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References:

1. U.S. NRC to Big Rock Point dated March 24, 2005, Big Rock Point — Issuance of
Amendment 126 to Approve the License Termination Plan (TAC No. L.52096)

2. Big Rock Point to U.S. NRC dated September 27, 2005, Revision 2 of the Big Rock
Point License Termination Plan

3. Big Rock Point to U.S. NRC dated April 3, 2006, Letter of Intent Concerning the
Release of Part of the Big Rock Point Site Property from the 10 CFR Part 50 License.

4. U.S. NRC to Big Rock Point dated April 25, 2006, Report of April 12, 2006 Meeting to
Discuss Partial Site Release and Final Status Survey Report Content

5. Big Rock Point to U.S. NRC dated August 24, 2006, Transmittal of Excavated Surface

Surveys, Relocated Soil Surveys and Final Status Survey Packages in Support of Big
Rock Point Phased License Termination

6. Big Rock Point to U.S. NRC dated September 19, 2006, Transmittal of Relocated Soil
Survey Packages in Support of Big Rock Point Phased License Termination

7. Big Rock Point to U.S. NRC dated October 9, 2006, Transmittal of Survey Packages in
Support of Big Rock Point Phased License Termination

8. Big Rock Point to U.S. NRC dated October 10, 2006, Transmittal of Survey Packages
in Support of Big Rock Point Phased License Termination

9. Big Rock Point to U.S. NRC dated October 13, 2006, Transmittal of Survey Packages

in Support of Big Rock Point Phased License Termination

Attachment 1 contains a matrix of Final Status Survey (FSS) record numbers, survey area
descriptions, and review status. This attachment is a revision to attachment of our letter dated
October 13, 2006. It contains a list of the final status survey release records expected to be
submitted in support of our FSS report. This FSS report is expected to be submitted on or around
the fifteenth of November. Also attached, are the following survey release records:

CLASS 1 FINAL STATUS SURVEY RELEASE RECORDS
¢ North West Protected Area (Attachment 2)
e Central Protected Area (Attachment 3)
¢ South Central Protected Area (Attachment 4)

CLASS 1 RELOCATED SOIL SUPPORTING SURVEY RECORD
e Relocated Soils from Turbine Building/Containment Demolition (Attachment 5)



These records are being provided to facilitate U.S. Nuclear Regulatory Commission review, as
discussed in our April 12, 2006 meeting. Attachments 2»,?md 3 to this letter comprise those portions
of survey packages which may be of use for final review and will be summarized in our FSS report.

The phased release approach is described in Sections 1.4.2 and 5.1.2 of the BRP License

Termination Plan (LTP). BRP intends to release site land from the 10 CFR Part 50 license using
this phased approach. The first phase includes the majority of the site land scheduled for release
after all demolition, remediation and FSS activities associated with plant operation are complete.

BRP LTP Chapter 5 commits BRP to producing FSS package(s) for each survey area and outlines
the contents of each supporting survey package.

The intended partial site release supports the process of license termination by demonstrating that
an additional portion of the remaining site lands can be released from the Site license. This letter,
along with completed and future on-site inspections and letters, provides documentation that
demolition activities have been performed in accordance with the LTP.

Your timely review of FSS information and approval of our request to release the associated land is
particularly important to the project and smooth transition to an Independent Spent Fuel Storage

Installation (ISFSI)-only operation.

If you have any questions or comments on these reports, please contact Ken Pallagi, Radiation
Protection and Environmental Services Manager at 231-547-8416.

J
/ Arre——

Kurt M. Haas
Site General Manager

ATTACHMENTS 2
cc: Administrator, Region III, USNRC (w/o Attachments)

NRC Decommissioning Inspector, Big Rock Point (w/o Attachments)

NRC NMSS Project Manager, James Shepherd (w/o Attachments)

NRC NMSS FSS Reviewer, Bruce Watson

Michigan Department of Environmental Quality, Thor Strong (w/o Attachments)
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MATRIX OF BIG ROCK POINT FINAL STATUS SURVEY REPORTS

PACKAGE U.S. NRC PACKAGE
SURVEY | RECORD’ LETTER
AREA! NUMBER SURVEY AREA DESCRIPTION SIGNOFF REVIEW REVIEW DATE
DATE METHOD DATE
CLASS 1 AREAS - FINAL STATUS SURVEY OF SURFACES
1 01C,1 Class 1 Final Status Release Record, South West Protected Area 10/11/06 Letter 10/13/06
2 02C,1 Class 1 Final Status Release Record, West Central Protected Area 10/11/06 Letter 10/13/06
3 03C,1 Class 1 Final Status Release Record, North West Protected Area 10/16/06 Letter 10/24/06
4 04C,1 Class 1 Final Status Release Record, North Central Protected Area 10/04/06 Letter 10/10/06
5 05C,1 Class 1 Final Status Release Record, Central Protected Area 10/16/06 Letter 10/24/06
6 06C,1 Class 1 Final Status Release Record, South Central Protected Area 10/23/06 Letter 10/24/06
7 07C,1 Class 1 Final Status Release Record, South East Protected Area
8 08C,1 Class 1 Final Status Release Record, East Central Protected Area
9 09C,1 Class 1 Final Status Release Record, North East Protected Area 10/04/06 Letter 10/13/06
10 10C,1 Class 1 Final Status Release Record, East Protected Area
11’ North11C,1 Class 1 Final Status Release Record, North Radwaste Staging Area
11 South11C;1 Class 1 Final Status Release Record, South Radwaste Staging Area
. On-Site Inspection
15 152R)C,1 Class 1 Final Status Release Record, Woods Road Storage Area 05/23/06 and Letter 06/13-14/06 10/9/06
20 20C,1 Class 1 Final Status Release Record, East Radwaste Staging Area
23 23C,1 Class 1 Final Status Release Record, North Protected Area 10/05/06 Letter 10/10/06
24 24C,1 Class 1 Final Status Release Record, South Protected Area
Discharge Canal C;1 | Class 1 Final Status Survey, Discharge Canal 0172705 | On-Site Inspection 1461314106 10/9/06
Canal and Letter
CLASS 1 AREAS- EXCAVATED SOIL FINAL STATUS SURVEYS®
2 02Cx, 1 Class 1 Flpal Status Survey, Excavated Soil from Retention Pond 10/13/2004 On-Site Inspection 06/13-14/06 10/9/06
Construction and Letter
8 08Cx, 1 Class 1 Final Status Survey, Excavated Soil from Turbine Building 05/16/05 On-Site Inspection 06/13-14/06 10/9/06
Subfloor and Letter
9 09Cx, 1 Class 1 Final Status Survey, Excavated Soil from Screenhouse 12/09/04 On-Site Inspection 06/13-14/06 10/9/06
Area : and Letter
9 09Cx, 1 Class 1 Final Status Survey, Excavated Soil from Screenhouse 12/08/04 On-Site Inspection 06/13-14/06 10/9/06
Area and letter

! Survey Area Map — Big Rock Point License Termination Plan, Chapter 5, figure 5-3, Initial Land Area Survey Units

2 Record Number nomenclature is defined in Procedure RM-76, Final Status Survey Design, step 6.2, Survey Unit Nomenclature
* Surface of survey unit 11 was divided into North and South areas due to intermediate use of land between the quarry survey and the final surface survey
(served as solid Radwaste storage yard in interim.)
* Discharge Canal is North East of the Protected Area

* Soils removed from Class 1 Area excavations
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MATRIX OF BIG ROCK POINT FINAL STATUS SURVEY REPORTS

PACKA S, PACKA
SURVEY RECORD? C GE US.NRC GE LETTER
AREA! NUMBER SURVEY AREA DESCRIPTION SIGNOFF REVIEW REVIEW DATE
DATE METHOD DATE
9 09Cx; 1 Class 1 Final Status Survey, Excavated Soil from Screenhouse 12/09/04 On-Site Inspection 06/13-14/06 10/9/06
Area and letter
9 09Cx, 1 Class 1 Final Status Survey, Excavated Soil from Screenhouse 12/09/04 On-Site Inspection 06/13-14/06 10/9/06
Area and letter
9 09Cxs Class 1 Final Status Survey, Excavated Soil from Screenhouse 12/14/04 On-Site Inspection 06/13-14/06 10/9/06
Area and letter
9 09Cxg1 Class 1 Final Status Survey, Excavated Soil from Screenhouse 01/19/05 On-Site Inspection 06/13-14/06 10/9/06
Area and Letter
9 09Cx,1 Class 1 Final Status Survey, Excavated Soil from Screenhouse 05/16/05 On-Site Inspection 06/13-14/06 10/9/06
Area and Letter
11 11Cx,1 Class 1 Final Status Survey, Excavated Soil from Radwaste 10/13/04 On-Site Inspection 06/13-14/06 10/9/06
Storage Vaults and Letter
Slurry® Wall Slurry Wall Class 1 Flpal Status Survey, Excavated Soil from Slurry Wall 12/08/04 On-Site Inspection 06/13-14/06 10/9/06
Cx, 1 Construction and Letter
Slurry Wall Slurry Wall Class 1 F]pal Status Survey, Excavated Soil from Slurry Wall 12/20/04 On-Site Inspection 06/13-14/06 10/9/06
Cx,1 Construction and Letter
Turbine Class 1 Supporting Survey— Soil Excavated from Turbine Building On-Site Inspection
S g TBCx,1 Demolition Area, Supporting Subsurface Structure and Component 08/24/05 P 06/13-14/06 10/9/06
Building and Letter
Removal
Turbine Class 1 Supporting Survey— Soil Excavated from Turbine Building On-Site Inspection
- TBCx,1 Demolition Area, Supporting Subsurface Structure and Component 10/13/05 P 06/13-14/06 10/9/06
Building and Letter
Removal
. Class 1 Supporting Survey— Soil Excavated from Turbine Building Qi .
Turbine TBCx;1 Demolition Arca, Supporting Subsurface Structure and Component 12305 | On-SiteInspection | 6,13 14006 | 1019706
Building and Letter
Removal
Turbine Class 1 Supporting Survey— Soil Excavated from Turbine Building On-Site Inspection
) g TBCx,1 Demolition Area, Supporting Subsurface Structure and Component 11/23/05 P 06/13-14/06 10/9/06
Building and Letter
Removal
Turbine Class 1 Supporting Survey— Soil Excavated from Turbine Building On-Site Inspection
. TBCxsl Demolition Area, Supporting Subsurface Structure and Component 01/06/06 P 06/13-14/06 10/9/06
Building and Letter
Removal
Turbine Class 1 Supporting Survey— Soil Excavated from Turbine Building On-Site Inspection
. TBCx,l Demolition Area, Supporting Subsurface Structure and Component 07/03/06 p 06/13-14/06 10/9/06
Building and Letter
Removal
Turbine Class 1 Supporting Survey— Soil Excavated from Turbine Building On-Site Inspection
s TBCx41 Demolition Area, Supporting Subsurface Structure and Component 07/05/06 P 06/13-14/06 10/9/06
Building Removal and Letter

6 Slurry Wall crossed several survey areas on the ease, south, and west sides of the protected area.
" Turbine building excavation was beneath survey areas 5, 6, and 8
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MATRIX OF BIG ROCK POINT FINAL STATUS SURVEY REPORTS

