 32.1 
R8 Asphalt 1.93 S8 MARSSIM-008 5.76 
R9 Asphalt 0.772 S9 MARSSIM-009 5.76 

RIO Asphalt 4.25 SlO MARSSIM-010 21.3 
RI1 Asphalt 5.40 S i MARSSIM-011 33.7 
R12 Asphalt 7.72 S12 MARSSIM-012 58.5 
R13 Asphalt 3.09 S13 MARSSIM-013 70.9 
R14 Asphalt 1.93 S14 MARSSIM-014 58.5 

Average: 4.41 Average: 28.0 
Standard Dev. 2.48 Standard Dev. 20.9 
Minimum: 0.772 Minimum: 5.76 
Maximum: 8.88 Maximum: 70.9 
Median: 4.25 Median: 22.0
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2.2.3 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009C 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009C is provided on Figure C-i contained in Attachment C. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-288 through K-SS-301) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 7.  

Table 7 - Systematic Total Alpha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/1OOcm 2) (dpm/100CM2) (dpm/100cm2) (dpn/1OOcm 2) 
MARSSIM-O01 944 17.3 16.4 26.3 
MARSSIM-002 944 17.3 16.4 26.3 
MARSSIM-003 944 43.6 20.7 26.3 
MARSSIM-004 944 25.0 17.8 26.3 
MARSSIM-005 944 28.1 18.3 26.3 
MARSSIM-006 944 29.7 18.5 26.3 
MARSSIM-007 944 43.6 20.7 26.3 
MARSSIM-008 944 32.8 19.0 26.3 
MARSSIM-009 944 29.7 18.5 26.3 
MARSSIM-010 944 52.9 22.0 26.3 
MARSSIM-011 944 3.32 13.7 26.3 
MARSSIM-012 944 85.5 26.0 26.3 
MARSSIM-013 944 70.0 24.2 26.3 
MARSSIM-014 944 37.4 19.7 26.3 

Average 36.9 
Standard Dev. 21.6 

Minimum 3.32 
Maximum 85.5 

Median 3L2 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009C were 
below the DCGL-GA of 944 dpm/100cm2. The maximum total alpha contamination was 85.5 
dpm/100cm 2. The average total alpha contamination was 36.9 dpm/100cm2.  

The standard deviation of the 14 equal-distant samples was 21.6, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 8. The analytical data 
report is contained in Attachment I.
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Table 8 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/100cm 2) (dpm 100cm 2) (dpm/1OOcm 2) (dpm/100cm2) 

MARSSIM-001 (K-SS-288) 94.4 0 0.498 0.560 
MARSSIM-002 (K-SS-289) 94.4 0 0.461 0.574 
MARSSIM-003 (K-SS-290) 94.4 0.417 0.399 0.269 
MARSSIM-004 (K-SS-291) 94.4 0.071 0.355 0.359 
MARSSIM-005 (K-SS-292) 94.4 0 0.475 0.542 
MARSSIM-006 (K-SS-293) 94.4 0.215 0.485 0.466 
MARSSIM-007 (K-SS-294) 94.4 0.176 0.465 0.453 
MARSSIM-008 (K-SS-295) 94.4 0 0.512 0.560 
MARSSIM-009 (K-SS-296) 94.4 0 0.445 0.574 
MARSSIM-010 (K-SS-297) 94.4 0.356 0.381 0.269 
MARSSIM-01 1 (K-SS-298) 94.4 1.05 0.596 0.359 
MARSSIM-012 (K-SS-299) 94.4 0 0.489 0.542 
MARSSIM-013 (K-SS-300) 94.4 0.032 0.439 0.466 
MARSSIM-014 (K-SS-301) 94.4 0 0.416 0.453 

Average 0.166 
Standard Dev. 0.291 

Minimum 0 
Maximum 105 

Median 0.016 

All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009C were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 1.05 dpm/100cm 2.  
The average removable alpha contamination result was 0.166 dpm/100cm 2, less than 1% of the 
DCGL-GA value.  

Wilcoxon Rank Sum (WRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (84.7 dpm/100cm2) between the maximum survey unit total alpha contamination 
result (85.5 dpm/100cm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpm/100cm2), then the survey unit meets 
the release criterion. Table 9 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.
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Table 9 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID dp m/100cm2) Group Sample ID (dpm/1OOcm 2) 

R1 Asphalt 8.88 S1 MARSSIM-001 17.3 
R2 Asphalt 1.93 S2 MARSSIM-002 17.3 
R3 Asphalt 5.40 S3 MARSSIM-003 43.6 
R4 Asphalt 7.72 S4 MARSSIM-004 25.0 
R5 Asphalt 4.25 S5 MARSSIM-005 28.1 
R6 Asphalt 3.09 S6 MARSSIM-006 29.7 
R7 Asphalt 5.40 S7 MARSSIM-007 43.6 
R8 Asphalt 1.93 S8 MARSSIM-008 32.8 
R9 Asphalt 0.772 S9 MARSSIM-009 29.7 

RIO Asphalt 4.25 S10 MARSSIM-010 52.9 
R11 Asphalt 5.40 S l MARSSIM-011 3.32 
R12 Asphalt 7.72 S12 MARSSIM-012 85.5 
R13 Asphalt 3.09 S13 MARSSIM-013 70.0 
R14 Asphalt 1.93 S14 MARSSIM-014 37.4 

Average: 4.41 Average: 36.9 
Standard Dev. 2.48 Standard Dev. 21.6 
Minimum: 0.772 Minimum: 3.32 
Maximum: 8.88 Maximum: 85.5 
Median: 4.25 Median: 31.2 

2.2A Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009D 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009D is provided on Figure D-1 contained in Attachment D. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-303 through K-SS-316) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 10.  

Table 10 - Systematic Total Alpha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/100cm 2) (dpm/1OOcm 2) (dpni/l00cm2) (dpm/100cm 2) 

MARSSIM-001 944 37.1 17.6 20.6 
MARSSIM-002 944 29.4 16.3 20.6 
MARSSIM-003 944 41.8 18.4 20.6 
MARSSIM-004 944 26.3 15.7 20.6 
MARSSIM-005 944 37.1 17.6 20.6 
MARSSIM-006 944 29.4 16.3 20.6 
MARSSIM-007 944 30.9 16.5 20.6 
MARSSIM-008 944 41.8 18.4 20.6 
MARSSIM-009 944 20.0 14.5 20.6
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DCGL-GA Total Contamination Std. Error MDC 
Sample ID (dpm/1OOcm 2) (dpm/1OOcm 2) (dprn/100cm 2) (dpm/100cm 2) 

MARSSIM-010 944 44.9 18.9 20.6 
MARSSIM-01 1 944 80.5 23.9 20.6 
MARSSIM-012 944 86.7 24.6 20.6 
MARSSIM-013 944 75.9 23.3 20.6 
MARSSIM-014 944 92.9 25.4 20.6 

Average 48.2 
Standard Dev. 24.7 

Minimum 20.1 
Maximum 92.9 

Median 39.4 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009D were 
below the DCGL-GA of 944 dpm/100cm 2. The maximum total alpha contamination was 92.9 
dpm/100cm2 . The average total alpha contamination was 48.2 dpm/100cm2 .  

The standard deviation of the 14 equal-distant samples was 24.7, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 11. The analytical data 
report is contained in Attachment I.  

Table 11 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/I00cm 2) (dpm/100cm 2) (dpm/100cm2) (dpm/1OOcm 2) 

MARSSIM-001 (K-SS-303) 94.4 0 0.484 0.560 
MARSSIM-002 (K-SS-304) 94.4 0.071 0.546 0.574 
MARSSIM-003 (K-SS-305) 94.4 0.417 0.399 0.269 
MARSSIM-004 (K-SS-306) 94.4 0.193 0.394 0.359 
MARSSIM-005 (K-SS-307) 94.4 0 0.427 0.542 
MARSSIM-006 (K-SS-308) 94.4 0.093 0.455 0.466 
MARSSIM-007 (K-SS-309) 94.4 0.237 0.480 0.453 
MARSSIM-008 (K-SS-310) 94.4 0.100 0.539 0.560 
MARSSIM-009 (K-SS-31 1) 94.4 0 0.505 0.574 
MARSSIM-010 (K-SS-312) 94.4 0.783 0.495 0.269 
MARSSIM-011 (K-SS-313) 94.4 0 0.289 0.359 
MARSSIM-012 (K-SS-314) 94.4 0 0.489 0.542 
MARSSIM-013 (K-SS-315) 94.4 0.093 0.455 0.466 
MARSSIM-014 (K-SS-316) 94.4 0.237 0.480 0.453 

Average 0.159 
Standard Dev. 0.218 

Minimum 0 
Maximum 0.783 

Mledian 0.093
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All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009D were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 0.783 
dpm/100cm 2. The average removable alpha contamination result was 0.159 dpm/100cm 2, less 
than 1% of the DCGL-GA value.  

WVilcoxon Rank Sum (NVRS) Testin! 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (92.1 dpm/100cm2) between the maximum survey unit total alpha contamination 
result (92.9 dpm/100cm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpm/100cm2), then the survey unit meets 
the release criterion. Table 12 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.  

Table 12 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/100cm2) Group Sample ID (dpm/lOOcm 2) 

R1 Asphalt 8.88 S1 MARSSIM-001 37.1 
R2 Asphalt 1.93 S2 MARSSIM-002 29.4 
R3 Asphalt 5.40 S3 MARSSIM-003 41.8 
R4 Asphalt 7.72 S4 MARSSIM-004 26.3 
R5 Asphalt 4.25 S5 MARSSIM-005 37.1 
R6 Asphalt 3.09 S6 MARSSIM-006 29.4 
R7 Asphalt 5.40 S7 MARSSIM-007 30.9 
R8 Asphalt 1.93 S8 MARSSIM-008 41.8 
R9 Asphalt 0.772 S9 MARSSIM-009 20.0 

RIO Asphalt 4.25 S10 MARSSIM-010 44.9 
Rl11 Asphalt 5.40 S1l MARSSIM-01 1 80.5 
R12 Asphalt 7.72 S12 MARSSIM-012 86.7 
R13 Asphalt 3.09 S13 MARSSIM-013 75.9 
R14 Asphalt 1.93 S14 MARSSIM-014 92.9 

Average: 4.41 Average: 48.2 
Standard Dev. 2.48 Standard Dev. 24.7 
Minimum: 0.772 Minimum: 20.1 
Maximum: 8.88 Maximum: 92.9 
Median: 4.25 Median: 39.4
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2.2.5 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009E 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009E is provided on Figure E-1 contained in Attachment E. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-318 through K-SS-331) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination measurement results are provided below in Table 13.  

Table 13 - Systematic Total Alpha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/100cm2) (dpm/1OOcm 2) (dpm/100cm2) (dpm/1OOcm 2) 
MARSSIM-001 944 36.0 19.5 26.3 
MARSSIM-002 944 26.7 18.0 26.3 
MARSSIM-003 944 57.7 22.6 26.3 
MARSSIM-004 944 45.3 20.9 26.3 
MARSSIM-005 944 18.9 16.7 26.3 
MARSSIM-006 944 40.7 20.2 26.3 
MARSSIM-007 944 56.2 22.4 26.3 
MARSSIM-008 944 26.7 18.0 26.3 
MARSSIM-009 944 34.4 19.3 26.3 
MARSSIM-010 944 53.1 22.0 26.3 
MARSSIM-011 944 81.0 25.5 26.3 
MARSSIM-012 944 65.5 23.6 26.3 
MARSSIM-013 944 84.1 25.8 26.3 
MARSSIM-014 944 53.1 22.0 26.3 

Average 48.5 
Standard Dev. 19.7 

Minimum 18.9 
Maximum 84.1 

Median 49.2 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009E were 
below the DCGL-GA of 944 dpm/100cm2 . The maximum total alpha contamination was 84.1 
dpm/100cm 2. The average total alpha contamination was 48.5 dpm/100cm2.  

The standard deviation of the 14 equal-distant samples was 19.7, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 14. The analytical data 
report is contained in Attachment I.
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Table 14 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/lOOcm 2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 

MARSSIM-001 (K-SS-318) 94.4 0 0.512 0.560 
MARSSIM-002 (K-SS-319) 94.4 0 0.411 0.574 
MARSSIM-003 (K-SS-320) 94.4 0.539 0.434 0.269 
MARSSIM-004 (K-SS-321) 94.4 0.193 0.394 0.359 
MARSSIM-005 (K-SS-322) 94.4 0.015 0.504 0.542 
MARSSIM-006 (K-SS-323) 94.4 0.032 0.439 0.466 
MARSSIM-007 (K-SS-324) 94.4 0 0.399 0.453 
MARSSIM-008 (K-SS-325) 94.4 0 0.512 0.560 
MARSSIM-009 (K-SS-326) 94.4 0 0.461 0.574 
MARSSIM-010 (K-SS-327) 94.4 0.295 0.362 0.269 
MARSSIM-01 I (K-SS-328) 94.4 0.315 0.428 0.359 
MARSSIM-012 (K-SS-329) 94.4 0 0.427 0.542 
MARSSIM-013 (K-SS-330) 94.4 0 0.387 0.466 
MARSSIM-014 (K-SS-331) 94.4 0.115 0.449 0.453 

Average 0.107 
Standard Dev. 0.168 

Minimum 0 
Maximum 0.539 

AMedian 0.008 

All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009E were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm 2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 0.539 
dpm/100cm2. The average removable alpha contamination result was 0.107 dpm/1OOcm 2, less 
than 1% of the DCGL-GA value.  

WVilcoxon Rank Sum (WRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (83.3 dpm/lOOcm2) between the maximum survey unit total alpha contamination 

result (84.1 dpm/loocm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpm/100cm2), then the survey unit meets 
the release criterion. Table 15 presents a summary of the data used to complete the statistical 

evaluation of the survey unit.
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Table 15 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/100cm2) Group Sample ID (dpm/100cm 2) 

RI Asphalt 8.88 S1 MARSSIM-001 36.0 
R2 Asphalt 1.93 S2 MARSSIM-002 26.7 
R3 Asphalt 5.40 S3 MARSSIM-003 57.7 
R4 Asphalt 7.72 S4 MARSSIM-004 45.3 
R5 Asphalt 4.25 S5 MARSSIM-005 18.9 
R6 Asphalt 3.09 S6 MARSSIM-006 40.7 
R7 Asphalt 5.40 S7 MARSSIM-007 56.2 
R8 Asphalt 1.93 S8 MARSSIM-008 26.7 
R9 Asphalt 0.772 S9 MARSSIM-009 34.4 

RIO Asphalt 4.25 SlO MARSSIM-010 53.1 
R11 Asphalt 5.40 Sl1 MARSSIM-011 81.0 
R12 Asphalt 7.72 S12 MARSSIM-012 65.5 
R13 Asphalt 3.09 S13 MARSSIM-013 84.1 
R14 Asphalt 1.93 S14 MARSSIM-014 53.1 

Average: 4.41 Average: 48.5 
Standard Dev. 2.48 Standard Dev. 19.7 
_Minimum: 0.772 Minimum: 1&89 
Maximum: &88 Maximum: 84.1 
Median: 4.25 Median: 49.2 

2.2.6 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009F 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009F is provided on Figure F-1 contained in Attachment F. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-333 through K-SS-346) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 16.  

Table 16 - Systematic Total Alpha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/1OOcm 2) (dpm/1OOcm 2) (dpm/l10cm 2) (dpm/1OOcm 2) 
MARSSIM-001 944 8.42 10.7 18.2 
MARSSIM-002 944 31.7 15.9 18.2 
MARSSIM-003 944 28.6 15.3 18.2 
MARSSIM-004 944 27.0 15.0 18.2 
MARSSIM-005 944 23.9 14.4 18.2 
MARSSIM-006 944 39.4 17.3 18.2 
MARSSIM-007 944 30.1 15.6 18.2 
MARSSIM-008 944 11.5 11.6 18.2 
MARSSIM-009 944 3.77 9.35 18.2
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DCGL-GA Total Contamination Std. Error MDC 
Sample ID (dpm/lOOcm 2) (dpm/l1OOCM 2) (dpm/100cm2) (dpm/100cm2) 

MARSSIM-010 944 30.1 15.6 18.2 
MARSSIM-01 1 944 87.5 24.2 18.2 
MARSSIM-012 944 101 25.9 18.2 
MARSSIM-013 944 62.7 20.9 18.2 
MARSSIM-014 944 84.4 23.8 18.2 

Average 40.8 
Standard Dev. 30.9 

Minimum 3.77 
Maximum 101 

Median 49.2 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009F were 
below the DCGL-GA of 944 dpm/100cm 2. The maximum total alpha contamination was 101 
dpm/100cm 2. The average total alpha contamination was 40.8 dpm/100cm2.  

The standard deviation of the 14 equal-distant samples was 30.9, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 17. The analytical data 
report is contained in Attachment I.  

Table 17 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/1OOcM 2) (dpim/100cm 2) (dpm/100cm2) (dpm/100cm2) 

MARSSIM-001 (K-SS-333) 94.4 0.234 0.341 0.269 
MARSSIM-002 (K-SS-334) 94.4 0.071 0.355 0.359 
MARSSIM-003 (K-SS-335) 94.4 0 0.459 0.542 
MARSSIM-004 (K-SS-336) 94.4 0 0.913 1.07 
MARSSIM-005 (K-SS-337) 94.4 0 0.422 0.466 
MARSSIM-006 (K-SS-338) 94.4 0 0.416 0.453 
MARSSIM-007 (K-SS-339) 94.4 0 0.403 0.560 
MARSSIM-008 (K-SS-340) 94.4 0 0.455 0.574 
MARSSIM-009 (K-SS-341) 94.4 0.295 0.362 0.269 
MARSSIM-010 (K-SS-342) 94.4 0.132 0.375 0.359 
MARSSIM-01 1 (K-SS-343) 94.4 3.55 1.04 0.542 
MARSSIM-012 (K-SS-344) 94.4 0.102 1.00 1.07 
MARSSIM-013 (K-SS-345) 94.4 0.093 0.455 0.466 
MARSSIM-014 (K-SS-346) 94.4 0.115 0.449 0.453 

Average 0.328 
Standard Dev. 0.932 

Minimum 0 
Maximum 3.55 
Median 0.082
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All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009F were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 3.55 dpm/100cm2.  
The average removable alpha contamination result was 0.328 dpm/100cm 2, less than 1% of the 
DCGL-GA value.  

Wilcoxon Rank Sum (WRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (100 dpm/100cm2) between the maximum survey unit total alpha contamination 
result (101 dpm/100cm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpm/100cm2), then the survey unit meets 
the release criterion. Table 18 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.  

Table 18 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/100cm2) Group Sample ID (dpm/ 00cm 2) 

RI Asphalt 8.88 S1 MARSSIM-001 8.42 
R2 Asphalt 1.93 S2 MARSSIM-002 31.7 
R3 Asphalt 5.40 S3 MARSSIM-003 28.6 
R4 Asphalt 7.72 S4 MARSSIM-004 27.0 
R5 Asphalt 4.25 S5 MARSSIM-005 23.9 
R6 Asphalt 3.09 S6 MARSSIM-006 39.4 
R7 Asphalt 5.40 S7 MARSSIM-007 30.1 
R8 Asphalt 1.93 S8 MARSSIM-008 11.5 
R9 Asphalt 0.772 S9 MARSSIM-009 3.77 

RIO Asphalt 4.25 SlO MARSSIM-010 30.1 
R11 Asphalt 5.40 Sli MARSSIM-01 1 87.5 
R12 Asphalt 7.72 S12 MARSSIM-012 101 
R13 Asphalt 3.09 S13 MARSSIM-013 62.7 
R14 Asphalt 1.93 S14 MARSSIM-014 84.4 

Average: 4.41 Average: 40.8 
Standard Dev. 2.48 Standard Dev. 30.9 
Minimum: 0.772 Minimum: 3.77 
_Maximum: 8.88 Maximum: 101 
Median: 4.25 Median: 30.1
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2.2.7 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009G 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009G is provided on Figure G-1 contained in Attachment G. At each of 
the 14 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-014) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-348 through K-SS-361) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 19.  

Table 19 - Systematic Total Alpha Contamination Measurement Results 
Total 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpim/100cm2) (dpm/100cm 2) (dpmf/100cm 2) (dpm/10Ocm 2) 

MARSSIM-001 944 23.6 14.1 17.4 
MARSSIM-002 944 25.1 14.4 17.4 
MARSSIM-003 944 20.5 13.4 17.4 
MARSSIM-004 944 31.3 15.6 17.4 
MARSSIM-005 944 18.9 13.0 17.4 
MARSSIM-006 944 26.7 14.7 17.4 
MARSSIM-007 944 8.1 10.3 17.4 
MARSSIM-008 944 32.9 15.9 17.4 
MARSSIM-009 944 36.0 16.5 17.4 
MARSSIM-010 944 53.1 19.3 17.4 
MARSSIM-011 944 73.2 22.2 17.4 
MARSSIM-012 944 70.1 21.8 17.4 
MARSSIM-013 944 54.6 19.6 17.4 
MARSSIM-014 944 76.3 22.6 17.4 

Average 39.3 
Standard Dev. 22.1 

Minimum &09 
Maximum 76.3 

Median 32.1 

All 14 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009G were 
below the DCGL-GA of 944 dpm/100cm 2. The maximum total alpha contamination was 76.3 
dpm/l10cm2 . The average total alpha contamination was 39.3 dpm/1OOcm2 .  

The standard deviation of the 14 equal-distant samples was 22.1, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 20. The analytical data 
report is contained in Attachment I.
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Table 20 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/100cm2) (dpm/100cm2) (dpmf/100cm2) (dpm/100cm2) 

MARSSIM-001 (K-SS-348) 94.4 0 0.498 0.560 
MARSSIM-002 (K-SS-349) 94.4 0.132 0.559 0.574 
MARSSIM-003 (K-SS-350) 94.4 0.295 0.362 0.269 
MARSSIM-004 (K-SS-351) 94.4 0.376 0.445 0.359 
MARSSIM-005 (K-SS-352) 94.4 0 0.192 0.542 
MARSSIM-006 (K-SS-353) 94.4 0 0.432 1.07 
MARSSIM-007 (K-SS-354) 94.4 0 0.387 0.466 
MARSSIM-008 (K-SS-355) 94.4 0.054 0.433 0.453 
MARSSIM-009 (K-SS-356) 94.4 0.100 0.539 0.560 
MARSSIM-010 (K-SS-357) 94.4 0 0.519 0.574 
MARSSIM-01 1 (K-SS-358) 94.4 0.478 0.417 0.269 
MARSSIM-012 (K-SS-359) 94.4 0.315 0.428 0.359 
MARSSIM-013 (K-SS-360) 94.4 0 0.475 0.542 
MARSSIM-014 (K-SS-361) 94.4 0 0.959 1.07 

Average 0.125 
Standard Dev. 0.168 

Minimum 0 
Maximum 0.478 

Median 0.027 

All 14 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009G were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm 2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 0.478 
dpm/100cm 2. The average removable alpha contamination result was 0.125 dpm/100cm2, less 
than 1% of the DCGL-GA value.  

Wilcoxon Rank Sum MVRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the fast statistical test described below.  

If the difference (75.5 dpm/100cm2) between the maximum survey unit total alpha contamination 
result (76.3 dpm/100cm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpm/100cm 2), then the survey unit meets 
the release criterion. Table 21 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.
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Table 21 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dprn/100cm2) Group Sample ID (dpm/100cm2) 

RI Asphalt 8.88 S1 MARSSIM-001 23.6 
R2 Asphalt 1.93 S2 MARSSIM-002 25.1 
R3 Asphalt 5.40 S3 MARSSIM-003 20.5 
R4 Asphalt 7.72 S4 MARSSIM-004 31.3 
R5 Asphalt 4.25 S5 MARSSIM-005 18.9 
R6 Asphalt 3.09 S6 MARSSIM-006 26.7 
R7 Asphalt 5.40 S7 MARSSIM-007 8.1 
R8 Asphalt 1.93 S8 MARSSIM-008 32.9 
R9 Asphalt 0.772 S9 MARSSIM-009 36.0 

RIO Asphalt 4.25 510 MARSSIM-010 53.1 
R11 Asphalt 5.40 S11 MARSSIM-01 1 73.2 
R12 Asphalt 7.72 S12 MARSSIM-012 70.1 
R 13 Asphalt 3.09 S13 MARSSIM-013 54.6 
R14 Asphalt 1.93 S14 MARSSIM-014 76.3 

Average: 4.41 Average: 39.3 
Standard Dev. 2.48 Standard Dev. 22.1 
Minimum: 0.772 Minimum: 8.09 
Maximum: 8.88 Maximum: 76.3 
Median: 4.25 Median: 32.1 

2.2.8 Total and Removable Alpha Contamination Measurement Results - Sub-Unit Kaiser
FSSPOA-009H 

A layout of the total and removable alpha contamination measurement locations for Survey Sub
Unit Kaiser-FSSPOA-009H is provided on Figure H-1 contained in Attachment H. At each of 
the 15 locations, a measurement (static count with a gas proportional detector) of total alpha 
contamination (identified as MARSSIM-001 through MARSSIM-015) and a smear sample for 
determination of removable alpha contamination (identified as K-SS-363 through K-SS-377) 
were collected on the structural surface. The smear samples were forwarded to Outreach for 
analysis of alpha activity (per the 100 cm2 surface area sampled). Total alpha contamination 
measurement results are provided below in Table 22.  

Table 22 - Syst atic Total Alpha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) (dpm/100cm2) 
MARSSIM-001 944 23.2 15.1 20.5 
MARSSIM-002 944 21.6 14.8 20.5 
MARSSIM-003 944 10.8 12.4 20.5 
MARSSIM-004 944 29.4 16.3 20.5 
MARSSIM-005 944 12.3 12.8 20.5 
MARSSIM-006 944 26.3 15.7 20.5 
MARSSIM-007 944 35.6 17.4 20.5 
MARSSIM-008 944 18.5 14.1 20.5 
MARSSIM-009 944 74.3 23.1 20.5
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DCGL-GA Total Contamination Std. Error MDC 
Sample ID (dpm/lOOcm 2) (dpm/100cm 2) (dpm/1O0cm 2) (dpmi/100cm 2) 

MARSSIM-010 944 61.9 21.4 20.5 
MARSSIM-011 944 51.1 19.8 20.5 
MARSSIM-012 944 40.2 18.1 20.5 
MARSSIM-013 944 97.6 25.9 20.5 
MARSSIM-014 944 68.1 22.3 20.5 
MARSSIM-015 944 60.4 21.2 20.5 

Average 42.1 
Standard Dev. 25.7 

Minimum 10.8 
Maximum 97.6 

Median 35.6 

All 15 total alpha contamination measurements for Survey Sub-Unit Kaiser-FSSPOA-009H were 
below the DCGL-GA of 944 dpm/100cm2. The maximum total alpha contamination was 97.6 
dpm/100cm2. The average total alpha contamination was 42.1 dpm/100cm2 .  

The standard deviation of the 15 equal-distant samples was 25.7, less than the estimated standard 
deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey results) 
used to calculate the minimum number of samples (N) required.  

Analytical results of the smear samples are provided below in Table 23. The analytical data 
report is contained in Attachment I.  

Table 23 - Systematic Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpm/100cm 2) (dpm/100cm2) (dpm/l00cm2) (dpm/100cm2) 

MARSSIM-001 (K-SS-363) 94.4 0.193 0.394 0.359 
MARSSIM-002 (K-SS-364) 94.4 0.198 0.545 0.542 
MARSSIM-003 (K-SS-365) 94.4 0 0.913 1.07 
MARSSIM-004 (K-SS-366) 94.4 0 0.422 0.466 
MARSSIM-005 (K-SS-367) 94.4 0 0.416 0.453 
MARSSIM-006 (K-SS-368) 94.4 0.100 0.539 0.560 
MARSSIM-007 (K-SS-369) 94.4 0 0.214 0.574 
MARSSIM-008 (K-SS-370) 94.4 0.325 0.216 0.269 
MARSSIM-009 (K-SS-371) 94.4 0.197 0.207 0.359 
MARSSIM-010 (K-SS-372) 94.4 0.015 0.504 0.542 
MARSSIM-011 (K-SS-373) 94.4 0.712 1.07 1.07 
MARSSIM-012 (K-SS-374) 94.4 0.398 0.528 0.466 
MARSSIM-013 (K-SS-375) 94.4 0.054 0.433 0.453 
MARSSIM-014 (K-SS-376) 94.4 0.405 0.602 0.560 
MARSSIM-015 (K-SS-377) 94.4 1.23 0.755 0.574 

Average 0.255 
Standard Dev. 0.338 

Minimum 0 
Maximum 1.23 

Median 0.193
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All 15 smear sample results for Survey Sub-Unit Kaiser-FSSPOA-009H were below the 
removable contamination DCGL-GA of 94.4 dpm/100cm2 (10% of the total contamination 
DCGL-GA value). The maximum removable alpha contamination result was 1.23 dpm/100cm 2.  
The average removable alpha contamination result was 0.255 dpm/100cm 2, less than 1% of the 
DCGL-GA value.  

Wilcoxon Rank Sum (MRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey sub-unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (96.8 dpm/100cm2) between the maximum survey unit total alpha contamination 
result (97.6 dpmf/100cm2) and the minimum reference background area total alpha contamination 
result (0.772 dpm/100cm2) is less than DCGL-GA (944 dpm/lOOcm2), then the survey unit meets 
the release criterion. Table 24 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.  

Table 24 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/100cm2) Group Sample ID (dpm/lOOcm 2) 

RI Asphalt 8.88 S1 MARSSIM-001 23.2 
R2 Asphalt 1.93 S2 MARSSIM-002 21.6 
R3 Asphalt 5.40 S3 MARSSIM-003 10.8 
R4 Asphalt 7.72 S4 MARSSIM-004 29.4 
R5 Asphalt 4.25 $5 MARSSIM-005 12.3 
R6 Asphalt 3.09 S6 MARSSIM-006 26.3 
R7 Asphalt 5.40 S7 MARSSIM-007 35.6 
R8 Asphalt 1.93 S8 MARSSIM-008 18.5 
R9 Asphalt 0.772 $9 MARSSIM-009 74.3 

RIO Asphalt 4.25 510 MARSSIM-010 61.9 
R11 Asphalt 5.40 S11 MARSSIM-011 51.1 
R12 Asphalt 7.72 S12 MARSSIM-012 40.2 
R13 Asphalt 3.09 S13 MARSSIM-013 97.6 
R14 Asphalt 1.93 S14 MARSSIM-014 68.1 
R15 Asphalt 5.40 S15 MARSSIM-015 60.4 

Average: 4.48 Average: 42.1 
Standard Dev. 2.40 Standard Dev. 25.7 
Minimum: 0.772 Minimum: 10.8 
Maximum: 8.88 Maximum: 97.6 
Median: 4.25 Median: 35.6
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-009 consists of the asphalt loading pad associated with the railroad 
spur constructed for the load-out of exempt radiological materials to be disposed at the U.S.  
Ecology, Grandview, Idaho facility.  

The asphalt loading pad is approximately 70.5 meters in length and 10.5 meters in width (area of 
740 mi). It overlies Excavation Bottom Survey Unit Kaiser-FSS-007. It is bounded to the south 
by Post Operational Survey Unit Kaiser-FSSPOA-0 11, to the east by Post Operational Survey 
Unit Kaiser-FSSPOA-010, to the north by Post Operational Survey Units Kaiser-FSSPOA-006 
and Kaiser-FSSPOA-006, and to the west by Post Operational Survey Unit Kaiser-FSSPOA-005 
(Figure 3).  