Removal of West-Side Foundations and Subsurface Components

PACKAGE .S. NRC PACKAGE
SURVEY RECORD? c US LETTER
AREA! NUMBER SURVEY AREA DESCRIPTION SIGNOFF REVIEW REVIEW DATE
DATE METHOD DATE
Turbine Class 1 Supporting Survey — Relocated Soil from Turbine On-Site Inspection
Building TBCxs1 Building/Containment Demolition 07/03/06 and Letter 06/13-14/06 10/9/06
Turbine Class 1 Supporting Survey — Relocated Soil from Turbine On-Site Inspection 3
Building TBCx 1 Building/Containment Demolition 07/03/06 and Letter 06/13-14/06 10/9/06
Turbine Class 1 Relocated Soil Supporting Survey Release Record —
Building TBCxiol Relocated Soils from Turbine Building/Containment Demolition 08/03/06 Letter 8/24/06
Turbine Class 1 Relocated Soil Supporting Survey Release Record —
Building TBCxy 1 Relocated Soils from Turbine Building/Containment Demolition 08/14/06 Letter 8/24/06
Turbine Class 1 Relocated Soil Supporting Survey Release Record —
Building TBCxi;1 Relocated Soils from Turbine Building/Containment Demolition 9/6/06 Letter 9/20/06
Turbine Class 1 Relocated Soil Supporting Survey Release Record —
Building TBCxisl | Relocated Soils from Turbine Building/Containment Demolition 9/6/06 Letter 9120/06
Turbine Class 1 Relocated Soil Supporting Survey Release Record —
Building TBCx;41 Relocated Soils from Turbine Building/Containment Demolition 09/15/06 Letter 10/10/06
Turbine Class 1 Relocated Soil Supporting Survey Release Record —
Building TBCx41 Relocated Soils from Turbine Building/Containment Demolition 10/23/06 Letter 10/24/06
CLASS 1 AREAS - FINAL STATUS SURVEY - SUBSURFACE (QUARRY)
9 09Cq,1 Class 1 Final Status Survey, Screenhouse Area Excavation 12/20/04 ;)nrli—il‘t;té?spectlon 06/13-14/06 10/9/06
11 11Cq,1 Class 1 Fmal Status Survey, Solid Radwaste Storage Area 10/13/04 On-Site Inspection 06/13-14/06 10/9/06
Excavation and Letter
Containment® CSCq, 1 Excavz'ited Surface Support'mg Survey Release Reco.rd — Base 08/03/06 Letter 8/24/06
Elevation Survey of Containment Structure Excavation
Circulating Excavated Surface Supporting Survey Release Record — Base
Water Piping CWCql Elevation Survey of Circulating Water Piping Excavation 08/07/06 Letter 8/24/06
Tu_rbl.ne East TBCq, | Class 1 lfmal Status Release Record, Turbine Building East 03/30/06 Letter 4/03/06
Building Excavation Surface
Turbine Excavated Surface Supporting Survey Release Record — Base
Building West TBCq,! | Elevation Survey of the Turbine Building Excavation Following 08/14/06 Letter 8/24/06

§ Containment quarry was beneath survey areas 4, 5, 8, and 9. Circulation Water quarry was beneath survey areas 7, 8, 9, and 10. Turbine Building quarry was beneath survey

areas 5, 6, and 8
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MATRIX OF BIG ROCK POINT FINAL STATUS SURVEY REPORTS

P .S.NRC PACKAGE
SURVEY RECORD’? ACKAGE U.§ LETTER
AREA! NUMBER SURVEY AREA DESCRIPTION SIGNOFF REVIEW REVIEW DATE
DATE METHOD DATE
CLASS 2 AREAS - FINAL STATUS SURVEY OF SURFACE
12 12C,2 Class 2 Final Status Survey Release Record, Shoreline North of the 08/14/06 Letter 8/24/06
Protected Area
Class 2 Final Status Survey Release Record, Eastern Section
15 15(1)C,2 Woods Road Area
Class 2 Final Status Survey Release Record, Central Section
15 15(2)C,2 Woods Road Area 08/09/06 Letter 8/24/06
16 16C2 Class 2 Final Status Survey Release Record, Shoreline East of 08/14/06 Letter 8/24/06
Breakwall
19 North19C.2 Class 2 Final Status Survey Release Record, North West Transport
! Route
19 South19C,2 Class 2 Final Status Survey Release Record, South West Transport
! Route
21 North21C:2 Class 2 Final Status Survey Release Record, North East Transport
! Route
o South21C.2 Class 2 Final Status Survey Release Record, South East Transport
! Route
2 East22C.2 Class 2 Final Status Survey Release Record, East Powerline
! Corridor
2 West22C,2 Class 2 Final Status Survey Release Record, West Powerline
! Corridor
2 26C12 Class 2 Final Status Release Record, Drainage Ditch, South and
! West of the Industrial Area
Septic Drain . - .
Field® DFC,2 Class 2 Final Status Survey Release Record, Septic Field Drain 08/14/06 Letter 8/24/06
CLASS 2 AREAS —-EXCAVATED SOIL FINAL STATUS SURVEYS
12 12Cx,2 Class 2 Flpa] Status Survey Record, Excavated Soil from Building 12/07/04 On-Site Inspection 06/13-14/06 10/9/06
Construction and Letter
19 19Cx,2 Cla§s 2 Fiqal Stgtus Survey Record, Excavated Soil from Storm 12/02/04 On-Site Inspection 06/13-14/06 10/9/06
Drain Modification and Letter

? Septic Field Drain survey area is contained within survey area 15(1)
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MATRIX OF BIG ROCK POINT FINAL STATUS SURVEY REPORTS

PACKAGE U.S. NRC PACKAGE
SURVEY RECORD? LETTER
AREA' NUMBER SURVEY AREA DESCRIPTION SIGNOFF REVIEW REVIEW DATE
DATE METHOD DATE
CLASS 3 AREAS - FINAL STATUS SURVEY OF SURFACE
13 13C,3 Class 3.Fmgl Status Survey Release Record, Shoreline East of the 08/14/06 Letter 8/24/06
Industrial Site
14 14C,3 ICillglslsséiaFlué?ieStatus Survey Release Record, Shoreline West of the 08/17/06 Letter 8/24/06
17 17C.3 Class 3 Final Status Survey Release Record, East Woods Boundary
1
18 18C,3 Class 3.Fin2.il Status Survey Release Record, Wooded Area West of 07/03/06"° On-Site Inspection 06/13-14/06 10/9/06
Industrial Site and Letter
25 25C.3 Class 3 Final Status Survey Release Record, South Woods
! Boundary
59 59C,3 g(l)ist; 30 f{rjlgl3sltatus Survey Release Record, Soil Storage Area 07/03/06 ;)rlr:j-il:térrlspectlon 06/13-14/06 10/9/06

' Revisions to packages signed after NRC review were administrative only — no changes to technical content.
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ATTACHMENT 2

CONSUMERS ENERGY
BIG ROCKPOINT

DOCKET NUMBERS 50-155 AND 72-043

TRANSMITTAL OF SURVEY PACKAGES IN SUPPORT OF BIG ROCK POINT PHASED
LICENSE TERMINATION

CLASS 1 FINAL STATUS SURVEY RELEASE RECORD, 03C,1,
NORTH WEST PROTECTED AREA

October 24, 2006
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Class 1 Final Status Survey
Release Record 03C41

North West Protected Area

SURVEY PACKAGE CLOSURE
Final Status Survey Documentation is authorized for closure. All required reviews are

complete and the evaluation of data resuits have satisfied the criteria estabhshed for
unrestricted release.

Signed: %Ka/ M Date: __/2—/b-c¢
/ (ESSG)

A

Signed: Date: _ /0 —/6-06

ES \Suberintendent)

Signed: W/ Date: /0-/6(-06

" (RP & ES Manager)




Survey Area Requirements

Final Status Survey, Release Record 03C41
North West Protected Area

Survey Description

Final Status Survey 03C;1 encompasses 1956 m? at or below the grade elevation present
during plant power operations in the north west section of the Protected Area. No materials of
plant origin remain in the survey area.

History

During power operations the Protected Area supported the components and systems necessary
for electrical generation. The location of Survey Unit 03 is adjacent to the transport route used to
move spent resin and filter media for radiological survey and offsite removal. Structures and
enclosures formerly located in this area were once used for the storage of contaminated
materials. A detailed review of the history and radiological characterization of Survey Unit 3 is
provided in Appendix 2B and 2E of the LTP (License Termination Plan).

Current Radiological Status

Scoping measurements and supporting surveys performed in the Protected Area following
removal of subsurface components and demolition debris do not indicate the presence of
elevated levels of residual radioactivity in this survey area. Based on operational history and
former locations of radioactive systems and material transport pathways the radiological status
of this survey unit is Class 1.

Post-Construction Expectations
Final Status Survey 03C,1 will be performed in the following activity sequence:

1. Walkdown: Environmental Services Survey Group (ESSG) personnel will perform a
walkdown assessment to ensure survey area preparations are complete and confirm
that the following post-construction expectations have been satisfied as applicable:

« Groundwater and Surface water control is adeAquate
« All construction debris has been removed from the survey area
« The survey location status meets all applicable safety requirements

2. Survey Area Isolation and Control: Control measures will be established to ensure that
any potential ongoing decommissioning activities in adjacent locations do not impact the
current survey area status. Isolation and control measures include postings, barriers,
access points, and the evaluation of ongoing work activities in adjacent areas.

Survey Area Requirements
FSS03C11
Page 1 of 2



3. Survey Design and Execution: Survey design and execution will follow the Data Quality
Objectives for 03C41 in accordance with the survey requirements established in
procedures RM-76, Final Status Survey Design and RM-77, Final Status Survey
Implementation, and LTP, Chapter 5. Survey size will be based on the statistical
requirements of the Sign Test for Class 1 areas with soil samples collected in random
start, systematic data point locations. Surface scanning will be performed with 100%
survey area coverage. This survey will be conducted in accordance with approved BRP
procedures and follow the guidance of NUREG 1575.

4. Data Quality Assessment: Isolation and controi of the survey area will be maintained
until the survey Data Quality Assessment demonstrates that the regulatory requurements
for unrestricted site release have been satisfied.

Survey Area Requirements
FSS 03C41
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DATA QUALITY OBJECTIVES

Final Status Survey, Release Record 03C1
North West Protected Area

STATE THE PROBLEM

- The Problem:
To demonstrate that the level of residual radioactivity in Class 1 Survey Unit 03 does not

exceed the release criteria of 25 mrem/year Total Effective Dose Equivalent (TEDE) as
‘specified in the License Termination Plan (LTP).

Stakeholders:
The primary stakeholders interested in the answer to this problem are Consumers

. Energy Co., and the general public as represented by the Michigan Department of
Environmental Quality (MDEQ), and the US Nuclear Regulatory Commission (USNRC).

The Planning Team:
The planning team consists of members of the BRP Environmental Services Survey

Group (ESSG). The primary decision maker will be the Final Status Survey Supervisor.
The Final Status Survey Supervisor will obtain input from the site Construction Group
and Scheduling Group for issues relating to schedule and costs.

Schedule:
- Approximately five (5) working days are prOJected to implement the survey and to collect

and analyze field data.

Resources: '
The primary resources needed to determine the answer to the problem are two (2)

technicians to perform fieldwork, one (1) technician to prepare the samples and conduct
laboratory analyses, and two (2) survey team members to prepare and review the
design, generate maps, coordinate field activities and evaluate data.

IDENTIFY THE DECISION

Several decisions need to be defined to address the stated problem.

Principal Study Question (1):
Does the mean concentration of reS|duaI radioactivity in the survey unit exceed the

release criteria stated above?

Decision (1):
Determine whether the mean concentration of residual radloactlwty in the survey

exceeds the release criteria stated in the problem.

Actions (1):
Alternative actions include failure of the survey unit, remediation, or no action required.

Data Quality Objectives
FSS 03C41
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Principal Study Question (2):
Do any areas of elevated activity in the survey unit exceed the release criteria?

The Decision (2):
Determine if any areas of elevated activity in the survey unit exceed the release criteria.

Actions (2): v
Alternative actions include confirmation and investigation, performing the elevated
measurement comparison (EMC), remediation, or no action required.

Principal Study Question (3):
Is the potential dose from residual radioactivity in the survey unit ALARA as stated?

The Decision (3):
Determine if the potential dose from residual radioactivity in the survey unit is ALARA.
ALARA requirements for soil remediation are defined in Chapter 4 of the LTP.

Actions (3):
Alternative actions include remediation or no action required.

IDENTIFY INPUTS TO THE DECISION

Information Needed: -
Characterization measurements are required to define the radionuclides present and

determine the extent and variability of residual radioactivity in the survey area for design
and implementation of the survey. Survey area classification, ALARA analysis, potential
radionuclides of interest, and site-specific DCGL values are also required inputs to the
decision process. The primary information required for evaluation is the analytlcal
results of survey measurements.