For final status surveying purposes, the asphalt pad's structural surface was divided into eight 
Class 1 sub-units of areas less than or equal to 100 m2 . These eight sub-units are identified as 
Kaiser-FSSPOA-009A through Kaiser-FSSPOA-009H.  

The acceptance criterion for structures remaining at the Tulsa facility is the DCGL-GA of 944 
dpm/100cm 2 for total alpha contamination and 94.4 dpm/100cm2 for removable alpha 
contamination. The final status survey of each survey sub-unit consisted of a gross alpha scan of 
the structural surface and systematic measurements of total and removable alpha contamination.  
The results of the final status survey activities for all 8 survey sub-units were as follows: 

" The 100 percent coverage gross alpha scan of the structural surface did not indicate the 
presence of small areas of elevated activity (above the DCGL-GA for the site).  

" All systematic measurements of total alpha contamination were below the DCGL-GA of 
944 dpm/100cm2 .  

" All smear sample results were below the DCGL-GA of 94.4 dpm/Il00cm 2 for removable 
alpha contamination.  

* The total alpha contamination results meet the DP statistical criterion based on the first 
statistical evaluation of the data (WRS Test procedure).  

The results of the final status survey activities show that Survey Unit Kaiser-FSSPOA-009 meets 
the DP acceptance criteria.  
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Attachment A, Figure A-1 
Gross Alpha Scan Grid Layout 
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Daily Alpha Scan MDC 

KAISER-FSSPOA-009A 
Instrument Serial Number: 193686 Cal. Due: 312/2007 

Detector Serial Number: PR190485 Cal. Due: 3/2/2007 
Radiation Detected: Alpha I For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) cm cpm) (cn/s) m .- ) 

7/29/2006 400 11.7 0.1484 3.90 N/A 0.95 

7/29/2006 800 11.7 0.1484 7.80 N/A 0.95 

7/29/2006 1180 11.7 0.1484 11.70 N/A 0.95 

8/2/2006 400 11.7 0.1484 3.90 N/A 0.95 

8/2/2006 800 11.7 0.1484 7.80 N/A 0.95 

8/2/2006 1180 11.7 0.1484 11.70 N/A 0.95

4. 4 4~ 4 4. 4

4. 4 4. 4 I. 4

t 4. 4. 4. I 4.

4. 4 4. 4 I 4

4. 4 1 4 1 4

I 4. 4. I 4.

I 4. I 4. I 4.

I 4. I 4. I 4.

Comments: Instrument Model and Detector Model/Type: Ludlum Model 2360 Alpha-Beta Scaler/Rate Meter 
with Model 43-68 100 cm2 Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
!1.) Instrument Efficiency is the 4x instrument efficiency.  
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Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009A 

Survey Data Conversion Form 
Form ESC/HPMIM-3-2-2

Date of Survey: 8/10/2006 Type of Radiation: Alpha 

Instrument Serial #: 193686 Calibration Due Date: 3/2/2007 

Detector Serial #: PR190485 Calibration Due Date: 3/2/2007 

E. (Surface Efficiency): 0.25 Ei (Insturment Efficiency): 0.2968 

BKG Counts: 42 BKG Count Time (min): 28

Active Area of Detector Probe (cm2): 126 MDC (dDm/1O0cm 2): 47.6

Survey Survey Poin Gross Count Total 95% CL 
Count Time Gross Counts Rate Net Count Rate Contamination Uncertainty 

FSS Swipe Number Location (min) (cts) (cpm) (cpm) (dpnhlOOcm2) (dpn/lOOcnl2) 

K-SS-379 MARSSIM-001 2 12 6 4.50 48.1 36.6 

K-SS-380 MARSSIM-002 2 16 8 6.50 69.5 42.2 

K-SS-381 MARSSIM-003 2 7 4 2.00 21.4 28.2 

K-SS-382 MARSSIM-004 2 9 5 3.00 32.1 31.8 

K-SS-383 MARSSIM-005 2 8 4 2.50 26.7 30.0 

K-SS-384 MARSSIM-006 2 8 4 2.50 26.7 30.0 

K-SS-385 MARSSIM-007 2 8 4 2.50 26.7 30.0 

K-SS-386 MARSSIM-008 2 15 8 6.00 64.2 40.9 

K-SS-387 MARSSIM-009 2 8 4 2.50 26.7 30.0 

K-SS-388 MARSSIM-010 2 12 6 4.50 48.1 36.6 

K-SS-389 MARSSIM-011 2 22 11 9.50 101.6 49.4 

K-SS-390 MARSSIM-012 2 11 6 4.00 42.8 35.1 

K-SS-391 MARSSIM-013 2 12 6 4.50 48.1 36.6 

K-SS-392 MARSSIM-014 2 12 6 4.50 48.1 36.6
Comment, 14 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum Model 2360 Alpha-Beta Scaler/Rate Meter with Model 43 
68 100cm2 Gas Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/10/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/1012006

Q:AP4000PA4072\FSS Reports\Volume VilKaiser-POA-009\Attachment AFSSPOA-009A Total Contamination Results.xls
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Attachment A, Table A-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009A I Part I 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

Survey Number KAISER-FSSPOA-009A for 7-29M06 Ludlum 2360 Alpha-Beta Scaler/Rate Meter 
with 43-68 100cm2 Gas Proportional Detector 
s/n: 193686/PRI90485

Cal Due: 

Alpha Eff:

3/2/2007 

14.84%asphalt 
Tech: DBW

Scan _ weighted weighted Bgrd 
cpm dpm/lOOcm2  cpm dpMrlOOcm2 cpm dpm/100cm 2  cpm 

Location Grid min min max max ave ave (2mln) Date 

Aspalt Pad Outer Ring A 0 -43 10 171 5 64 2.0 7/29/2006 

Aspatt Pad Outer Ring B 0 -43 20 385 5 64 2.0 7/29/2006 

Aspalt Pad Outer Ring C 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring D 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring E 0 -43 10 171 0 -43 2.0 7/29/2006 

Aspaft Pad Outer Ring F 0 -43 10 171 0 -43 2.0 7/29/2006 

Aspatt Pad Outer Ring G 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspaft Pad Outer Ring H 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspaft Pad Outer Ring I 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring J 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspaft Pad Outer Ring K 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring L 0 -43 5 64 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring M 0 -43 10 171 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring N 0 -43 10 171 0 -43 2.0 7/29/2006 

Aspalt Pad Outer Ring 0 0 -43 5 64 0 -43 2.0 7/29/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (dicks on audible) are infrequent, and 1 count may equal 10 cpm, 
the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpmI/00cmc.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background is an average of five (5) two minute readings taken at equally spaced distances across survey unit.

QAP4000PA4072TFSS Reports\Volume VilKaiser-POA-.O9%ttachment A'SSFOA-O09A Tables A-i and A-2.xls
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Attachment A, Table A-2 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009A I Part II 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

(7

Survey Number KAISER-FSSPOA-009A for 8-1-06 Ludlum 2360 Alpha-Beta Scaler/Rate Meter 
with 43-68 100cm2 Gas Proportional Detector 
s/n: 193686/PR190485

Cal Due: 

Alpha Eff:

3/2/2007 

14.84%asphaft 
Tech: DBW

Scan weighted weighted Bgrd 
cpm dpm/lO0cm 2 cpm dpm/100cm cpm dpm/100cm2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad Outer Ring P 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspaft Pad Outer Ring Q 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring R 0 .45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring S 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Rilng T 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring U 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring V 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring W 0 -45 10 169 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring X 0 -45 20 383 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring Y 0 -45 20 383 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring Z 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AA 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspatt Pad Outer Ring AB 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AC 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AD 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AE 0 -45 20 383 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring AF 0 -45 10 169 0 -45 2.1 8/1/2006 
Aspalt Pad Outer Ring AG 0 -45 20 383 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring AH 0 -45 20 383 5 62 2.1 8/1/2006 
Aspaet Pad Outer Ring Al 0 -45 10 169 5 62 2.1 8/1/2006 
Aspalt Pad Outer Ring AJ 0 -45 20 363 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring AK 0 -45 20 363 5 62 2.1 8/1/2006

Q:AP40OOPA4077FSS ReportsIVolume VI~aiser-POA-009\Atachment AWFSSFOA-OOA Tables AXi and A-2.xlsPae23 Page 2of 3
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Attachment A, Table A-2 

Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009A I Part II 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation

C

Survey Number KAISER-FSSPOA-009A for 8-1-06 Ludlum 2360 Alpha-Beta Scaler/Rate Meter 
with 43-68 100cm2 Gas Proportional Detector 
s/n: 193686/PR190485

Cal Due: 

Alpha Eff:

3/2/2007 

14.84%asphaft 
Tech: DBW

Scan weighted weighted Bgrd 
cpm dpm/lOOcm 2 cpm dpm/lOOcm cpm dpm/110cm 2  cpm 

Location Grid min min max max ave ave (2mln) Date 

Aspalt Pad Outer Ring AL 0 -45 20 383 5 62 2.1 8/11/2006 

Aspalt Pad Outer Ring AM 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AN 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AO 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AP 0 -45 10 169 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring AQ 0 -45 10 169 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring AR 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AS 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AT 0 -45 5 62 0 .45 2.1 8/1/2006 

Aspalt Pad Outer Ring AU 0 -45 10 169 0 -45 2.1 8/1/2006 

Aspalt Pad Outer Ring AV 0 -45 20 363 5 62 2.1 8/1/2006 

Aspalt Pad Outer Ring AW 0 -45 5 62 0 -45 2.1 8/1/2006 

Aspatt Pad Outer Ring AX 0 -45 20 383 5 62 2.1 8/1/2006 

Aspatt Pad Outer Ring AY 0 -45 5 62 0 -45 2.1 8/1/2006 

AspaltPad Outer Ring AZ 0 -45 5 62 0 -45 2.1 8/1/2006 

Notes: 

1. The weighted cpm Is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and 1 count may equal 10 cpm, 

the surveyor determines the "weighted average'.  

2. The acceptance criteria for Total Contamination is 944 dpm/1 00cm2?.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background is an average of nine (9) two minute readings taken at equally spaced distances across survey unit.

Q:AP4000\PA4072FSS Reports\Volume VilXaiser-POA-009ttachment AFSSFOA-009A Tables A-1 and A-2.xds Page 3 of 3



ATTACHMENT B 
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* Alpha Scan MDC Calculation Form 

* Total Alpha Contamination Survey Data Conversion Form 

* TABLE B-i Gross Alpha Scan Results Summary
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* SYSTEMATIC SAMPLING LOCATION 
BASED ON RANDOM START POINT AND 
AN EQUAL DISTANT TRIANGULAR GRID 

* RANDOM START POINT

FIGURE B-1 
SYSTEMATIC SAMPLING LOCATIONS 

SURVEY UNIT KAISER-FSSPOA-009 
FINAL STATUS SURVEY 

THORIUM REMEDIATION PROJECT 
TULSA, OKLAHOMA FACILITY 

PREPARED FOR 

KAISER ALUMINUM & CHEMICAL CORPORATION 
TULSA, OKLAHOMA

APPROVED RFD 08/31/06 

CHECKED RFD 08/31/06 
DRAWN DEB 08/01/06 

DRAWING NUMBER 

PA4072094B
Penn E&R 
Environmental & Remediation, Inc.
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Daily Alpha Scan MDC 

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number-. 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PR124946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha I For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

P(n > 2)= 1-1+ (GE6+0B)d 
60v ( P(nŽ

-GEd 

1)=l-e 60v

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) (cm) (cpm) (cm/s) (cpm) 

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/3/2006 1080 16.0 0.1108 10.7 N/A 0.95 

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
Model 43-37 582cm 2 Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
.. 1.) Instrument Efficiency is the 4xt instrument efficiency.

Q:%P4O000PA4072TFSS Reports\Volumne VI\Kaiser-POA-0O9\Afttchment B~Apha Scan MDC 009B.xls



Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009B 

Survey Data Conversion Form 
Form ESClHPMIM-3-2-2

Date of Survey: 8/3/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Serial #: PR12946 Calibration Due Date: 7/24/2007 

E, (Surface Efficiency): 0.25 Ej (Insturment Efficiency): 0.2216 

BKG Counts: 172 BKG Count Time (min): 28

Active Area of Detector Probe (cm 2): 582 MDC (dpm/rrl0cm 2): 23.2

Survey Gross Count Total 95% CL 
Survey Point Count Gross Counts Rate Net Count Rate Contamination Uncertainty 

FSS Swipe Number Location Time (min) (cts) (cpm) (cpm) (dpm/lOOcm2 ) (dpm/100cn2 ) 

K-SS-273 MARSSIM-001 2 25 13 6.36 19.7 15.5 

K-SS-274 MARSSIM-002 2 16 8 1.86 5.76 12.5 

K-SS-275 MARSSIM-003 2 27 14 7.36 22.8 16.0 

K-SS-276 MARSSIM-004 2 24 12 5.86 18.2 15.2 

K-SS-277 MARSSIM-005 2 21 11 4.36 13.5 14.2 

K-SS-278 MARSSIM-006 2 29 15 8.36 25.9 16.6

kSQ,_-770 M1APQQIk.lfln7 9 'A'A 17 iA A 11 1 177

K-SS-280 MARSSIM-008 2 16 8 1.86 5.76 12.5 

K-SS-281 MARSSIM-009 2 16 8 1.86 5.76 12.5 

K-SS-282 MARSSIM-010 2 26 13 6.86 21.3 15.8 

K-SS-283 MARSSIM-011 2 34 17 10.9 33.7 18.0 

K-SS-284 MARSSIM-012 2 50 25 18.9 58.5 21.7 

K-SS-285 MARSSIM-013 2 58 29 22.9 70.9 23.3 

K-SS-286 MARSSIM-014 2 50 25 18.9 58.5 21.7 
Comment, 14 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 582cm2 Gas 
Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/3/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006

Q:\P4000PA4072FSS Reports\Volume Vl\Kaiser-POA-009Attachment B\FSSPOA-009B Total Contamination Results.xls
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Attachment B, Table B-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009B 

Final Status Survey 
Thorium Remedlatlon Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
43-37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009B 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 

cpm dpm/loocm2 cpm dpmllOOcm 2 cpm dpm/IOOcm2 cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad A 1 0 -35 40 213 4 -10 5.6 7/29/2006 

Aspalt Pad A2 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspalt Pad A3 0 -35 40 213 1 -29 5.6 7/29/2006 

Aspalt Pad A4 0 -35 40 213 2 -22 5.6 7/29/2006 

Aspalt Pad A5 0 -35 80 461 5 -4 5.6 7/29/2006 

Aspalt Pad A6 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspaft Pad A7 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad A8 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspaft Pad A9 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspalt Pad A10 0 .35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad B1 0 -35 60 337 3 -16 5.6 7/29/2006 

Aspalt Pad B2 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad B3 0 -35 60 337 2 -22 5.6 7/29/2006 

Aspalt Pad B4 0 -35 40 213 2 -22 5.6 7/29/2006 

Aspalt Pad B5 0 -35 60 337 4 -10 5.6 7/29/2006 

Aspalt Pad B6 0 -35 10 27 1 .29 5.6 7/29/2006 

Aspalt Pad B7 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad B8 0 -35 60 337 3 -16 5.6 7/29/2006 

Aspaft Pad B9 0 -35 40 213 2 -22 5.6 7/29/2006

Q:\P400o'\PA072ZFSS ReportsVolurne Vl'Jaiser4-POA-009%tachmarit B\FSSFOA-MOB Table B-I .xls1of 1l016



( C 
Attachment B, Table B-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009B 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
43-37 582cm' Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009B 

asphaft 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 
cpm dpm/l OOcm2 cpm dpm/lOcm cpm dpm/IOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad BIO 0 -35 10 27 0 .35 5.6 7/29/2006 

Aspelt Pad CI 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspelt Pad C2 0 -.35 40 213 3 -16 5.6 7/29/2006 

Aspalt Pad C3 0 -35 60 337 3 -16 5.6 7/29/2006 

Aspalt Pad C4 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad C5 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad C6 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad C7 0 -35 60 337 2 -22 5.6 7/29/2006 

Aspalt Pad C8 0 -35 30 151 1 -29 5.6 7/29/2006 

Aspalt Pad C9 0 -35 50 275 4 -10 5.6 7/29/2006 

Aspalt Pad C10 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspalt Pad DI 0 -35 40 213 3 -16 5.6 7/29/2006 

Aspelt Pad D2 0 -35 20 89 2 .22 5.6 7/29/2006 

Aspaet Pad D3 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad D4 0 -35 10 27 1 .29 5.6 7/29/2006 

Aspaft Pad D5 0 -.35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad D6 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspalt Pad D7 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad D8 0 -35 10 27 0 -35 5.6 7/29/2006

Q:AP40oOPA407ZFSS RepoftalVolume Vlu~alser.PoA-009%Atachment B\FSSFOA-M0B Table B-1 ids 2f2of6
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Attachment B, Table B-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009B 

Final Status Survey 
Thorium Remedlatlon Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
43-37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009B 

asphalt

Cal Due: 

Alpha Elf:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpm/lOlcm2 cpm dpmIIOOcm 2  cpm dpm/IOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad D9 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad DIG 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspelt Pad El 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad E2 0 -35 40 213 1 -29 5.6 7/29/2006 

Aspae Pad E3 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspelt Pad E4 0 -35 40 213 3 -16 5.6 7/29/2006 

Aspelt Pad E5 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad E6 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspelt Pad E7 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspalt Pad E8 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspae Pad E9 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad EIO 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspae Pad F1 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad F2 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad F3 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspae Pad F4 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspaet Pad F5 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad F6 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad F7 0 -35 40 213 2 -22 5.6 7/29/2006

QWP4000%PA4072FSS ReportsVolurm VlIKaiser-POA.OO~ftachrnent BXFSSFOA-OOB Table 9-1.ide 013 of 6
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Attachment B, Table B-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009B 

Final Status Survey 
Thorium Remedlatlon Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
43-37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009B 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan _ weighted weighted Bgrd 
cpm dpm/10Ocm2  cpm dpmllOOcm2 cpm dpm/lOOcm2 cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad F8 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad F9 0 -35 20 89 2 .22 5.6 7/29/2006 

Aspeft Pad FIO 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad GI 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad G2 0 -35 40 213 2 -22 5.6 7/29/2006 

Aspalt Pad G3 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspalt Pad G4 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad G5 0 -35 20 89 1 -29 5.6 7/29/2006 

Aspaft Pad G6 0 -35 60 337 4 -10 5.6 7/29/2006 

Aspalt Pad G7 0 -35 60 337 3 -16 5.6 7/29/2006 

Aspalt Pad G8 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad G9 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspaft Pad GIO 0 -35 40 213 2 -22 5.6 7/29/2006 

Aspalt Pad HI 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad H2 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad H3 0 -35 20 89 3 -16 5.6 7/29/2006 

Aspalt Pad H4 0 -35 10 27 1 .29 5.6 7/29/2006 

Aspalt Pad H5 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspalt Pad H6 0 -35 10 27 0 -35 5.6 7/29/2006
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Attachment B, Table B-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009B 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
43-37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009B 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpM dpm/lO0cm 2 cpm dpmlOOcmM2  cpm dpm/IOOcm" cpm 

Location Grid min min max max ave ave (2min) Date 

Aspelt Pad H7 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad H8 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspelt Pad H9 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspaet Pad HIO 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspalt Pad I1 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad 12 0 -35 60 337 4 -10 5.6 7/29/2006 

Aspelt Pad 13 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad 14 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspeft Pad 15 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad 16 0 -35 40 213 3 -16 5.6 7/29/2006 

Aspalt Pad 17 0 -35 40 213 3 -16 5.6 7/29/2006 

Aspalt Pad 18 0 -35 40 213 4 -10 5.6 7/29/2006 

Aspelt Pad 19 0 -35 60 337 5 -4 5.6 7/29/2006 

Aspalt Pad 110 0 -35 60 337 4 -10 5.6 7/29/2006 

Aspelt Pad Ji 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspalt Pad J2 0 -35 20 89 2 -22 5.6 7/29/2006 

Aspalt Pad J3 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspelt Pad J4 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad J5 0 -35 10 27 1 -29 5.6 7/29/2006

Q:AP400O'\PA4072FSS ReportsIVolume VPl~aiser-POA4)09\Attachrnent B\FSSFOA-0099 Table B1.1 xs 5f501`6
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Attachment B, Table B-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009B 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
43-37 582cm' Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009B 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/IOOcm 2 cpm dpm/lOOcm cpm dpm/lOOcm 2 cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad J6 0 -35 10 27 1 -29 5.6 7/29/2006 

Aspalt Pad J7 0 -35 10 27 0 -35 5.6 7/29/2006 

Aspalt Pad J8 0 -35 10 27 0 .35 5.6 7/29/2006 

Aspalt Pad J9 0 -35 10 27 0 .35 5.6 7/29/2006 

Aspalt Pad JIO 0 -35 10 27 0 .35 5.6 7/29/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and I count may equal 10 cpm, 

the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpmll 00cc?.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance Is demonstrated by static counts and smear (sample) results.  

5. Background is an average of sixteen (16) two minute readings taken at equally spaced distances across survey unit.

Q:AP4OOOiP072ZFSS Repoitswolume VfMaiser-POA.OO9%Aflnchment B\iFSSFOA-MOB Table 8-i .xls 6f6oCyr6
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FIGURE C-1 
SYSTEMATIC SAMPLING LOCATIONS 

SURVEY UNIT KAISER-FSSPOA-009 
FINAL STATUS SURVEY 

THORIUM REMEDIATION PROJECT 
TULSA, OKLAHOMA FACILITY 

PREPARED FOR 

KAISER ALUMINUM & CHEMICAL CORPORATION 
TULSA. OKLAHOMA

APPROVED RFD 08/31/06 
CHECKED RFD 08/31/06 
DRAWN DEB 08/01/06 

DRAWING NUMBER 

PA4072094C
APenn E&R 

Environmental & Remedlatlon, Inc.



Daily Alpha Scan MDC

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number. 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PRI24946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) (cm) (cpm) (cm/s) (cpm) . -L 

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/3/2006 1080 16.0 0.1108 10.7 N/A 0.95 

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
Model 43-37 582cm 2 Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
1.) Instrument Efficiency is the 4n instrument efficiency.

Q:TP4000TA4072kFSS ReportskVolume VIMaisor-POA-OO9WAttchment ClA~pha Scan MDC 009C.xls



Total Alpha Contamination Form 
Survey Unit Kaiser-FSSPOA-009C 

Survey Data Conversion Form 
Form ESCIHPMIM-3-2-2

Date of Survey, 8/4/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Sedal #: PR12946 Calibration Due Date: 7/24/2007 

E, (Surface Efficiency): 0.25 E, (Insturment Efficiency): 0.2216 

BKG Counts: 236 BKG Count Time (min): 28

Active Area of Detector Probe (cMn2): 582 MDC (dDm/1OOcm 2): 26.3

Survey Survey Point Gross Count Total 95% CL 

Count Time Gross Counts Rate Net Count Ratc Contamination Uncertainty 

FSS Swipe Number Location (min) (cts) (cpm) (cpm) (dprmlO00cm2) (dpm/lO00cnl) 

K-SS-288 MARSSIM-001 2 28 14 5.57 17.3 16.4 

K-SS-289 MARSSIM-002 2 28 14 5.57 17.3 16.4 

K-SS-290 MARSSIM-003 2 45 23 14.1 43.6 20.7 

K-SS-291 MARSSIM-004 2 33 17 8.07 25.0 17.8 

K-SS-292 MARSSIM-005 2 35 18 9.07 28.1 18.3 

K-SS-293 MARSSIM-006 2 36 18 9.57 29.7 18.5

K-SS-294 MARSSIM-007 2 45 23 14.1 43.6 20.7

K-SS-295 MARSSIM-008 2 38 19 10.6 32.8 19.0 

K-SS-296 MARSSIM-009 2 36 18 9.57 29.7 18.5 

K-SS-297 MARSSIM-010 2 51 26 17.1 52.9 22.0 

K-SS-298 MARSSIM-011 2 19 10 1.07 3.32 ' 13.7 

K-SS-299 MARSSIM-012 2 72 36 27.6 85.5 26.0 

K-SS-300 MARSSIM-013 2 62 31 22.6 70.0 24.2 

K-SS-301 MARSSIM-014 2 41 21 12.1 37.4 19.7 

Commenh 14 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 582cm2 

Gas Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/8/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006

Q:\P4000\PA4072\FSS Reports\Volume VI\Kalser-POA-009Attachment C\FSSPOA-009C Total Contamination Results.xls
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Attachment C, Table C-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009C 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009C 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/IOOcm2  cpm dpm/l OOcm cpm dpm/100cm2 cpm 
Location Grid min min max max ave ave (2min) Date 

Aspaet Pad Al 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspelt Pad A2 0 -33 20 91 4 -9 5&4 7/31/2006 

Aspelt Pad A3 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad A4 0 -33 60 339 5 -2 5.4 7/31/2006 

Aspaft Pad A5 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad A6 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad A7 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad A8 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad A9 0 -33 10 29 0 -33 5.4 7/31/2006 

Aspalt Pad A10 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad BI 0 -33 60 339 4 -9 5.4 7131/2006 

Aspalt Pad B2 0 -33 70 401 5 .2 5.4 7/31/2006 

Aspaft Pad B3 0 -33 20 91 2 -21 5.4 7/31/2006 

Aspalt Pad B4 0 -33 70 401 5 -2 5.4 7/31/2006 

Aspalt Pad B5 0 -33 20 91 2 -21 5.4 7/31/2006 

Aspalt Pad B6 0 -33 20 91 2 -21 5.4 7/31/2006 

Aspaft Pad B7 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad B8 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspaft Pad B9 0 -33 10 29 0 -33 5.4 7/31/2006

QAP40OO\PA4O7ZiFSS ReportslVolume V1~alser.POA-009%Atachmient CWFSSFOA-O0gC Table C-I .xls 11IOf 6
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Attachment C. Table C-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009C 

Final Status Survey 
Thorium Remedlatlon Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009C 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 
cpm dpm/lOOcm2 cpm dpm/10OCcm 2  cpm dpmllOOcm2 cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad B10 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspat Pad CI 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad C2 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad C3 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspelt Pad C4 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad C5 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad C6 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad C7 0 -33 60 339 4 -9 5.4 7/31/2006 

Aspalt Pad C8 0 -33 10 29 0 -33 5.4 7131/2006 

Aspalt Pad C9 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspaft Pad CIO 0 -33 60 339 6 4 5.4 7/31/2006 

Aspaft Pad D 1 0 -33 80 463 7 10 5.4 7/31/2006 

Aspalt Pad D2 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad D3 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad D4 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad D5 0 -33 40 215 3 .15 5.4 7/31/2006 

Aspaft Pad D6 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad D7 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad D8 0 -33 40 215 1 -27 5.4 7/31/2006

Q:W40OOPA4O7Z~FSS ReportalVolume VlKaiser-POA4*Mt~Atachment CTFSSFOA-009C Table C-I xl, o12 of 6
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Attachment C, Table C-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009C 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm' Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009C 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm1OOcm 2  cpm dpm/lOOcm 2  cpm dpm/l OOcm 2 cpm 
Location Grid min min max max ave ave (2min) Date 

Aspaet Pad D9 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad DIO 0 -33 20 91 2 -21 5.4 7/31/2006 

Aspalt Pad El 0 -33 80 463 10 29 5.4 7/31/2006 

Aspalt Pad E2 0 -33 60 339 8 16 5.4 7/31/2006 

Aspalt Pad E3 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad E4 0 -33 20 91 2 -21 5.4 7/3112006 

Aspalt Pad E5 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad E6 0 -33 10 29 0 -33 5.4 7/31/2006 

Aspalt Pad E7 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad E8 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad E9 0 -33 40 215 1 -27 5.4 7/31/2006 

Aspalt Pad EIO 0 -33 20 91 1 -27 5.4 7/31/2006 

Aspalt Pad F1 0 -33 60 339 8 16 5.4 7/31/2006 

Aspaft Pad F2 0 -33 20 91 3 -15 5.4 7/31/2006 

Aspalt Pad F3 0 -33 60 339 6 4 5.4 7/31/2006 

Aspaft Pad F4 0 -33 60 339 5 -2 5.4 7/31/2006 

Aspalt Pad F5 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad F6 0 -33 60 339 5 -2 5.4 7/31/2006 

Aspalt Pad F7 0 -33 40 215 3 -15 5.4 7/31/2006

W:P4OOMPA4O7ZiSS Reportsk~olume vIWalser-POA.009Attachment C\FSSFOA-OO9C Table C-i .xls 3301`6
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Attachment C, Table C-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009C 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009C 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan _ weighted weighted Bgrd 
cpm dpm/100cm2  cpm dpm/lOOomz2  cpm dpm/100cm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspaft Pad F8 0 -33 60 339 6 4 5.4 7/31/2006 

Aspalt Pad F9 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad FIO 0 -33 10 29 2 -21 5.4 7/31/2006 

Aspalt Pad GI 0 -33 80 463 8 16 5.4 7/31/2006 

Aspalt Pad G2 0 -33 60 339 5 .2 5.4 7/31/2006 

Aspalt Pad G3 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspelt Pad G4 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad G5 0 .33 40 215 3 -15 5.4 7/3112006 

Aspaet Pad G6 0 -33 80 463 7 10 5.4 7/31/2006 

Aspalt Pad G7 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad G8 0 -33 20 91 1 -27 5.4 7/31/2006 

Aspalt Pad G9 0 -33 60 339 5 -2 5.4 7/31/2006 

Aspalt Pad GIO 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad H1 0 -33 80 463 10 29 5.4 7/31/2006 

Aspaft Pad H2 0 -33 60 339 6 4 5.4 7/31/2006 

Aspaft Pad H3 0 -33 60 339 5 -2 5.4 7/31/2006 

Aspalt Pad H4 0 -33 40 215 4 -9 5.4 7/31/2006 

Aspalt Pad H5 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad H6 0 -33 40 215 2 -21 5.4 7/31/2006

Q:P4000XPA407Z2FSS Reports~Volufme VNaiser-POA-OO~tachmett CFSSFOA-OO9C Table C-I .xls4d 4 of 6
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Attachment C, Table C-I 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009C 

Final Status Survey 
Thorium Remedlatton Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm• Gas Proportional Detector 
sin: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009C 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpm/lOOcm 2  cpm dpm/eO0cm2 cpm dpm/lOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad H7 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad H8 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad H9 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad HIO 0 -33 20 91 1 -27 5.4 7/31/2006 

Aspalt Pad II 0 -33 60 339 8 16 5.4 7/31/2006 

Aspalt Pad 12 0 -33 60 339 8 16 5.4 7/31/2006 

Aspalt Pad 13 0 -33 40 215 4 -9 5.4 7/31/2006 

Aspalt Pad 14 0 -33 20 91 3 -15 5.4 7/31/2006 

Aspalt Pad 15 0 -33 20 91 2 -21 5.4 7/31/2006 

Aspalt Pad 16 0 -33 10 29 1 -27 5.4 7/31/2006 

Aspalt Pad 17 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspas Pad 18 0 -33 10 29 0 -33 5.4 7/31/2006 

Aspalt Pad 19 0 -33 10 29 0 -33 5.4 7/31/2006 

Aspalt Pad 110 0 -33 40 215 2 -21 5.4 7/31/2006 

Aspalt Pad JI 0 -33 60 339 5 .2 5.4 7/31/2006 

Aspalt Pad J2 0 -33 40 215 3 -15 5.4 7/31/2006 

Aspalt Pad J3 0 -33 50 277 4 -9 5.4 7/31/2006 

Aspalt Pad J4 0 -33 60 339 4 -9 5.4 7/31/2006 

Aspalt Pad J5 0 -33 20 91 2 -21 5.4 7/31/2006

Q;\P4000\PA4072\FSS Reportsfolumne Vr~alser-POA-OO9\Attachrnent C\FSSFOA-0O9C Table c-I.xls 5f5Of 6
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Attachment C, Table C-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009C 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582crr Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-009C 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm2 cpm dpm/lOOcm2 cpm dpm/lOOcm" cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad J6 0 -33 10 29 2 -21 5.4 7/31/2006 

Aspalt Pad J7 0 -33 30 153 3 -15 5.4 7/31/2006 

Aspalt Pad J8 0 -33 20 91 2 -21 5.4 7/31/2006 

Aspalt Pad J9 0 -33 10 29 2 -21 5.4 7/31/2006 

Aspalt Pad J.1O 0 -33 40 215 3 -15 5.4 7/31/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and 1 count may equal 10 cpm, 

the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpm/1 00cn2.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.