Source of the Information:
The soil sample data to be used for survey development are the radionuclide-specific
measurements of representative soil samples collected for radiological characterization
and excavated soil surveys conducted to determine suitability for transport of excavated
soil to the SVA. The soil samples obtained were judgmentally selected as a result of
multiple surveys conducted during the excavation and transport process. The ALARA
analysis for potential soil remediation is provided in LTP, Section 4.4. Site-specific

- DCGL values and BRP radionuclides of interest are defined in LTP Chapter 5, Table 5-1
and Procedure RM-76, Final Status Survey Design.

The survey will be conducted in accordance with applicable regulatory guidance as
established in LTP Chapter 5 for Class 1 areas. Soil samples will be utilized for
radionuclide-specific measurements in this evaluation.

BOUNDARIES OF THE STUDY

Boundaries of the Survey:
The target populatlon for this survey is the total thickness of prepared soil in the survey

area of 1956 m>.

Data Quality Objectives
FSS 03C1
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Temporal Boundaries: _ .

Scanning and sampiing in this survey unit will only be performed during daylight hours
under dry weather conditions. Surface soils must be free of significant snow cover and
standing water prior to surface scanning. Soils must be in a non-frozen state or
fragmented for collection to satisfy BRP procedural sampling requirements. The
anticipated start date for the survey is September 19, 2006.

Constraints:

Cold weather or rainy conditions may effect the operation of electronic equipment.
Adverse weather conditions that include accumulations of rain or snow may limit area
access and delay survey efforts.

5. DEVELOP A DECISION RULE

The following decision rules have been developed to define a logical process for
choosing among aiternative actions for the principal study questions associated with this

survey area.

Decision Rule (1):

If all reported concentrations for residual radioactivity are less than the site-specific
DCGL'’s and the unity rule has been satisfied for each sample, then the survey unit
meets release criteria. No further action is required.

Decision Rule (2):
If the mean value of activity in the survey unit is greater than the DCGL, then the survey
unit fails to meet the release criteria.” Remediate, resurvey, and evaluate the results

relative to the decision rule.

Decision Rule (3):

If the mean activity in the survey unit is less than the DCGL and any individual sample
measurement exceeds this value, conduct the Sign Test and the elevated measurement
comparison (EMC) per LTP, Chapter 5 and Procedure RM-76, Final Status Survey
‘Design. If the EMC and the Sign Test have been satisfied then the survey unit meets
-the release criteria and no further action is required. If the EMC or the Sign Test has not
been satisfied then remediate the area(s) of elevated activity, resurvey as appropriate,
-and evaluate the resulits relative to the decision rule.

Decision Rule (4):

If the potential dose from residual radioactivity in the survey unit is ALARA, then no
further action is necessary. If the potential dose from residual radioactivity in the survey
unit is not ALARA, then remediate and resurvey.

6. SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

The Null Hypothesis:
It is assumed that residual radioactivity in the survey unit exceeds the release criterion.

' When muiltiple radionuclides are present the mean activity value is determined as the average of the
weighted sum. The DCGL of the weighted sum is 1.

Data Quality Objectives
FSS 03C,1
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Type | Error (a ):

The a error is the maximum probability of rejecting the null hypotheses when it is true.
Thea error is defined in the LTP at a value of 0.05 (5%) and cannot be changed to a
less restrictive value unless prior approval is granted by the USNRC. The a error value
of 0.05 will be used for survey planning and data assessment for this survey area. '

Type Il Error (S ): __
The f error is the probability of accepting the null hypothesis when it is false. A value
of 0.05 (5%) will be used for survey planning and data assessment for this survey area.

The Lower Bound of the Gray Region (LBGR):
The LBGR is initially set at one-half the DCGL,, for this survey unit. The LBGR may be
adjusted durlng survey design to achieve an optimum relative shift between 1.0 and 3.0.

Relative Shift (A/c): :
The relative shift will be maintained within the range of 1.0 and 3.0 by adjustlng the
LBGR as appropriate.

OPTIMIZE DESIGN FOR OBTAINING DATA
Statistical Test

Sign Test:

Radionuclides of potential plant origin also present in soil as background activity
resulting from fallout constitute only a small fraction of the DCGL. Therefore, the Sign
Test will be used where applicable in the survey evaluation to determine if the survey
area meets the requirements for unrestricted release.

Number of Samples Determined:
The number of samples required for this survey will be determined based on the relative

shift as defined by the requirements of the Sign Test (LTP, Chapter 5.) and Procedure
RM-76, Final Status Survey Design. The LBGR is initially set at one-half the DCGL,, and
may be adjusted as necessary for optimizing the survey design to achieve a relative shift
between 1.0 and 3.0. Sample point locations are to be determined using a random start,

systematic square grid spacing.

Judgmental Sampling:
Co-60 is the most limiting radionuclide for identification by surface scanning; judgmental
surface and subsurface core samples will be collected in any location that exceeds the

scan investigation level.

Scan Coverage:
Scanning for this survey area will provide 100% coverage.

Number of Samples for Quality Control:
A minimum of 5% of the sample population will be collected for quality evaluatlon
These samples may include sample splits, sample recounts, or third party sample

Data Quality Objectives
FSS 03C,1
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analysis. Quality analyses will be conducted as defined in LTP, Chapter 5 and
Procedure RM-79, Final Status Survey Quality Control. '

Additional Sample Analysis Requirements:
The area of soil excavation intersects the identified waterborne pathway for Tritium
migration and shall require Tritium in soil analyses for a minimum of 10% of the sample
population. Soil samples will be collected in the same random locations as those

" selected for QA/QC evaluation and sent to an independent laboratory for Tritium
analysis. Data results will be provided in the survey package.

’Investigation Levels:
Investigation levels defined in LTP, Chapter 5 and BRP Procedure RM-76, Final Status
. Survey Design, shall be conservatively established for this survey as shown below:

Investigation Levels for Survey 03C41

- Classification Scan Measurement Soil Sample Analysis

Class 1 >DCGL > DCGL.

The investigation levels for soil sample measurements are meant to include any
individual radionuclide result greater than the site-specific DCGL or where the combined
radionuclide values exceed the unity rule. Co-60 is the most limiting radionuclide for
identification by surface scanning; further investigation will be initiated at any location
that exceeds the Co-60 Scan pcg of 1818 CPM above background as detailed in the
survey design.

Data Quality Objectives
FSS 03C41
Page 50f 5



FINAL STATUS SURVEY DESIGN

Release Record 03C41
North West Protected Area

Survey Unit Description

Survey 03C;1 encompasses an area of 1956 m?in the north west section of the Protected Area.
No materials of plant origin exist in this survey unit.

Soil Sample Design

Scoping Data

Scoping measurements and supporting surveys performed in the Protected Area following
removal of subsurface components and demolition debris do not indicate the presence of
elevated levels of residual radioactivity in this survey area. Input data for survey design were
conservatively estimated based on supporting surveys of excavated soils resulting from
subsurface structure and component removal within the Protected Area.

Table 1

Input Data for Survey Design (pCi/g)
Radionuclides Cs-137 Co-60
(o ' 0.524 0.255
.DCGL 11.93 3.21

*Survey data detailed in Attachment 1

Sample Requirements

The number of sample data points for this survey is based on the requirements of the Sign Test.
The Unity Rule is used for the presence of multiple radionuclides. The Standard Deviation of
the weighted sum is described by the following:

G= Ocsiar 2 + Gcoso 2
DCGLcsiar DCGlcoso
2 2
o= 0.524 + 0.255)
11.93 3.21

G =0.091

Relative Shift

Relative Shift = DCCLW-LBGR
: (&)
1-0818

Relative Shift =
0.091

Relative Shift = 2.0

With o and B error levels set at 0.05 and the relative shift of 2.0, the Sign Test requires 15
sample data points (Table 5.5 NUREG 1575).

Survey Design
FSS 03Cq1
Page 10of 7



- Sample Locations

Sample locations are selected in a random start, systematic square grid pattern with the
southwest corner of the survey unit as origin (X=0, Y=0). Two numbers between 0 and 1 have
been randomly selected and then applied to the survey unit maximum X and Y dimensions to
determine the random start location as shown below:

Table 2
Random Numbers
Random #, X Axis Random #, Y Axis
0.353393 v 0.688176
Survey Unit Dimensions: X =40.0 meters

Y =48.9meters

4.1 -meters

Random Start Location X = (0.353393)(40.0) =1
33.7 meters

With SW Corner Origin: Y = (0.688176)(48.9)

Sample Spacing _

As a conservative measure sample spacing will be calculated based on 18 samples for this
survey. Samples are located in a systematic square grid pattern with sample spacing
determined by the following:

L= 2
n
Where: A= area of survey unit, and
n = number of samples.

L= 1956 10.4 meters

18

With sample spacing established at 10.4 meters, 20 data points are available for this survey.
Data point locations are identified in Attachment 2.

QA/QC Sampling '

A minimum of 5% of the sample population and 5% of the scan survey area are required to be
selected for QA/QC verification in accordance with BRP Procedure RM-79, Final Status Survey
Quality Control. As a conservative measure, three (3) soil samples and 10% of the scan survey
area will be selected for QA/QC evaluation. Data pomt locations for soil samples will be
determined by random number selection.

The QA/QC scan starting point and track direction are also determined by random number
selection. The first random data point selected will identify the scanning start point and the
second random data point will determine the direction in which the scan will track. QA/QC
location results are provided in Table 3 below:

Survey Design
FSS 03Cy1
Page 2 of 7



Table 3
Random Numbers Generated for QA/QC

. Random Random
g:r/n %I%SSO'I Sample |Verification Scan Sample
Number Number
Split Sample: 2 Start Point: , 5
Sample Recount: 10 Scan Toward: 13
Sample Recount: 13 [Scan Area Requirement: 196 m? |

Surface Scanning

The coverage requirement for surface scanning in this Class 1 area is 100%. The Scan ypchas
been established at fractional values of the DCGLy for typical background activity levels at Big
Rock Point. Scan upc values for varying backgrounds are provided in Attachment 3. The
investigation level for identification of potential areas of elevated activity in this survey area will
be the Scan pcgL as defined by the following:

CPM  + Exposure Model UR/IT * pcGL,
uR/hr pCi/g

Scan peg for Co-60 = 1818 CPM

Scan pceL = Detector Rating

Scan pegt for Cs-137 = 3518 CPM

Where:"

Detector Rating = 1200CPM . _ 127 and 385CPM. . 4
uR/hr r

Exposure Model = 1:229UR/Nr o7 and 3029 UR/Nr () &,

_ 5pCi/g 5pCi/g .

DCGL,, = 11.93 pCi/g Cs-137 and 3.21 pCi/g Co-60

The DCGL,, for Co-60 is the most limiting value for scanning measurements performed to identify
areas of potentially elevated activity. Scanning conducted for this survey will assume all residual
radioactivity to originate from Co-60 and the instrument response at the Co-60 DCGL,, (1818 cpm)
will be used as the scanning investigation level for FSS 03C41.

' These values established in EA-BRP-SC-0201, Nal Scanning Sensitivity for Open Land Survey.

Survey Design
FSS 03Cq1
Page 3 of 7



Attachment 1

Design Data - FSS 03C1

Protected Area Supporting Surveys

Survey No.