5. Background is an average of fourteen (14) two minute readings taken at equally spaced distances across survey unit.

Q:AP4000\PA4O77FSS Reports~Volume vl~alser.POA.OO9kAftacivment C\FSSFOA-O0gC Table c-i.xls Of60f6
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Daily Alpha Scan MDC

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number: 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PR124946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) (cm) (cpm) (cm/s) (cpm) *

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1 108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/3/2006 1080 16.0 0.1108 10.7 N/A 0.95

U I t I

I 4 I * I 4

I 4 1 4 1 4

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 

Model 43-37 582cm2 Gas Proportional Alpha-Beta Detector 
Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
1.) Instrument Efficiency is the 4n instrument efficiency.  
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Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009D 

Survey Data Conversion Form 
Form ESCIHPMIM-3-2-2

Date of Survey: 8/5/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Serial #: PR12946 Calibration Due Date: 7/2412007 

E, (Surface Efficiency): 0.25 E1 (Insturment Efficiency): 0.2216 

BKG Counts: 127 BKG Count Time (min): 28

Active Area of Detector Probe (cm2): 582 IMDC (dom/1 00cm2'): 20.6

Survey Survey Point Gross Count Total 95% CL 

Count Time Gross Counts Rate Net Count Rat Contamination Uncertainty 

FSS Swipe Number Location (min) (cts) (cpm) (cpm) (dpnV100cryn) (dpmf100cm2 ) 

K-SS-303 MARSSIM-001 2 33 17 12.0 37.1 17.6 

K-SS-304 MARSSIM-002 2 28 14 9.46 29.4 16.3 

K-SS-305 MARSSIM-003 2 36 18 13.5 41.8 18.4 

K-SS-306 MARSSIM-004 2 26 13 8.46 26.3 15.7 

K-SS-307 MARSSIM-005 2 33 17 12.0 37.1 17.6 

K-SS-308 MARSSIM-006 2 28 14 9.46 29.4 16.3 

K-SS-309 MARSSIM-007 2 29 15 10.0 30.9 16.5 

K-SS-310 MARSSIM-008 2 36 18 13.5 41.8 18.4 

K-SS-311 MARSSIM-009 2 22 11 6.46 20.0 14.5 

K-SS-312 MARSSIM-010 2 38 19 14.5 44.9 18.9 

K-SS-313 MARSSIM-011 2 61 31 26.0 80.5 23.9 

K-SS-314 MARSSIM-012 2 65 33 28.0 86.7 24.6 

K-SS-315 MARSSIM-013 2 58 29 24.5 75.9 23.3 

K-SS-316 MARSSIM-014 2 69 35 30.0 92.9 25.4 

Comment- 14 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 

582crn2 Gas Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/8/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006
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Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009D 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-0090 

asphalt

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

SCan weighted weighted Bgrd 
cpm dpm/lOOcm' cpm dpmI/OOcm 2 cpm dpm/lOOcm2 cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad Al 0 .32 10 30 1 -26 5.2 7/31/2006 

Aspalt Pad A2 0 -32 60 340 6 5 5.2 7/31/2006 

Aspait Pad A3 0 -32 60 340 6 5 5.2 7/31/2006 

Aspalt Pad A4 0 -32 60 340 10 30 5.2 7/31/2006 

Aspait Pad A5 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspait Pad A6 0 -32 40 216 4 -7 5.2 7/31/2006 

Aspait Pad A7 0 -32 10 30 2 -20 5.2 7/31/2006 

Aspaft Pad A8 0 -32 60 340 5 -1 5.2 7/31/2006 

Aspait Pad A9 0 -32 40 216 2 -20 5.2 7/31/2006 

Aspatt Pad A10 0 .32 20 92 3 -14 5.2 7/31/2006 

Aspalt Pad B1 0 -32 80 464 8 18 5.2 7/31/2006 

Aspaft Pad B2 0 -32 60 340 6 5 &.2 7/31/2006 

Aspelt Pad B3 0 -32 40 216 4 -7 5.2 7/31/2006 

Aspalt Pad B4 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspait Pad B5 0 -32 40 216 3 -14 &.2 7/31/2006 

Aspait Pad B6 0 -32 30 154 2 -20 5.2 7/31/2006 

Aspaft Pad B7 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspalt Pad B8 0 -32 20 92 2 -20 5.2 7/31/2006 

Aspaot Pad B9 0 -32 20 92 2 -20 5.2 7/31/2006

Q:%P400O\PA4072\FSS ReportsVolume vMtaiser-POA4XM9Attachment DXFSSFOA-009D Table D-1 xis1of 1lCyr6
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Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009D 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cr- Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009D 

asphalt

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpm/IOOcm2 cpm dpmrlOOcrm2 cpm dpm/lOOcm" cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad BIG 0 -32 10 30 1 -26 5.2 7/31/2006 

Aspalt Pad C1 0 -32 80 464 8 18 5.2 7/31/2006 

Aspalt Pad C2 0 -32 40 216 4 .7 5.2 7/31/2006 

Aspaft Pad C3 0 -32 20 92 1 -26 5.2 7/31/2006 

Aspalt Pad C4 0 -32 20 92 3 -14 5.2 7/31/2006 

Aspaft Pad C5 0 -32 40 216 5 -1 5.2 7131/2006 

Aspalt Pad C6 0 -32 20 92 3 -14 5.2 7/31/2006 

Aspalt Pad C7 0 -32 60 340 5 -1 5.2 7/31/2006 

Aspalt Pad C8 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspalt Pad C9 0 -32 40 216 2 -20 5.2 7/3112006 

Aspalt Pad CIO 0 -32 20 92 2 -20 5.2 7131/2006 

Aspalt Pad D1 0 -32 60 340 7 11 5.2 7/31/2006 

Aspalt Pad D2 0 -32 40 216 4 -7 5.2 7131/2006 

Aspalt Pad D3 0 -32 40 216 3 -14 &.2 7/31/2006 

Aspaet Pad D4 0 -32 60 340 5 -1 5.2 7/31/2006 

AspaRt Pad D5 0 -32 20 92 2 -20 5.2 7/31/2006 

Aspalt Pad D6 0 -32 30 154 4 -7 5.2 7131/2006 

Aspalt Pad D7 0 -32 30 154 3 -14 5.2 7/31/2006 

Aspalt Pad D8 0 -32 50 278 5 -1 5.2 7/31/2006

Q:AP4000\PA4072\FSS Raports\Votume Vr~aIser-POA-OOW\Attachment DWFSSFOA-009D3 Table D-1 .xls 2t2 of 6
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Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009D 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009D 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eft:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm//oocm2 cpm dpm/iOOcm2 cpm dpm/lOOcm" cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad D9 0 -32 40 216 5 .1 5.2 7/31/2006 

Aspalt Pad DIO 0 -32 60 340 7 11 5.2 7/31/2006 

Aspae Pad El 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspalt Pad E2 0 -32 30 154 3 -14 5.2 7/31/2006 

Aspal Pad E3 0 -32 40 216 5 -1 5.2 7/31/2006 

Aspalt Pad E4 0 -32 50 278 7 11 5.2 7/31/2006 

Aspalt Pad E5 0 -32 40 216 4 -7 5.2 7/31/2006 

Aspalt Pad E6 0 -32 20 92 2 -20 5.2 7/31/2006 

Aspalt Pad E7 0 -32 50 278 5 -1 5.2 7/31/2006 

Aspalt Pad E8 0 -32 20 92 1 -26 5.2 7/31/2006 

Aspalt Pad E9 0 -32 40 216 6 5 5.2 7/31/2006 

Aspalt Pad EIO 0 -32 30 154 2 -20 5.2 7/31/2006 

Aspalt Pad Fl 0 -32 60 340 8 15 5.2 7/31/2006 

Aspae Pad F2 0 -32 60 340 6 5 5.2 7/31/2006 

Aspalt Pad F3 0 -32 20 92 1 -26 5.2 7/31/2006 

Aspae Pad F4 0 -32 10 30 0 -32 5.2 7/31/2006 

Aspen Pad F5 0 -32 40 216 4 .7 5.2 7/31/2006 

Aspalt Pad F6 0 -32 60 340 5 -1 5.2 7/31/2006 

Aspalt Pad F7 0 -32 20 92 2 -20 5.2 7131/2006

Q:AP4OOOPA47ZFSS Repot'tsWolume vnalser-POA-oogwtachment DWiSSFOA-009D Table D-1.xls 3f3 of 6
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Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009D 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009D 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpmnlOOcm2  cpm dpm/lO0CM2 cpm dpm/IOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad F8 0 -32 40 216 5 -1 5.2 7/31/2006 

Aspaft Pad F9 0 -32 40 216 2 -20 5.2 7/31/2006 

Aspalt Pad FIO 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspalt Pad G1 0 -32 60 340 7 11 5.2 7/31/2006 

Aspalt Pad G2 0 -32 40 216 5 -1 5.2 7/31/2006 

Aspalt Pad G3 0 -32 50 278 3 -14 5.2 7/31/2006 

Aspalt Pad G4 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspaft Pad G5 0 -32 20 92 2 -20 5.2 7/31/2006 

Aspalt Pad G6 0 -32 20 92 1 -26 5.2 7/31/2006 

Aspalt Pad G7 0 -32 40 216 4 -7 5.2 7/31/2006 

Aspalt Pad G8 0 .32 50 278 5 -1 5.2 7/31/2006 

Aspaet Pad G9 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspalt Pad GIG 0 -32 30 154 2 -20 5.2 7/31/2006 

Aspalt Pad H1 0 -32 60 340 6 5 5.2 7/31/2006 

Aspalt Pad H2 0 -32 60 340 5 -1 5.2 7/31/2006 

Aspaft Pad H3 0 -32 60 340 4 -7 5.2 7/31/2006 

Aspalt Pad H4 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspalt Pad H5 0 -32 40 216 2 -20 5.2 7/31/2006 

Aspalt Pad H6 0 -32 20 92 3 -14 5.2 7/31/2006
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Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009D 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cmt Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009D 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpm/lOOcm2 cpm dpm/lOOcm 2  cpm dpm/lOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspaft Pad H7 0 .32 10 30 0 -32 5.2 7/31/2006 

Aspalt Pad H8 0 -32 20 92 2 -20 5.2 7131/2006 

Aspalt Pad H9 0 -32 10 30 1 -26 5.2 7/31/2006 

Aspalt Pad HIO 0 -32 20 92 2 -20 5.2 7/31/2006 

Aspalt Pad I1 0 -32 60 340 6 5 5.2 7/31/2006 

Aspalt Pad 12 0 -32 80 464 10 30 5.2 7/31/2006 

Aspalt Pad 13 0 -32 60 340 7 11 5.2 7/31/2006 

Aspalt Pad 14 0 -32 60 340 6 5 5.2 7/31/2006 

Aspalt Pad 15 0 -32 40 216 6 5 5.2 7/31/2006 

Aspalt Pad 16 0 -32 60 340 8 18 5.2 7/31/2006 

Aspalt Pad 17 0 -32 40 216 5 -1 5.2 7/31/2006 

Aspalt Pad 18 0 -32 60 340 7 11 5.2 7/31/2006 

Aspalt Pad 19 0 -32 40 216 4 -7 5.2 7/31/2006 

Aspalt Pad 110 0 -32 20 92 1 -26 5.2 7/31/2006 

Aspalt Pad J.1 0 -32 60 340 6 5 5.2 7/31/2006 

Aspalt Pad J2 0 -32 60 340 4 .7 5. 2 7/31/2006 

Aspalt Pad J3 0 -32 40 216 3 -14 5.2 7/31/2006 

Aspaet Pad J4 0 -32 20 92 1 -26 5.2 7/31/2006 

Aspalt Pad J5 0 -32 40 216 4 -7 5.2 7/31/2006

Q:P400(APA4072ZFSS Repofttsolume V11,1(aaer,13oA-009WAttchment D)\FSSFOA.OO9 Table D-1.xIs 5f5 or6
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Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009D 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
sin: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009D 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm2 cpm dpm/lOOcm 2 cpm dpm/l OOcm 2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad J6 0 -32 10 30 1 .26 5.2 7/31/2006 

Aspaet Pad J7 0 -32 10 30 1 -26 5.2 7/31/2006 

Aspalt Pad J8 0 -32 20 92 2 -20 5.2 7/31/2006 

Aspalt Pad J9 0 -32 40 216 5 -1 5.2 7/31/2006 

Aspalt Pad JIO 0 -32 60 340 6 5 5.2 7/31/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (dicks on audible) are infrequent, and 1 count may equal 10 cpm, 

the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpm/1 00cn¶2.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background Is an average of fourteen (14) two minute readings taken at equally spaced distances across survey unit.
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ATTACHMENT E 
TABLE OF CONTENTS 

* FIGURE E-1 Systematic Sampling Locations 

* Alpha Scan MDC Calculation Form 

• Total Alpha Contamination Survey Data Conversion Form 

* TABLE E-1 Gross Alpha Scan Results Summary
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BASED ON RANDOM START POINT AND 
AN EQUAL DISTANT TRIANGULAR GRID 
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FIGURE E-1 
SYSTEMATIC SAMPLING LOCATIONS 

SURVEY UNIT KAISER-FSSPOA-009 
FINAL STATUS SURVEY 

THORIUM REMEDIATION PROJECT 
TULSA, OKLAHOMA FACILITY

PREPARED FOR 

KAISER ALUMINUM & CHEMICAL CORPORATION 
TULSA, OKLAHOMA

APPROVED RFD 08/31/06 
CHECKED RFO 08/31/06 
DRAWN DEB 08/01/06 

DRAWING NUMBER 

PA4072094E
Penn'~ E&R
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Daily Alpha Scan MDC 

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number. 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PR124946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha I For < 3 count background

Probability of observing 2 or more counts:

P(n_ Ž2)=1-(
(GE+B)d)e 

1+ 6e

Probability of observing a single count: 

-GEd 

P(n > 1)=l-e 60v

D G d E v B P 

Date Activity Detector Instrument Scan Background Probability 
Width Efficiency Speed Countrate 

(dpm) (cpm) (cm/s) (cpm) 

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/3/2006 1080 16.0 0.1108 10.7 N/A 0.95 

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 

Model 43-37 582cm2 Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
1.) Instrument Efficiency is the 4n instrument efficiency.

Q*XP4000PA4072\FSS Reports\Volume Vl\Kaiser-POA-009\Attachment EUlpha Scan MDC 009E.xls



Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009E 

Survey Data Conversion Form 
Form ESCIHPMIM-3-2-2

Date of Survey: 8/5/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Serial #: PR12946 Calibration Due Date: 7/2412007 

E, (Surface Efficiency): 0.25 E, (Insturment Efficiency): 0.2216 

BKG Counts: 235 BKG Count Time (min): 28

Ar~tivA ArA~ nf D~tAttnr Proh~ tr~m2~: 5R2 MDC (rInmIl OOcm2'i: 7R •,

Survey Survey Point Gross Count Total 95% CL 

Count Time Gross Counts Rate Net Count Rate Contamination Uncertainty 

FSS Swipe Number Location (min) (cts) (cpm) (cpm) (dpnVlOOcnr?) (dpmnltOOcn 2 ) 

K-SS-318 MARSSIM-001 2 40 20 11.6 36.0 19.5 

K-SS-319 MARSSIM-002 2 34 17 8.61 26.7 18.0 

K-SS-320 MARSSIM-003 2 54 27 18.6 57.7 22.6 

K-SS-321 MARSSIM-004 2 46 23 14.6 45.3 20.9 

K-SS-322 MARSSIM-005 2 29 15 6.11 18.9 16.7 

K-SS-323 MARSSIM-006 2 43 22 13.1 40.7 20.2 

K-SS-324 MARSSIM-007 2 53 27 18.1 56.2 22.4 

K-SS-325 MARSSIM-008 2 34 17 8.61 26.7 18.0 

K-SS-326 MARSSIM-009 2 39 20 11.1 34.4 19.3 

K-SS-327 MARSSIM-010 2 51 26 17.1 53.1 22.0 

K-SS-328 MARSSIM-01 1 2 69 35 26.1 81.0 25.5 

K-SS-329 MARSSIM-012 2 59 30 21.1 65.5 23.6 

K-SS-330 MARSSIM-013 2 71 36 27.1 84.1 25.8 

K-SS-331 MARSSIM-014 2 51 26 17.1 53.1 22.0 

Comment, 1 4 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 582cm2 

Gas Proportional Alpha-Beta Detector 
Prepared By: Date: 

David B. Weyant 8/8/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006

Q:\P4000\PA4072\FSS ReportsXVolume VIlKaiser-POA-009\Attachment ELFSSPOA-009E Total Contamination Results.xls
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Attachment E, Table E-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009E 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm' Gas Proportional Detector 
sin: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009E 

asphaft 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 
cpm dpm/lOOcm1  cpm dpm1lO0cm 2 cpm dpm/lOOom2 cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad A 1 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspalt Pad A2 0 -25 40 224 3 -8 4.0 8/1/2006 

Aspalt Pad A3 0 -25 60 348 5 6 4.0 8/1/2006 

Aspelt Pad A4 0 .25 40 224 3 -6 4.0 8/1/2006 

Aspaft Pad A5 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad A6 0 -25 40 224 4 0 4.0 8/1/2006 

Aspalt Pad A7 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad A8 0 .25 10 37 1 -18 4.0 8/1/2006 

Aspaft Pad A9 0 -25 20 99 1 -18 4.0 8/1/2006 

Aspalt Pad AIO 0 .25 20 99 1 -18 4.0 8/1/2006 

Aspalt Pad B1 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad B2 0 -25 20 99 3 -6 4.0 8/1/2006 

Aspalt Pad B3 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad B4 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad B5 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad B6 0 -25 10 37 0 -25 4.0 8/1/2006 

Aspalt Pad B7 0 .25 10 37 1 -18 4.0 8/1/2006 

Aspalt Pad B8 0 -25 30 161 3 -6 4.0 8/1/2006

Q:IP4OOO\PA4072XFSS ReportsWolume Vr¶Kaisar.POA-009%Atacwtment E\FSSFOA-MOE Table E-1 .xta10 1o0f6
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Attachment E, Table E-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009E 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 1771711PR124946

(

Survey Number KAISER-FSSPOA-009E 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpMrlOOcm2  cpm dpM/rlOOcm 2  cpm dpmIlOOcm 2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspaet Pad B9 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad BIG 0 -25 10 37 1 -18 4.0 8/1/2006 

Aspalt Pad C1 0 -25 60 348 5 6 4.0 8/1/2006 

Aspelt Pad C2 0 -25 60 348 5 6 4.0 8/1/2006 

Aspalt Pad C3 0 -25 40 224 5 6 4.0 8/1/2006 

Aspalt Pad C4 0 -25 40 224 4 0 4.0 8/1/2006 

Aspalt Pad C5 0 -25 10 37 1 -18 4.0 811/2006 

Aspalt Pad C6 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad C7 0 -25 10 37 2 -12 4.0 8/1/2006 

Aspalt Pad C8 0 -25 80 472 10 37 4.0 8/1/2006 

Aspaft Pad C9 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad CIO 0 -25 40 224 3 .6 4.0 8/112006 

Aspalt Pad DI 0 .25 40 224 6 13 4.0 8/1/2006 

Aspae Pad D2 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspeft Pad D3 0 .25 40 224 2 -12 4.0 8/1/2006 

Aspelt Pad D4 0 -25 40 224 2 -12 4.0 8/11/2006 

Aspalt Pad D5 0 -25 40 224 3 .6 4.0 8/1/2006 

Aspalt Pad D6 0 -25 20 99 3 -6 4.0 8/1/2006
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Attachment E, Table E-1 
Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009E 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm' Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009E 

asphalt 
TwP.h fl1RW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 
cpm dpm/lOOcm2 cpm dpm/lOOcm 2 cpm dpm/lOOcm cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad D7 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspalt Pad D8 0 .25 80 472 9 31 4.0 8/1/2006 

Aspalt Pad D9 0 -25 10 37 0 -25 4.0 8/1/2006 

Aspalt Pad DIO 0 -25 10 37 0 -25 4.0 8/1/2006 

Aspelt Pad El 0 .25 60 348 7 19 4.0 8/1/2006 

Aspalt Pad E2 0 -25 80 472 8 25 4.0 8/1/2006 

Aspalt Pad E3 0 -25 40 224 5 6 4.0 8/1/2006 

Aspaft Pad E4 0 -25 40 224 4 0 4.0 8/1/2006 

Aspalt Pad E5 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad E6 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspalt Pad E7 0 -25 10 37 0 -25 4.0 8/1/2006 

Aspalt Pad E8 0 -25 60 348 6 13 4.0 8/1/2006 

Aspalt Pad E9 0 -25 20 99 1 -18 4.0 8/1/2006 

Aspeft Pad EIO 0 -25 10 37 1 -18 4.0 8/1/2006 

Aspalt Pad Fl 0 -25 40 224 3 .6 4.0 8/1/2006 

Aspalt Pad F2 0 -25 40 224 4 0 4.0 8/1/2006 

Aspaft Pad F3 0 .25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad F4 0 -25 40 224 3 -6 4.0 8/1/2006
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Attachment E, Table E-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009E 

Final Status Survey 
Thorium Remedlatlon Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm" Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009E 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 

cpm dpmn1 O0cm 2 cpm dpm/lOOcm 2  cpm dpm/lOOcm 2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad F5 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspatt Pad F6 0 -25 10 37 1 -18 4.0 8/1/2006 

Aspalt Pad F7 0 -25 10 37 0 -25 4.0 8/1/2006 

Aspalt Pad F8 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspalt Pad F9 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspelt Pad FIO 0 -25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad G 1 0 .25 40 224 2 -12 4.0 8/112006 

Aspaft Pad G2 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspaft Pad G3 0 -25 60 348 6 13 4.0 8/1/2006 

Aspalt Pad G4 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad G5 0 -25 20 99 3 -6 4.0 8/1/2006 

Aspalt Pad G6 0 .25 40 224 2 -12 4.0 8/1/2006 

Aspalt Pad G7 0 -25 20 99 1 -18 4.0 8/1/2006 

Aspelt Pad G8 0 -25 10 37 0 .25 4.0 8/11/2006 

Aspalt Pad G9 0 -25 10 37 0 -25 4.0 8/1/2006 

Aspaft Pad GIO 0 -25 60 348 7 19 4.0 8/1/2006 

Aspalt Pad HI 0 -25 60 348 8 25 4.0 8/1/2006 

Aspa.t Pad H2 0 -25 60 348 8 25 4.0 8/1/2006
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Attachment E, Table E-1 
Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009E 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009E 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpM100M 2  CP dpmlOOcm cpm dpm/lOOcm2 cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad H3 0 .25 20 99 2 -12 4.0 8/1/2006 

Aspalt Pad H4 0 -25 60 348 6 13 4.0 8/1/2006 

Aspalt Pad H5 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspaft Pad H6 0 -25 20 99 3 -6 4.0 8/1/2006 

Aspalt Pad H7 0 .25 20 99 3 -6 4.0 8/1/2006 

Aspaft Pad H8 0 -25 40 224 2 -12 4.0 8/1/2006 

Aspalt Pad H9 0 .25 10 37 0 -25 4.0 8/1/2006 

Aspaet Pad HIO 0 -25 60 348 6 13 4.0 8/1/2006 

Aspaft Pad i1 0 -25 80 472 15 68 4.0 8/1/2006 

Aspaft Pad 12 0 -25 40 224 4 0 4.0 8/1/2006 

Aspalt Pad 13 0 -25 60 348 6 13 4.0 8/1/2006 

Aspalt Pad 14 0 -25 20 99 3 -6 4.0 8/1/2006 

Aspaft Pad 15 0 -25 40 224 4 0 4.0 8/1/2006 

Aspaft Pad 16 0 -25 20 99 3 -6 4.0 8/1/2006 

Aspaet Pad 17 0 -25 40 224 3 .6 4.0 8/1/2006 

Aspaft Pad 18 0 -25 40 224 4 0 4.0 8/1/2006 

Aspaft Pad 19 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad 110 0 -25 60 348 4 0 4.0 8/1/2006
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Attachment E, Table E-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009E 

Final Status Survey 
Thorium Remediatlon Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter wtth 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009E 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm 2  cpm dpmflOOcm2 cpm dpm/100cm 2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad JI 0 -25 60 348 8 25 4.0 8/1/2006 

Aspalt Pad J2 0 -25 40 224 5 6 4.0 8/1/2006 

Aspalt Pad J3 0 -25 40 224 4 0 4.0 8/1/2006 

Aspalt Pad J4 0 -25 40 224 5 6 4.0 811/2006 

Aspalt Pad J5 0 -25 20 99 3 -6 4.0 8/1/2006 

Aspaft Pad J6 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad J7 0 .25 10 37 1 -18 4.0 8/1/2006 

Aspalt Pad J8 0 -25 40 224 3 -6 4.0 8/1/2006 

Aspalt Pad J9 0 -25 40 224 4 0 4.0 8/1/2006 

Aspalt Pad JIO 0 -25 50 286 4 0 4.0 8/1/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and I count may equal 10 cpm, 

the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpm/100cm2.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance Is demonstrated by static counts and smear (sample) results.  

5. Background is an average of fifteen (15) two minute readings taken at equally spaced distances across survey unit.
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Daily Alpha Scan MDC 

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number. 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PR124946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

P(n>2)=1-(
1+ (GE+B ) 

60V

-GEd 

P(n >_ 1)= 1- e 60v

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) (cm) (cpm) (cm/s) (cpm) 

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 
8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/3/2006 1080 16.0 0.1108 10.7 N/A 0.95 

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
Model 43-37 582cm' Gas Proportional Alpha-Beta Detector ____________ 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo } Date: 8/18/06

Notes: 
1.) Instrument Efficiency is the 4x instrument efficiency.
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Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009F 

Survey Data Conversion Form 
Form ESC/HPMIM-3-2-2

Date of Survey: 8/7/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Serial #: PR12946 Calibration Due Date: 7/24/2007 

E, (Surface Efficiency): 0.25 E1 (Insturment Efficiency): 0.2216 

BKG Counts: 92 BKG Count Time (min): 28

Active Area of Detector Probe (cm2 ): 582 MDC (dpm/100cm2 ): 18.2

Survey Gross Count Net Count Total 95% CL 
Survey Point Count Gross Counts Rate Rate Contamination Uncertainty 

FSS Swipe Number Location Time (min) (cts) (cpm) (cpm) (dpm/IOOcM 2) (dpmlOOcm2) 

K-SS-333 MARSSIM-001 2 12 6 2.71 8.42 10.7 

K-SS-334 MARSSIM-002 2 27 14 10.2 31.7 15.9 

K-SS-335 MARSSIM-003 2 25 13 9.21 28.6 15.3 

K-SS-336 MARSSIM-004 2 24 12 8.71 27.0 15.0 

K-SS-337 MARSSIM-005 2 22 11 7.71 23.9 14.4 

K-SS-338 MARSSIM-006 2 32 16 12.7 39.4 17.3 

K-SS-339 MARSSIM-007 2 26 13 9.71 30.1 15.6 

K-SS-340 MARSSIM-008 2 14 7 3.71 11.5 11.6 

K-SS-341 MARSSIM-009 2 9 5 1.21 3.77 9.35 

K-SS-342 MARSSIM-010 2 26 13 9.71 30.1 15.6 

K-SS-343 MARSSIM-011 2 63 32 28.2 87.5 24.2 

K-SS-344 MARSSIM-012 2 72 36 32.7 101 25.9 

K-SS-345 MARSSIM-013 2 47 24 20.2 62.7 20.9 

K-SS-346 MARSSIM-014 2 61 31 27.2 84.4 23.8 
CommentE 1 4 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 582cm 2 Gas 
Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/8/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006
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Attachment F, Table F-i 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009F 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm= Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-009F 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpmllOOcm cpm dpm/lOOcm cpm dpm/l OOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspaf Pad A 1 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspal Pad A2 0 -33 20 91 1 -27 5.3 8/2/2006 

Aspalt Pad A3 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspaft Pad A4 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad A5 0 -33 10 29 0 -33 5.3 8/2/2006 

Aspaf Pad A6 0 -33 20 91 1 -27 5.3 8/2/2006 

Aspalt Pad A7 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspaft Pad A8 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspaft Pad A9 0 -33 10 29 0 -33 5.3 8/2/2006 

Aspal Pad A10 0 -33 40 215 5 -2 5.3 8/2/2006 

Aspaf Pad BI 0 -33 60 339 7 10 5.3 8/2/2006 

Aspaft Pad B2 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspalt Pad B3 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspal Pad B4 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad B5 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspaft Pad B6 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspalt Pad B7 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspaf Pad B8 0 -33 20 91 1 -27 5.3 8/2/2006 

Asplt Pad B9 0 -33 50 277 5 -2 5.3 8/2/2006
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Attachment F, Table F-i 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009F 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-OO9F 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 

cpm dpm/100cm2  cpm dpm/1o0cm 2 cpm dpm/100cm2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad B10 0 -33 20 91 2 .21 5.3 8/2/2006 

Aspalt Pad Cl 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspalt Pad C2 0 -33 40 215 5 -2 5.3 8/2/2006 

Aspalt Pad C3 0 -33 10 29 2 -21 5.3 8/2/2006 

Aspaf Pad C4 0 -33 10 29 2 -21 5.3 8/2/2006 

Aspalt Pad C5 0 -33 10 29 0 .33 5.3 8/2/2006 

Aspai Pad C6 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad C7 0 .33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad C8 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad C9 0 .33 10 29 2 -21 5.3 8/2/2006 

Aspalt Pad CIO 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad D1 0 -33 60 339 6 4 5.3 8/2/2006 

Aspalt Pad D2 0 .33 60 339 8 17 5.3 8/2/2006 

Aspalt Pad D3 0 .33 40 215 4 -8 5.3 8/2/2006 

Aspalt Pad D4 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad D5 0 -33 30 153 2 -21 5.3 8/2/2006 

Aspaf Pad D6 0 .33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad D7 0 -33 10 29 0 .33 5.3 8/2/2006 

Aspalt Pad D8 0 .33 10 29 0 -33 5.3 8/2/2006
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Attachment F, Table F-i 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009F 

Final Status Survey 
Thorilum Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cnm Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-009F 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11,08%