Sequence

Cs-137
Activity
(pCilg)

Co-60
Activity

(pCilg)

Std Dev:

0.698
0.524

0.352
0.255

* Measurement system MDA - Co-60 not identified in this sample

Survey Design
FSS 03Ci1
Page 4 of 7
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Attachment 2

Soil Sample Locations - Survey 03C11
North West Protected Area

B survey unit03C1_t
®  Sample Location

Sample spacing is 10.4 meters

T T &
Y=489m

) 57

128 133

147 152

166 171

185 180

=40m
04 209
0 10

Survey Design
FSS 03Cq1
Page 5 of 7




Attachment 3

Scan MDC In Varying Backgrounds

oz s

MDER uRfi

500005 2:

CPM ScanMDCpGilg |
Background d / S; MDCRsurvevor | Cs-137 Co-60 Cs-137 | Co-60
2000 2.48 4 28.64 607 47 0.51 1.08 2.06 1.07
2.48 4 35.07 744 00 0.62 1.32 2.52 1.31
2.48 4 37.88 803.61 0.67 1.42 2.72 1.41
2.48 4 40.50 859.10 0.72 1.52 2.91 1.51
50 2.48 4 42.95 911 21 0.76 1.61 3.09 1.60
5500 2.48 4 47 .49 1 007 38 0.84 1.78 3.42 1.77
6000 2.48 4 49.60 1,052.17 0.88 1.86 3.57 1.85
6500 248 4 51.63 1,095.14 0.91 1.94 3.7 1.93
7000 | 248 | 4 | 5357 | 113645
HHT5005T 52,4 5455515 514 76:3T:
8000 2.48 4 57.27 1,214.95
8500 2.48 4 59.04 1,252.34
9000 2.48 4 60.75 1,288.65
: 4 1 323 96
. 4 . 1 391 90
11000 2.48 4 67.16 1,424.65
11500 2.48 4 68.67 1,456.67
12000 2.48 4 70.14 1 488 00
125000 i 524 71.5 ;518168
13000 4 73.01 1 548 76
13500 4 74.40 1,578.26
14000 4 75.77 1,607.22
14500 4 1,635.67

Survey Design
FSS 03C,1
Page 6 of 7



Attachment 4

Area Factors for Open Land Survey Evaluation

. Calculated Area Factors at Time of Peak Dose ‘
Contaminated 3TV 52 T Fe-55 | Co-60 | Sr-90 | Cs-137 | Eu-152 | Eu-154 | Eu-155
Area (m°) : v
8094 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - 1.00
4047 | 1.00 1.01 | 1.00 1.01 1.00 1.02 1.02 1.01 1.02
2024 1.00 1.03 1.00 1.03 1.00 1.03 1.03 1.03 1.03
1012 1.35 1.04 1.00 1.04 1.00 1.04 1.05 | 1.04 1.04
506 2.91 1.09 1.98 1.08 1.98 1.13 1.07 1.07 1.06
253 6.05 1.14 3.95 1.13 3.94 1.20 | 1.11 1.11 1.09
126 12.4 1.20 7.93 1.20 7.87 1.29 1.17 1.16 . 1.14
63 24.9 1.30 15.8 | 1.30 15.6 1.41 1.27 1.26 1.23
32 49.2 1.49 31.2 1.49 30.5 1.62 1.44 1.45 1.39
16 98.9 1.78 62.0 1.78 59.9 1.93 1.72 1.73 1.63
8 198 2.38 123 2.38 117 2.58 2.30 2.31 2.14
4 397 3.61 243 3.62 230 3.91 3.49 3.52 3.19
2 794 5.68 473 5.75 452 6.14 5.48 5.55 4.90
1 1590 | 9.57 905 9.73 887 10.3 9.24 - 9.39 7.88

Survey Design
FSS 03Ci1
Page 7 of 7




RM-76 , Revision 1
"FINAL STATUS SURVEY DESIGN ' Page 19 of 19

: RM-76-5
FINAL STATUS SURVEY APPROVAL

AND AUTHORIZATION FOR IMPLEMENTATION

~ Survey Code __03Cy1

Survey Area'Description:
Final Status Survey 03C+1 encompasses 1956 m? at or below the grade elevation

present during plant power operations in the north west section of the Protected

Area. No materials of plant origin remain in the survey area.

The survey area is authorized for Final Status Survey Implementation.

- /’791@%\/ 09-13-06

Designed by Date

~meSo - oo-\3-00b

Technical Review by Date

RM-76.doc



Revision 2

RM-77 |
FINAL STATUS SURVEY IMPLEMENTATION Page 8 of 12
RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 1 of 3

Step _ Initial Date

(+) | | |

1.0 PREPARATION FORSURVEY = () 3(C .|

Survey #

1.1 Survey Area Status:

/ a. Final Status Survey Design has been approved for
implementation (see RM-76-5, Final Status Survey
Approval and Authorization for Supplementation).

1. Survey area walkdown complete

2. Survey area determined ready for FSS

3 Decommissioning activities that may impact the
environmental status of the survey area have been

completed. :
4. Survey area environment is controlled by barriers %K_ﬂ 29 ’Ia/otp
and postings or other approved method to restrict = &£SSG '
access. .

SuNey area has been turned over to the Environmental
Services Survey Group (ESSG) in acceptable condition -
| W il
ESSG

N

for FSS.

1.2 Field Preparation:
/ a. Survey unit boundaries delineated (Step 6.1.1)
Z b. Statistical soil samples predetermined in the survey
design are located and marked within the survey unit.
(Step 6.1.2) _ '
__ué c. Soil sample locations verified (Step 6.1.2.c) _
_ ./~ d. - Instruments and equipment have been collected and : :
calibrated for data measurement and collection '
(Step 6.1.3) ' , %ﬁ? oaliafole
__[_ e. Field documentation is prepared (Step 6.1.4) SSG

RM-77.doc



Revision 2

RM-77 '
'FINAL STATUS SURVEY IMPLEMENTATION - Page 9 of 12

: : RM-77-1 o
SURVEY IMPLEMENTATION CHECKLIST
Page2of 3

Initial Date

2.0 DATA COLLECTION

21 ~ Soil Survey:
| / All soil samples collected and controlled (Step 6.2.1). ' ol

2.2  Surface Scan:

[ Surface Scan complete. Action response requirements have
been conducted on any identified areas exceeding the

investigation level (Step 6.3). / -{0
| | | JESsa

23 Judgmental Soil Samples:

/3 a.  Judgmental soil samples have been collected and

. _ controlled (Step 6.2.3).
4_’/22; b. Deep core profiles performed in areas identified to
' contain elevated residual activity (Step 6.2.3). Y e

/ESSG

3.0 SAMPLE PREPARATION AND LABORATORY ANALYSIS

Sample Preparaﬁon (Step 6.4.1):

Soil samples are homogenous

Soil samples are visibly dry prior to packing

Non-soil materials have been removed from sample

Soil samples have been transferred to one-liter

Marinelli containers and are labeled and sealed. 72 A
“ESSG

NRKK =

o9 /93/4@

RM-77.doc



RM-77 - ~ Revision 2

FINAL STATUS SURVEY IMPLEMENTATION Page 10 of 12
’ RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 3 of 3
Initial Date

3.2  Laboratory Analysis:

.~ Isotopic analyses are complete. The spectroscopy report
requires a signature of completion by the laboratory analyst

and a signature of evaluation documenting that a second Qe ﬁl&fé(ﬂ :
level review has been performed (Step 6.4.2). ESSG

3.3  Sample Control and Documentation:
—Z Chain of custody documentation exhibits control of soil

samples (Step 6.4.3). - - e cﬁé ;é‘lp

ks // ol

7 Reviewed by Date

RM-77.doc



RM-59 | Revision 11
SAMPLING AND ANALYSIS OF OPENLAND Page 7 of 13
AREAS FOR SITE CHARACTERIZATION SURVEYS

ATTACHMENT RM-59-1
SAMPLING AND ANALYSIS REPORT

Date: 09-19-2006 Time: 1600 Locatipn: 03C1 Tech: TRS/WMH/JNS

SURVEY IDENTIFICATION | DESCRIPTION

Survey 03C;1 encbm;&sses 1956 m? at or below the grade elevation present during plant power operations
in the north west section of the Protected Area. No materials of plant origin remain in this area.

SURVEY TYPE
Survey Type: ______ Characterization __X  Scan (Motive)
Remediation :
X Final Scan (Static)
Trenching and Digging (use RM-59-4)
SURVEY DESIGN
- | Sample Collection: ___ Judgmental ____Random X Systematic ____ Large Container Assay
| Scan Coverage: 100%
ANALYSIS
Inst.SN/Cal Due _186201/09-30-2006 DAILY CHECK: X __ SAT UNSAT INIT: IRsS
Inst.SN/Cal Due _186194/02-08-2007 DAILY CHECK: X __ SAT UNSAT INIT: IRsS
Inst.SN/Cal Due _193709/02-21-2007 DAILY CHECK: X  SAT UNSAT INIT: TRs
Inst.SN/Cal Due Det. #6 DAILY CHECK: ___ X __ SAT UNSAT INIT: up
inst.SN/Cal Due - DAILY CHECK: SAT UNSAT INIT:
Investigation of Unidentified Peaks: X __ SAT __ UNSAT INIT: uR
Minimum Detectable Activity (Section 5.3.2) X __ SAT UNSAT INIT: JLR
COMMENTS

Survey 03C41 was performed in a random start, square grid, systematic sampling pattern with samples

collected at 20 data point locations. Laboratory analyses did not identify residual radioactivity above trace levels of

the DCGL value. Surface scanning identified no areas of elevated residual radioactivity. The results of the QA/QC

verification scan (10%) were consistent with the findings of the primary survey scan.

Technician Signature:

} -—-v// ”’J)/JJ W AS Date:_Z-/7-0&
Second Level Review

Signature: / M Date: /o0~ /3 Ol

RM-59.doc




Soil Sample Activity Summary

Survey Unit 03C1_1

® Sample Location

*Forced-count values

Release Record 03C41
North West Protected Area
109 110 : 111 12 { 113 mm—  m— N
Y=489m . # +
50 53 ; & 57
¢ ¢ ¢, '
128 129 130 131 132 133
L 015 @14 ®13
147 148 149 150 151 152
@ @10 o1 @12
166 167 168 169 170 171
o8 o o° @’
185 186 187 188 183 190
3
o o e
X=40m
204 205 206 207 | 208 209
10

-+~




Surface Scan Summary

Release Record 03Cy1
North West Protected Area
109 110 111 Ty : E M SE——— N
7B i 4.5 +
50 1‘&; 12\«: 55 ‘m 57
36 43 3319
37 3.6 3.6
128 124 {30 194 132 143
@15 @15 @14 013
» 3.8 35
46] 38 49 3.1 49 4.1 36 5.0
147 145 145 1504.7 141 159
® @10 o' o2
35 39 R
33 " 4.9 . 41 S
166 a7 R 1-4'.45’1 v 17
e 52 o5, o° o’
3.8
a7 32 34 33
175 186 187 198 15 180
o' o’ o’ e |34
204 3.6 205 2063.2 i 3.4 204
? 5 1l0 2|0 Meters

RED Values are Average Mobile Scan General Area Activity (kcpm)
BLUE Values are Average Verification Scan General Area Activity (kcpm)
GREY Values are Average General Background Area Activity (kcpm)

° ﬁiﬁﬁ Mwﬁ‘%

Primary Scan :
Technician Signature:

QC Verification Scan: O %

Technician Signature: Mw Date: _¢~(9-0b
Time: _/STO




RM-72

SAMPLE CHAIN-OF-CUSTODY

z_fz% colle Leut &
*ejoef&n«;li'%,%

03Ci11
RM-72-1

Revision 0
Page 4of 5

CHAIN-OF-CUSTODY RECORD

Sample Number Sampling Location Date Time Final Disposition of Sample
1 Grid # 186 (3.7) (2.5) 1ot |/FZ0 | O Wmonenr Sorpee

2 Grid#187  (4.1) (2.5) | 7y90e | 1322 pd |
2 QA Split | Grid# 187 (4.1) (2.5) F+49-0L | /322 [

3 Grid # 188  (4.5) (2.5) ?-F-06 | 1325 /

4 Grid # 189 (4.9) (2.5) P47 | /327 J

5 Grid #170 _ (4.9) (2.9) |P-17-0¢ | 1328

6 Grid # 169 (4.5) (2.9) T7o0ct | /750

7 Grid # 168 (4.1) (2.9) 7-/7-of | /1332

8 Grid # 167  (3.7) (2.9) 7_A-o¢ | (350 A

19 Grid # 148 (3.7) (3.3) ? 900 | 137/ T\

10 (R) | Grid#149 (4.1) (3.3) 9170t | 1313 \

11 | Grid#150 (4.5) (3.3) 9fF-0¢ | (314 O\

12 Grid# 151  (4.9) (3.3) P10l | /35S X

13 (R) | Grid#132 (4.9) (3.7) D46 ol | [Fjo \

14 Grid#131  (4.5) (3.7) P19t | 1318 | \

15 Grid #130  (4.1) (3.7) 7.17-0¢ | 519 T

16 Grid#129 (3.7) (3.7) 9-19-0L | [Fz0 |

17 Grid# 53 (3.7) (4.1) R(9-pf | /5Z/ L

18 Grid# 54 (4.1) (4.1) 249-0f | /F22- /

19 Grid# 55 (4.5) (4.1) -1 | 1322 7

20 Grid# 56  (4.9) (4.1) P+49-0f | 1329 £ '

(Samples may be analyzed and stored, shipped for offsite evaluation or analyzed and disposed of._)
linquish Date Time \‘ Received in good condition by:

ZJ,, Z:Z_,@A—v& 7170 | L3%5 TS 8% —

2. Relinquished by: ?im\""“ Date Time ceived in good condition by:
~ oS 2 a\wle |G o Shoee.
3. Relinquished by: Date Time Received in good conc;tion by:
4. Relinquished by: Date Time Received in good condition by:

RM-72.doc




RM-78

FINAL STATUS SURVEY ASSESSMENT

Revision 2
Page 19 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 1 of 8

FINAL STATUS SURVEY: ___ 03 (', /

-
o

I\ N

-
N

N

l\ N

-
w

M'

DATA VERIFICATION

Data Acceptance

Review the Implementation Checklist (RM-77-1 )’ to verify that survey isolation
and control measures were executed prior to FSS and are being maintained. -

Review RM-77, Final Status Survey Implementation, to verify that methods,

- -techniques, and survey activities required for FSS have been applied in

accordance with the appropriate procedures.

Field QC Records:

Review all assessments, Condition. Reports and audits to ensure that
identified issues have been resolved.

Comments:

Verify scan instrumentation was in calibration and the QC source checks
were performed prior to and after surveys. '

Verify daily QC source checks for Canberra gamma spectroscopy detector
properly logged prior to soil sample analysis.

Review Verification:
Verify that the Data Quality Objectives are complete.

Verify that the survey design has been technically reviewed.

RM-78.doc



RM-78 » Revision 2
FINAL STATUS SURVEY ASSESSMENT | Page 20 of 26

. RM-78-3
DATA ASSESSMENT REPORT
Page 2 of 8

/ Verify that gamma speciroséopy results have received a technical review.

\/ Verify the Sample and Analysis Report (RM-59-1) is completed and reviewed.

Data Vériﬁcation Completed: . No

Comments

%/AO ZK&J 10—\3;(1(0

Assessor Date_

RM-78.doc



RM-78
FINAL STATUS SURVEY ASSESSMENT

2.0

2.1

22

23

~ Revision 2
Page 21 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 3 0of 8

- DATA VALIDATION

Documentation Review:

Perform documentation review for quality control purposes and validate the
data collected is complete and appropriate for use as defined by the survey

design. Documentation includes:

Field measurement records
Chain-of-custody

Quality Control (QC) measurement records
Current qualification of survey personnel
Corrective Action Reports

Data inputs (laboratory spectroscopy)
Sample preparation techniques

AR

Detection Limit Review:

.~ Scan MDCs are below established site DCGLs.

Forced-count values are assigned as necessary when activity is not
detected in a sample

~~_ Minimum Detectable Concentration (MDC) values of gamma_
spectroscopy are below established DCGLs. _

Quality Control (QC) Data Review:

.~ Quality Control (QC) data results have received requnred reviews and
are complete and consistent. o

. Results of judgmental samples have been reviewed and evaluated.

2 Review to ensure that the analytical results of judgmental samples do
not impact the evaluation for unrestricted release of the survey area.

RM-78.doc
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RM-78
FINAL STATUS SURVEY ASSESSMENT - - Page 22 of 26

RM-78-3 -
‘DATA ASSESSMENT REPORT
Page 4 of 8

2.4 Qualification of Data:

Statistical radionuclide-specific measurements for completeness. Evaluate
the survey for determination of data usability and confirm that suffi cnent
qualified data are present for the decision process.

Total number of statistical samples planned for the survey: _ /£~

a.
b. Total number of statistical samples determined as valid: 77
c. Calculate % Completeness:’ b );120 = /poi

.~ Qualified data are 2100% completeness and are sufficient to support
the Sign Test requirement for determination of unrestricted release.

Déta Validation Completed: Yes/ No

Comments:

/0 -/2-0b
Assessor Date

RM-78.doc




RM-78 Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 23 of 26
RM-78-3

- DATA ASSESSMENT REPORT
‘Page 5 of 8
3.0 DATA QUALITY ASSESSMENT
3.4  Review the DQOs and Survey Design:

S i\ N

Confirm that all inputs to the decision have been reviewed and are

- complete.

Verify that boundaries or constraints identified in the survey area
have not affected the quality of the data.

Review the State’ment of Hypothesis and confirm that it remains

relevant.

Confirm that Type | and Type lI error limits are consistent with DQOs.

Confirm that the survey design is consistent with DQOs and that the
appropriate number of data points were obtained.

3.2 Preliminary Review:

| . 3.241 Preliminary Evaluation:

/ Quality Assessment (QA) reports consistent with procedure RM-79,

L

RM-78.doc

Final Status Survey Quality Control.

Survey is of sufficient intensity to satisfy classification requirement.

Potential trends of radioactivity levels in the survey area do not
impact a decision for unrestricted release. .

Comments:




Revision 2

‘RM-78
FINAL STATUS SURVEY ASSESSMENT Page 24 of 26

RM-78-3 -
DATA ASSESSMENT REPORT
Page 6 of 8

3.2.2 Calculate Basic Statistical Quantities:

~a.  Number of qualified data points 920
b. Calculation of the Mean 0.0s3/ (500)
c. Calculation of the Median L. 09 (s00)

d. Calculation Standard Deviation 0.0/09 (éoé)

g[@ Attach graphic representation of the data if any radionUclide-speciﬁc ‘
-measurements exceed 50% of the DCGL.

«~_ Sample QA/QC measurements consistent with FSS data

3.3 Statistical Evaluation:

NOTE: If all measurement data are less than the DCGL,, statistical
testing in not required and the survey unit meets the regulatory

requirement for unrestricted release.

/ All survey measurements are below the DCGLw.'

3.3.1  Verify Assumptions of the Survey DeSign

/ Review the posting plot to verify that the data exhibits spétial
independence. Spatial trends must be investigated and resolved prior

to further assessment.

/ Review to verify dispersion symmetry. The appearance of skewed
data must be investigated for cause and documented prior to further

assessment.

RM-78.doc



RM-78 | - | " Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 25 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 7 of 8

/ Review the dataset standard deviation and range for data variance.
Questionable data must be investigated for cause and documented

prior to further assessment.

/ Verify that the data exhibits adequate power and confirm that the
sample size is sufficient to satisfy the DQOs.

3.4 Draw Conclusions from the Data:

3.4.1 Investigation Levels and Response Actions

v __ Determine if data resul have exceeded any %igoitlon level.

. Document findings. 7/, _.eqv

34.2 Evaluation for Unrestricted Release

Select applicable conclusion:

/__ Survey area acceptance criteria met and survey area satnst‘ ies the
requirements for unrestricted release: :

o/ All concentrations are less than the DCGL,, . The Null
Hypothesis is rejected.

Mé- The mean concentration of the survey area is below the
DCGL,, but individual measurements in the survey unit
exceed the DCGL,,. The Sign Test and EMC evaluation are
successful and the Null Hypothesis is rejected. -

RM-78.doc
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FINAL STATUS SURVEY ASSESSMENT o Page 26 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 8 of 8

Survey area acceptance criteria not met and survey area fails to
satisfy the requirements for unrestricted release:

The mean concentration in the survey area exceeds the
DCGL,. and the null hypothesis is confirmed.

4_/@_ The mean concentration of the survey area is below the DCGL,,
but individual measurements in the Unit exceed the DCGL,,..
The Sign Test and EMC evaluation are unsuccessful and the
null hypothesis is confirmed.

Data Quality Assessment Completed: "No

- Comments _\ﬁ@ﬁﬁfuw&%é/ e

| /%Zﬁ / %Qﬂp( so0-/3 ’O(ﬂ

Assessor Date
Reviews:

_%L L0 /6=0k6

Technical Zewew - Date
L0 E-0L

ES Supenntendent Date
W Zoy /6 ~/(-06

RP&ES Manager Date

RM-78.doc



RM-78-3, Attachment 1
Statistical Quantities

Release Record 03C,1
North West Protected Area

Sample Cs-137 Co-60 Weighted **Weighted Sum
Number (pCilgm) (pCilgm) Sum (SOR) <DCGLw? DCGL-W. Sum| Sign
1 0.0591 0.0023 0.0057 yes 0.9943 —
2 0.0912 0.0288 0.0166 yes 0.9834 - +1
3 0.0698 0.0118 0.0095 yes 0.9905 +1
4 0.0872 0.0012 0.0077 yes 0.9923 +1
5 0.0638 0.0073 0.0076 yes 0.9924 +1
6 0.2535 -0.0063 0.0193 yes 0.9807 +1
7 0.0529 0.0243 0.0120 yes 0.9880 +1
8 0.3983 0.0343 0.0441 - yes 0.9559 +1
9 0.1171 0.0110 0.0132 yes 0.9868 +1
10 0.2412 0.0077 0.0226 yes 0.9774 +1
11 0.0677 0.0010 0.0060 - yes 0.9940 +1
12 -0.0001 -0.0101 -0.0032 yes 0.9968 +1
13 0.0114 0.0117 0.0046 yes 0.9954 +1
14 0.0503 0.0210 0.0108 yes 0.9892 +1
15 0.0834 0.0175 0.0124 yes 0.9876 +1
16 0.1165 0.0552 0.0270 yes 0.9730 +1
~ 17 0.0651 -0.0035 0.0044 yes 0.9956 +1
18 0.0558 0.0250 0.0125 yes 0.9875 +1
19 0.0458 0.0254 0.0118 yes 0.9882 +1
20 0.1818 0.0046 0.0167 yes 0.9833 +1
Std. Dev 0.0955 0.0157 0.0100
Mean 0.1056 0.0135 0.0131
Median 0.0688 0.0114 0.0119
Number of Positive Differences (S+): n/a
Critical Value, k, Table 1.3 of Marssim: n/a
S+ >than k?: n/a
Survey Unit Pass or Fail: **Pass

*Note: Forced-Count values are used for samples with activity levels below the MDA.
**Note: If all measurement data are less than the DCGL ,,, then the Sign Test is not required.
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RM-79 _
FINAL STATUS SURVEY QUALITY CONTROL - Page 11 of 13

RM-79- 1
FSS QUALITY CONTROL EVALUATION RESULTS

FSS Package# 0 3C./ | QC Package # 03 Q: /
QC Measurement Type Acceptance Criteria Met*? | Reference
v~ _ 1. Replicate Scan No | Step 5.1.3.
2. Sample Recounts Step 5. _1.4.1
v a. In-house (Ze_@ / No
MA_ b Thidpaty ~ Yes/No
3. Split Samples

Step 5.1.4.2

./ c. In-house / No
' 4_{& d. Third party ' Yes / No

- *NOTE: If Acceptance Criteria is not met, completlon of Attachment RM-79-2"; FSS
Quality Control Investigation Results, is required. v

Cmmem\‘jm#@ # oL Gpfoe gl W#/o it 15 -

Reviews:

/é»/ S0/ 3 Ob

ﬁator ) Date
/ 20~/ 3—9%
Technical Review : Date

RM-79.doc



QA Verification

Split Sample Analysis

A : Table 1
Date: 8/25/2006 Acceptance Criteria
QA: 03C,1 North West Protected Area <4 N/A
4-7 0.5-2.0
Type: Split Sample 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In-House 51-200 0.8-1.25
>200 0.85-1.18
4 v
A B C D E F G
BRP . . Results in
Sample | Radionuclide | ReSUlt R:::Tts %BE'::or BRP. Acc;:ttiznce Ress‘::::s Split Results ‘con;';:i:;son Agreement
Below (pCilg) (Sigma) | Resolution | hie 1) [Below mpa|  (PCV9) FIA Compare
MDA G with D)
Co-60 < 0.0560 n/a n/a n/a < 0.0440 0.79 YES
Cs-137 0.0912 21.68 4.61 0.5-2.0 0.0696 0.76 YES
Resotution ¢= (A)(t;>100)J

< Indicates results less than the MDA.

*Note

Results fthat fail agreement must be investigated per RM-79.