Scan weighted weighted Bgrd 
cpm dpm/lO0cm 2 cpm dpr/lO0cm 2 cpm dpm/lOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad D9 0 -33 60 339 5 -2 5.3 8/2/2006 

Aspalt Pad DIO 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspalt Pad El 0 -33 60 339 5 -2 5.3 8/212006 

Aspaf Pad E2 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspalt Pad E3 0 -33 80 463 7 10 5.3 8=2/2006 

Aspalt Pad E4 0 -33 40 215 5 -2 5.3 8/2/2006 

Aspelt Pad E5 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad E6 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad E7 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad E8 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspalt Pad E9 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad EIO 0 -33 30 153 4 -8 5.3 8/2/2006 

Aspae Pad F1 0 -33 80 463 10 29 5.3 8/2/2006 

Aspae Pad F2 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspak Pad F3 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspae Pad F4 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspae Pad F5 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspal Pad F6 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspal Pad F7 0 -33 20 91 2 -21 5.3 8/2/2006
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Attachment F, Table F-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009F 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cmf Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-009F 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eft: 11.08%

Scan weighted weighted Bgrd 
cpm dpnfl/OOcm2 cpm dpm/cO0cm 2 cpm dpn/l00cm2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad F8 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspaft Pad F9 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspak Pad FIG 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspaf Pad G I 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspalt Pad G2 0 -33 40 215 5 -2 5.3 8/2/2006 

Aspalt Pad G3 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspaft Pad G4 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspalt Pad G5 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad G6 0 .33 40 215 3 -14 5.3 8/2/2006 

Aspalt Pad G7 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspal Pad G8 0 -33 40 215 3 -14 5.3 8/2/2006 

Aspal Pad G9 0 -33 20 91 3 -14 5.3 8/2/2006 

Aspaet Pad GIG 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspaft Pad HI 0 -33 40 215 6 4 5.3 8/2/2006 

Aspalt Pad H2 0 -33 40 215 3 -14 5.3 8/2/2006 

AspaN Pad H3 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad H4 0 -33 60 339 6 4 5.3 8/2/2006 

Aspalt Pad H5 0 .33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad H6 0 -33 20 91 3 -14 5.3 8/2/2006
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Attachment F, Table F-I 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009F 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cmn Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-009F 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eft:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpm/ll0cm2 cpm dpmllO0cm 2 cpm dpm/1OOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspat Pad H7 0 -33 10 29 2 -21 5.3 8/2/2006 

Aspalt Pad H8 0 -33 20 91 1 -27 5.3 8/2/2006 

Aspalt Pad H9 0 -33 30 153 5 -2 5.3 8/2/2006 

Aspalt Pad HIO 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspalt Pad 11 0 .33 60 339 6 4 5.3 8/2/2006 

Aspalt Pad 12 0 -33 60 339 5 -2 5.3 8/2/2006 

Aspalt Pad 13 0 -33 40 215 3 -14 5.3 8/212006 

Aspalt Pad 14 0 .33 60 339 5 -2 5.3 8/2/2006 

Aspaf Pad 15 0 -33 20 91 2 -21 5.3 8/2/2006 

Aspalt Pad 16 0 .33 20 91 3 -14 5.3 8/2/2006 

Aspalt Pad 17 0 .33 40 215 6 4 5.3 8/2/2006 

Aspalt Pad l8 0 .33 20 91 1 -27 5.3 8/2/2006 

Aspaf Pad 19 0 -33 20 91 1 -27 5.3 8/2/2006 

Aspalt Pad 110 0 .33 40 215 4 -8 5.3 8/2/2006 

Aspaf Pad Ji 0 -33 60 339 6 4 5.3 8/2/2006 

Aspalt Pad J2 0 .33 60 339 6 4 5.3 8/2/2006 

Aspalt Pad J3 0 -33 40 215 4 -8 5.3 8/2/2006 

Aspaf Pad J4 0 -33 40 215 5 -2 5.3 8/2/2006 

Aspalt Pad J5 0 .33 20 91 1 -27 5.3 8/2/2006
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Attachment F, Table F-1 
Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009F 

Final Status Survey 
Thorum Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

Survey Number KAISER-FSSPOA-009F 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eff: 11.08%

Scan weighted weighted Bgrd 

cpm dpm/l OOcm cpm dpm/lOOcm2 cpm dpm/lIOOcm 2 cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad J6 0 -33 10 29 0 -33 5.3 8/2/2006 

Aspaf Pad J7 0 -33 10 29 0 -33 5.3 8/2/2006 

Aspae Pad J8 0 -33 10 29 1 -27 5.3 8/2/2006 

Aspalt Pad J9 0 .33 40 215 3 -14 5.3 8/2/2006 

Aspal Pad J10 0 -33 60 339 4 -8 5.3 8/2/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and I count may equal 10 cpm, 

the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpmll 00cm2 .  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background Is an average of fourteen (14) two minute readings taken at equally spaced distances across survey unit.
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Daily Alpha Scan MDC

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number: 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PR124946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha I For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
7dpm) 5cm) 1cpm) 0cm/s) 5cpm) N-A 

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 
8/3/2006 i1080 1 16.0 0.1108 10.7 N/A 0.95

I 4~ 4 4. 4 4.

I 4. 4 4. 4 4.

I 1. .1 4. .4 4.

I 4. 1~

I .4 .4 4. .t 1~

j 4. 4 4. .4 9.

I 4. 4 4. 4 4.

I 4. .4 4. 4 4.

I 4. .1 4. .4 4.

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
Model 43-37 582cm 2 Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
1.) Instrument Efficiency is the 41c instrument efficiency.
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Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009G 

Survey Data Conversion Form 
Form ESClHPMIM-3-2-2

Date of Survey: 8/8/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Serial #: PR12946 Calibration Due Date: 7/24/2007 

E, (Surface Efficiency): 0.25 E, (Insturment Efficiency): 0.2216 

BKG Counts: 81 BKG Count Time (min): 28

Active AreaI of Detector Prnbe ( z1~: 582 MDC (dnmI1fl0cm2 ~: 17.4

Survey Survey Point Gross Count Net Count Total 95% CL 
Count rime Gross Counts Rate Rate Contamination Uncertainty 

FSS Swipe Number Location (minL (cts) (cpm) (cpm) (dpm/1OOcm2 ) (dpm/1OOcm 2) 

K-SS-348 MARSSIM-001 2 21 11 7.61 23.6 14.1 

K-SS-349 MARSSIM-002 2 22 11 8.11 25.1 14.4 

K-SS-350 MARSSIM-003 2 19 10 6.61 20.5 13.4 

K-SS-351 MARSSIM-004 2 26 13 10.1 31.3 15.6 

K-SS-352 MARSSIM-005 2 18 9 6.11 18.9 13.0 

K-SS-353 MARSSIM-006 2 23 12 8.61 26.7 14.7 

K-SS-354 MARSSIM-007 2 11 6 2.61 8.1 10.3 

K-SS-355 MARSSIM-008 2 27 14 10.6 32.9 15.9 

K-SS-356 MARSSIM-009 2 29 15 11.6 36.0 16.5 

K-SS-357 MARSSIM-010 2 40 20 17.1 53.1 19.3 

K-SS-358 MARSSIM-011 2 53 27 23.6 73.2 22.2 

K-SS-359 MARSSIM-012 2 51 26 22.6 70.1 21.8 

K-SS-360 MARSSIM-013 2 41 21 17.6 54.6 19.6 

K-SS-361 MARSSIM-014 2 55 28 24.6 76.3 22.6 
Comment, 14 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 582cm2 

Gas Proportional Alpha-Beta Detector 
Prepared By: Date: 

David B. Weyant 8/8/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006

Q:\P4OO\PA4072FSS Reports\Volume Vl\KaiseroPOA-009fAttachment G\FSSPOA-009G Total Contamination Results.xis
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Attachment G, Table G-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009G 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43

37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009G 

asphaft

Cal Due: 

Alpha Eff.-

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm 2 cpm dpmllOOcm2  cpm dpm/IOOcm 2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad A 1 0 -30 40 218 5 1 4.9 8/2/2006 

Aspalt Pad A2 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad A3 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspalt Pad A4 0 -30 10 32 2 -18 4.9 8/2/2006 

Aspalt Pad A5 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad A6 0 -30 50 280 5 1 4.9 8/2/2006 

Aspalt Pad A7 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad A8 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad A9 0 -30 40 218 5 1 4.9 8/2/2006 

Aspaft Pad AIO 0 -30 40 218 3 -12 4.9 8/2/2006 

AspaftPad B1 0 -30 60 342 6 7 4.9 8/2/2006 

Aspalt Pad B2 0 -30 50 280 3 -12 4.9 8/2/2006 

Aspalt Pad B3 0 -30 40 218 2 -18 4.9 8/2/2006 

Aspalt Pad B4 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad B5 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspalt Pad B6 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad B7 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspalt Pad B8 0 -30 10 32 0 -30 4.9 8/2/2006

Q:%P4000%PA4077iFSS ReportsfVolume VlasrPA-0 ncmn GNFSSFOA-009G Table G-1.xls ot10Ora
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Attachment G, Table G-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009G 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43

37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009G 

asphaft 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpmIlOOcm 2  cpm dpm/lOOcm 2  cpm dpMrlOOcm 2  cpM 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad B9 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad BIG 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad C1 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad C2 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspaft Pad C3 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspalt Pad C4 0 -30 10 32 2 -18 4.9 8/2/2006 

Aspaft Pad C5 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad C6 0 -30 40 218 2 -18 4.9 8/2/2006 

Aspaf Pad C7 0 -30 20 94 1 -24 4.9 8/2/2006 

Aspaf Pad C8 0 -30 20 94 3 -12 4.9 8/212006 

Aspalt Pad C9 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad CIO 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad D1 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad D2 0 .30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad D3 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad D4 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad D5 0 .30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad D6 0 -30 20 94 1 .24 4.9 8/2/2006
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Attachment G, Table G-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009G 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm' Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009G 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff.

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpml O o cm 2 cpm dpmnlOOcm cpm 
Location Grid min min max max ave ave (2min) Date 

Aspak Pad D7 0 -30 10 32 2 -18 4.9 8/212006 

Aspalt Pad D8 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad D9 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspak Pad DIO 0 -30 10 32 0 -30 4.9 81212006 

Aspak Pad El 0 -30 60 342 7 13 4.9 8/212006 

Aspalt Pad E2 0 -30 40 218 4 -5 4.9 8/212006 

Aspalt Pad E3 0 -30 60 342 6 7 4.9 8/2/2006 

Aspalt Pad E4 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad E5 0 -30 20 94 4 -5 4.9 8/2/2006 

Aspaet Pad E6 0 .30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad E7 0 -30 10 32 0 -30 4.9 8/2/2006 

Aspalt Pad E8 0 .30 40 218 3 -12 4.9 8/2/2006 

Aspelt Pad E9 0 -30 40 218 5 1 4.9 8/2/2006 

Aspaft Pad EIO 0 -30 10 32 1 .24 4.9 8/2/2006 

Aspalt Pad F1 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad F2 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspaft Pad F3 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad F4 0 -30 20 94 3 -12 4.9 8/2/2006
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Attachment G, Table G-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009G 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43

37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009G 

asphaft 
TAIh* DRW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 
cpm dpM/,lOOcm cpm dpm/llOfcm cpm dprn/lo0cm2  cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad F5 0 -30 40 218 5 1 4.9 8/2/2006 

Aspalt Pad F6 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspaf Pad F7 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspaft Pad F8 0 -30 40 218 6 7 4.9 8/2/2006 

Aspalt Pad F9 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad FI0 0 -30 40 218 2 -18 4.9 8/2/2006 

Aspalt Pad GI 0 -30 60 342 7 13 4.9 8/2/2006 

Aspalt Pad G2 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad G3 0 .30 40 218 3 -12 4.9 8/2/2006 

Aspaf Pad G4 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad G5 0 -30 20 94 1 .24 4.9 8/2/2006 

Aspeft Pad G6 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad G7 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad G8 0 -30 10 32 1 .24 4.9 8/2/2006 

Aspaft Pad G9 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspalt Pad GIO 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad HI 0 -30 40 218 5 1 4.9 8/2/2006 

Aspaft Pad H2 0 -30 80 466 10 32 4.9 8/2/2006
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Attachment G, Table G-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009G 

Final Status Survey 
Thorium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582crm' Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009G 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm cpm dpm/lOOcm 2  cpm dpm/llOcm 2 cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad H3 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad H4 0 -30 40 218 5 1 4.9 8/2/2006 

Aspalt Pad H5 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspalt Pad H6 0 -30 40 218 5 1 4.9 8/2/2006 

Aspat Pad H7 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspaft Pad H8 0 -30 40 218 2 -18 4.9 8/2/2006 

Aspalt Pad H9 0 -30 10 32 1 -24 4.9 8/2/2006 

Aspalt Pad HI0 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad I1 0 -30 60 342 8 19 4.9 8/212006 

Aspalt Pad 12 0 -30 60 342 7 13 4.9 8/2/2006 

Aspalt Pad 13 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad 14 0 -30 60 342 6 7 4.9 8/2/2006 

Aspeft Pad 15 0 -30 40 218 3 -12 4.9 8/2/2006 

Aspaf Pad 16 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspalt Pad 17 0 -30 20 94 1 -24 4.9 8/2/2006 

Aspaft Pad 18 0 -30 40 218 4 -5 4.9 8/2/2006 

Aspen Pad 19 0 .30 20 94 2 -18 4.9 8/212006 

Aspalt Pad I10 0 -30 40 218 3 .12 4.9 8/2/2006
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Attachment G, Table G-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009G 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009G 

asphalt 
Tech: DBW

Cal Due: 

Alpha Eff:

7/24/2007 

11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm 2  cpm dpm/100cm2 cpm dpM/100cm 2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspalt Pad J1 0 .30 60 342 6 7 4.9 8/2/2006 

Aspalt Pad J2 0 -30 60 342 5 1 4.9 8/2/2006 

Aspalt Pad J3 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad J4 0 -30 40 218 5 1 4.9 8/2/2006 

Aspalt Pad J5 0 -30 20 94 2 -18 4.9 8/2/2006 

Aspalt Pad J6 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad J7 0 -30 20 94 4 -5 4.9 8/2/2006 

Aspalt Pad J8 0 -30 20 94 3 -12 4.9 8/2/2006 

Aspalt Pad J9 0 -30 20 94 1 -24 4.9 8/2/2006 

Aspalt Pad JIG 1 0 .30 40 218 3 -12 4.9 812/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (dicks on audible) are Infrequent, and I count may equal 10 cpm, 

the surveyor determines the "weighted average".  

2. The acceptance criteria for Total Contamination is 944 dpm/10OOcrf2.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background is an average of fourteen (14) two minute readings taken at equally spaced distances across survey unit.
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Daily Alpha Scan MDC

KAISER-FSSPOA-009B through KAISER-FSSPOA-009H 
Instrument Serial Number. 177171 Cal. Due: 7/24/2007 

Detector Serial Number: PR124946 Cal. Due: 7/24/2007 
Radiation Detected: Alpha I For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) (cm) Lcpm) (cm/s) (cpm) *

7/29/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/29/2006 1080 16.0 0.1108 10.7 N/A 0.95 

7/31/2006 540 16.0 0.1108 5.33 N/A 0.95 

7/31/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/1/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/1/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/2/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/2/2006 1080 16.0 0.1108 10.7 N/A 0.95 

8/3/2006 540 16.0 0.1108 5.33 N/A 0.95 

8/3/2006 1080 16.0 0.1108 10.7 N/A 0.95 

Comments: Survey Sub-Units Kaiser-FSSPOA-009B through Kaiser-FSSPOA-009H 

Floor monitor scanning at 1/2 detector width per second or less.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 
Model 43-37 582cm2 Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/18/06 

Reviewed By: Andrew J. Lombardo Date: 8/18/06

Notes: 
1.) Instrument Efficiency is the 4a instrument efficiency.
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Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-009H 

Survey Data Conversion Form 
Form ESClHPMIM-3-2-2

Date of Survey: 8/9/2006 Type of Radiation: Alpha 

Instrument Serial #: 177171 Calibration Due Date: 7/24/2007 

Detector Serial #: PR12946 Calibration Due Date: 7/24/2007 

E, (Surface Efficiency): 0.25 E, (Insturment Efficiency): 0.2216 

BKG Counts: 136 BKG Count Time (min): 30

Active Area of Detector Probe (cm 2): 582 MDC (dpm/1 00cm 2 ): 20.5

Survey Survey Point Gross Count Total 95% CL 

Count Time Gross Counts Rate Net Count Ratf Contamination Uncertainty 

FSS SwIpe Number Location (min) (cts) Jcpm) (cpm) (dpm/100cm?) (dpmlO00cm2 ) 

K-SS-363 MARSSIM-001 2 24 12 7.47 23.2 15.1 

K-SS-364 MARSSIM-002 2 23 12 6.97 21.6 14.8 

K-SS-365 MARSSIM-003 2 16 8 3.47 10.8 12.4 

K-SS-366 MARSSIM-004 2 28 14 9.47 29.4 16.3 

K-SS-367 MARSSIM-005 2 17 9 3.97 12.3 12.8 

K-SS-368 MARSSIM-006 2 26 13 8.47 26.3 15.7 

K-SS-369 MARSSIM-007 2 32 16 11.5 35.6 17.4 

K-SS-370 MARSSIM-008 2 21 11 5.97 18.5 14.1 

K-SS-371 MARSSIM-009 2 57 29 24.0 74.3 23.1 

K-SS-372 MARSSIM-010 2 49 25 20.0 61.9 21.4 

K-SS-373 MARSSIM-011 2 42 21 16.5 51.1 19.8 

K-SS-374 MARSSIM-012 2 35 18 13.0 40.2 18.1 

K-SS-375 MARSSIM-013 2 72 36 31.5 97.6 25.9 

K-SS-376 MARSSIM-014 2 53 27 22.0 68.1 22.3 

K-SS-377 MARSSIM-015 2 48 24 19.5 60.4 21.2 

Commenti 1 5 consecutive 2-minute background counts used.  

Instrument Model and Detector Model/Type: Ludlum 2360 Alpha-Beta Scaler/Rate Meter with Model 43-37 
582cm2 Gas Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/9/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/10/2006
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Attachment H, Table H-1 
Gross Alpha Scan Results Summary 
Survey Unit Kalser-FSSPOA-009H 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

C

Survey Number KAISER-FSSPOA-009H 

asphalt 
Tech: DBW

Cal Due: 7/24/2007 

Alpha Eft: 11.08%

Scan _ weighted weighted Bgrd 

cpm dpmIlOOcm cpm dpm/lOOcm2 cpm dpm/l0Ocm cpm 

Location Grid min min max max ave ave (2min) Date 

Aspalt Pad A 1 0 -26 60 346 5 5 4.2 8/3/2006 

Aspalt Pad A2 0 -26 40 222 3 -8 4.2 8/3/2006 

Aspalt Pad A3 0 -26 40 222 4 -1 4.2 8/3/2006 

Aspaft Pad A4 0 -26 20 98 2 -14 4.2 8/3/2006 

Aspalt Pad A5 0 -26 40 222 3 -8 4.2 8/3/2006 

Aspaft Pad A6 0 -26 20 98 2 -14 4.2 8/3/2006 

Aspalt Pad A7 0 -26 30 160 3 -8 4.2 8/3/2006 

Aspat Pad A8 0 -26 20 98 3 -8 4.2 8/3/2006 

Aspalt Pad A9 0 -26 60 346 6 11 4.2 8/3/2006 

Aspaft Pad A10 0 -26 40 222 4 .1 4.2 8/3/2006 

Aspaft Pad B1 0 -26 70 408 8 23 4.2 8/3/2006 

Aspaft Pad B2 0 -26 40 222 4 .1 4.2 8/3/2006 

Aspaft Pad S3 0 -26 60 346 3 -8 4.2 8/3/2006 

Aspaft Pad B4 0 .26 40 222 4 -1 4.2 8/3/2006 

Aspaft Pad B5 0 -26 30 160 5 5 4.2 8/3/2006 

AspaR Pad B6 0 -26 30 160 3 -8 4.2 8/3/2006 

Aspalt Pad B7 0 -26 40 222 5 5 4.2 8/3/2006 

Aspaft Pad B8 0 -26 30 160 4 -1 4.2 8/3/2006 

AspaR Pad 1 89 0 -26 60 346 5 5 4.2 8/3/2006

Q:40D0%PA07Z2FSS ReporlslVolufme Vl\Kaiser-PO-09A4X ttachmfent HTFSSFOA-009H Table H-I xls1 41 of4



C C 
Attachment H, Table H-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009H 

Final Status Survey 
Thouium Remedlation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 1771711PR124946

C

Survey Number KAISER-FSSPOA-009H 
asphalt

Cal Due: 7/24/2007 

Alpha Eft: 11.08%
Tech: DBW 

Scan weighted weighted Bgrd 

cpm dpm/lOOcm2  cpm dprr/IOOcm2 cpm dpm/l00cm 2 cpm 

Location Gdd min min max max ave ave (2min) Date 

Aspatt Pad BIG 0 -26 40 222 3 -8 4.2 8/3/2006 

Aspalt Pad C1 0 -26 40 222 6 11 4.2 8/3/2006 

Aspalt Pad C2 0 -26 60 346 5 5 4.2 8/3/2006 

Aspalt Pad C3 0 -26 40 222 3 -8 4.2 8/3/2006 

Aspalt Pad C4 0 -26 40 222 2 -14 4.2 8/3/2006 

Aspalt Pad C5 0 -26 40 222 5 5 4.2 8/3/2006 

Aspalt Pad C6 0 -26 60 346 7 17 4.2 8/3/2006 

Aspalt Pad C7 0 -26 40 222 4 -1 4.2 813/2006 

Aspaft Pad C8 0 -26 40 222 4 -1 4.2 8/3/2006 

Aspaft Pad C9 0 -26 10 36 0 -26 4.2 8/3/2006 

Aspalt Pad CIO 0 -26 20 98 3 -8 4.2 8/3/2006 

Aspat Pad DI 0 -26 40 222 4 -1 4.2 8/3/2006 

Aspalt Pad D2 0 -26 60 346 4 -1 4.2 8/3/2006 

Aspaft Pad D3 0 -26 20 98 2 -14 4.2 8/3/2006 

Aspalt Pad D4 0 -26 40 222 4 -1 4.2 8/312006 

Aspalt Pad D5 0 -26 40 222 3 -8 4.2 8/3/2006 

Aspaft Pad D6 0 -26 30 160 3 -8 4.2 8/3/2006 

Aspalt Pad D7 0 -26 40 222 2 -14 4.2 8/3/2006 

Aspel Pad D8 0 -26 70 408 7 17 4.2 8/3/2006
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C
Attachment H, Table H-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009H 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43
37 582cm2 Gas Proportional Detector 
s/n: 177171/PR124946

(

Survey Number KAISER-FSSPOA-009H 

asphaft

Cal Due: 7/24/2007 

Alpha Eft 11.08%

Scan weighted weighted Bgrd 

cpm dpm/lOOcm 2  cpm dpm/lOcm'2 cpm dpm/lOOcm2  cpm 
Location Grid min min max max ave ave (2min) Date 

Aspaf Pad D9 0 -26 60 346 5 5 4.2 8/3/2006 

Aspalt Pad DIO 0 -26 20 98 3 -8 4.2 8/3/2006 

Aspalt Pad El 0 -26 60 346 7 17 4.2 8/3/2006 

Aspalt Pad E2 0 -26 60 346 3 -8 4.2 8/3/2006 

Aspeft Pad E3 0 -26 50 284 6 11 4.2 8/3/2006 

Aspaft Pad E4 0 -26 70 408 8 23 4.2 8/3/2006 

Aspalt Pad E5 0 -26 60 346 6 11 4.2 8/3/2006 

Aspalt Pad E6 0 -26 40 222 6 11 4.2 8/3/2006 

Aspalt Pad E7 0 -26 10 36 0 -26 4.2 8/3/2006 

Aspaf Pad E8 0 -26 40 222 5 5 4.2 8/3/2006 

Aspaf Pad E9 0 -26 50 284 5 5 4.2 8/3/2006 

Aspalt Pad EIO 0 -26 40 222 5 5 4.2 8/3/2006 

Aspalt Pad F1 0 -26 40 222 4 -1 4.2 8/3/2006 

Aspalt Pad F2 0 -26 60 346 5 5 4.2 8/3/2006 

Aspat Pad F3 0 -26 60 346 6 11 4.2 8/3/2006 

Aspal Pad F4 0 -26 80 470 12 48 4.2 8/3/2006 

Aspaf Pad F5 0 -26 20 98 3 -8 4.2 8/3/2006 

Aspaft Pad F6 0 -26 40 222 4 -1 4.2 8/3/2006 

AspaN Pad F7 0 -26 20 98 2 -14 4.2 8/3/2006
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Attachment H, Table H-1 
Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-009H 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facilty 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter with 43

Survey Number KAISER-FSSPOA-009H 37 582cm2 Gas Proportional Detector Cal Due: 7/24/2007 

asphaft s/n: 177171/PR124946 Alpha Eff: 11.08% 
Tech: DBW 

Scan weighted weighted Bgrd 
cpm dpm/l OOcm cpm dpr/l 0cm2 cpm dpn/f10cm 2 cpm 

Location Grid min min max max ave ave (2min) Date 

Aspaf Pad F8 0 -26 20 98 3 -8 4.2 8/3/2006 

Aspelt Pad F9 0 -26 10 36 0 -26 4.2 8/3/2006 

Aspalt Pad FI0 0 -26 20 98 3 -8 4.2 8/3/2006 

Notes: 

1. The weighted cpm Is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and I count may equal 10 cpm, 

the surveyor determines the *weighted average*.  

2. The acceptance criteria for Total Contamination is 944 dpm/IOOcM2.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background is an average of nine (9) two minute readings taken at equally spaced distances across survey unit.
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ATTACHMENT I 

Laboratory Analytical Results
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Outreach 
• Laboratory 

311 North Aspen 
5broen Arrw. OK 74012 
(918) 252-2515 
FAX (918) Z51-00Ce

rZI *JA jjr tL12,m

VW - -4 1 Cý 10W.A& .,ice Z
W-Q - 1%(I CCJL,4)August 15,2006

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060693 

Dear Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 11, 2006 for the above captioned project. Sixteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 2-work-day turn time.  
Results were faxed on 8/15/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits with the exception of the Gross Beta method 
Blank. Results were not affected in any way.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

Lafq i Direc-tor 

ODEQ ID #9517 -

NRC ODEQ LIC. #27522-01 
CERT. IDN OKOO I



Outreach 
Laboratory 
311 MontAspen 

U=oken Aow. OK 74012 
(918) 2512-215 
FAX (9181 251-0=08

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remedimion 

20060693 
8/15106 

VI 1106 
I of

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

Lab ID: 

Client ID: 

Date Sampled: 
Matrix: 

Gross Alpha

20060693-01 
K-SS-347 
8/10/06 2:24:00 PM 
Swipe 

EPA 900/9310
Radlochemical Analyses 

-0.229 +/- 0.443 dpm/lO0cm 0.542 
2 

0.182+1-I.51 dpm/100cm 1.62 
2

8/11/06 RE 

8/11/06 REGross Beta EPA 900/9310

Lab ID: 
Client IDl 
Date Sampled: 
Matrix: 

Gross Alpha

20060693-02 
K-SS-378 
8110/06 2:.19.00 PM 
Swipe 

EPA 900/9310
Radlochemical Analyses 

5.10+1- I.4 dpm/100cm 1.07 
2 

5.49 4-- 1.90 dprn/00cm 1.75 
2

8111/06 RE 

8/11/06 REGross Beta EPA 900/9310

Lab fl): 
Client ID, 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060693-03 
K-SS-379 
8/10106 10:40:00 AM 
Swipe

EPA 900/9310 

EPA 90019310

Radiochemical Analyses 
0.520 +/- 0.554 dpm/100cm 0.466 

2 
2.09 +/- 1.48 dpm/l00zcm 1.45 

2

8/11/06 RE 

8/1 1106 RE

20060693-04 
K-SS-380 
8/10/06 10:41:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0+/-0.416 dpm/i00cm 0.453 

2 
3.16 +/- 1.35 dpm/100cm 1.20 

2

8/11/06 RE 

8/I 11/06 REGross Beta

BDL - Below De-tecion Limit



Client: 
Client Project: 
Lab Number.  

Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060693 
8/15/06 
8/11/06 

2 of 5
Outreach 

Laboratory 
A1 NoMt Aspen 
Broken Anow. OK 74012 

•j918) 251-2515 
FAX (918) 251.0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
"ClientrD.  
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060693-05 
K-SS-381 
8/10/06 10:42:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060693-06 
K-SS-382 
8/10/06 10:43:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060693-07 
K-SS-383 
3/10/06 10:44:00 AM 
Swipe

Radlochemkal Analyses 
0.039 +/- 0.526 dpm/100cm 0.560 

2 
0.281 +/- 1.36 dpm/I00cm 1.45 

2 

Radiochemical Analyses 
0.071 +/-0.546 dpm/100cm 0.574 

2 
2.01 +/- 1.40 dpm/I00cm 1.36 

2

3/11/06 RE 

/I 1/06 RE 

8/I 1/06 RE 

/I 1/06 RE

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

*Gross Deta 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

* Gross Alpha 

Gross Beta

EPA 900(9310 

EPA 900/9310

Radlochemical Analyses 
1.03+/-0.550 dpm/10Ocm 0.269 

2 
4.32 +/- 2.36 dpm/10Ocm 2.37 

2

9/11/06 RE 

V 11106 RE

20060693-08 
K-SS-384 
8/10/06 10:45:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
0.071/+/-0.355 dpm/100cm 0.359 

2 
1.35+/-1.39 dpm/100cm 1.41 

2

8/11/06 RE 

8/11/06 RE

BDL - Below Dmettion Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thoritun Remediation 

20060693 
3/15/06 
8/11/06<.  

3 ofrs
Outileach 

Laboratory 
311 North Aspen 
Broken Arow, OK 7401 Z 
f918) 251 -z51s 
FAX (918) ISI-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
-Date Sampled: 
Matrix: 

Gross Alpha

20060693-09 
K-SS-385 
8/10/06 10:46:00 AM 
Swipe 

EPA 900/9310
Radlochemleal Analyses 

0.809 +/-0.663 dpmn100cm 0.542 
2 

1.47 +/- 1.58 dprnlO0cm 1.62 
2

3111106 RE 

81111106 REGross Beta EPA 900/93 10

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab UD: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060693-10 
K-SS-386 
8/10/06 10:47:00AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060693-11 
K-SS387 
8/10/06 10:48:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
1.26 +/- 1.13 dpm/100cm 1.07 

2 
0.134 4-/ 1.62 dpm/100cm 1.75 

2 

Radlochemiral Analyses 
0+/-0.422 dpm/l00cm 0.466 

2 
1.98 +1- 1.47 dpm/l00cm 1.45 

2

8/11/06 RE 

8/11/06 RE 

8/11/06 RE 

3/11/06 RE

20060693-12 
K-SS-388 
8/10/06 10:49.00 AM 
Swipe 

Radlochemtcal Analyses 
EPA 900/9310 0.664 +/-0.575 dpm/lOOcm 0.453 

2 
EPA 900/9310 3.35 +1- 1.36 dpmnlOOcm 1.20 

2

8/11/06 RE 

8/11/06 RE

BDL - Below Dctection Limit



K Outreach 
Laboratory 
Broken Arow, OK 74012 
0918) 251-ZSIS 
FAX (918) 251-0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20060693 

8/15/06 
8111/06 

4 of 5

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060693-13 
K-SS-389 
8/10/06 10:50:00 AM 
Swipe 

Radiochemlcal Analyses 

EPA 900/93 10 0.932 +/-0.680 dpin/100cm 0.560 
2

8/11/06 RE 

8/11106 REGross Beta EPA 900/9310 IAS +/- 1.44 dpm/100cm 1.45 
2

Client ID: 
Date Sampled: 
Matrix:

\•./' Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

.ross Alpha 

Gross Beta

20060693-14 
K-SS-390 
8/10/06 10:51:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060693-15 
K-SS-391 
8/10/06 10:52:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060693-16 
K-SS-392 
8/10106 10:53:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemlcal Analyses 
0.193+/-0.571 dpm/1O0cm 0.574 

2 
2.34 +/- 1.42 dpm/lO0cm 1.36 

2 

Radiochemical Analyses 
0.193+/-0.394 dpn/l00cm 0.359 

2 
2.55 +t- IA7 dp•n/100cm IA0 

2

8/I 1/06 RE 

8/I 1/06 RE 

8/11/06 RE 

8I 106 RE

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

Radlochemkal Analyses 
0+/-0.459 dpm/1O0cm 0.542 

2 
1.04 +1- 1.56 dpm/10Ocm 1.62 

2

8111/06 RE 

9111/06 RE

BDL = Blow Octecton Lhnit



Client: 
Client Project: 
Lab Number 

Date Reporteh 

Outreach Date Received: 
Laboratory Page Number 
311 Noh Aspen 
Bhkcn Anow. OK 74012 
(91e) ISl-4SIS 
FAX (91M1 251-0008

Kaiser Aluminum 
Thorium Remedlation 

20060693 
8/15/06 
81!1/06 M6-.  

5 of 5

QC Report 

Parameter Blank LS LCSD DUP N MS MSD Date 
%REC %REC RPD RFD %REC %REC RPD

Gtoss Alpha 

GvMs Alpha 

Orms Ma~ 

Gofou Bcta

0 34.0 100.0 17.6 

0 31.0 74.0 3.9

NC 

NC 

NC 

NC

W1 1106 
WHO1010 

3/ 11106 
3/1016

0.50 

2.34

72.0 65.0 9.4 

93.0 112.0 12.9

Lab Approval:

BDL - Below Detction Limit
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(
SAMPLE LOGIN 

Lab Number:. 20060693

(r

)ate Received: 8/1110610.24.:03

3ample 
uiumber 

10060693-01 A 
Gross Alphl-a"la 

20060693-02 A 
Gross Alpha/Beta 

20060693-03 A 
Gross Alpha/Bla 

20060693-04 A 
Gross Alpha/Beta 

20060693-05 A 
Gross Alpha/Beta 

20060693-06 A 
Gross Alpha/Beta 

20060693-07 A 
Gross Alpha/Beta 

20060693-08 A.  
Gross Alpha/Beta 

20060693-09 A 
Gross Alpha/Beta 

20060693-10 A 
Gross AlphafBca 

20060693-11 A 
Gross Alph/Beta 

20060693-12 A

Client 
Sample IV 

K-SS-347 

K-SS-378 

K-SS-379 

K-SS-380 

K-SS-381 

K-SS-382 

K-SS-383 

K-SS-384 

K-SS-385 

K-SS-386 

K-SS-387 

K-SS-388

Matrix 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

08/10/06 

08110106 

08110106 

08/10/06 

08110106 

08110/06 

03/10/06 

08/10/06 

08110/06 

08/10/06 

08/10/06 

08110/06 

08/10/06

III

Container 
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastc 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

II I

Container 
Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Due: 9/15/06 

Custody Seal 
Seal Intact 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No

Z,ý-

I ,

Page I



Gross Alp- .,ca 

20060693-13 A K-SS-389 Swipe 08/10/06 
Gross Alpha/Ma 

20060693-14 A K-SS-390 Swipe 08/10/06 
Gross Alpha/Beta 

20060693-IS A K-SS-391" Swipe 09/10/06 
Gross AlphWBOA 

20060693-16 A K-SS-392 Swipe 08/10/06 
Gross A /-t 

CONTAINER INSPECTION 

# Coolers 0 Custody Seab Broken Temperature: C ice 

SAMPLE INSPECTION 
Sampit Seal Broken NA Chain of Custody Record Labels in Tact ed 

Anomalies 

Inspected By: DATE 

QA or Designee Review: -. /- -- %.iATE 4. /'// t 

Sample Custodian Review: DATE

Plastic 

Plastic 

Plastic 

Plastic

Sm Zip Bag 

Sm Zip Bag 

SmZip BU 

Sm Zip Bag

None 

None 

None 

None

No 

No 

No 

No

No 

No 

No 

No

Radiation Sarveyr <300 cpm 

Radiation Survey Complete 0

K)

'roject Notes:

Page ý



SOutreach 
Laboratory 
311 North Aspen 
Broken Amow, OK 74012 
(9181 251.2515 
FAX (918) 251-0008

W -~'m- Z~-7 

W-&s -~Z %

NI-7

~2Z( 
C~9. OcA9

August 15,2006

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060663 

Dehr Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 7, 2006 for the above captioned project. Fourteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 5 work-day turn time.  
Results were faxed on 8/14/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits with the exception of the Gross Beta method 
Blank. Results were not affected in any way.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

Lai tory ADirector

P. C 0#0

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01

CERT. ID# OK001



Outreach 
Laboratory 
311 No 'nh~pf Broken Arrow, OK 74012 
4918) 251zSI515 
FAX (918) 2S1-0008

Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20060663 
8/15/06 

817/06 

I of 5

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

"Lab IM 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client M: 
Date Sampled: 
Matrix: 

Gross Alpha 

.Gross Beta 

Lab ID: 
Client ID: 
Date Sgnipled: 

Matrix: 

Gross Alpha

20060663-01 
K-SS-273 
8/3/06 1:40:00 PM 
SwipE 

EPA 900/9310 

EPA 900/9310

Radiochemleal Analyses 
0 +1- 0.459 dpm/I00cm 0.542 

2 
0.421 +1- 1.52 dpm/I00cm 1.62 

2

8/7/06 SD 

817/06 SD

20060663-02 
K-SS-274 
8/3/06 1:42:00 PM 
Swipe 

Radiochemical Analyses 
EPA 900/9310 0+/-0.348 dpm/100cm 0.466 

2
EPA 900/9310 

20060663-03 
X-SS-275 
8/3/06 1:44:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060663-04 
K-SS-276 
8/3/06 1:46:00 PM 
Swipe 

EPA 900/9310

0.881 +1- 1.A0 dpm/100cm 1.45 
2 

Radlochemical Analyses 
0 +1-0.380 dpm/lOOcm 0A53 

2 
0.666+/-1.16 dpm/100cm 1.20 

2

8/7/06 SD 

8/7/06 SD 

8/7/06 SD 

8/7/06 SD

Radiochemical Analyses 
0+-0.437 dpm/100cm 0.560 

2 
1.14 +/. 1.42 dpm/100cm 1,45 

2

8/7/06 SD 

817/06 SDGross Beta EPA 900/93 10

BDL - 13low Dctcion Limit



\Outreach 
Laboratory 
311 Noth Aspen 
Broken Anow, OK 74012 
(918) 251.515 
FAX (918) 251.-008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060663 
815/06 

8/7/06 
2 of 5

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis 
Date

Analyst

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060663-05 
K-SS-277 
W13/06 1:48:00 PM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
0+/-0A11 dpnIl00cm 0.574 

2 
0.191 +/- 1.27 dpmnl00cm 1.36 

2

8/7/06 SD 

8/7/06 SD

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060663-06 
K-SS-278 
2/3/06 1:50:00 PM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
04/- 0244 dpmf 100cm 0.269 

2 
1.16+/-2.24 dpm/100cm 2.37 

2

8/7/06 SD 

8/7/06 SD

Lab ID: 
Client ID: 
Date Sampled: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060663-07 
K-SS-279 
8/3/06 1:52:00 PM 
S~yipe 

EPA 900/9310 

EPA 900/9310 

20060663-08 
K-SS-280 
8/3/06 I:54:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0.071 +/-0.355 dpm/100cm 0.359 

2 
0.873 +/- 1.36 dpm/100cm IA0 

2 

Radlochemleal Analyscs 
0.337 +/- 0.514 dpm/100cm 0.466 

2 
1.26 +/- 1.43 dpm/1OOcm 1.45 

2

8/7/06 SD 

8/7/06 SD 

8/7/06 SD 

8/7/06 SD

DDL - Blow ODetction Limh



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060663 
8/15/06 

8/7/06 
3 of 5

Outreach 
Laboratory 
311 Noat Aspen 
Broken Arow. OK 74012 
(918) 251-2515 
FAX (918) 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060663-09 
K-SS-281 
8/3/06 1:56:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochenical Analyses 
0+/-0.341 dpm/10ncm 0.453 

2 

1.24 +1- 1.21 dpm/100cm 1.20 
2

8/7/06 SD 

8/7/06 SD

20060663-10 
K-SS-282 
8//06 1:58:00 PM 
Swipe

EPA 900/93 10 

EPA 900/9310

Radiochemical Analyses 
0+,- 0.469 dpm/lO0cm 0.560 

2 
1.33 +/- 1.43 dpm/10Ocm. 1.45 

2

8/7/06 SD 

8/7/06 SDGross Beta

Lab ID: 
Client ED: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060663-11 
K-SS-283 
8/3/06 2:00:00 PM 
Swipe

EPA 900/9310 

EPA 900/9310

Radiochemkal Analyses 
0.417 +1- 0.399 dpm/100cm 0.269 

2 
2.12 +1- 2.27 dpm/100cm 2.37 

2

8/7/06 SD 

8/7/06 SD

20060663-12 

K-SS-284 
8/3106 2:02:00 PM 
Swipe

EPA 900/9310 

EPA 900/93 10

Radiochemical Analyses 
0.193 +/-0.394 dpm/100cm 0.359 

2 
1.45 +-1i-.40 dpm/100cm i.40 

2

8/7/06 SD 

8/7/06 SD

HDL- Below Doteclin Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060663 

8115/06 
817/06 
4 of 5

\-ýOutreadh 
Laboratory 
311 North Aspen 
broken Mtow. OK 7401 Z 
(918) Z51-2515 
FAX 1918) 2S1 400W Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

SGross Alpha 

Gross Beta 

Lab ID: 
Client ED: .Date 64pled: 

Matrix: 

Gross Alpha

20060663-13 

K-SS-285 
8/3/06 2:04:00 PM 
Swipe 

EPA 900/9310
Radiodhemieal Analyses 

0.015+/-0.504 dpm/100cm 0.542 
2 

0+/- 1.49 dpra/lO0cm 1.62 
2

Vf7/06 SD 

917/06 SDEPA 900/9310

20060663-14 
K-SS-286 

W/3/06 2:06:00 PM 

Swipe 
Radlochemical Analyses 

EPA 900/9310 0+1-0.368 dpm/100cm 0.466 
2 

EPA900/9310 1.02 +1-IAI dpm/100cm 1.45 
2 

20060663-15 

K-SS-287 
8/3/06 4:10:00 PM 
Swipe 

Radlochemical Analyses 
EPA 90019310 0+/-0.399 dpmrfl0cm 0.453 

2

817/06 SD 

817/06 SD 

8/7/06 SD 

8/7/06 SDGrn.s Beta EPA 900/9310 0.953 +/- 1.19 dpm/100cm 1.20 
2

BDL - Below Oactction Umnit



4,6 Client: 
Client Project: 
Lob Number: 
Date Reported: 

Outreach Date Received: 
Laboratory Page Number 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2513 
FAX (918) 251Z-008

Kaiser Aluminum 
Thorium Remediation 

20060663 
815106 

8/7106 
SofO

QC Report 

Parameter Blank LCS LCSD DII MS MSD Date 
%REC %REC RPD RPD %REC %REC RPD

Gross Alpha 

aoI'IS Beta

0.0sI 

3.0g

35.0 94.0 9.9 

65.0 66.0 03

NC 

NC

3/7/06 

W/AX06

Lab Approval:

BDL - Below Detection limit
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SAMPLE LOGIN 

Lab Number: 20060663Date Received: 8/7/06 1:40:57 P

Sample 
Number 

20060663-01 A 
Gross Alpha/Beta 

20060663-02 A 
Gross Alpha/Beta 

20060663-03 A 
Gross Alpha/Beta 

20060663-04 A 
Gross Alpha/Beta 

20060663-05 A 
Gross Alph&,Beta 

2006O663-06 A 
Gross Alpha/Beta 

20060663-07 A 
Gross Alpha/Beta 

20060663-08 A 
Gross Alpha/Bela 

20060663-09 A 
Gross Alpha/Bfta 

20060663-10 A 
Gross AlphaiBeta 

20060663-11 A 
Gross Alpha/Bcta 

20060663-12 A

client 
Sample ID 

K-SS-273 

K-SS-274 

K-SS-275 

K-SS-276 

K-SS.277 

K-SS-278 

K.SS-279 

K-SS-290 

K-SS-281I 

K-SS-282 

K-SS-283 

K-SS-284

Matrix 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

08/03/06 

08/03/06 

08103106 

08/03106 

08/03/06 

08/03106 

08103/06 

08/03/06 

08/03/06 

08/03/06 

08/03/06 

08/03/06

Container 
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

Coutalner 
Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm.Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Due: 8/14/06 

Custody Seal 
Seal Intact 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No.  

No No 

No No 

No No 

No No

Page



7 

Gross AV.•_ ,eac 

20060663-13 A K-SS-285 Swipe 
Gross Alpha/Beta 

20060663-14 A K-SS-286 Swipe 
Gross AlphaiBeta 

20060663-15 A K-SS-287 Swipe 
Gross Alpba/ieta 

CONTAINER INSPECTION 

N Coolers 0 Custody Seal Broken Temperature: 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain of Custody Record 

Anomalies

C
08/03/06 

"083/06 

08/03/06

Plastic 

Plastic 

Plastic

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

None 

None 

None

No 

No 

No

No 

No 

No

C . ee 

Labeh in Tact lS

Radiation Survey: <300 cpm 

Radiatin Survey Complete ',

Inspected By: 

QA or Designee Review: 

Sample Custodian Revie 

Project Notes:

Page 2



4C c 
Outreach Laboratory -• Z - \ 

31No1 ^ Au1gust 15, 2006 
Broken Arrow. OK 7401Z A 
4918) Z514515 
FAX 4918) ZSI-0008 David Weyant .  

Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060664 

Detr Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 7, 2006 for the above captioned project. Fourteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 5-work-day turn time.  
Results were faxed on S/14/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits with the exception of the Gross Beta method 
Blank. Results were not affected in any way.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

Labo)0ryi Director 

\•ACCoo 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01

CERT. ID# OKOOI



"Client: 
* Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060664 

8/15/06 
8/7/06 
1 of 4

Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) ZSI-2515 
FAX (918) 252-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
-Matrix; 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K•.' Gross Alpha 

Gross Beta

20060664-"1 
K-SS-288 
8/4/06 9:45:00 AM 
Swipe 

EPA 900/9310 

EPA 900/93 10 

20060664-02 
K-SS-289 
8/4/06 9:46:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
0+/-0.498 dpm/100cm 0.560 

2 
0.999 +1- IA.I dpm/100cm 1.45 

2 

Radiochemfcal Analyses 
0 +1- 0.461 dpm/I00cm 0.574 

2 
0.239 +1- 1.28 dpmfl00cm 1.36 

2

B/7106 SD 

Sf7106 SD 

SW7/06 SD 

8/7/06 SD

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

- 'Gross ilpha

20060664-03 
K-SS-290 
8/4106 9:47:00 AM 
Swipe 

Radlochemlcal Analyses 
EPA 900/9310 0.417+/-0.399 dpm/IOOcm 0.269 

2 
EPA 900/9310 1.69 +1- 2.26 dpm/100cm 2.37 

2

8/8/06 SD 

8/8106 SD

200606644 
K-SS-291 
8/4106 9:48:00 AM 
Swipe

EPA 900/93 10 

EPA 900/9310

Radiochemkal Analyses 
0.071 +1- 0.355 dpm 100cm 0.359 

2 
0+/- 1.30 dpnVI00cm 1.40 

2

8/8/06 SD 

8/8106 SDGross Beta

BOL - lowv~ Detctamin Unit



Client: 
Client Project.  
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060664 
8/15/06 
V7106 
2 of 4

Outreach 
Laboratory 
311 Not Aspen 

Broken Arrow, OK 74012 
"A[918) ZSI-2.015$ FAX (918) 251.-0008

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis 
Date

Analyst

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
ClientID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Dat e Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060664-05 
K-SS-292 
8/4/06 9:49:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060664-06 
K-SS-293 
8/4/06 9:50-.00 AM 
Swipe 

EPA 900/93 10 

EPA 900/9310

Radloehemical Analyses 
0+/- 0.475 dpm/10ocm 0.542 

2 
1.38+1- i.53 dpm/100cm 1.62 

2 

Radiochemieal Analyses 
0.215+/-0.485 dpn/l00cm 0.466 

2 
2.60+1- 1.51 dpm/100cm 1.45 

2

8/8106 SD 

8/8/06 SD 

8/8/06 SD 

8/8/06 SD

20060664-07 
K-SS-294 
8/4/06 9.51:00 AM 
Swipe

EPA 900/9310 

EPA 900/93 10

Radlochemlcal Analyses 
0.176 +/-0.465 dpm/100cm 0.453 

2 
1.86+/-1.26 dpml/00cm 120 

2

8/8/06 SD 

8/3/06 SD

200664-08 
K-SS-295 
8/4/06 9:52:00 AM 
Swipe

EPA 90019310 

EPA 900/9310

Radlochemleal Analyses 
0+/-0,512 dpm/100cm 0.560 

2 
1.14+/-1,42 dpm/100cm 1.45 

2

8/8/06 SD 

8/8/06 SD

---BDL. "tDow Dctcwion Urmit



Outreach 
Laboratory 
311 torh Aslpen 
Boken Arow. OK 74012 
(918) 251-2515 
FAX (91& 25140006

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 

Thorium Remediation 
20060664 

8/15/06 
"/7/06 

3 of 4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 
Client ID: 

- Date Stmpted: 
Matrix: 

Gross Alpha

20060664-09 
K-SS-296 
3/4/06 9:53:00 AM 
Swipe 

EPA 900/9310
Radlochemical Analyses 

0÷+-0.445 dpm/100cm 0.574 
2 

1.29+1-1.35 dpm/l00cm 1.36 
2

8/8/06 SD 

M/8/06 SDGross Beta EPA 90019310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060664-10 
K-SS-297 
814/06 9:54:00 AM 
Swipe 

EPA 900/9310
Radiochemical Analyses 

0.356 +/-0.391 dpm/100cm 0.269 
2 

1.26 +/- 2.24 dpmll00cm 2.37 
2

8/8/g6 SD 

8//06 SDGross Beta EPA 900/9310

Lab ED: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client mD: 
Date Sampled: 
Matrix: 

Gross Alpha

20060664-1I 
K-SS:298 
814/06 9:SS:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radlocbemkal Analyses 
1.05 +A. 0.596 dpm/100cm 0.359 

2 
0.969 +/- 1.36 dpmn/100cm 1.40 

2

8/8/06 SD 

8/8/06 SD

20060664-12 
K-SS-299 
8/4106 9:56:00 AM 
Swipe

EPA 900/9310
Radiochemical Analyses 

0+/-0.489 dpm/1O0cm 0.542 
2 

0.278 0/- 1.51 dpm/100cm 1.62 
2

8/8/06 SD 

8/8/06 SDGross Beta EPA 900/93 10

BDL - Below Detection Umit



Outreach 
Laboratory 
311 North Aspen 
Broken Anow. OK 74012 
(918) Z51-2515 
FAX (918M 251-0006

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060664 
8115106 

8/7106 •.  

4 of4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

20060664-13 
K-SS-300 
8/4/06 9:57:00 AM 
Swipe 

EPA 900/9310 

EPA 900/93 10

Radiochemical Analyses 
0.032 +/-0.439 dpm/100cm 0.466 

2 

1.55 4/- 1.45 dpm/100cm 1.45 
2

8/9106 SD 

81&'06 SD

20060664-14 

K-SS-301 
8/4/06 9:58:00 AM 

Swipe

Gross Alpha 

Gross Beta

EPA 900/9310 

EPA 900/93 10

RadiochemIcal Analyses 
0+/-0.416 dpm/100cm 0.453 

2 

1.43 +/- 1.22 dpm/100cm 1.20 
2

8/8/06 SD 

8/8/06 SD

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 

%REC RPD RPD /REC %REC RPD

Gross Alpha 

Gross Alpha 

Gross Beta 

Gross Bet

0.081 

0.051 

0.52 

3.0S

93.0 

35.0 

79.0 

65.0

35.0 3.6 

94.0 9.9 

640 21.6 

66.0 0.8

NC 

NC 

NC 

NC 3i7106

Lab Approval:

BDL - Below Detection Limit



iv.i OUTREACH 
4* iLABORATORY 

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918) 251-0008

( CS CHAIN Or CUSTODY
I1~.~

Resutts To- Compaey.,.,,_a..a •" P+..,++,'+-t• • .

7"f'3f'64f" 4,Addems 73i -.  

720,4. 7C1- , 4S"tyOj.., 0 QaZ3Q1Z7/4

Bill To: 

Company *:All , >K- '/'FL".  

Narne3,w ~ ~ t.4~-(Aw 

c dres 7"K-4 -a/J z. 7'11q1

PROJECT ' 7 
PROJECT NAME .-4 .v~ ~ 
REQUESTED TURNAROUND-nF '-ME D-z-I~74 
(ADDmTONAL CHARGES MAYAPPLY)

0 

Cx 0 
N 

A 
I 

S

COMtAH!S 
SIZEt

PRESERVAIVIE 
v 

& "ClowVN 
SL 11N. °¢II

"LASTIC 
OR 
_LASS

ck

~' \
q

143

SAMPLER L~ Z~f5E~/
(LE MOMt!D DNVKT[mD 

M&A COMOSgDp -t p --

I- ~I AU Nm 
SA~I3

'W 
umm

•' z,-,4 . .:+O.. 47..; , £ .t~e ,~ .. ' >< ... ..  

3 . -~- z..._ ,_ ___________ 

";- 9? I - - -______ 

•) " 7 II I l I .;_ __ _ 

REUNUISHD ~ ~ DT~2L..TUE~A) RCEIV~s~~zL~~e.~o~m/7LIME~CL FORl LABORATORY US! ONLY' 

RE~nUSHEO By._____ _____DATE____ME ___RECEIVED BY. - ____DATiE--~~~.TiM - S"'l Ca~r~ta um" 

"r4 

O A s e as. 
.n 
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SM1. ;EU*.+lS,-5A AO + ft ;,~r~a wur aba be +: def s3 l .flt' c fr rpe 73 !j~ ~ ~ ,p ol'Ttpmis 1 ~



SAMPLE LOGIN 

Lab Number: 20060664)ate Received: 1/7/06 1:46:12 P Due: 8/14/06 

Custody Seal;ample 
'iumber 

10060664-01 A 
Gross Alpha'Beta 

20060664-02 A 
Gross AlphafBfia 

20060664-03 A 
Gross Alpha/Beta 

20060664-04 A 
Gross Alpha'Ba 

20060664-05 A 
Gross Alpha/Be 

20060664-06 A 
Gross Alpha/Beta 

20040664-07 A 
Gross Alpha/Btla 

20060664-08 A 
Gross Alph'/Beta 

20060664-09 A 
Gross Alpha/Beta 

20060664-10 A 
Gross Alpha/Beta 

20060664-11 A 
(ross Alpha/Bta 

20060664-12 6

Client 
Sample ED 

K-SS-289 

K-SS-289 

K -SS-290 

K-SS-291 

K-SS-292 

K-SS-293 

K-SS-294 

K-SS-295 

K-SS-296 

K-SS-297 

K-SS-298 

K-SS-299

Matrix 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

08/04/06 

08/04/06 

08/04106 

08/04/06 

08/04/06 

08/04106 

08/04/06 

08/04/06 

08/04/06 

08/04/06 

08/04/06

Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

Container Container
Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Ba; 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Seal 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No

Intact 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No

08/04/06 Plastic No No

Page(



Gross A[[ ca*( 

20060664-13 A K-SS-300 Swipe 08/04/06 plastic Sm Zip Bag None No No 
Gross Alphs/Reta 

20060664-14 A K-SS-301 Swipe 08/04/06 Plastic Sm Zip Bag None No No 
Gross AlphWBefa 

CONTAINER INSPECTION 

# Coolers 0 Custody Seals Broken Temperature. C Ice Radiation Survey: <300 cpm 

SAMPLE INSPECTION 
Simple Seal Broken NA Chain of Custody Record - Labels in Tact Radiation Survey Complete 

Anomalies 

Inspected By: DATE 

QA or Designee Review: a'TE 5' 7 ed 

Sample Custodian Review: 12 t 

Project Notes:

Page 2



Outreach 
Laboratory 
311 Nonh Aspen 
Broken Arrow. OK 74012 
(918) 251-ZS55 
FAX 1918I Z51.-0008

-Z'Y30WX 4M%4t

August 15, 2006 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060665 

Dear Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 7, 2006 for the above captioned project. Fourteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 5-work-day turn time.  
Results were faxed on 8/14/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

Labora bircctor 

\t ACCo,94, 

ODEQ ID #9517 •' 
NRC ODEQ LIC. #27522-01 "i l

ERT. IDN OK001



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060665 

8/15/06 
8/7/06 
I of 4

~-ý'Outreach 
Laboratory 
311I Norch Aspen 
Bn"Aroke ITw, OK 74012 
(925) Z51-2515 
FAX( t918) zst1O4o Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K Gross Alpha 

Gross Beta

20060665-01 
K-SS-303 
8/5M06 9:20:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060665-02 
K-SS-304 
8SI/06 9:21:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0 -/- 0.484 dpm/100cm 0.560 

2 
0.952 +1- 1.40 dpm/100cm 1.45 

2 

Radiochemical Analyses 
0.071 +/-0.546 dpm/100cm 0.574 

2 
1.15+/- 1.34 dpm/nlOcm 1.36 

2

818/06 SD 

SAM/06 SD 

8/8/06 SD 

8/8106 SD

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ED: 
Date Sampled: 

Matrix: 

Gross Alpha

20060665-03 
K-SS.3S 
8//06 9:22:00 AM 
Swipe 

Radlochemnical Analyses 
EPA900/9310 0.417+/-0.399 dpm/IOOcm 0.269 

2 
EPA90019310 0.590+/-2.21 dpm/l10cm 2.37 

2 

20060665-04 
K-SS-306 
8/W6 9:23:00 AM 
Swipe 

Radiochemical Analyses 
EPA 900/9310 0.193+1-0.394 dpm/100cm 0.359 

2

818/06 SD 

8/8106 SD 

8/8/06 SD 

8/8/06 SDGioss Beta EPA 900/93 10 0.969 +1- 1.36 dpm/100cm 1.40 
2

BDL w Wow Detecion Limit



Outreach 
Laboratory 
311. North Aspen 
Broken AfokN, OK 74012 
1918) 251-2515 
FAX (918) 251000S

Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060665 
8/15/06 

8/7/06 
2 of 4

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

Lab ID: 
Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha 

Gross Beta 

. Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha

20060665-05 

K-SS-307 

85/506 9:24:00 AM 

Swipe 

EPA 900/93 10 

EPA 900/9310 

20060665-06 

K-SS-308 

8/5/06 9:25:00 AM 

Swipe 

EPA 900/93 10

Radiochemlcal Analyses 

0+/-0.427 dpm/100cm 0.542 
2 

0 +/- 1.47 dpm/100cm 1.62 
2

8/3/06 SD 

8/8/06 SD 

8/8&06 SD 

&/W/06 SD

Radiochemical Analyses 

0.093 +/-0.455 dpm/10Ocm 0.466 
2 

0.929 +/- IAI dpm/100cm IA5 
2

Gross Beta EPA 900/9310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

20060665-07 
K-SS-309 
8/5/06 9:26:00 AM 
Swipe

Gross Alpha 

Gross Beta

EPA 900/9310 

EPA 900/93 10

Radiochemical Analyses 
0.237 +/- 0.480 dpm/lOcm 0.453 

2 

1.91 +/- 1.26 dpm/100cm 1.20 
2

8/8/06 SD 

8/8/06 SD

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060665-08 
K-SS-310 
8/5/06 9:27:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radlochemlcal Analyses 
0.100+/-0.539 dpm/lOcm 0.560 

2 

1.72 +1- 1.45 dpnmd00cm 1.45 
2

8/8/06 SD 

8/8/06 SD

BDI -ýBUtow Detecion Limit



Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2SI5 
FAX (918) 251.0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20060665 
8/15/06 

8/7/06 
3 of 4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060665-09 
K-SS-311 
8/5/06 9:28:00 AM 
Swipe 

EPA 900/93 10
Radiochemical Analyses 

0 +1- 0.505 dpm/100cm 0.574 
2 

0.862 +/- 1.32 dpmn100cm 1.36 
2

8V8/06 SD 

a/8/6 SDGross Beta EPA 900/93 10

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K /Gross Alpha

20060665-10 
K-SS-312 
8/5&W6 9:29:00 AM 
Swipe 

EPA 900/9310
Radiochemical Analyses 

0.783 +1- 0.495 dpm/100cm 0.269 
2 

1.93 +/-2.27 dpm/n00cm 2.37 
2

8/8/06 SD 

8/806 SDGross Beta EPA 900/9310

Lab ID: 

client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 

Matrix: 

Gross Alpha 

Gross Beta

20060665-11 
K-SS:313 
8/5/06 9:30:00 AM 
Swipe 

EPA 90019310 

EPA 900/9310 

20060665-12 
K-SS-314 
8/506 9:31:00 AM 
Swipe 

EPA 90019310 

EPA 900/9310

Radlochemical Analyses 
0 +/- 0.289 dpm/100cm 0.359 

2 
1.16+/-1.38 dpm/100cm 1.40 

2 

Radiochemlcal Analyses 
0 +/- 0.489 dpnlOcm 0.542 

2 
0.134 +/- 1.50 dpm/100cm 1.62 

2

8/8/06 SD 

8/8106 SD 

8/8&a6 SD 

8/8106 SD

ODL - 1cdow Detection Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Outreach 
Laboratory 
$11 North Aspen 
5roken Axrow. OK 74012 
(918) 251-.515 
FAX (918) 251-0008

Kaiser Aluminum 
Thorium Remediation 

20060665 
8115106 

8/7(06 
4 of 4 

Analysis Analyst 
Date

Analytical Report 

Result UnitsMethod DL Prep 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060665-13 

K-SS-315 
815/06 9:32:00 AM 
Swipe 

EPA 900/9310
Radiochemlcal Analyses 

0.093 +/- 0.455 dpmll0Ocm 0.466 
2 

1.41 +I- 1.44 dpnmlOOcm 1.45 
2

8/8/06 SD 

818106 SDGross Beta EPA 900/9310

-Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060665-14 

K-SS-316 

8/5/06 9:33:00 AM 

Swipe

EPA 900/93 10 

EPA 900/9310

Radiochemleal Analyses 
0.237 +1- 0.480 dpm/lOcm 0.453 

2 
1.82+/- 1.25 dpm/l00cm 1.20 

2

8/406 SD 

8/8/06 SD

-y

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%REC %REC RPD RPD %REC %REC RPD 

Gross Aloha 0 22.0 740 9.3 NC .