Results are considered in agreement for MDA and near-MDA measurement comparisons




QA Verification

Sample Recount Analysis

" Table 1
Date: 8/25/2006 Acceptance Criteria
Resolution Ratio
QA: 03C,1 North West Protected Area <4 N/A
4-7 0.5-2.0
Type: Sample Recounts 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In- House 51-200 0.8-1.25
>200 0.85-1.18
4 v
A B C D E F G
BRP BRP BRP Acceptance Recount Comparison Results in
Sample Radionuclide Resuit Results % Error BRP. Ratio Recount Results Ratjo Agreement
Below (0Cilg) (Sigma) _ Resolution (Table 1) Result (oCilg) FiA Con.'npare
MDA . Below MDA G with D)
10 Co-60 < 0.0607 n/a n/a n/a < 0.0587 0.97 YES
10 Cs-137 0.2412 9.95 10.05 0.6-1.66 0.2059 0.85 YES
13 Co-60 < 0.0583 n/a n/a nia < 0.0568 0.97 YES
13 Cs-137 < 0.0480 n/a n/a n/a < 0.0496 1.03 YES
Resolution C= —(—;\—)_('3—7;60_)

< Indicates results less than the MDA.

*Note  Resulls are considered in agreement for MDA and near-MDA measurement comparisons

Results fthat fail agreement must be investigated per RM-79.

X



Tritium in Soil
_ Data Resuits
Final Status Survey 03C41

Sample Tritium in Soil
Number pCilg
2 - 0.025
10 : 0.015
13 0.011
Mean: 0.0170
Median: 0.0150

St. Dev: 0.0072

Note: The DCGL for Tritium is 327 pCi/g.
Sample results are less than 0.2% of the DCGL



Environmental, Inc.

e Midwest Laboratory
an Allegheny Technologies Co.

700 Landwehr Road * Northbrook, IL 60062-2310
ph. (847) 564-0700 - fax (847) 564-4517

Mr. David W. Parish LABORATORY REPORT NO. - 8022-100-239
Big Rock Point - ' DATE: ' 09-27-2006
10269 US-31 North SAMPLES RECEIVED: 09-22-2006

Charlevoix, Ml 49720 PURCHASE ORDER NO:

Below are the results of the analyses for tritium on three soil samples.

Excavated Soil Survey 03C,1

Sample Collection Lab Concentration MDA
Description Date Code (pCi/g of soil) (pCilg of soil)
H-3
2 03-19-06 BRSO-6484 0.025 + 0.008 - <0.013
10 : 09-19-06 BRSO-6485 0.015+0.007 <0.011
13 09-198-06 BRSO-6486 0.011 £ 0.005 <0.009 .

The error given is the probable counting error at 95 % confidence level. The less than, (<), value is based on 4.66
sngma counting error for background sample.

APPROVED BY ‘ —
| 7

Tony Coorlim,
Quality Assurance
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CONSUMERS ENERGY
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DOCKET NUMBERS 50-155 AND 72-043
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October 24, 2006
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Class 1 Final Status Survey
Release Record 05C,1

Central Protected Area

SURVEY PACKAGE CLOSURE
Final Status Survey Documentation is authorized for closure. All required reviews are

complete and the evaluation of data results have satisfied the criteria established for
unrestricted release.

Signed: @7/9 O/ﬂ@( | Date: _so-/b- 0@

(ESSG)

Signed: ___ //24»4/4 Date: [0 ~7/6~0 6

(EEfS"uperintendent)

Signed: /W Date: /O -/6-0€

(RP & ES Manager)




Survey Area Requirements

Final Status Survey, Release Record 05C11
Central Protected Area

Survey Description

Final Status Survey 05C;1 encompasses 1924 m? at or below the grade elevation present
during plant power operations in the central section of the Protected Area. No materials of plant
origin remain in the survey area.

History

During power operations the Protected Area supported the components and systems necessary
for electrical generation. The location of Survey Unit 05 is adjacent to the transport route used to
move spent resin and filter media for radiological survey and offsite removal. Structures and
enclosures formerly located in this area were once used for the storage of contaminated
materials. A detailed review of the history and radiological characterization of Survey Unit 5 is
provided in Appendix 2B and 2E of the LTP (License Termination Plan).

Current Radiological Status

Scoping measurements and supporting surveys performed in the Protected Area following
removal of subsurface components and demolition debris do not indicate the presence of
elevated levels of residual radioactivity in this survey area. Based on operational history and
former locations of radioactive systems and material transport pathways the radiological status
of this survey unit is Class 1.

Post-Construction Expectations

Final Status Survey 05C,1 will be performed in the following activity sequence:

1. Walkdown: Environmental Services Survey Group (ESSG) personnel will perform a
walkdown assessment to ensure survey area preparations are complete and confirm
that the following post-construction expectations have been satisfied as applicable:

« Groundwater and Surface water control is adequate
« All construction debris has been removed from the survey area
« The survey location status meets all applicable safety requirements

2. Survey Area Isolation and Control: Control measures will be established to ensure that
any potential ongoing decommissioning activities in adjacent locations do not impact the
current survey area status. Isolation and control measures include postings, barriers,
access points, and the evaluation of ongoing work activities in adjacent areas.

Survey Area Requirements
FSS 05C11
Page 1 of 2



3. Survey Design and Execution: Survey design and execution will follow the Data Quality
Objectives for 05C,1 in accordance with the survey requirements established in
procedures RM-76, Final Status Survey Design and RM-77, Final Status Survey
Implementation, and LTP, Chapter 5. Survey size will be based on the statistical
requirements of the Sign Test for Class 1 areas with soil samples collected in random
start, systematic data point locations. Surface scanning will be performed with 100%
survey area coverage. This survey will be conducted in accordance with approved BRP
procedures and follow the guidance of NUREG 1575.

4. Data Quality Assessment: Isolation and control of the survey area will be maintained
until the survey Data Quality Assessment demonstrates that the regulatory requnrements
for unrestricted site release have been satisfied.

Survey Area Requirements
FSS05Cy1
Page 2 of 2



DATA QUALITY OBJECTIVES

Flnal Status Survey, Release Record 05C41
Central Protected Area -

STATE THE PROBLEM

The Problem:
To demonstrate that the level of residual radioactivity in Class 1 Survey Unit 05 does not

exceed the release criteria of 25 mrem/year Total Effective Dose Equivalent (TEDE) as
specified in the License Termination Plan (LTP).

Stakeholders:
The primary stakeholders interested in the answer to this problem are Consumers

Energy Co., and the general public as represented by the Michigan Department of
Environmental Quality (MDEQ), and the US Nuclear Regulatory Commission (USNRC).

The Planning Team: '
The planning team consists of members of the BRP Environmental Services Survey

Group (ESSG). The primary decision maker will be the Final Status Survey Supervisor.
The Final Status Survey Supervisor will obtain input from the site Construction Group
and Scheduling Group for issues relating to schedule and costs.

Schedule:
Approximately five (5) working days are projected to implement the survey and to collect

and analyze field data.

Resources: '
The primary resources needed to determine the answer to the problem are two (2)

technicians to perform fieldwork, one (1) technician to prepare the samples and conduct
laboratory analyses, and two (2) survey team members to prepare and review the
design, generate maps, coordinate field activities and evaluate data.

IDENTIFY THE DECISION

Several decisions need to be defined to address the stated problem.

Principal Study Question (1): _
Does the mean concentration of residual radioactivity in the survey unit exceed the

release criteria stated above?

Decision (1):
Determine whether the mean concentration of residual radioactivity in the survey
exceeds the release criteria stated in the problem.

Actions (1):
Alternative actions include failure of the survey unit, remediation, or no action required.

Data Quality Objectives
FSS 05C,1
Page 10of 5



Principal Study Question (2):
Do any areas of elevated activity in the survey unit exceed the release criteria?

The Decision (2):
Determine if any areas of elevated activity in the survey unit exceed the release criteria.

Actions (2):
Alternative actions include confirmation and investigation, performing the elevated
measurement comparison (EMC), remediation, or no action required.

Principal Study Question (3):
Is the potential dose from residual radioactivity in the survey unit ALARA as stated?

The Decision (3):
Determine if the potential dose from residual radiocactivity in the survey unit is ALARA.
ALARA requirements for soil remediation are defined in Chapter 4 of the LTP.

Actions (3):
Alternative actions include remediation or no action required.

IDENTIFY INPUTS TO THE DECISION

Information Needed:
Characterization measurements are required to define the radionuclides present and

determine the extent and variability of residual radioactivity in the survey area for design
and implementation of the survey. Survey area classification, ALARA analysis, potential
radionuclides of interest, and site-specific DCGL values are also required inputs to the
decision process. The primary information required for evaluation is the analytical
resuits of survey measurements.

Source of the Information: ‘
The soil sample data to be used for survey development are the radionuclide-specific
measurements of representative soil samples collected for radiological characterization
and excavated soil surveys conducted to determine suitability for transport of excavated
soil to the SVA. The soil samples obtained were judgmentally selected as a result of
multiple surveys conducted during the excavation and transport process. The ALARA
analysis for potential soil remediation is provided in LTP, Section 4.4. Site-specific

"DCGL values and BRP radionuclides of interest are defined in LTP Chapter.5, Table 5-1
and Procedure RM-76, Final Status Survey Design.

The survey will be conducted in accordance with applicable regulatory guidance as
established in LTP Chapter 5 for Class 1 areas. Soil samples will be utilized for
radionuclide-specific measurements in this evaluation.

BOUNDARIES OF THE STUDY

Boundaries of the Survey:
The target populatlon for this survey is the total thickness of prepared sovl in the survey

area of 1924 m2.

Data Quality Objectives
FSS 05C11
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Temporal Boundaries:

Scanning and sampling in this survey unit will only be performed during daylight hours
under dry weather conditions. Surface soils must be free of significant snow cover and
standing water prior to surface scanning. Soils must be in a non-frozen state or
fragmented for collection to satisfy BRP procedural sampling requirements. The
anticipated start date for the survey is September 18, 2006.

Constraints:
Cold weather or rainy conditions may effect the operation of electronic equipment.
Adverse weather conditions that include accumulations of rain or snow may limit area

access and delay survey efforts.

DEVELOP A DECISION RULE

The following decision rules have been developed to define a logical process for
choosing among alternative actions for the principal study questions associated with this

- survey area.

Decision Rule (1):

If all reported concentrations for residual radioactivity are less than the site-specific
DCGL’s and the unity rule has been satisfied for each sample, then the survey unit
meets release criteria. No further action is required. .

Decision Rule (2):
If the mean value of activity in the survey unit is greater than the DCGL, then the survey

unit fails to meet the release criteria.! Remediate, resurvey, and evaluate the results
relative to the decision rule.

Decision Rule (3).
If the mean activity in the survey unit is less than the DCGL and any individual sample

measurement exceeds this value, conduct the Sign Test and the elevated measurement
comparison (EMC) per LTP, Chapter 5 and Procedure RM-76, Final Status Survey
Design. If the EMC and the Sign Test have been satisfied then the survey unit meets

- the release criteria and no further action is required. If the EMC or the Sign Test has not
been satisfied then remediate the area(s) of elevated activity, resurvey as appropriate,
and evaluate the results relative to the decision rule.

Decision Rule (4):
If the potential dose from residual radioactivity in the survey unit is ALARA, then no
further action is necessary. If the potential dose from residual radioactivity in the survey

unit is not ALARA, then remediate and resurvey.

SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

The Null Hypothesis:
It is assumed that residual radioactivity in the survey unit exceeds the release criterion.

' When multiple radionuclides are present the mean activity value is determined as the average of the
weighted sum. The DCGL of the weighted sum is 1.

Data Quality Objectives
FSS 05C;1
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Type | Error (a ):

The a error is the maximum probability of rejecting the null hypotheses when it is true.
Thea error is defined in the LTP at a value of 0.05 (5%) and cannot be changed to a
less restrictive value unless prior approval is granted by the USNRC. The a error value
of 0.05 will be used for survey planning and data assessment for this survey area. '

Type Il Error (B ): _
The S error is the probability of accepting the null hypothesis when it is false. A value
of 0.05 (5%) will be used for survey planning and data assessment for this survey area.

The Lower Bound of the Gray Region (LBGR):
The LBGR is initially set at one-half the DCGL,, for this survey unit. The LBGR may be
adjusted during survey design to achieve an optimum relative shift between 1.0 and 3.0.