Gross Alpha 

Gross Beta 

Gross Beta

0.082 

0.21 

0.52

93.0 

69.0 

79.0

85.0 8.6 

75.0 8.1 

64.0 21.6

NC 

NC 

NC

,.f

Lab Approval

BDI. -Wiw Dctufon Limit



~OUTREACH 
LABORATORY Rm: 

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 72 
Fax: (918) 251-0008 

PROJECT# I,. f"4 " zj g =o. 

PROJECT NAME 1
'ZAI/'* -A 4ý 4Eý11:-7 

REQUESTED TURNAROUND.TIME 
(ADDTONAL CHARGES MAY APPLY) 

SAMPLER._)._.-_...,, 7Ž' -"y
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OUTREACH 
LABORATORY 

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918) 251-0008

CHAIN OF CUSTODY 
Results To: Company n.  

_,_Name : . . . . •. '

Bill To: 

Company -"',
"I I m - ; ,• ,m -•

- .,-•,•Address •' '- Name 

Address -7 -City State "- Zip, ' -"
iPhone, *-'• -. '1:!4 --- 4•;,-" ý Fax # ?4r' "- :..1 '71 City "11.'•,-• - State O "_C2 Zip - ,'. -,"

PO # 

PROJECT # 

PROJECT NAME 

REQUESTED TURNAROUND TIME 
(ADODTIONAL CHARGES MAY APPLY)

-,i,

a 
c 
0 
N 
T~ 
A 

N 
E 

IS

CONTAWE 
SIZE 

PLASMI 
OR 

GLASS
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a 

1. F 4 

NO Icec4C1 
3. NHOp#44,1 K 
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-V..---
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-4
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G 
Gross Aipha/Beta

C (
20060665-13 A 

Gross Alph/Beta 

20060665-14 A 
Gross AlphaWBeta

K-SS-3 15 

K-SS-316

Swipe 

Swipe

08/05/06 Plastic 

08/05/06 Plastic

Sm Zip Bag None 

Sm Zip Bag None

No No 

No No

CONTAINER INSPECTION 

# Cook". 0 Cuttody Seal Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA' Chain of Cusi 

Anomalies

Tempnraiture: C fee 

rudy Record -1 Labels In Todt

Radiation Survey- <300 cpm 

Radiation Survey Complete .

Inspected By: 

QA or Designee Re 

Sample Custodian 

Project Notes:

Page 2



SAMPLE LOGIN 

Lab Number: 20060665Date Received: 8/7/06 1:48:23 P Due: 8/14/06

Sample 
Number 

20060665-01 A 
Gross Alpha/Beta 

20060665-02 A 
Gross Alpha/Beta 

20060665-03 A 
Gross Alpha!Bcqt 

20060665-04 A 
Gross Alpha/Beta 

20060665-05 A 
Gross Alpha/Beta 

20060665-06 A 
Gross Alpha/Beta 

20060665-07 A 
Gross Alpha/Beta 

20060665-08 A 
Gross Alpha/Beta 

20060665-09 A 
Gross Alpha/Bela 

20060665-10 A 
Gross Alpha/Beta 

20060665-11 A 
Gross Alpha/Beta 

20060665-12 A

Client 
Sample ID 

K-SS-303 

K-SS-304 

K..SS..305 

K-SS-306 

K-SS-307 

K-SS-308 

K-SS-309 

K.SS-3 10 

K-SS-311 

K-SS-312 

K-SS-313 

K-SS-3 14

Matrix 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08/05106 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08/05,'06 

08/05906 

08/05/06

Container Container
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

Ill

Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Custody 
Seal 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No

Seal 
Intact 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No
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IA

Laoratory 
•311 Net• Aspen 

Broken Anowc 74022 August 15,2006 
49183 251-2515 
FAX 19M8) 251-0008 

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 4 1 st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060666 

Dear Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 7, 2006 for the above captioned project. Fourteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 5-work-day turn time.  
Results were faxed on 8/14/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

4?~AC.Co.9 
•.••4'O 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01 t

ERT. ID OKOOI



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060666 
8115/06 

8/7/06 
I of'4

Outreach 
Laboratory 
311 Nonth Aspen 
Broken Arrow. OK 74012 
(918) Z514Z515 
FAX (918) ZSI-)086 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 

Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060666-01 
K-SS-3l8 
8/5/06 10:30:00 AM 
Swipe

EPA 900/9310 

EPA 900/93 10

Radiochemical Analyses 
0 +/- 0.512 dpm/100cm 0.560 

2 
1.05 +/- 1.41 dpm/10Ocm 1.45 

2

8/8/06 SD 

818/06 SD

20060666-02 

K-SS-319 

815/06 10:31:00 AM 

Swipe

EPA 90019310 

EPA 900/93 10

Radiochemical Analyses 
0+1-0.411 dpm/100cm 0.574 

2 
1.72 +/- 1.38 dpm/l00cm 1.36 

2

8/8/06 SD 

8/8/06 SDGross Beta

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060666-03 
K-SS-320 
8/5/06 10:32:00 AM 
Swipe 

EPA 900/9310
Radiochemical Analyses 

0.539 +/- 0.434 dpm/100cm 0.269 
2 

0.111 +/-2.19 dpm/l00cm 2.37 
2

8/8/06 SD 

8/8/06 SDGross Beta EPA 900/9310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060666-04 
K-SS-321 
8/5/06 10:33:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemkal Analyses 
0.193+/-0.394 dpm/100cm 0.359 

2 
0.825 +1- 1.36 dpm/100cm 1.40 

2

8/8/06 SD 

8/8/06 SD

BDL = Below Detection Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number

Kaiser Aluminum 
Thorium Remediation 

20060666 
8/15/06 

8/7106 
2 of4

Outreach 
Laboratory 
311 North Aspen 
broken Anow. OK 74012 

(918) Z51-251$ FAX({938) Z5 !-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

" "Lb I.  
Client ID: 
Date Sampled: 
Matrix:

20060666-05 
K-SS-322 
8/5106 10:34:00 AM 
Swipi

Gross Alpha 

Gross Beta

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0.015 +1- 0.504 dpm/100cm 0.542 

2 
0+/-1.50 dpm/100cm 1.62 

2

8/8/06 SD 

8/8/06 SD

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060666-06 
K-SS-323 
8&5U06 10:35:00 AM 

Swipe 

EPA 900/93 10 

EPA 900/9310 

20060666-07 
K-SS-324 
515106 10:36:00 AM 
Swipe 

EPA 900/9310 

EPA 900/93 10 

20060666-08 
K-SS-325 
S//06 10:37.00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0.032 +/- 0A39 dpm/100cm 0.466 

2 
2.56+/-1.51 dpm/lO0cm 1.45 

2 

Radiochemical Analyses 
0 +/- 0.399 dpm/lOOcm 0.453 

2 
2.39 +/- 12.9 dpm/100cm 1.20 

2

8/06 SD 

£/8/06 SD 

8/806 SD 

8/8/06 SD

Lab ID: 
Client ID: 
Date dinpled: 
Matrix: 

Gross Alpha 

Gross Beta

Radlochemlcal Analyses 
0+1-0.512 dpm/100cm 0.560 

2 
0+/- 1.32 dpm/100cm 1.45 

2

8/8/06 SD 

8//6 SD

BDL - Below Dctcction Limit



Client: 
Client Project: 

Lab Number 
Date Reported: 

Outreach Date Received: 

Laboratory Page Number: 

311 Norh A•"en 
Brokeni Anow. OK 74012Z 
(918) S1-2515 
rFAx98) 251 -0008 Analytical Renort

Kaiser Aluminum 
Thorium Remediation 

20060666 
8/15/06 

87I/06 
3 of 4

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha 

Gross 003 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha

20060666-09 

K-SS-326 

8/5/06 10:38:00 AM 

Swipe 

EPA 900/93 10 

EPA 900/93 10 

20"60666-10 

K-SS-327 

8/S/06 10:39:00 AM 

Swipe

Radlochemleal Analyses 
0+/-0.461 dpm/100cm 0.574 

2 
0.766+/-1.31 dpm/100cm 1.36 

2

8/8/06 SD 

8/9106 SD

EPA 900/93 10 

EPA 900/9310

Radlochemclal Analyses 
0.295+/-0.362 dpm/10cm 0.269 

2 
1.50+/-2.25 dpm/10Ocm 2.37 

2

W8/06 SD 

8/8/06 SDGross Beta

Lab ID: 

Client ID: 

Date Sampled: 

.Matri;t 

Gross Alpha

20060666-1I 
K-SS-328 
8/5/06 10:40:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemlcal Analyses 
0.315+/-0.428 dpnI100cm 0.359 

2 
1.21 +1- 1.38 dpm/100cm 1.40 

2

8/8/06 SD 

8/8/06 SDGross Beta

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha

20060666-12 
K-SS-329 
8/5/06 10:41:00 AM 
Swipe 

EPA 900/9310
Radiochemieal Analyses 

0+/-0.427 dpm/100cm 0.542 
2 

1.43 +1- 1.58 dpm/100cm 1.62 
2

8/3/06 SD 

8/8/06 SDGross Beta EPA 900/9310

DDI. - Below Detctionw Limit



Client: 
Client Project: 
Lab Number-.  
Date Reported: 
Date Received: 
Page Number.Laboratory 

311 North Aspen 
Broken Arrow. OK 74011 
(918) .51-2515 
FAX (918) 251.00

Kaiser Aluminum 
Thorium Remediation 

20060666 
8115/06 

8W7106 
4of4 

Analysis Analyst 
Date

Analytical Report 
Result UnitsMethod DL Prep 

Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060666-13 
K-SS-330 
8/S106 10:42:00 AM 

Swipe

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0 +/- 0.387 dpm/100cm 0.466 

2 
2.32 4/- 1.49 dpm/100cm I.45 

2

&M/06 SD 

"/06 SDGross Beta

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060666-14 
K-SS-331 
8/5/06 10:43:00 AM 
Swipe

EPA 900/9310 

EPA 900/93 10

Radlochemical Analyses 
0.115+/-0.449 dpm/l00cm 0.453 

2 
2.29+1. 1.29 dprtn100cm 1.20 

2

8/8/06 SD 

8/8/06 SD

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%REC %R.C RPD RPD %REC %RE. RPD

Omk= Alpha 

Orms Beta

0 

0.21

32.0 74.0 9.3 

69.0 75.0 2.1
NC 

NC =106

Lab Approval:

BDL - Bclow Dclection Umnit



"4¢ "OUTREACH 
LABORATORY

CHAIN 01- CUSTODY 
Results To: Company gtA 16C-9/- Au ;A, • 4 •, -T 

NameCAL4Ž Name 

7R_38q_05Z4AddreSS 7 4y tiI

Bill To: 
Company.

311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918) 251-0008

:-r . ,'

'(Phone ýLL5) Fax # 9','A- -?.q4- - 37

Address • . •_ ' // 5'

City 4 sate_4v/__Lp 7'/~

I.,'

II
F(EUNOUISHEO BY: §,-77:7i 4-4¶1LLRGlVLA. .  

RELINQUISHED By._____ -__DATE -TIME .- RECEIVED BY -_____ DATE TIME 

My xSrgaixx o tan ctii Che ofcw10y fair- kidicAe* 1W AM aiit atIo@y to. aAvbu CoMpay So0" Smpoa * san'afw analyisis. The COMPAny apvM to pay Sw wiire balance tl, Wreo~We 

of 'W"pl dala Wol it *M undpeo &-487d tat -Y bw"mm v twt - o day a * ~ Uto~ a i,$ par manond (18% pef dirwil) lass di". InUt ev0n OVO d1 fA*." "MW cmmy 

beuifown W&* liew' sixd sloauy vaascnalile bum"o10ly and/or Ilses~f an4 d all tale oal naseCH&W to rismf mie ants balmnc to outreach Tecticlp4. we lOub'la0 Lsticeaoay] 

------------------------ is 41~ kw ieade Ot A ofteea VAl b' II eSfl6 aVw'i,
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SanqfIa Con~bou' Upon ReOOSI/-?2? 4ý•

Custody Seals hitd Y N 

Coole TempenuxsL44_

S.AMPM N, )tSPOSAL~: As nvnwad~inlis sarwfis "w W -*s a ~ .



(
SAMPLE LOGIN 

Lob Nlumber: 20060666

C
)ate Received: 817106 1:50:30 P

Sample 
Number 

20060666-01 A 
Gross Alpha/Beta 

20060666-02 A 
Gross Alpha/lkut 

20060666-03 A 
Gross Alpha/Beta 

20060666-04 A 
Gross Alphaleta 

20060666-05 A 
Gross Alpha/Beta 

20060666-06 A 
Gross Alpha/Beta 

20060666-07 A 
Gross Alpha/Beta 

20060666-O8 A 
Gross Alpha/Bita 

20060666&09 A 
Gross Alpha/Beta 

20060666-10 A 
Gross A lphalBla 

20060666-11 A 
Gross AlphWBca 

2(060666-12 A

Clitnt 
Sample ID 

K-SS-3 18 

K-SS-319 

K-SS-320 

K-SS-321I 

K-SS-322 

K-SS-323 

K-SS-324 

K-SS-325 

K-SS-326 

K-SS-327 

K-SS-329 

K-SS-329

Matrix 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

III

Date 
Sampled 

08/05106 

08/05106 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08/05/06 

08105/06 

08/05106

I

Container 
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

iii II

Container 
Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

II II IIIll

Due: 8/14/06 

Custody Seat 
Seat Intact 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No

r

Page I



Gross At.na/lBcta

.0060666-13 A 

Gross AlphaVBeda 

10060666-14 A 

Gross Alpha/Bcta

K-SS-330 

K-SS-331I

Swipe 

Swipe

08/05/06 Plastic 

08/05/06 Plastic

Sm Zip Bag None 

Sm Zip Bag None

No No 

No No

CONTAINER INSPECTION 

# Coolers 0 Custody Seals Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain 

Anomalies

Temperature'.  

of Custody Record V

C let 

Labels in Tact

Radiation Survey: <300 cpm 

Radiation Survey Complete Vf

Inspected By: DATE 

QA or Designee Review: • ,2-"_- /DATE * 

Sample Custodian Review: _DATE R 2LO 

-roject Notes:

t
Page 2

t.



'- Outreach 
LabOratoiy 
311 North Aven 
broken Anow. OK 74012 
(918) Z51I2515 
FAX (918) ZS1-•X00

X-& a ~ 

1tJc~ FLb ft V7jAugust 15,2006

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060674 

Dear Mr. Weyant, 

Please find enclosed the analytical report for your samples *received in our laboratory on 
August 9, 2006 for the above captioned project. Fourteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 4 work-day turn time.  
Regults were faxed on 8/15/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01



Outreach 
Laboratory 
311 North~ Aspen 
Broken Arrow. OK 74012 
(918) Z514Z515 
FAX (918) 2S1-0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060674 
8/l5/06 

&/9/06 
1 of 4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 

Client ID: 

Date Sampled: 

Matrix:

20060674-01 
K-SS-333 
8/7/06 1:40:00 PM 
Swipe 

Radiochemical Analyses 
EPA 900/9310 0.234 +/- 0.341 dpm/100cm 0.269 

2 
EPA 900/9310 1.55 +/- 2.25 dpmIl00cn 2.37 

2

8/10/06 RE 

3/10/06 RE

20060674-02 

K-SS-334 
8/7106 1:41:00 PM 

Swipe

Gross Alpha 

Gross Beta

EPA 900(93 10 

EPA 90019310

Radiochemical Analyses 
0.071 +/- 0355 dpm/100cm 0.359 

2 

1.50 4/- 1.40 dpm/100cm 1.41 
2

8110/06 RE 

8/10/06 RE

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060674-03 
K-SS-335 
8/7106 1:42:00 PM 
Swipe

EPA 900/9310 

EPA 90019310

Radiochemical Analyses 
0+1-0A59 dpm/10Ocm 0.542 

2 

1.47 ÷1- 1.58 dpm/100cm 1.62 
2

8/10/06 RE 

8/10/06 RE

20060674-04 
K-SS-336 
W/7/06 1:43:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 

0+/-0.913 dpm/lOOcm 1.07 
2 

0*+1- 1.60 dpm/10Ocm 1.75 
2

8/10106 RE 

8/10/06 RE

RDL - Bclow Doclccton Limit



\..~Outreach 

Laboratory 
311 North Aspen 
troken Airro. OK 74012 
(918) Z51-2515 
FAX (918) 251-00M5

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060674 
8/15/06 

8/9/06 
2 of 4 

Analysis. Analyst 
Date

Analytical Report 
Result UnitsMethod DL Prep 

. Date

Lab ID: 
Client ID: 

Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060674-05 
K-SS,337 
8/7/06 1:44:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemtcal Analyses 
0 +/-0A22 dpm/100cm 0.466 

2 
0.833 +1- 1.40 dpm/100cm 1.45 

2

V/10/06 RE 

V/10/06 RE

Lab ID: 
Client ID: 

Date Sampled: 
Matrix: 

\=_- Gross Alpha 

Gross Beta

20060674-06 
K-SS-338 
8/7106 1:45:00 PM 

Swipe

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0 +/- 0.416 dpm/100cm 0.453 

2 
1.67+/- 1.24 dpm/100cm 1.20 

2

8/10/06 RE 

8/10/06 RE

Lab ID-: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab I: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060674-07 
K-SS-339 
8/7/06 1:46:00 PM 

Swipe 
Radlochemical Analyses 

EPA 900/9310 0 +/-0.403 dpm/I00cm 0.560 
2 

EPA 90019310 0.090+/-1.35 dpndl0Ocm 1.45 
2 

20060674-08 
K-SS-340 
8/7106 1:47:00 PM 
Swip6 

Radiochemlcal Analyses 
EPA 900/9310 0+/-0.445 dpm/100cm 0.574 

2

8/10/06 RE 

8/10/06 RE 

8/10/06 RE 

8/10/06 REGross Beta EPA 900/93 10 0.670+/-1.31 dpm/100cm 1.36 
2

BDL - Belowe Detection Limit



Client: 
Client Project: 
Lab Number 
Date Reported: 
Date Received: 
Page Number

Kaiser Aluminum 
Thorium Remediation 

20060674 
8115106 

8V9/06 
3 of 4

Outreach 
Laboratory 
Olokcn Airow, OK 74012 
(918) 2SI-5•IS 
FAX (918) 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060674-09 
K-SS-341 
8/7/06 1:48:00 PM 
Swipe 

EPA 900/9310
Radlochemical Analyses 

0.295 +/- 0.362 dpmf 100cm 0.269.  
2 

2.17+/-2.28 dpm/100cm 2.37 
2

8/10/06 RE 

8/10/06 REGross Beta EPA 900/9310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060674-10 

K-SS-342 

8/7/06 1:49:00 PM 

Swipe

EPA 900/9310 

EPA 900/9310

Radiocbemical Analyses 
0.132+1-0.375 dpm/100cm 0.359 

2 

1.50 +/- 1I40 dpml/00cm 1.41 
2

8/10/06 RE 

8/10/06 REGross Beta

Lab ID: 
SCltentD,-< 

Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060674-11 

K-,SS-343 

8/7106 1:50:00 PM 

Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
3.55 +1- 1.04 dpm/100cm 0.542 

2 
4.49 +1- 1.75 dpm/100cm 1.62 

2

8/10/06 RE 

8110/06 RE

20060674-12 
K-SS-344 
817/06 1:51:00 PM 

Swipe

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
0.102 +/- 1.00 dpm/10Ocm 1.07 

2 

0+/-1.61 dpm/100cm 1.75 
2

8/10/06 RE 

8/10/06 RE

BUL - Below Detection LUnit



Client: 
Client Project: 
Lab Number: 

Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 

Thorium Remediation 
20060674 

8/15/06 
8/9/06 
4 of4

¶-,ý Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 
FAX (918) 251-0006 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060674-13 
K-SS-345 
817/06 1:52:00 PM 
Swipe 

EPA 900/9310
Radloehemlcal Analyses 

0.093 +/- 0.455 dpm/100cm 0.466 
2 

0.976+/- iAI dpm/100cm 1.45 
2

3/10/06 RE 

8/10/06 REGross Beta EPA 900,9310

Lab ID: 
Client ID: 
Date Sampled: 

SGross Alpha 

Gross Beta

20060674-14 
K-SS-346 
W1/06 1:53:00 PM 

Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemkcal Analyses 
0.115+1-0.449 dpmIlO0cm 0.453 

2 
1.91 +/- 1.26 dpmf/100cm 1.20 

2

8/10/06 RE 

8/10/06 RE

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 

%REC %REC RPD RPD %REC %REC RPD 

Gross Alpha 0 72.0 13.0 13.4 NC /10106

Gross Beta 0 64.0 67.0 3.1 NC /10106

Lab Approval:

BDL - Bclow Detection Umit



( OUTREACH 
4' LABORATORY 
311 North Aspen 
Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918) 251-0008

CHAIN 01- CUSTODY
Results To: Company \A, Nk \ .A

L,,.At' 9 1% -
-ov." 

c~I1t~ it-I

~

Name •tv,&1 % ,,?/ , 
Address 7l I' \ ý .1~ SI.

Bill To: 

Company...hALkkjtLr4A FigJ
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(
SAMPLE LOGIN 

Lab Number. 20060674

C)
Date Received: 8/9/06 10:48:27 A

Sample 
Number 

20060674-01 A 
Os AlphaBt 

20060674-02 A 
Grow Alpha/Beta 

20060674-03 A 
Gross Alpha/Beta 

20060674-04 A 
Gross AlphafBeta 

20060674-0" A 
Gross Alpha/Bea 

20060674-06 A 
Gross Alpha/Beta 

20060674-07 A 
Gross Alpha/BMt 

20060624-08 A 
Gross Alpha/Beta 

20060674-09 A 
Gross Alpha/Bea 

20060674-10 A 
Gross Alpha/Beta 

20060674-11 A 
Gross Alpha/Beta 

20060674-12 A

Client 
Sample ID 

K-SS-333 

K-SS-334 

K.SS-335 

K-SS-336 

K-SS-337 

K(-SS-338 

K-SS-339 

K-SS-340 

K.SS-34 I 

K-SS-342 

K-SS-343 

K-SS-344

Matrix 

Swie 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

08/07/06 

08/07/06 

08/07106 

08/07/06 

08/07/06 

08/07/06 

08/07/06 

08/07/06 

08/07/06 

08/07/06 

08/07/06

IIII

Container 
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

Container 
Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Due: 8/14/06 

Custody Seal 
Seal Intact 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No

Page I



Gros,' Alpha/Beta

20060674-13 A 
Gross Alpha/Bew 

20060674-14 A 
Gross Alpha/Beta

K.SS-345 

K-SS-346

Swipe 

Swipe

08/07/06 Plastic 

08/07/06 Plastic

Sm Zip Bag None 

Sm Zip Bag None

No No 

No No

CONTAINER INSPECTION 

00 Coolers 0 Custody Seals Broken - Temperature: 

SAMPLE INSPECTION 
Sample Seal Broke. NA Chain of Custody Record 

Anomalies

C Ice Radiation Survey: <300 cpm 

Radiation Survey CompleteLabels in Tact

Inspected By: 

QA or Designee Review: 

Sample Custodian Reviei

Project Notes:

K Page



'Outreach 
Laboratory 
311 Nonth Aspen 
Boken Affow. OK 74012 
(918) Z51-251S 
FAX (918) 251-0008

I~A- CY~I(r 

IAt~t ~ 4~August 15, 2006 I Z4 4
David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060675 

Dear Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 9, 2006 for the above captioned project. Fourteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 4 work-day turn time.  
Results were faxed on 8/15/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

Laboratorylireto 

t ACC 0 , 

4N• 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-01

ERT. ID# OK001



Client: 
Client Project: 
Lab Number 
Date Reported: 
Date Received: 
Page Number.

Kaiser Aluminum 
Thorium Remediation 

20060675 
8/15/06 

8/9106 
1 of 4

Outreach 
Laboratory 
'311 Norh Aspen 
Broken Arrow., OK 7401Z 
1918) 251-2515 
FAX (918 IS)51-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060675-01 
K-SS-348 
8/8/06 2:15:00 PM 
Swipe 

EPA 900/9310
Radiochemical Analyses 

0+/-00A98 dpm/100cm 0.560 
2 

0.904 +/- 1.40 dpm/100cm IA5 
2

8/10/06 RE 

8/10/06 REGross Beta EPA 900/9310

Lb 1P. , 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060675-02 
K-SS-349 
8/8/06 2:16:00 PM 
Swipi

EPA 900/93 10 

EPA 900/93 10

Radlochemical Analyses 
0.132 +/- 0.559 dpm/100cm 0.574 

2 

0.335 +/- 1.28 dpm/100cm 1.36 
.2

8/10106 RE 

8110/06 REGross Beta

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060675-03 
K-SS-350 
8/8/06 2:17:00 PM 
Swipe 

EPA 90019310
Radlochemical Analyses 

0.295+1-0.362 dpm/d00cm 0.269 
2 

2.79 +1- 2.30 dpm/J00cm 2.37 
2

8/10/06 RE 

8/10/06 REGross Beta EPA 900/9310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20M60675-04 

K-SS-351 

8/8/06 2:18:00 PM 

Swipe 

EPA 900/9310 

EPA 900/93 10

Radiochemical Analyses 

0.376 +/- 0.445 dpm/100cm 0.359 
2 

1.16+/- 1.38 dpm/10Ocm 1.41 
2

8110/06 RE 

8110/06 RE

DDL = B•low Doection Limit



Outreach 
Laboratory 
311 No•th Asen 
Broken Arrow. OK 7401Z 

(918) 251-Z515 FAX (918) 251-O4MG

Client: 
Client Project: 
Lab Number: 

Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 

Thorium Remediation 
20060675 

8115106 
8/9/06 
2 of4

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

Lab ID: 
•.Client ID: 

Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client MD: 
Date Sampled: 
Matrix: 

SGross Alpha 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060675-05 
K-SS-3S2 
8/8/06 2:19:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060675,06 
K-SS-3S3 
8/8/06 220:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060675-07 
K-SS-354 
8/8&06 2:21:00 PM 
Swipe 

EPA 900/9310 

EPA 90019310 

20060675-08 

K-SS-355 
8/8/06 2:22:00 PM 

Swipe 

EPA 900-9310 

EPA 900/9310

Radiochemical Analyses 
0+/-0.192 dpmll00cm 0.542 

2 
0+/-0.671 dpm/100cm 1.62 

2 

Radlochemlcal Analyses 
0 +/-0.432 dpm/n00cm 1.07 

2 
0 +/- 0.726 dpm/100cm 1.75 

2 

Radtochemical Analyses 
0+/-0.387 dpm/100cm 0.466 

2 
1.46 +/- 1.44 dpm/10Ocm i.45 

2

8/10/06 RE 

8/10/06 RE 

8/10/06 RE 

8/1006 RE 

8/10/06 RE 

3/10/06 RE

Lab ID: 
Client ID: 

Date Sampled: 

SMntri 

Gross Alpha 

Gross Beta

Radlochemical Analyses 
0.054 +1. 0.433 dpm'lOOlcm 0.453 

2 
1.62 +/- 1.24 dpm/100cm 1.20 

2

8/10/06 RE 

8/10/06 RE

I3DL - Dclow Detection Umit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number.

Outreach 
Laboratory 
311 North Aspen 
Broken Arrow. OK 74012 
(918) 251-Z515 
FAX (918) 251-0008

Kaiser Aluminum 
Thorium Remediation 

20060675 

8/15/06 
8V9/06 
3 of 4 

Analysis Analyst 
Date

Analytical Report 
Result UnitsMethod DL Prep 

Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab iD: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060675-09 
K-SS-356 
8/8/06 2:23:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 

0.100 +/- 0.539 dpm./00cm 0.560 
2 

0.952 +/- 1.40 dpm/100cm 1.45 
2

8/10/06 RE 

8/10/06 RE

20060675-10 

K-SS-3S7 

8/8/06 2:24:00 PM 

Swipe 

EPA 900/9310 

EPA 900/93 10 

20060675-11 

K-SS-358 

8/8/06 2:25:00 PM 

Swipe 

EPA 900/9310

Radlochemical AnalysCs 

0 +/- 0.519 dpm/1OIcm 0.574 
2 

1.39 +/- 1.36 dpm/l00cm 1.36 
2 

Radlochemlcal Analyses 
0.478 +/- 0.417 dpm/100cm 0.269 

2 

1.45÷/-2.25 dpmll00cm 2.37 
2

8/10/06 RE 

8/10/06 RE 

8/10106 RE 

8110/06 REGross Beta EPA 900/9310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060675-12 
K-SS-359 
8&8/06 2:26:00 PM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 

0.315 +/- 0.428 dpm/10Ocm 0.359 
2 

0.777+/-1.35 dpm/100cm 1.41 
2

8/10/06 RE 

8/10/06 RE

BDL - Below Dctcction Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number-.

Kaiser Aluminum 
Thorium Remediation 

20060675 

8/15/06 
V/9/06 
4 of 4

S, Outreach 
Laboratory 
311 Norh Aspen 
Broken Arrow. OK 74012 
(918) 251-2515 
FAX (918) 253-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

'L~b ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060675-13 
K-SS-360 
8/8/06 2:27:00 PM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemlcal Analyses 
0+/- 0.475 dpm/l00cm 0.542 

2 
0.469 +/- 1.52 dpm/100cm 1.62 

2

8/106 RE 

8/10/06 REGross Beta

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

gross Alpha 

Gross Beta

20060675-14 
K-SS-361 
8/806 2:28:00 PM 
Swipe 

EPA 900(9310 

EPA 90019310

Radiochemical Analyses 
0 +/- 0.959 dpm/100cm 1.07 

2 
0 +/- 1.57 dpnI100cm 1.75 

2

8/10/06 RE 

8/10/06 RE

QC Report 

Parameter Blank LCS LCSD DUP MS MSD Date 
%REC %REC RPD RPD R %REC %REC RPD 

Gosso Alpha 0 21.0 92.0 12.0 NC V10/06

Gross Alpha 
Gross Beta 

Gross Beta

0 72.0 
0 104.0 
0 64.0

13.0 13.9 

114.0 9-0 

67.0 3.1

NC 
NC 

NC

1MOM 

MOMl~ 

SO%10

Lab Approval:

ODL - Beiom Detection Limit
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B H i)fI XAU W 

__ (,cX1 
I Z- Hio ~ ~-\ __ ____________ 

A~A-~ ~ ~ - j1jI 
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( C 
SAMPLE LOGIN 

Lab Number. 20060675

-C
Date Received: 8&9/06 10:52:50A

Sample 
Number 

20060675-01 A 
Gross Alpha/Beta 

20060675-02 A 
Gross AlphamBeta 

20060675-03 A 
Gross AlphafBcta 

20060675-04 A 
Gross Alpha/Beta 

2006067M-05 A 
Gross Alpha/Beta 

20060675"06 A 
Gross Alpha/Bet.  

20060675-07 A 
Gross Alpha/Beta 

2006067508 A 
Gross AlphaBeta 

20060675-09 A 
Gross Alpha/Beta 

20060675-10 A 
Gross Alpha/Beta 

20060675-11 A 
Gross Alpha/Bta 

20060675-12 A

Client 
Sample ID 

K-SS-348 

K-SS-349 

K-SS-350 

K-SS-351I 

K-SS-352 

K-SS-353 

K-SS-354 

K-SS-355 

K-SS-356 

K-SS-357 

K-SS-358 

K-SS-359

Matrix 

swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

08/08/06 

08/08/06 

08/08/06 

08/08/06 

08/08/06 

08/08/06 

08/08/06 

08/08/06 

08/08/06 

08/0/06 

08/08/06 

08/08/06

Container 
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

Container 
Size 

Sm Zip Bog 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

I
Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Due: 8/14106 

Custody Seal 
Seal Intact 

NO No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No

Page I



Gross Aipua/lita

20060675-13 A 
Gross Alpha/Beta 

20060675-14 A 

Gross Alpha/Beta

K-SS-360 

K.SS-361

Swipe 

Swipe

08/08/06 Plastic 

08/08/06 Plastic

Sm Zip Bag None 

Sm Zip Bag None

No No 

No No

CONTAINER INSPECTION 

s Cook"rs 0 Custody Seals Broken 

SAMPLE INSPECTION 
Sample Seal Broken NA Chain 

Anomalies

- Temperature: 

of Custody Record -3

C Ice 

Labels in Tact

Radiation Survey; <300 cpm 

Radiation Survey Complete -/

Inspected By: DATE____________ 

QA or Designee Review: '/ ' DATE A A 

Sample Custodian Reviews DATE 

Project Notes:

( Pagei



\_Outreach 
Laboratory 
311 Noith Aspen 
broke•w Afsow. OK 74012 
(918) 2S1.2SIS 
FAX (918) 251-0006

lk-A I4-ý a1 cook - %sW

W--ta 71? a A)
August 15, 2006 4Ii- t~
David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41 st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060681 

Dear Mr. Weyant, 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 10, 2006 for the above captioned project. Sixteen swipes were received in good 
condition and analyzed for Gross Alpha/Beta with an expedited 3 work-day turn time.  
Results were faxed on 8/15/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
method blank, laboratory control standard and matrix spikes and spike duplicates for all 
analyses were within method control limits with the exception of the Gross Beta method 
Blank. Results were not affected in any way.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions feel free to 
call.  

Laborto ry Director 

ODEQ ID #9517 
NRC ODEQ LIC. #27522-0 1

CERT. ID# OK001



Outreach 
Laboratory 
311 Noah Aspen 
broken Arrow. OK 74012 
(918) 2S1-25I5 
FAX (918) Z51-0008

Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060681 
8/15/06 
8/10/06 

I of 5

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client iD: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060681-01 

K-SS-363 
8/9/06 10:05:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060681-02 
K-SS-364 
8/9106 10:06:00 AM 
Swipe

Radiochenulcal Analyses 
0.193+/-0.394 dpm/100cm 0.359 

2 

1.11+/-1.37 dpm/100cm 1.41 
2

8/10/06 RE 

8110/06 RE

EPA 900/9310 

EPA 900/9310

Radiochemlcal Analyses 

0.198 +/- 0.545 dpm/100cm 0.542 
2 

2.05 4/- 1.62 dpm/100cm 1.62 
2

8/10/06 RE 

8/10/06 RE

20060681-03 

K-SS-365 

8/9/06 10:07:00 AM 

Swipe

EPA 900193 10 

EPA 900/9310

Radlochemical Analyses 
0 +/- 0.913 dpm/100cm 1.07 

2 

0.182+/- 1.63 dpm/10Ocm 1.75 
2

8/10/06 RE 

8/10106 REGross Beta

Lab ID: 

Client ID: 
Date Sampled: 

Matrix: 

Gross Alpha 

Gross Beta

20060681-04 

K-SS-366 

8/9/06 10:08:00 AM 

Swipe

EPA 900/9310 

EPA 900/93 10

Radlochemlcal Analyses 
0+1-0.422 dpm/100cm 0.466 

2 
1.12+/- IA2 dpm/100cm 1.45 

2

8/10/06 RE 

8/10/06 RE

I3DL = Below Dctcction Lrimit



Client: 
Client Project: 
Lab Number: 

Date Reported: 
Date Received: 

Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060681 

8/15/06 
8/10/06 

2 of 5
\ .OOutreach 

Laboratory 
311 North A-pcn 
Broken Arrow, OK 74012 
(938) 251-2515 
FAX (918) 2.1-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ED: 
Date Sampled: 
Matrix: 

'Gross Alpha 

Gross Beta

20060681-05 
K-SS-367 
8W9/06 10:09:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060681-06 

K-SS-368 
819/06 10:10:00 AM 
Swipe

Radiochemical Analyses 
0+1-OA16 dpm/100cm 0.453" 

2 
1.34+/-1.22 dpm/100cm 1.20 

2

8/10/06 RE 

S810106 RE

Lab ID: 
C11e11 ID: 
Date Sampled: 
Matrix: 

Gross Alpha EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0.100+/-0.539 dpm/100cm 0.560 

2 
0.952 +1- 1.40 dpm/I00cm IA5 

2

8/10/06 RE 

8V10/06 REGross Beta
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Date Sampled: 
Matrix: 

Gross Alpha 

'Gross Beta

20060681-07 
K.SS-369 
8/9/06 10:11:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060681-08 
K-SS-370 
W9106 10:12:00 AM 
Swipe

Radlochemical Analyses 
0 +/- 0214 dpm/lOcm 0.574 

2 
0.647 +/- 0.612 dpm/100cm 1.36 

2

8/10/06 RE 

8/10106 RE

EPA 900/93 10 

EPA 900/9310

Radlochemlkal Analyses 
0.325+1-0.216 dpmn/100cm 0.269 

2 
0.999+/-1.03 dpm/100cm 2.37 

2

8/11/06 RE 

8/I 1/06 RE
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2

8/11/06 RE 

8111/06 RE
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K-SS-372 
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Swipe

Gross Alpha 

Gross Beta

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0.015 +/- 0.504 dpm/100cm 0.542 

2 
0.373 +1- 1.52 dpm/100cm 1.62 

2

8/11/06 RE 

8/11/06 RE

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060681-1I 

K-SS-373 
8/9/06 10:15:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060681-12 
K-SS-374 
8/9/06 10:16:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
0.712 +1- 1.07 dpm/W00cm 1.07 

2 
0.469 +/- 1.64 dpm/100cm 1.75 

2 

Radiochemical Analyses 
0.398 +/- 0.528 dpm/100cm 0.466 

2 
0.211 +/- 1.36 dpm/100cm 1.45 

2

8/11/06 RE 
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8/14/06 RE 
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No 

No 
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Gross Adpna/Bcet 

20060681-13 A K-SS-375 Swipe 08/09/06 F 
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No 
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Final Status Survey Report 
Volume VI - Post Operational Areas 

Sub-Report No. POA-010 
Survey Unit Kaiser-FSSPOA-010 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 
September 12,2006 

1.0 BACKGROUND 

This sub-report documents the results of post operational final status survey activities completed 
as part of the Thorium Remediation Project at the Tulsa, Oklahoma facility (Figure 1).  
Specifically, this technical report addresses the final status survey of Survey Unit Kaiser
FSSPOA-010, the southern side (south of the north metal rail) of the railroad track spur area 
constructed for the load-out of exempt radiological materials to be disposed at the U.S. Ecology, 
Grandview, Idaho facility.  

Survey Unit Kaiser-FSSPOA-010 is considered a Class 3 survey unit with an approximate 
surface area of 309 m2. It overlies Excavation Bottom Survey Unit Kaiser-FSS-007. It is 
bounded to the south by the Union Pacific Railroad right-of-way, to the east by Excavation 
Bottom Survey Unit Kaiser-FSS-030, to the north by Post Operational Survey Units Kaiser
FSSPOA-005 and Kaiser-FSSPOA-01 1, and to the west by Excavation Bottom Survey Unit 
Kaiser-FSS-007 (Figure 3).  

Survey Unit Kaiser-FSSPOA-010 consists of the railroad spur's structural surfaces (south side of 
the north metal rail, wooden ties, and south metal rail), ballast material, and soil surface located 
to the immediate south of the rail spur. The load-out of the radiological materials occurred at the 
asphalt loading pad located to the immediate north of the railroad track spur. The final status 
survey of the northern portion of the railroad track spur is addressed as Survey Unit Kaiser
FSSPOA-01 1.  

Q.W4W00PA4072\FSS Repo%\Volwne V•\Kai.er-POA-010tPOA 010 Text Finl.doc I Revision 0 
9/12/06



2.0 SURVEY ACTIVITIES AND RESULTS

This section of the sub-report presents the final status survey data for the ballast material/surface 
soil and structural surfaces (railroad spur's southern side of the north rail, wooden ties, and the 
south rail) of Survey Unit Kaiser-FSSPOA-010.  

2.1 Ballast Materia/Surface Soil 

The final status survey of the ballast material/surface soil consisted of a judgmental gross gamma 
scan of the exposed surfaces of the survey unit and random sampling.  

2.1.1 Gross Gamma Scan 

The exposed surface of the Class 3 survey unit was surveyed through a 100 percent coverage 
gamma scan to confirm acceptable radiological conditions and identify any elevated areas.  
During the scanning of the survey unit, the detector was held close to the ground surface (I to 2 
inches) and moved in a serpentine pattern. Background measurements were obtained at 1-meter 
above the ground surface at 13 approximately equal-distant locations in the survey unit. The 
statistics for the 13 background measurements are provided below in Table 1. Background 
measurements ranged from 5,483 counts per minute (cpm) to 12,534 cpm.  

A total of 2,934 measurements of gross count rate were made at two second intervals across the 
survey unit's 309 mn2 surface area. The results ranged from 3,322 cpm to 14,942 cpm. A 
statistical summary of the 100 percent coverage gamma scan of the survey unit is also provided 
below in Table 1.  

Table 1 - Gross Gamma Scan Results Summary 
Survey Area: 309 m2 
Number of Scan Measurements 
(2-Second Intervals): 2,934 
Detector Swing Rate: 
(Swinging the detector a width of 0.05 m/s 
1-meter side to side) (MARSSIM recommends 0.5 mis) 

Results Summary: Background (Gross cpm) Scan (Gross cpm) 
Minimum 5,483 3,322 
Maximum 12,534 14,942 
Average 7,482 6,856 

Standard Deviation 2,360 2,559 
Median 6,295 5,848 

Contour maps of the gross gamma background and final (as-left condition) scanning survey 
results are presented on Figure A-1 contained in Attachment A. The 100 percent coverage 
gross gamma scan did not indicate the presence of small areas of elevated activity (above the 
DCGLw for the site).
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2.1.2 Random Sampling - Ballast Material/Surface Soil

As required by MARSSIM for a Class 3 survey unit, random soil samples were taken as part of 
the final survey. The Minimum Number of Samples Required (N) based on the scan MDC was 
determined to be 9 as documented on Soil Survey Unit Worksheet No. 1 (Attachment B).  

A layout of the random sampling locations is provided on Figure A-2 contained in Attachment 
A. The random sample locations were demarcated in the field using a GPS unit. A total of 13 
soil samples (identified as K-1868 through K-1876, K-1927, K-1928, K-1930, and K-1931) were 
collected at the surface (0-6-inch depth interval) level using a clean, decontaminated sampling 
auger or sharpshooter shovel. The samples were forwarded to Outreach for analysis of Th-232 
activity concentration. Analytical results are provided below in Table 2. Analytical data reports 
are contained in Attachment C.  

Table 2 - Random Sample Results 
Net 

Soil Gross Th-232 Std. Error MDC Net Th-232 DCGL 
Sample ID (pCi/g) (pCi/g) (pCi/g) (pCg) (pCi/g) 

K-1868 1.57 0.242 0.380 0.47 3.0 
K-1869 0.809 0.125 0.282 0 3.0 
K-1870 2.28 0.314 0.348 1.18 3.0 
K-1871 0.898 0.166 0.261 0 3.0 
K-1872 0.217 0.162 0.287 0 3.0 
K-1873 0.695 0.073 0.290 0 3.0 
K-1874 2.24 0.277 0.295 1.14 3.0 
K-1875 1.95 0.322 0.471 0.85 3.0 
K-1876 0.991 0.107 0.243 0 3.0 
K-1927 1.79 0.208 0.213 0.69 3.0 
K-1928 1.65 0.236 0.434 0.55 3.0 
K-1930 1.82 0.321 0.594 0.72 3.0 
K-1931 1.08 0.228 0.436 0 3.0 
Average L38 

Standard Dev. 0.643 
Minimum 0.217 
Maximum 2.28 
Median L57 

All 13 random sample results (gross and net) were below the open land area surrogate value of 
3.0 pCi/g net Th-232 activity concentration (DCGLw). The maximum gross Th-232 activity 
concentration was 2.28 pCi/g, which fell above the background Th-232 activity of 1.1 pCi/g for 
the site. The average gross Th-232 activity concentration was 1.38 pCi/g. The standard 
deviation of the 13 random samples was 0.643, which fell above the estimated standard deviation 
of 0.42 (based on the adjacent land final status survey results) used to calculate the minimum 
number of samples required.  
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Since the estimated variance (standard deviation) is greater than the variance used to calculate 
the minimum number of samples required (N), N was recalculated using the measured variance 
of 0.643 to ensure enough samples were taken, as follows: 

Paramount to determining the minimum number of samples is the determination of the relative 
shift, delta over sigma (A/c). Delta is equal to the DCGL minus the lower-bound gray region 
(LBGR) value. The LBGR value is arbitrarily set at one-half the DCGL value to start the 
determination. Sigma is an estimate of the variability in a set of sample analysis results from a 
survey unit. In the DP the estimate of sigma used was based on the standard deviations in 
Th-232 activity measured in survey units during the FSS sampling of the adjacent land 
remediation final survey (0.42). The net Th-232 activity concentration of 3.0 pCi/g was used as 
the DCGL and A was equal to 3.0 - 1.5, or 1.5. Delta divided by the sigma of 0.42 resulted in a 
relative shift of 3.57 which is rounded to 3.5 for the purpose of determining the required number 
of samples. The number of samples was then looked up in Table 5.3 of MARSSIM (9 for 
selected alpha and beta error rates of 0.05).  

Using the original net DCGL value of 3.0 pCi/g, a recalculation of N results in a delta of (3 
1.5) of 1.5 and a relative shift of(1.5 / 0.643) of 2.33. The resulting N is 11 (MARSSIM Table 
5.3).  

2.1.3 Wilcoxon Rank Sum (WRS) Testing 

The ballast material/surface soil analytical results for the random samples were evaluated using 
the procedure contained in Appendix C, Volume VI of this Final Status Survey Report 
(Wilcoxon Rank Sum Test). The evaluation showed that the survey unit sample results meet the 
DP statistical criterion based on the first statistical test as described below.  

If the difference (1.51 pCi/g) between the maximum survey unit sample activity concentration 
(2.28 pCi/g) and the minimum reference background area soil sample activity concentration 
(0.77 pCi/g) is less than DCGLw (3.0 pCi/g), then the survey unit meets the release criterion.  
Table 3 presents a summary of the data used to complete the statistical evaluation of the survey 
unit.  

Table 3 - Reference Group and Survey Unit Sample Results 
Reference Th-232 Survey Unit Th-232 

Group Sample ID (pCi/g) Group Sample ID (pCi/g) 
RI 197 1.52 Si K-1868 1.57 
R2 114 0.82 S2 K-1869 0.809 
R3 258 0.81 S3 K-1870 2.28 
R4 205 1.05 S4 K-1871 0.898 
R5 243 0.77 S5 K-1872 0.217 
R6 297 0.85 S6 K-1873 0.695 
R7 68 1.33 S7 K-1874 2.24 
R8 33 0.92 S8 K-1875 1.95 
R9 246 1.A6 S9 K-1876 0.991 

RIO 224 1.59 SIO K-1927 1.79 
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Reference Th-232 Survey Unit Th-232 
Group Sample ID (pCi/g) Group Sample ID (pCilg) 

R11 34 1.12 S11 K-1928 1.65 
R12 27 1.24 S12 K-1930 1.82 
R13 251 1.32 S13 K-1931 1.08 

Average 114 Average L38 
Sid. Dev. 0.29 StS Dev. 0.643 
Minimum 0.77 Minimum 0.217 
Maximum L59 Maximum 2.28 
Median L12 Median L57 

2.2 Structural Surfaces (Wooden Ties and South Metal Rail) 

The final status survey consisted of a judgmental gross alpha scan of the structural surfaces and 
random measurements of total and removable alpha contamination. The supporting 
documentation for the final status survey of the structural surfaces is contained in Attachment D 
and includes the following: 

" Figure D-1, Random Sampling Locations 
" Alpha Scan MDC Calculation 
" Table D-1, Gross Alpha Scan Results Summary 
" Total Alpha Contamination Survey Data Conversion Form 

2.2.1 Gross Alpha Scan of Structural Surface 

The structural surfaces of the Class 3 survey unit were surveyed through a judgmental gross 
alpha scan. Minimum, maximum, and average scan rates for alpha activity in gross cpm were 
recorded for the scan areas. The results of the scanning activities are summarized in Table D-1 
contained in Attachment D.  

2.2.2 Random Measurements of Total and Removable Alpha Contamination 

The final status survey also consisted of random measurements of total and removable alpha 
contamination. Since the DCGL values for total and removable contamination contained in the 
DPA have been revised (and approved by the NRC), the minimum number of sample points for 
measurement of total and removable alpha contamination has been recalculated. Since scanning 
measures total alpha contamination, the minimum number of sample points required (N) is re
determined if the alpha scan minimum detectable concentration (MDC) is greater than the total 
contamination DCGL.  

Determination of the Minimum Number of Sample Points (N) 

Paramount to determining the minimum number of sample points is the determination of the 
relative shift, delta over sigma (A/a). Delta is equal to the difference between the DCGL and the 
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lower-bound gray region (LBGR) value. The LBGR value is arbitrarily set at one-half the 
DCGL value to start the determination. Sigma is an estimate of the variability in a set of sample 
analysis results from a survey unit. The estimate of sigma used in the determination is based on 
the standard deviation of a set of total alpha contamination results from the final status survey of 
the Flux Building (Survey Unit FB-001 Floor Surface: 45.9). Since the gross (total) alpha 
activity concentration of 944 dpm/100cm 2 is the revised DGCL-GA, A is equal to 944 - 472, or 
472. Delta divided by the sigma of 45.9 results in a relative shift of 10.3. The minimum number 
of samples (looked up in Table 5.3 of MARSSIM) corresponding to alpha and beta error rates of 
0.05 and a relative shift of 10.3 is 9.  

Adjusting N Based on Scan Minimum Detectable Contamination (MDC) 

The scan of structural surfaces is used to detect elevated areas. The total contamination DCGL 
value applicable to final status surveys of structures for the Tulsa site is the DCGL-GA (DCGL 
gross alpha) and the value is 944 dpm/100cm2 of total alpha contamination. Since the 
background count rate for gross alpha is usually very low, e.g., 1 count per minute (cpm), 
MARSSIM provides guidance for determining the scanning MDC for gross alpha based on the 
probability of detecting very small increments in gross alpha count rate, i.e., one of two counts.  
For a typical alpha background level of less than 3 cpm, the probability of detecting a single 
count while passing over the contaminated area is: 

-GEd 

P(n>l)=--e 60v 

where: 

P(n > 1) = probability of observing a single count, 
G = activity (dpm), 
E = 4n detector efficiency (cpd), 
d = width of detector in direction of scan (cm), and 
v = scan speed (cm/s).  

Increase the value of G until the corresponding probability equals the desired confidence level, 
e.g., 95 percent, and the resulting dpm is the MDC. (The dpm value may be divided by the 
active area of the detector, e.g., 100 cm2 to yield an MDC result in dpm/100cm 2.) This method 
of determining the alpha scan MDC is not background dependent (assuming the background 
alpha count rate is low). However, the calculated MDC is dependent on the scan speed. Using 
this formula and typical alpha efficiencies for gas proportional detectors, the calculated scan 
MDC ranges from 400 to 1,180 dpm/1 00cm2 based on scan speeds of a third of a detector width 
to one detector width per second. This range of MDC values is the same magnitude as the 
DCGL-GA and does not result in an increase in the minimum number of samples required.  

The Minimum Number of Samples Required (N) was determined to be 9. However, the number 
of sample points used for the survey unit was 14.  
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Total and Removable Alpha Contamination Measurement Results

A layout of the total and removable alpha contamination measurement locations is provided on 
Figure D-1 contained in Attachment D. At each of the 14 locations, a measurement (static 
count with a gas proportional detector) of total alpha contamination (identified as MARSSIM
001 through MARSSIM-014) and a smear sample for determination of removable alpha 
contamination (identified as K-SS-259 through K-SS-272) were collected on the structural 
surfaces. The smear samples were forwarded to Outreach for analysis of alpha activity (per the 
100 cm2 surface area sampled). Total alpha contamination measurement results are provided 
below in Table 4.  

Table 4 - Total Apha Contamination Measurement Results 
DCGL-GA Total Contamination Std. Error MDC 

Sample ID (dpm/1OOcm 2) (dpm/1OOcm 2) (dpm/100cm2) (dpm/1OOcm 2) 
MARSSIM-001 944 52.7 38.1 48.3 
MARSSIM-002 944 4.58 21.5 48.3 
MARSSIM-003 944 4.58 21.5 48.3 
MARSSIM-004 944 42.0 35.1 48.3 
MARSSIM-005 944 90.2 47.1 48.3 
MARSSIM-006 944 68.8 42.2 48.3 
MARSSIM-007 944 4.58 21.5 48.3 
MARSSIM-008 944 218 69.7 48.3 
MARSSIM-009 944 31.3 31.8 48.3 
MARSSIM-010 944 122 53.7 48.3 
MARSSIM-011 944 58.1 39.5 48.3 
MARSSIM-012 944 90.2 47.1 48.3 
MARSSIM-013 944 58.1 39.5 48.3 
MARSSIM-014 944 79.5 44.7 48.3 

Average 66.1 
Standard Dev. 56.3 

Minimum 4.58 
Maximum 218 

Median 58.1 

All 14 total alpha contamination measurements were below the DCGL-GA of 944 dpm/100cm 2.  
The maximum total alpha contamination was 218 dpm/100cm 2. The average total alpha 
contamination was 66.1 dpm/100cm2.  

The standard deviation of the 14 equal-distant samples was 56.3, greater than the estimated 
standard deviation of 45.9 (based on the Flux Building Survey Unit FB-001 final status survey 
results) used to calculate the minimum number of samples (N) required. Using the observed 
standard deviation of 56.3 and the same methodology to determine N as presented above, a 
relative shift of 8.4 results. The N from Table 5.3 (MARSSIM) corresponding to a relative shift 
of 8.4 is 9.  

Analytical results of the smear samples are provided below in Table 5. The analytical data 
report is contained in Attachment D.
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Table 5 - Removable Alpha Contamination Smear Sample Results 
Removable 

DCGL-GA Contamination Std. Error MDC 
Sample ID (dpmn/1OOcm 2) (dpr/lOOcm 2) (dpm/lOOcm2) (dpm/lOOcm 2) 

MARSSIM-001 (K-SS-259) 94.4 0.755 0.774 0.631 
MARSSIM-002 (K-SS-260) 94.4 0.755 0.774 0.631 
MARSSIM-003 (K-SS-261) 94.4 0.844 0.793 0.631 
MARSSIM-004 (K-SS-262) 94.4 1.83 0.983 0.631 
MARSSIM-005 (K-SS-263) 94.4 1.65 0.951 0.631 
MARSSIM-006 (K-SS-264) 94.4 2.27 1.06 0.631 
MARSSIM-007 (K-SS-265) 94.4 1.56 0.935 0.631 
MARSSIM-008 (K-SS-266) 94.4 15.7 2.39 0.631 
MARSSIM-009 (K-SS-267) 94.4 2.45 1.09 0.631 
MARSSIM-010 (K-SS-268) 94.4 10.9 2.02 0.631 
MARSSIM-011 (K-SS-269) 94.4 1.83 0.983 0.631 
MARSSIM-012 (K-SS-270) 94.4 4.15 1.33 0.631 
MARSSIM-013 (K-SS-271) 94.4 1.38 0.902 0.631 
MARSSIM-014 (K-SS-272) 94.4 0.397 0.690 0.631 

Average 3.32 
Standard Dev. 4.43 

Minimum 0.397 
Maximum 15.7 

Median L 74 

All 14 smear sample results were below the removable contamination DCGL-GA of 94.4 
dpm/lOOcm2 (10% of the total contamination DCGL-GA value). The maximum removable 
alpha contamination result was 15.7 dpm/100cm 2. The average removable alpha contamination 
result was 3.32 dpm/1OOcm 2, less than 4 % of the DCGL-GA value.  

2.2.3 Wilcoxon Rank Sum (WRS) Testing 

The total alpha contamination results were evaluated using the procedure contained in Appendix 
C, Volume VI of this Final Status Survey Report (Wilcoxon Rank Sum Test). The evaluation 
showed that the survey unit total alpha contamination results meet the DP statistical criterion 
based on the first statistical test described below.  

If the difference (221 dpm/lOOcm 2) between the maximum survey unit total alpha contamination 
result (218 dpm/100cm2) and the minimum reference background area total alpha contamination 
result (-2.85 dpm/lOOcm2) is less than DCGL-GA (944 dpm/100cm2), then the survey unit meets 
the release criterion. Table 6 presents a summary of the data used to complete the statistical 
evaluation of the survey unit.
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Table 6 - Reference Area and Survey Unit Total Alpha Contamination Results 
Total Alpha Total Alpha 

Reference Contamination Survey Unit Contamination 
Group Sample ID (dpm/100cm2) Group Sample ID (dpmf/100cm2) 

RI Metal Rail 34.2 S1 MARSSIM-001 52.7 
R2 Metal Rail 20.3 S2 MARSSIM-002 4.58 
R3 Metal Rail 55.0 S3 MARSSIM-003 4.58 
R4 Metal Rail 16.8 S4 MARSSIM-004 42.0 
R5 Metal Rail 37.7 S5 MARSSIM-005 90.2 
R6 Metal Rail 45.8 S6 MARSSIM-006 68.8 
R7 Metal Rail 50.4 S7 MARSSIM-007 4.58 
R8 Wooden Tie -2.85 S8 MARSSIM-008 218 
R9 Wooden Tie 6.41 S9 MARSSIM-009 31.3 

RIO Wooden Tie 8.73 SIO MARSSIM-010 122 
R11 Wooden Tie 9.89 Si1 MARSSIM-011 58.1 
R12 Wooden Tie 7.57 S12 MARSSIM-012 90.2 
R13 Wooden Tie 8.73 S13 MARSSIM-013 58.1 
R14 Wooden Tie 5.25 S14 MARSSIM-014 79.5 

Average: 21.7 Average: 66.1 
Standard Dev. 19.1 Standard Dev. 56.3 
Minimum: -2.85 Minimum: 4.58 
Maximum: 55.0 Maximum: 218 
Median: 13.4 Median: 58.1
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3.0 SUMMARY OF FINDINGS

Survey Unit Kaiser-FSSPOA-010 consists of the southern portion (south of the north metal rail) 
of the railroad track spur area constructed for the load-out of exempt radiological materials to be 
disposed at the U.S. Ecology, Grandview, Idaho facility. The load-out of the radiological 
materials occurred at the asphalt loading pad located to the immediate north of the railroad track 
spur. The final status survey of the northern portion of the railroad track spur is addressed as 
Survey Unit Kaiser-FSSPOA-01 1.  

Survey Unit Kaiser-FSSPOA-010 is considered a Class 3 survey unit with an approximate 
surface area of 309 m2. It overlies Excavation Bottom Survey Unit Kaiser-FSS-007. It is 
bounded to the south by the Union Pacific Railroad right-of-way, to the east by Excavation 
Bottom Survey Unit Kaiser-FSS-030, to the north by Post Operational Survey Units Kaiser
FSSPOA-005 and Kaiser-FSSPOA-011, and to the west by Excavation Bottom Survey Unit 
Kaiser-FSS-007 (Figure 3).  

3.1 Ballast Material/Surface Soil 

The acceptance criterion for open land areas (surface soil) at the Tulsa facility is the DCGLw of 
3.0 pCi/g net Th-232 activity concentration. Final status survey activities for Survey Unit 
Kaiser-FSSPOA-010 consisted of a judgmental gross gamma scan of the exposed surface of the 
ballast material/soil and random sampling. The results of the final status survey activities were 
as follows: 

" The 100 percent coverage gamma scan (final as-left condition) did not indicate the 
presence of small areas of elevated activity (above the DCGLw for the site).  

" All 13 random sample results (gross and net) were below the open land area surrogate 
value of 3.0 pCi/g net Th-232 activity concentration (DCGLw).  

" The analytical results met the DP statistical criterion based on the first statistical 
evaluation of the data (WRS Test procedure).  

3.2 Structural Surfaces - Total and Removable Alpha Contamination 

The acceptance criterion for structures remaining at the Tulsa facility is the DCGL-GA of 944 
dpm/100cm 2 for total alpha contamination and 94.4 dpm/100cm2 for removable alpha 
contamination. Final status survey activities for Survey Unit Kaiser-FSSPOA-010 consisted of a 
judgmental gross alpha scan of the exposed structural surfaces of the survey unit and random 
measurements of total and removable alpha contamination. The results of the final status survey 
activities were as follows: 

" All 14 random measurements of total alpha contamination were below the DCGL-GA of 
944 dpm/100cm2 .  

" All 14 smear sample results were below the DCGL-GA of 94.4 dpm/100cm2 for 
removable alpha contamination.  
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* The total alpha contamination results meet the DP statistical criterion based on the first 
statistical evaluation of the data (WRS Test procedure).  

3.3 Sum of Fractions for Entire Survey Unit 

To evaluate the status of Survey Unit Kaiser-FSSPOA-010 as a whole, the fraction of each 
survey element's average activity divided by the applicable acceptance criteria is calculated for 
inclusion in the Sum of Fractions for the entire survey unit. The Total Sum of Fractions for total 
alpha contamination, removable alpha contamination, and the ballast material/surface soil is 
presented below in Table 7.  

Table 7 - Fraction of Applicable Acceptance Criteria per Survey Unit Element 
Average Acceptance 

Survey Unit Element Units Activity Criteria Fraction 
FSSPOA-010 Total Alpha Contamination dpm/100cm2  66.1 944 0.07 
FSSPOA-010 Removable Alpha dpna/100cm2 3.32 94.4 0.04 
Contamination 
Ballast Material/Surface Soil pCi/g 0 3.0 0.00 
TOTAL SUM OF FRACTIONS _ I I 0.11 

The results of the Sum of Fractions assessment show that Survey Unit Kaiser-FSSPOA-010 
meets the DP acceptance criteria.

Q.'POOOA4M\2FSS RepoiU~ohnn VAKaiser-POA-010\POA 010 Text FuW.idc 11 Revision 0 
9/12/06



ATTACHMENT A 
TABLE OF CONTENTS 

" FIGURE A-1 Gross Gamma Background and Scanning Survey 

Results 

" FIGURE A-2 Random Sampling Locations

Q:\P400O\PA4072\FSS Reports\Volume VI\Survey Unit Kniser-POA-O1O\Attachment A\Attachmcnt A toc.doc



CPM Nal #9

-1 -51> )C 

-1 -3 -5C3 C 

-1 -1 fc 

i ~ -I5C33 

17 X5C33

Aftachment A, Figure A.1 
Gross Gamma Bckground and Scanng Suvey Results 

Surey Unit KaiserogSSPOA.O1O 

Backgrounds are 1 minute readings.

~~0-U 

U

Scanning readings are recorded at 2 second intervals.