Relative Shift (A/c): _
The relative shift will be maintained within the range of 1.0 and 3.0 by adjusting the
LBGR as appropriate.

OPTIMIZE DESIGN FOR OBTAINING DATA
Statistical Test

Sign Test:

Radionuclides of potential plant origin also present in soil as background activity
resulting from fallout constitute only a small fraction of the DCGL. Therefore, the Sign
Test will be used where applicable in the survey evaluation to determine if the survey
area meets the requirements for unrestricted release.

Number of Samples Determined:

The number of samples required for this survey will be determined based on the relative
shift as defined by the requirements of the Sign Test (LTP, Chapter 5.) and Procedure
RM-76, Final Status Survey Design. The LBGR is initially set at one-half the DCGL, and
may be adjusted as necessary for optimizing the survey design to achieve a relative shift
between 1.0 and 3.0. Sample point locations are to be determined using a random start,

systematic square grid spacing.

Judgmental Sampling: '
Co-60 is the most limiting radionuclide for identification by surface scanning; judgmental
surface and subsurface core samples will be collected in any location that exceeds the

scan investigation level.

Scan Coverage:
Scanning for this survey area will provide 100% coverage.

Number of Samples for Quality Control:
A minimum of 5% of the sample population will be collected for quality’ evaluation.
These samples may include sample splits, sample recounts, or third party sample

Data Quality Objectives
FSS 05C41
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analysis. Quality analyses will be conducted as defined in LTP, Chapter 5 and
Procedure RM-79, Final Status Survey Quality Control.

Additional Sample Analysis Requirements:

The area of soil excavation intersects the identified waterborne pathway for Tritium

migration and shall require Tritium in soil analyses for a minimum of 10% of the sample

- population. Soil samples will be collected in the same random locations as those
selected for QA/QC evaluation and sent to an independent laboratory for Tritium

analysis. Data results will be provided in the survey package.

Investigation Levels:
Investigation levels defined in LTP, Chapter 5 and BRP Procedure RM-76, Final Status
Survey Design, shall be conservatively established for this survey as shown below:

Investigation Levels for Survey 05C,1

" Classification Scan Measurement Soil Sample Analysis

Class 1 > DCGL > DCGL,,

The investigation levels for soil sample measurements are meant to include any
individual radionuclide result greater than the site-specific DCGL or where the combined
radionuclide values exceed the unity rule. Co-60 is the most limiting radionuclide for
identification by surface scanning; further investigation will be initiated at any location
that exceeds the Co-60 Scan pcg. of 1818 CPM above background as detailed in the
survey design.

Data Quality Objectives
FSS 05C,1
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FINAL STATUS SURVEY DESIGN

Release Record 05C41
Central Protected Area

Survey Unit Description

Survey 05C;1 encompasses an area of 1924 m? in the central section of the Protected Area. No
materials of plant origin exist in this survey unit. '

Soil Sample Design

Scoping Data

Scoping measurements and supporting surveys performed in the Protected Area following
removal of subsurface components and demolition debris do not indicate the presence of
elevated levels of residual radioactivity in this survey area. input data for survey design were
conservatively estimated based on supporting surveys of excavated soils resulting from
subsurface structure and component removal within the Protected Area.

Table 1
Input Data for Survey Design (pCi/g)
Radionuclides Cs-137 Co-60
' o* 0.524 0.255
.DCGL 11.93 3.21

*Survey data detailed in Attachment 1

Sample Requirements

The number of sample data points for this survey is based on the requirements of the Sign Test.
The Unity Rule is used for the presence of multiple radionuclides. The Standard Deviation of
the weighted sum is described by the following:

G: 0CS137 2 + GCOGO 2
DCGLoswr DCGLoow
2 2
oo |[05242 0.255)
11.93 3.21

O =0.091

Relative Shift

Relative Shift = PCGLW-LBGR
9
1-0818

Relative Shift =
0.091

Relative Shift=2.0

With o and B error levels set at 0.05 and the relative shift of 2.0, the Sign Test requires 15
sample data points (Table 5.5 NUREG 1575).

Survey Design

FSS 05Cq1
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Sample Locations

Sample locations are selected in a random start, systematic square grid pattern with the
southwest corner of the survey unit as origin (X=0, Y=0). Two numbers between 0 and 1 have
been randomly selected and then applied to the survey unit maximum X and Y dimensions to
determine the random start location as shown below:

Table 2
Random Numbers
Random #, X Axis Random #, Y Axis
0.091956 . 0.994458
Survey Unit Dimensions: X =30.3 meters
Y =70.0 meters
Random Start Location X =(0.091956)(30.3) = 2.8 meters
With SW Corner Origin: = (0.994458)(70.0) =69.6 meters

Sample Spacing

As a conservative measure sample spacing will be calculated based on 18 samples for this
survey. Samples are located in a systematic square grid pattern with sample spacing
determined by the following:

L= 2
n
Where: A= area of survey unit, and
n = number of samples.

=,/1—92ﬁ = 10.3 meters
18

With sample spacing established at 10.3 meters, 19 data points are available for this survey.
Data point locations are identified in Attachment 2.

QA/QC Sampling

A minimum of 5% of the sample population and 5% of the scan survey area are required to be
selected for QA/QC verification in accordance with BRP Procedure RM-79, Final Status Survey
Quality Control. As a conservative measure, three (3) soil samples and 10% of the scan survey
area will be selected for QA/QC evaluation. Data pomt locations for soil samples will be
determined by random number selection.

The QA/QC scan starting point and track direction are also determined by random number
selection. The first random data point selected will identify the scanning start point and the
second random data point will determine the direction in which the scan will track. QA/QC
location results are provided in Table 3 below:

Survey Design
FSS 05Cq1
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Table 3
Random Numbers Generated for QA/QC

Random Random

g:r/n C;)I%SSO” Sample  |Verification Scan Sample
Number Number
Split Sample: 3 Start Point: _ 12
Sample Recount: 5 Scan Toward: 3
Sample Recount: 11 Scan Area Requirement: 193 m? |.

Surface Scanning

The coverage requirement for surface scanning in this Class 1 area is 100%. The Scan ypc has
been established at fractional values of the DCGLy for typical background activity levels at Big
Rock Point.  Scan wmpc values for varying backgrounds are provided in Attachment 3. The
investigation level for identification of potential areas of elevated activity in this survey area will
be the Scan pceL as defined by the following:

Scan pee. = Detector Rating SPM. * Exposure Model UR/Dr » pCaL,
uR/hr pCi/g

Scan pcgL for Co-60 = 1818 CPM

Scan peg for Cs-137 = 3518 CPM

Where:'
Detector Rating = 1200CPM 140 ang 585CPMo 6o
uR/hr uR/hr
Exposure Model = 1:229UR/br o 15, ang SO29UR/Nr () o
: 5pCi/g 5 pCi/g

DCGL,, = 11.93 pCi/g Cs-137 and 3.21 pCi/g Co-60

- The DCGL,, for Co-60 is the most limiting value for scanning measurements performed to identify
areas of potentially elevated activity. Scanning conducted for this survey will assume all residual
radioactivity to originate from Co-60 and the instrument response at the Co-60 DCGL,, (1818 cpm)
will be used as the scanning investigation level for FSS 05C,1. _

! These values established in EA-BRP-SC-0201, Nal Scanning Sensitivity for Open Land Survey.

Survey Design
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~Attachment 1

Design Data - FSS 05C,1

Protected Area Supporting Surveys

Cs-137 Co-60

Survey No.| Sequence Activity Activity
No. (pCilg) (pCilg)

“HH060705 |~ 16538 |-~ 126~ |- . 066

"HH060705 | - T

"HHO060705 | .

TB062805.| .

. TB062805 | -

' TB062805.] -

* Measurement system MDA - Co-60 not identified in this sample

Survey Design
FSS 05C1
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Attachment 2

Soil Sample Locations - Survey 05C41
Central Protected Area

328

k] K50

I survey unitosC1_1 0 5 10 20 Meters
®  Sample Location

Sample spacing is 10.3 meters

Survey Design
FSS 05C41
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Attachment 3

Scan MDC In Varying Backgrounds

. . CPM MDER:uR/hr Scan:MbCpCilg
Background| d' ; s; MDCRgyvevor | Cs-137 Co-60 | Cs-137 | Co-60
2000 | 248 4 2864 | 607.47 0.51 108 | 206 | 1.07

1,007.38
1,052.17
1,095.14
-1,136.4
1,214.95
1,252.34
1,288.65
1,323.96
-.1;358.35:
1,391.90
1,424.65
1,456.67
1,488.00
1,548.76
1578.26
1,607.22
1,635.67
1:663:63:

Survey Design
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Attachment 4

Area Factors for Open Land Survey Evaluation

. Calculated Area Factors at Time of Peak Dose :
Contaminated |~ 52 T Fe-55 | Co-60 | Sr-00 | Cs-137 | Eu-152 | Eu-154 | Eu-155
Area (m°) :
8094 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - 1.00
4047 1.00 1.01 | 1.00 1.01 1.00 1.02 1.02 1.01 1.02
2024 - 1.00 1.03 1.00 1.03 1.00 1.03 1.03 -1.03 1.03
1012 135 1.04 | 1.00 | 1.04 | 1.00 1.04 105 | 1.04 1.04
506 291 | 1.09 | 198 | 1.08 | 1.98 1.13 1.07 1.07 1.06
253 6.05 1.14 | 3.95 1.13 3.94 1.20 1.11 1.11 1.09
126 12.4 1.20 7.93 1.20 7.87 1.29 1.17 116 | 1.14
63 24 .9 1.30 15.8 1.30 15.6 1.41 1.27 1.26 1.23
32 492 | 149 | 312 | 149 | 305 1.62 1.44 1.45 1.39
16 98.9 1.78 62.0 1.78 59.9 1.93 1.72 1.73 - 1.63
8 198 2.38 123 2.38 117 2.58 2.30 2.31 214
4 397 3.61 243 3.62 230 3.91 3.49 3.52 3.19
2 794 5.68 473 575 452 6.14 5.48 5.55 4.90
1 1590 | 9.57 905 9.73 887 10.3 9.24 9.39 7.88

Survey Design
FSS 05C41
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RM-76 ‘ Revision 1
FINAL STATUS SURVEY DESIGN - } Page 19 of 19

RM-76-5
FINAL STATUS SURVEY APPROVAL

AND AUTHORIZATION FOR IMPLEMENTATION

Survey Code __05C41_

Survey Area Description:
Final Status Survey 05C+1 encompasses 1924 m? at or below the grade elevation

- present during plant power operations in the central section of the Protected

Area. No materials of plant origin remain in the survey area.

The survey area is authorized for Final Status Survey Implementation.

@w////ﬂe/ 0 G-/ Z0o@

/ Designed by Date

OR-(5 0k
Date

. Technical Review by

RM-76.doc



Revision 2

RM-77 ,
FINAL STATUS SURVEY IMPLEMENTATION Page 8 of 12
RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 1 of 3
Step Initial  Date
(+) "
1.0 PREPARATION FOR SURVEY UJ/C{ /
Survey #

. 1.1 Survey Area Stétus:

/ a. Final Status Survey Design has been approved for
implementation (see RM-76-5, Final Status Survey
Approval and Authorization for Supplementation).

1. Survey area walkdown complete

2. Survey area determined ready for FSS

3 Decommissioning activities that may impact the
environmental status of the survey area have been

completed. :
4, Survey area environment is controlled by barrlers % 29 ll‘o’(o(a
ESSG

and postings or other approved method to restnct
access.