0-,)(,



Figure A-2 
Random Sampling Locations 

Survey Unit Kaiser-FSSPOA- 010 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

North Area = 309 m2 

Class III

Random Ballast Material/Soil Sampling Location
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Soil Survey Unit Work Sheet No. 1 
Final Status Survey 

Thorium Remediation Project 
Tulsa, Oklahoma Facility 

Kaiser Aluminum & Chemical Corporation 

1. Soil Survey Unit: KAISER-FSSPOA-010 

2. Description: Southern Portion of Railroad Spur Area 

3. Net Th-232 Acceptance Criteria (pCi/g): 3.0 

4. Dimensions (m): Post Operational Area - approximately 87 meters x 3.6 meters; Area, A (n 2): 309 

5. Estimated of Gross Gamma Scan Background Readings (cpm) 

Average: 15,000 Minimum: 10,000 Maximum: 30,000 

6. Based on the maximum background gross gamma scan reading, the scan MDC (Minimum Detectable 

Concentration of Th-232), the corresponding N (Minimum Number of Required Samples) are: 

* Gross Gamma Scan MDC (pCi/g): 3.1 

* Minimum Number of Samples (N): 9
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ATTACHMENT C 

Laboratory Analytical Results
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K Outreach 
Laboratory 
311 Nonh Aspen 
broken Arrow. OK 74012 
1918) ZS-251ZSS 
FAX (918) 251-0008

ILI %0. S -7 at

Vký - tk - PQý A - lzý IQ

August 7, 2006
." I. ./ "

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145 

Project: Kaiser Thorium Remediation PA-4000-4072 
OUTREACH LAB ID: 20060630

V

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
July 31, 2006 for the above captioned project. Nine soil samples were received in good 
condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 5-work day turn. Results were faxed on 8/3/06.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory control standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

Laboratory Diriclor 

4? ACCO4 

ODEQ ID #9517 4 

DEQ LIC. #27522-01 ;,* a

CERT. ID #OK001



Outreach 
Laboratory 
311 Norh Aspen 
Broken Arrow. OK 74012 
(918) Z51-251S 
FAX (918M Z5 -0008

Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060630 

8/7/06 

7131/06 

I of3

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
'Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060630-01 
K-1868 
7/28/06 9:20:00 AM 
Sonl 

Radiochemieal Analyses 
HASL 300 1.57 s1- 0.242 pCi/g 

Inorgankcs Analyses 
ASTM D2216-98 3.6 % 

20060630-02 
K-1869 
7/28/06 9:.25:00 AM 
Soil 

Radfochemical Analyses 
FIASL 300 0.809+1-0.125 pCi/g 

Inorganlcs Analyses

0.380 7/31/06 SD 

8/2/06 RS8/1/06

0.282 7131/06 SD 

8/2-06 RSASTM D2216-98 2.0 % 8/1/06

20060630-03 
K- 1870 
7/28M06 9:30:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 2.28 +1- 0.314 pCi/g 

Inorgnnics Analyses 
ASTM D2216-98 0.5 % 

20060630-04 
K-1871 
7/28/06 9:35:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 0.898 +/-0.166 pCi/g 

Inorganies Analyses 
ASTM D2216-98 1.9 %

0.348 7/31/06 SD 

8/2/06 RS8/1/06

0.261 7/31/06 SD 

8/2/06 RS81/06

Lab ID: 
Client ID: 
Date Sampled: 
Matrix:

20060630-05 
K-1972 
7/28/06 9:40:00 AM 
Soil

Radlochcmical Analyses
BDL - Rdaw Dettajoit Limit



Outreach 
Laboratory 
311I North Aspeni 
Bro&ker Arrow. OK 74012 
(918) Z51-ZSIS 
FAX 4918% 25 1-0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060630 

817/06 

7/31/06 

2 of 3

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

- HASL 300 

ASTM D2216-98

0.217 +/-0.162 pCi/g 
Inorganles Analyses 

0.2 %

0-287 7.31106 SD 

8/2/06 RS8/1106

20060630-06 
K-1873 
7/28&06 9:45:00 AM 
Soil

Radiochemical Analyses 
0.695 +/- 0.073 pCi/gHASL 300 0.290

Inorganics Analyses 
ASTM D2216-98 1.3 % 8/1/06

7/31/06 SD 

812/06 RS

Lab ID: 
Client ID: 

'Date Sampled: 

Matrix: 

Thorium 232 

Percent Moisture

20060630-07 
K-1874 
7/2806 9:50:00 AM 
Soil 

Radiochemical Analyses 
HASL 300 2.24 +/- 0.277 pCi/g 

Inorganics Analyses 
ASTM D2216-98 8.8 %

0.295 7/31/06 SD 

8/2/06 RS8/1/06

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moisture

20060630-08 
K-1875 
7/28/06 9:55:00 AM 
Soil

Radlochemlcal Analyses 
1-95 +/- 0.322 pCi/gHASL 300 

ASTM D2216-1

0.471

98
Inorganks Analyses 

5.8 %

7/31106 SD 

8/2/06 RS8I/06

20060630-09 
K-1876 
7/28&06 10:00:00 AM 
Son 

Radiochemical Analyses 
HASL 300 0.991 +/- 0.107 pCi/g 

Inorganies Analyses 
ASTM D2216-98 16.7 %

0.243 7/31/06 SD 

8/2/06 RS8/1/06

BDL - Below Dctection LUmil
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Laboratory 
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1918) 251-2513 
FAX (918) 251-0008

Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060630 
Sf7106 

7/31/06 
3 of 3

QC Report 

Parameter Blank LCS LCSSD DUP MS MSD Date 
%REC %REC RPD RPD %REC %REC RPD 

Ac-228 12.0 7/31/06

Amn-241 

Ce-600 
CS-137 

Percent Moisluic

122.0 240 36.1 

970 990 2.1 

94.0 94.0 0.7

7131/06 

7131/06 

7131V06 

3/V20657

Lab Approval:

BDL wBelow Detection 122112
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SAMPLE LOGIN

Date Received: 7131406 :030.:14

Sample 
Number

Client 
Sample ID

Lab Number: 20060630 

Date Container Container 
Matrix Sampled Type Size

Due: 814106 

Custody Seal 
Seal IntactPreservation

20060630-01 A K-1868 
Gamma Spec- Thorium 232 
Percent Moisture (,OD) 

20060630-02 A K-1869 
Gamma Spec - Thorium 232 

Percent Moisture (t.O0) 

20060630-03 A K-1870 
Gamma Spec - Thorium 232 
Percent Moisture (LOD) 

20060630-04 A K- 187 I 
Gaurnma Spec - Thorium 232 
Percent Moisture (LOD) 

20060630-05 A K- 1872 
Gamma Spec -Thorium 232 
Percent Moisture (LOD) 

20060630-06 A K-1873 
Gamma Spec - Thorium 232 

Percent Moiste (LOD) 

20060630-07 A K- 1874 
Gamma Spec -Thorium 232 

Percent Moisture (LOD) 

20060630-08 A K- 1875 
Gamma Spec - Thorium 232 

Percent Moisture (LOD) 

20060630-09 A K- 1 876 
Gamma Spec -Thorium 232 
Percent Moiaurv (LOD)

Soil

Soil

Soil

Soil

Soil

0712-8/06 Plastic 

07/28/06 Plastic 

07/28106 Plastic 

07/28/06 Plastic 

07/28/06 Plastic 

07/28106 Plastic 

07128/06 Plastic 

07128/06 Plastic 

07/28106 Plastic

16 oz 

16 oz 

16 oz 

16 oz 

16oz 

16 oz 

16oz 

16 oz 

16 oz

None

None

None Yes

Yes

None Yes

Yes

Yes 

Yes 

Yes 

Yes 

YesNone Yes

Soil None Yes

Soil None Yes

Soil None Yes

Yes 

Yes 

YesBalast None Yes

K Paze(



C C C
CONTAINER INSPECTION 

N Coolers I Custody Seth Broken Temperature: C Ice 

SAMPLE INSPECTION 
Sample Seal Broker NA Chain of Custody Record IW Labels in Tact 

Anomalies 

Inspected By: __ rAý DATE_ 

QA or Designee Review: ',- DT 

Sample Custodian Review:-DT (31I(

Radiation Survey: <300 cpm 

Radiation Survey Complete

Project Notes:

Page 2



Outreach 
Laboratory 
331 North Asipe 
Broken Arrow, OK 74012 
1918M Z514515 
FAX 19181 251-0O08

F&ý PGA - o It 

1 Utt

Client: 
Client Project: 
Lab Number: 

Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 

Thorium Remediation 
20060632 

8/8/06 
7/31/06 

1 of 4

Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 

Matrix: 

Gross Alpha 

Gross Bela 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060632-01 
K-SS-259 
7/29/06,9:05:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
0.755 +/-0.774 dpm/100cm 0.631 

2 
0.981 +1-0.245 dpm/100cm 2.57 

2

7/31/06 SD 

7/31/06 SD

20060632-02 

K-SS:260 

7/29106 9:10:00 AM 

Swipe

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
0.753+/-0.774 dpm/1OOcm 0.631 

2 

0 +/- 2.25 dpm/100cm 2.57 
2

7/31/06 SD 

7/31/06 SDGross Beta

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060632-03 
K-SS-261 
7/29106 9:15:00 AM 

Swipe 
Radiochemical Analyses 

EPA 900/9310 0.844 +/- 0.793 dpm/100cm 0.631 
2 

EPA900/9310 0+/-2.33 dpm/100cm 2.57 

2 

20060632-04 
K-SS-262 
7/29/06 9:20:00 AM 
Swipe 

Radiochemieal Analyses 
EPA 900/9310 1.83 +/.0.933 dpm/llocm 0.631 

2 
EPA 900/9310 2.15 +/- 2.54 dpm/100cm 2.57 

2

7/31/06 SD 

7/31/06 SD 

7/31/06 SD 

7/31/06 SD

BDL - Below Detection Limit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remediation 

20060632 
8/8106 

7/31/06 
2 of 4

KOutreach 
Laboratory 
311 North Aspen 
broken Anow. OK 74012 
(918) 21.152S5 
FAX (918) 251-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis Analyst 
Date

' Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060632-05 
K-SS-263 
7/29/06 9:25:00 AM 
Swipi

EPA 900/9310 

EPA 900/9310

Radlochemkal Analyses 
1.65 +/- 0.951 dpmil100cm 0.631 

2 
0.590 +i- 2.42 dpm/100cm 2.57 

2

7/31/06 SD 

7/31/06 SD

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

K~'Gross Alpha 

Gross Beta 

Lab ID: 

Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta

20060632-06 
K-SS-264 
7/29/06 9:30:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060632-07 
K-SS-26S 
7/29/06 9:35:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310 

20060632-08 
K-SS-266 
7/29/06 9:40:00 AM 
Swipe 

EPA 900/9310 

EPA 900/9310

Radiochemical Analyses 
2,27+-I1.06 dpm/lO0cm 0.631 

2 
1.86 +/- 2.52 dprn/10Ocm 2.57 

2 

Radlochemleal Analyses 
1.56+/-0.935 dpm/1 00cm 0.631 

2 
2.35 +/-2.55 dpm/IOOcm 2.57 

2

7131/06 SD 

7V31/06 SD 

7/31/06 SD 

7/31/06 SD

Lab ID: 

Client ID: 

Date Sampled: 

Matrix: 

Gross Alpha 

Gross Beta 
N

Radiochemical Analyses 
15.7+1-2.39 dpm/10Ocm 6.31 

2 
6.35 +1- 2.83 dpm/10Ocm 2.57 

2

7/31/06 SD 

7/31/06 SD

DDL - Below Dection lUrnm



Outreach 
Laboratory 
311 North Aspen 
Broken Anow. OK 7401Z 
Ma8l 251-2iStS 

FAX 1918) 2SI 0008

Client: 
Client Project: 
Lab Number.  
Date Reported: 
Date Received: 
Page Number

Kaiser Aluminum 
Thorium Remediation 

20060632 
8/8106 

7/31/06 
3 of 4

Analytical Report 
Result UnitsMethod DL Prep 

Date
Analysis Analyst 
Date

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060632-09 
K-SS-267 
7/29106 9:45:00 AM 
Swipe 

EPA 900/9310
Radiochemical Analyses 

2.45 +1- 1.09 dpm/100cm 6.31 
2 

3.13 +1-2.61 dpm/100cm 2.37 
2

8/1/06 SD 

8/11/06 SDGross Beta EPA 900/9310

Lab ID.  
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060632-10 
K-SS:263 
7/29/06 9:50:00 AM 
Swipe 

EPA 900/9310
Radlochemical Analyses 

10.9 -2.02 dpmL100cm 0.631 
2 

5.86 +1- 2.80 dpm/t00cm 2.57 
2

811/06 SD 

8/I/06 SDGross Beta EPA 900/9310

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha

20060632-11 
K-SS-269 
7/29/069:55:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radiochemlcal Analyses 
1.83+/-0.983 dpm/100cm 0.631 

2 
2.44 +1.2.56 dpm/100cm 2.57 

2

8/1/06 SD 

8/1/06 SDGross Beta

Lab ID: 
Client ID: 
Date Sampled: 
Matrix 

Gross Alpha

20060632-12 
K-SS-270 
7129106 10:00:00 AM 
Swipe

EPA 900/9310 

EPA 900/9310

Radlochemical Analyses 
4.15+/-1.33 dpm/100cm 0.631 

2 
2.83+/-2.59 dpm/l00cm 2.57 

2

8/l/06 SD 

8/V/06 SDGross Beta

BDL - Bcbw Dclcction Umit



Client: 
Client Project: 
Lab Number: 
Date Reported: 
Date Received: 
Page Number:

Kaiser Aluminum 
Thorium Remedialion 

20060632 

8/8/06 
7/31/06 

4 of 4
,Outreach 

Laboratory 
311 Noh Asp 
Broken Arrow, OK 74012 
(918) 251-2515 
FAX (918) ZSt-0008 Analytical Report 

Result UnitsMethod DL Prep 
Date

Analysis 
Date

Analyst

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

Gross Alpha 

Gross Beta 

Lab ID: 
Client ID: 
Date Sampled: 
Matrix: 

'Gross Alpha 

Gross Beta

20060632-13 
K-SS-271 
7/29106 10:05:00 AM 
Swipe 

EPA 90019310 

EPA 90019310 

20060632-14 
K-SS-272 
7U29/06 10:10:00 AM 
Swipe 

EPA 90019310 

EPA 900193 10

Radlochemical Analyses 
1.38+/-0.902 dpm/100cm 0.631 

2 
0.298 +/- 2.40 dpm/IOOcm 2.57 

2 

Radlochemical Analyses 
0.397"+1-0.690 dpm/lO0cm 0.631 

2 
1.86+/-2.52 dpm/lO0cm 2.57 

2

8/1106 SD 

8/1/06 SD 

811/06 SD 

8/1/06 SD

QC Report 
Parameter Blank LtCS LCSD DUP MS MSD Date 

%REC %REC RPD RPD %REC %REC RPD 

Gross Alpha 0 115.0 1130 2.1 140 911/06

Gross Alpha 

Gross Beta 
Gross Beta

0.397 

1.66 

0

105.0 

50.0 

57.0

106.0 0.3 
55.0 9.9 

53.0 7.3

NC 

57.6 

NC

7131106 

811/06 

7131/06

Lab Approval:

BDL - Below Detection Lhimit
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Broken Arrow, OK 74012 
Phone: (918) 251-2515 
Fax: (918) 251-0008 

PROJECTS #____ 
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REQUESTED TURNAROUND TIME - r' 
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SAMPLER2•", y

PI ...1 i 1 4
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1. *0 m 
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(
SAMPLE LOGIN 

Lab Number: 20060632

C
Date Received; 7'.'/06 10:35:43

Sample 
Number 

20060632-01 A 
Gross Alpha Beta 

20060632-02 A 
Gross Alpha/Beta 

20060632-03 A 
Gross Alpha/Bela 

20060632-04 A 
Gross Alpha/Bewa 

20060632-05 A 
Gross Alpha/Beta 

20060632-06 A 
Gross Alphal*ea 

20060632-0r7 A 
Gross AlphaBeta 

20060632-08 A 
Gross Alpha/Beta 

20O06632.09 A 
Gross Alpha/Beta 

20060632-10 A 
Gross Alpha/Beta 

20060632-11 A 
Gross Alpha/Beta 

20060632-12 A

Client 
Sample ID 

K-SS-259 

K-SS-260 

K-SS-26 i 

K-SS-262 

K-SS-263 

K-SS-264 

K-SS-265 

K-SS-266 

K-SS-267 

K-SS-268 

K-SS-269 

K-SS-270

Matrix 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe 

Swipe

Date 
Sampled 

07/29t'06 

07/29/06 

07/29/06 

07/29/06 

07/29106 

07/29/06 

07/29/06 

07/29/06 

07/29/06 

07/29/06 

07/29/06 

07/29/06

Container 
Type 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic

I

Container 
Size 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag 

Sm Zip Bag

I

Preservation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None

Due: 8/4/06 

Custody Seal 
Seal Intact 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No

Page 1



Gross-. .diBcta

20060632-13 A 
Gross Alpha/Bcta 

20060632-14 A 
Gross Alpha/Bcta

K-SS-271I 

K-SS-272

Swipe 

Swipe

07129/06 Plastic 

07/2-9/06 Plastic

Sm Zip Bag None 

Sm Zip Bag None

No No 

No No

CONTA IN ER INSPECTION 

# Cookrs I Custody Seas Broken 

SAMPLE INSPECTION 
Sample Seal Iroken NA Chain 

Anomalies

Temperature: C Ice Radialion Survey: <300 cpi• 

Radiatlioa Survey Complett ;. 'of Custody Record V Labels in Tact V

Inspected Uy: 

QA or Designee Review: 

Sample Custodian Revki 

Project Notes:

K Q Page



Qutiead, 
Laboratory 
Srl N -a Apen 

4rokn Aw. OK 74012 
(9181 2St-251S 
FAX (914) 25 1 0001&

August 22, 2006 i-I 1\e 

to~vb m -4

David Weyant 
Kaiser Aluminum & Chemical 
7311 E. 41st Street 
Tulsa, OK 74145

Project: Kaiser Thorium Rcmediation PA-4000-4072 
OUTREACH LAB ID: 20060711 

Dear Mr. Weyant: 

Please find enclosed the analytical report for your samples received in our laboratory on 
August 18, 2006 for the above captioned project Four soil samples were received in 
good condition and analyzed by Gamma Spectroscopy without drying and grinding and 
Percent Moisture with an expedited 2-work day. Results were faxed on time.  

All Quality Control for the requested analyses is reported on the analytical report. The 
laboratory contýol standard and duplicates for all analyses were within method control 
limits.  

Your samples will be returned as requested.  

Thank you for choosing Outreach Laboratory and if you have any questions, please call 
us at 918-251-2515.  

L~oACC04o 

ODEQ ID #9517 KýCVV-r 
DEQ LIC. #27522-01 1-L

CERT. ID #OKOOI



Outreach 
Laboratory 
311 lNonh Aspa 
Broken Arrow. OK 74012 
(910) 2SI-2515 
fAX (918) Z53-0008

Client, 
Client Project 
LAb Number.  
DOAt Rcported& 
Dame Received: 
Page Nutaber.

KAIser Alwnlnwn 
Thoriun Remediatlon 

20060711 
0/22/06 <w 

/t 1/06 
1 of 2 

Analysis Analyst 
Date

Analytical Report 
Result UnitsMe"bd DL Prep 

Date

Lab ID 
Client ID: 
Date Sampled: 
Mat-ift 

Thorium 232 

Percent MoiW=e 

Lab ID: 
Client IHT 
Date Sampled: 
Matrix: 

Thor[=m 232 

Percent Moisture 

Lab I1a 
Client ID: 
Date Sampled: 
Matrix: 

Thorium 232 

Percent Moistre 

Lab ID: 
Client ID; 

Date Sampled; 
Matrixt 

Thorium 232 

Percent MoWis

20060711-01 
K-1927 
7/27/06 3;35:00 PM 
Soil 

Radtocliemlcal Analyses 
HASL 300 1.79 +/- 0.203 pClX/ 

Inorganles Analyses 
ASTM D2216-98 1.3 % 

20060711-02 
K-1928 
7W27106 2:00:00 PM 
Soil 

Radlochemkal Analyses 
HASL 300 1.65 +/-0236 pCi/s 

Inorganles Analyses 
ASTM D2216-93 2.9 % 

20060711-03 
X-1930 
7/26106 2:10:.00 PM 
Soil 

RadlochemeIal Analyses 
HASL 300 1.82 +- 0321 pCi/S 

Inorganics Analyses 
ASTM D2216-93 6.2 % 

20060711-04 
K-1931 
7128106 1:45:00 PM 
Soil 

Radloheemleal Analyses 
HASL 300 1.08 +/- 0.228 pCifg 

lnorpalks Analyses 
ASTM D2216-93 3.4 %

0213 5/1/06 SD

3/21/06 U~22106 RS

0.434 8/21/06 SD

3120 W212206 RS

O.S94 8/21/06 SO

W/21/06 3/22/06 RS

0.436 8/13106 SD

8&21/06 /22/06 ItS

BDL - Volow Vaection Limit



Laboratory 
311 NorthAspen 
broken Arrow. CK 71012 
(918) Z31-15IS 
fAX (193) 231 -0"O

Client: 
Client Projectm 
Lab Nwnbcs 
Date Reported: 
Date Received: 
Page Numtber

Kaiser Aluminum 
Thorium Renediation 

20060711 
&/22/06 
V18/06 

2 of 2

QC Report 

Parameter Blink LCS LCDDU? MS 11SI) Wae 

'RC%IREC RPD RPD Y.R-EC %REC IPD

Ant-241 

09-137 

Percent Mobsltuc

100.0 113.0 It,? 

1000 96.0 4.3 

90 95.0 3.9

som/0 

VIM10 
9f171706

NC

Lab Approval:

13ML - elow Detection Limit



SAMPLE LOGIN

PaW oe icaved: 8/l&&6 9:17:3J3 A 

Sample ClAW 
Number sample ID 

20060711-01 A K -1927 
Gamma SPe -7tm'iw. 232 

20O60711-02 A K-1928 
Gamma Spac - Thwuiai 232 
Pac" Maimm (LOD) 

20060W114. A K-1930 
Gamma Sp" -.lr.m 232 
pac" ?4obm (LOD) 

2060071144 A K-1931 
G0a4 Spec - lhwlii 232 
PUroMa lwtoit LCD)

Lab Number: 

Date 
Sampked 

07)27/06

Cootahav 

Type 

plasti

Motril 
Soil

sop

son

07127/06 Psti 

07426/06 Plastic 

07/206 Ph&

Coutlw 
size 

16oz 

16 oz 

16 oz 

16oz

Due: 8W.M06 

Custody Seat 

SNitac 
No No

Preservation 

None

None 

None 

Nowe

No No 

No No 

No NoSoil

CONTAINER IMPUMF.fON 

0 Coolm 0 Codedy Seash Woeken 

SAMPLE INSPECTION 
Saiec Seal Bkm NA Csina 

Anowaiks

0 Tmp.w&re: C l c 

Lebu Ta! s

Radwsm -:vq 40 q~w 

Radlaiwe Sarvey Caeaphe [a.tCustedy nomid 10

IN~kdBy: ýDATE 

SAnipl Cuw:la DATE 
Sa* u~nReview J ll --- AEB .I;

Project Notes:

(



( C r
OUTREACH 

4'" LABORATORY
CHAIN OF CUSTODY

r*"u"sbr coffany jAA04 \0 ' tIRl.i-t.( 

71* 40r64 43 1

Broken row, OK 74012 
Phone: (918) 251-2515 
raw. I fi4M'loftwm

'I 11

DIN To*.  
commmytA )Vr(1'4.3 Al 

Addiiessiw Wk
......... - --- - i r . . ... i

Qt t 1 '-77 1 ý -:7 JIT . afy-iý s~od 2 *1:3
N

I

PFKMJCT NAM 1. ?M PlAM4 d k 

A ol 4 "1O4N4 4~ ~ 
AMPOUND~~ GknLA S. mo Ft 

DOMI 9 MYAPPV) 

lx I~ ciao 1-1 IL -*4 

_ J_ A~ -4 N' X:,Z 

of 

*.-r r00-

, 
I 
I

J= O BY-.- leý 

R!LJouIs*4 BY: DATE-TWE-RECENEDOr -Y -DATE-TIP.' 

Wý """na Mw~ gr E wsb4y b n Rol"u 1~Mu £M oryi"wwe~om 04~w~. Wb& ktuu~fp~d 11ow.Mpmy ms w pi tow*"i' b*eWM sptal 

asN t ftI ar ai nuub wi o~dspo"d h o"si 0m bola**ca is 's*pp9dp .~~ S i w*4~prUFb1y. as'Wc cAL9 uI 

la~iSMgiI~ M~d ~bp ,Mu~aismW~p iM ab~ti N I~~d~ Isi ft4* ~r~tuSK bs ~MP Omeom~ts9~t.(*£ Ltwi

- - 2... ~ --.----
...........................................  
a.. .C*.. - . ~ * rw 

S.. -.  

p~w - - .

4--..  - -. * 4 -



ATTACHMENT D 
TABLE OF CONTENTS 

" FIGURE D-1 Random Sampling Locations 

" Alpha Scan MDC Calculation Form 

" TABLE D-1 Gross Alpha Scan Results Summary 

" Total Alpha Contamination Survey Data Conversion Form
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0
Figure D-1 

Random Sampling Locations 
Survey Unit Kaiser-FSSPOA- 010 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility

North Area = 309 m
2 

Class III

I
FSSPOA-01 1

0 Random Structural Surface Measurement/Sampling Location (Swipe Samples K-SS-259 through K-SS-272 from Right to Left).

Q:\P40O0tPA4072TFSS Reports\Volume VI\Suvey Unit Kaiser-POA-0Ol~Attachmnent D\POA-01O Figure D-1.xis



Alpha Scan MDC Calculation 
Survey Unit Kaiser-FSSPOA-010 

Instrument Serial Number: 193686 Cal. Due: 3/2/2007 
Detector Serial Number: PR190485 Cal. Due: 3/2/2007 

Radiation Detected: Alpha I For < 3 count background

Probability of observing 2 or more counts: Probability of observing a single count:

D G d E v B P 
Date Activity Detector Instrument Scan Background Probability 

Width Efficiency Speed Countrate 
(dpm) (cm) (cpm) (cm/s) (cpm) 

l 7/29/2006 400 11.7 0.1484 3.9 < 1 0.95 

! 7/29/2006 800 11.7 0.1484 7.8 < 1 0.95 

1 7/29/2006 1180 11.7 0.1484 11.7 < 1 0.95 

Comments: Instrument Model and Detector Model/Type: Ludlum Model 2360 Alpha-Beta Scaler/Rate Meter 
with Model 43-68 100 cm? Gas Proportional Alpha-Beta Detector 

Prepared By: David B. Weyant Date: 8/17/06 

Reviewed By: Andrew J. Lombardo Date: 8/17/06

Notes: 
1.) Instrument Efficiency is the 4x instrument efficiency.
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C. C 
Attachment D, Table D-1 

Gross Alpha Scan Results Summary 
Survey Unit Kaiser-FSSPOA-010 

Final Status Survey 
Thorium Remediation Project 

Tulsa, Oklahoma Facility 
Kaiser Aluminum & Chemical Corporation 

Ludlum 2360 Alpha-Beta Scaler/Rate Meter 

with 43-68 100cm2 Gas Proportional Detector 
s/n: 193686/PR190485

Survey Number KAISER-FSSFOA-010 Cal Due: 3/2/2007 

Alpha Eff: 14.84%metal & wood 
Tech: DBW

Scan weighted weighted Bgrd 
cpm dp cm cp dpmmOm cpm dpm/lOOcm2  cpm 

Location Swpe min min max max ave ave (2 min) Date 

1 foot radius around static K-SS-259 0 -34 5 73 0 -34 1.6 7/29/2006 

I foot radius around static K-SS-260 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-SS-261 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-S4-262 0 -34 10 180 5 73 1.6 7/29/2006 

1 foot radius around static K.SS-263 0 -34 10 180 0 -34 1.6 7/29/2006 

1 foot radius around static K-SS-264 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-S4-265 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-SS-266 0 -34 100 Z106 60 1,250 1.6 7/29/2006 

1 foot radius around static K-SS-267 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-SS-268 0 -34 100 2,106 60 1,250 1.6 7/29/2006 

1 foot radius around static K-SS-269 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around stati K-SS-270 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-SS-271 0 -34 5 73 0 -34 1.6 7/29/2006 

1 foot radius around static K-SS-272 0 -34 5 73 0 -34 1.6 7/29/2006 

Notes: 

1. The weighted cpm is determined by the surveyor. Since alpha counts (clicks on audible) are infrequent, and I count may equal 10 cpm, 

the surveyor determines the "weighted average'.  

2. The acceptance criteria for Total Contamination is 944 dpnml0Ocm2.  

3. Scans are used to identify elevated area above the acceptance criteria.  

4. Compliance is demonstrated by static counts and smear (sample) results.  

5. Background is an average of fourteen (14) two minute readings taken at equally spaced distances across survey unit.
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Total Alpha Contamination 
Survey Unit Kaiser-FSSPOA-010 
Survey Data Conversion Form 

Form ESClHPMIM-3-2-2

Date of Survey: 7/29/2006 Type of Radiation: Alpha 

Instrument Serial #: 193686 Calibration Due Date: 3/2/2007 

Detector Serial #: PRI 90485 Calibration Due Date: 3/2/2007 

E, (Surface Efficiency): 0.25 E1 (Insturment Efficiency): 0.2968 

BKG Counts: 44 BKG Count Time (min): 28

Active Area of Detector Probe (cm 2): 126 MDC (dpmlOOcm 2): 48.3

Survey Survey Point Gross Count Total 95% CL 
Count Time Gross Counts Rate Net Count Ratc Contamination Uncertainty 

FSS Swipe Number Location (min) (cts) (cpm) (cpm) (dpmnlOOcn 2) (dpmllOOcnr) 

K-SS-259 MARSSIM-001 2 13 6.50 4.93 52.7 38.1 

K-SS-260 MARSSIM-002 2 4 2.00 0.43 4.58 21.5 

K-SS-261 MARSSIM-003 2 4 2.00 0.43 4.58 21.5 

K-SS-262 MARSSIM-004 2 11 5.50 3.93 42.0 35.1 

K-SS-263 MARSSIM-005 2 20 10.0 8.43 90.2 47.1 

K-SS-264 MARSSIM-006 2 16 8.00 6.43 68.8 42.2
I•_•_ORR
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K-SS-266 MARSSIM-008 2 44 22.0 20.4 219 69.7 

K-SS-267 MARSSIM-009 2 9 4.50 2.93 31.3 31.8 

K-SS-268 MARSSIM-010 2 26 13.0 11.4 122 53.7 

K-SS-269 MARSSIM-011 2 14 7.00 5.43 58.1 39.5 

K-SS-270 MARSSIM-012 2 20 10.0 8.43 90.2 47.1 

K-SS-271 MARSSIM-013 2 14 7.00 5.43 58.1 39.5 

K-SS-272 MARSSIM-014 2 18 9.00 7.43 79.5 44.7 
Comment.-14 consecutive 2-minute Background counts used.  

Instrument Model and Detector Model/Type: Ludlum Model 2360 Alpha-Beta Scaler/Rate Meter with Model 43 - 68 
100cm2 Gas Proportional Alpha-Beta Detector 

Prepared By: Date: 

David B. Weyant 8/10/2006 

Reviewed By: Date: 

Andrew J. Lombardo 8/11/2006