Survey area has been turned over to the Environmental
Services Survey Group (ESSG) in acceptable condition

for FSS. g_/g Sé 09180
v ESSG

N

1.2 Field Preparation:
_4 a. Survey unit boundaries delineated (Step 6.1.1)
v~ b. Statistical soil samples predetermined in the survey
design are located and marked within the survey unit.
(Step 6.1.2) '
v ¢ Soil sample locations verified (Step 6.1.2.c)
__; d Instruments and equipment have been collected and
calibrated for data measurement and collection
(Step 6.1.3) . é}ﬂ 17/
_\_{ e.  Field documentation is prepared (Step 6.1.4) ESSG ‘

RM‘-77.doc



Revision 2

RM-77 _
FINAL STATUS SURVEY IMPLEMENTATION _ Page 9 of 12

RM-77-1 .
SURVEY IMPLEMENTATION CHECKLIST
Page 2 of 3
' B Initial Date
20 DATA COLLECTION '
21 Soil Survey: |
Al soil samples collected and controlled (Step 6.2.1). 2l oaisl
: ~ ' ESSG
2.2  Surface Scan:
. Surface Scan complete. Action response requirements have
been conducted on any identified areas exceeding the
investigation level (Step 6.3). ;M 04 lgr{o o
' ' ESSG
23 Judgmental Soil Samples:
A 42{ | a. Judgmental soil samples have been collected and
controlled (Step 6.2.3). N
4[(& b. Deep core profiles performed in areas identified to _ ’
contain elevated residual activity (Step 6.2.3). 5142 m_l_[z‘[p b
' . ESSG
3.0 SAMPLE PREPARATION AND LABORATORY ANALYSIS
3.1 Sample Preparation (Step 6.4.1):
/ a. Soil samples are homogenous
/ b. Soil samples are visibly dry prior to packing
v C. Non-soil materials have been removed from sample
,Z - d. Soil samples have been transferred to one-liter
_ Marinelli containers and are labeled and sealed. % o9 190/044
> SSG

RM-77.doc



RM-77 Revision 2

FINAL STATUS SURVEY IMPLEMENTATION Page 10 of 12
RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 3 of 3
~ Initial Date

3.2 Laboratory Analysis:
v Isotopic analyses are complete. The spectroscopy report :
requires a signature of completion by the laboratory analyst <
and a signature of evaluation documenting that a second 09 }&0/0(0
level review has been performed (Step 6.4.2). ESSG

3.3 Sample Control and Documentation:

Chain of custody documentation exhibits control of soil )
samples (Step 6.4.3). Qﬁé{ o?/d/@

_ / ESSG

L o//(éayé /6-/3~0fp
Reviewed by Date

RM-77.doc



RM-59 , Revision 11
SAMPLING AND ANALYSIS OF OPEN LAND Page 7 of 13
AREAS FOR SITE CHARACTERIZATION SURVEYS

ATTACHMENT RM-59-1
SAMPLING AND ANALYSIS REPORT

Date: 09-18-2006 Time: 1600 Location: 05C41 Tech: TRS/WMH/JNS

SURVEY IDENTIFICATIOIN | DESCRIPTION

Survey 05C;1 encompasses 1924 m” at or below the grade elevation present during plant power operations

.| in the central section of the Protected Area. No materials of plant origin remain in this area.

SURVEY TYPE
Survey Type: Characterization X Scan (Motive)
Remediation
X Final Scan (Static)
Trenching and Digging (use RM-59-4)
SURVEY DESIGN -

Sample Collection: Judgmental __ Random _X _ Systematic ___ Large Container Assay
Scan Coverage: 100% :

‘ ANALYSIS _
Inst.SN/Cal Due _186201/09-30-2006 DAILY CHECK: X SAT UNSAT INIT: TRS
inst.SN/Cal Due _186194/02-08-2007 DAILY CHECK: X SAT UNSAT INIT: TRS
inst.SN/Cal Due _193709/02-21-2007 -~ DAILY CHECK: X SAT UNSAT INIT: IRS

| Inst.SN/Cal Due Det. #6 DAILY CHECK: X __ SAT UNSAT INIT: upP
1 Inst.SN/Cal Due DAILY CHECK: SAT UNSAT INIT:
Investigation of Unidentified Peaks: X___ SAT UNSAT INIT: JLR
Minimum Detectable Activity (Section 5.3.2) X __ SAT UNSAT INIT: JLR
COMMENTS

Survey 05C11 was performed in a random start, square grid, systematic sampling pattern with samples

collected at 20 data point locations. Laboratory analyses did not identify residual radioactivity above trace levels of

the DCGL value. Surface scanning identified no areas of elevated residual radioactivity. The results of the QA/QC

verification scan (10%) were consistent with the scan values identified in the survey.

il

U 7S / 7
Technician Signature: x &:(13/ m‘(gw &'fwxg/ i fate: 7-—/&%

Second Level Review Q [ ,
Signature: M WL Date:  /0//2/0 &

RM-59.doc




B survey Unit 05C1_1
® Sample Location

Soil Sample Activity Summary

Release Record 05C41
Central Protected Area
189 7190 | 19 192 193 |
T mamem . sy g I
208 212 213
227 231 23
246 250
265 269
303 307
315 319
327 328 328 330 331
- = b X =303 m)
339 340 341 342 343

Forced-count values

4.5




- Survey Unit 05C1_1
® Sample Location

Surface Scan Summary

Release Record 05C,1

Central Protected Area

390 ' 144 |0 45 g
1

i 341 }

RED Values are Average Mobile Scan General Area Activity (kcpm)
BLUE Values are Average Verification Scan General Area Activity (kcpm)
GREY Values are Average General Background Area Activity (kcpm)

Primary Scan : /20 Z:
Technician Signature: Date: 7~/&-.

Time: (o)

QC Verification Scan: _ /2 %

Technician Signature: %M Date: %
Time:




Revision 0
Page 40of 5

RM-72
SAMPLE CHAIN-OF-CUSTODY

05C11
RM-72-1
CHAIN OF-CUSTODY RECORD

Sample Number Sampling Location Date Time Final Disposition of Sample
1 Grid#329 (2.8) (7.2) 9.19-06 [[ 240 | pearmancet slerege
2 Grid #330 (3.1) (7.2) 9-15 001243 |’ ' 7 : i
3 Grid #318  (3.1) (7.6) 1-(%op[12Y L [

3 QA Split | Grid #318  (3.1) (7.6) -1 -6, (DY b X

4 Grid #317  (2.8) (7.6) 1-19-0¢ 124 ¢ \

5 (R) | Grid#304 (2.5) (8.0) 9-(¢-06|1XSO /

6 Grid#305 (2.8) (8.0) 1506{) 252 -/

7 Grid #306  (3.1) (8.0) 9-18-06 1255

8 Grid #268  (3.1) (8.4) 1906 12S& |

9 Grid #267 (2.8) (8.4) g~ §-06 || 300 \

10 Grid #266  (2.5) (8.4) - 9| 4-0¢ |1 3 03

11 (R) | Grid #247 (2.5) (8.8) q-{g-06]I 305

12 Grid #248  (2.8) (8.8) q-19-06]| 308

13 Grid #249  (3.1) (8.8) 9-(¢-06[|310

14 Grid#230  (3.1) (9.2) 9-1¢-06 [12(3

15 Grid #229 (2.8) (9.2) 9-1e o | 1318 \

16 Grid#228  (2.5) (9.2) g-1506 (1318 B

17 Grid #209  (2.5) (9.6) g-1¢-06|132 ) /

18 Grid#210 (2.8) (9.6) 9-1800|132Y4 [

19 Grid#211  (3.1) (9.6) ?v/g, 0613 2?

(Samples may be analyzed and stored, shipped for offsite evaluation or analyzed and disposed of.) -

WU%E C/Ao:’}!,/ Date é Time Rec‘e%eé%‘ é%ogr(c):%ﬂfféit'ion by:
Sorage 7-1£0 1338 Shgpdf
2. Relinquijshed Date Time Received in good condition by:
e\‘} U’Vé / 9-0/0 b | /L0 %ﬂb{duaa/ Loct ffbﬂge Selars
3. Relinquished%y: Date Time Received in good condition by:
4. Relinquished by: Date Time Received in good condition by:

RM-72.doc



RM-78 Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 19 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 1 of 8
FINAL STATUS SURVEY: 05C a
1.0 DATA VERIFICATION
1.1 Data Acceptance

.~ Review the Implementation Checklist (RM-77-1) to verify that survey isolation
and control measures were executed prior to FSS and are being maintained.

- -techniques, and survey activities required for FSS have been applied in
accordance with the appropriate procedures.

~__ Review RM-77, Final Status Survey Implementation, to verify that methods, .
Field QC Records:

Review all assessments, Condition Reports and audits to ensure that
identified issues have been resolved.

Comments:

Verify scan instrumentation was in calibration and the ‘QC_source checks
were performed prior to and after surveys.

Verify daily QC source checks for Canberra gamma spectroscopy detector
properly logged prior to soil sample analysis.

Review Verification:

Verify that the Data Quality Objectives are complete.

l\l\:’ K K

Verify that the survey design has been technically reviewed.

RM-78.doc



- RM-78 _ Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 20 of 26

RM-78-3 ,
DATA ASSESSMENT REPORT
Page 2 of 8

: / Verify that gamma spectroscopy results have received a technical review.

v Verify. the Sample and Analysis Report (RM-59-1) is completed and reviewed.

Data Verification Completed: No

‘Comments

I .
7/  Assessor Date

7

/
//
i/

RM-78.doc



RM-78 ' Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 21 0of 26

RM-78-3
‘DATA ASSESSMENT REPORT
Page 3 of 8

2.0 DATA VALIDATION

2.1 Docu mentation Review:

Perform documentation review for quality control purposes and validate the
data collected is complete and appropriate for use as defined by the survey

design. Documentation includes:

Field measurement records
Chain-of-custody

Quality Control (QC) measurement records
Current qualification of survey personnel
Corrective Action Reports

Data inputs (laboratory spectroscopy)
Sample preparation techniques

RN

22 Detection Limit Review:

/ Scan MDCs are below established site DCGLs.

. Forced-count values are assigned as necessary when acti\?ity is not
detected in a sample.

/ Minimum Detectable Concentration (MDC) values of gamma
spectroscopy are below established DCGLs.

23 Quality Control (QC) Data Review:

/ Quality Control (QC) data results have received requsred reviews and
are complete and consistent.

/ Results ofjudgmental samples have been reviewed and evaluated.

.~ Review to ensure that the analytical results of judgmental samples do
not impact the evaluation for unrestricted release of the survey area.

RM-78.doc



Revision 2

-RM-78 '
FINAL STATUS SURVEY ASSESSMENT . Page 22 of 26
RM-78-3
DATA ASSESSMENT REPORT
Page 4 of 8
24 Qualification of Data:

Statistical radionuclide-specific measurements for completeness. Evaluate
the survey for determination of data usability and confirm that suffi cient
qualified data are present for the decision process.

a. Total number of statistical samples planned forthe survey: /¥

b. Total number of statistical samples determined as valid: / 7

Calculate % Completeness: b );120 = /2674

C.

~_ Qualified data are 2100% completeness and are sufficient to support
the Sign Test requirement for determination of unrestricted release.

Data Validation Completed: @ No

Comments:

(Mfzb / /p{ | Lo 130

Assessor Date

RM-78.doc
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RM-78
FINAL STATUS SURVEY ASSESSMENT Page 23 of 26

RM-78-3
‘DATA ASSESSMENT REPORT
-Page 5 of 8
3.0 DATA QUALITY ASSESSMENT
3.1 Review the DQOs and Survey Design:

Confirm that all inputs to the decision have been reviewed and are
complete.

Verify that boundaries or constraints identified in the survey area
have not affected the quality of the data.

Review the Statement of Hypothesis and confirm that it remains
relevant. ‘ _

Confirm that Type | and Type |l error limits are consistent with DQOs.

Confirm that the survey design is consistent with DQOs and that the
appropriate number of data points were obtained.

NN

3.2 Preliminary Review:

3.2.1 Preliminary Evaluation:

Quality Assessment (QA) reports consistent with procedure RM-79,
Final Status Survey Quality Control. .

| e Survey is of sufficient intensity to satisfy classification requirement.

/ Potential trends of radioactivity levels in the survey area do not
impact a decision for unrestricted release.

Comments:

RM-78.doc



- RM-78 ' Revision 2

FINAL STATUS SURVEY ASSESSMENT Page 24 of 26
RM-78-3
DATA ASSESSMENT REPORT
Page 6 of 8

3.2.2 Calculate BaSic} Statistical Quantities:

a. -Number of qualified data points ‘ [ 7

b.  Calculation of the Mean 0-005lp (sor)
c. Calcuvlation of the Median 2054 (s08
d. Calculation Standard Deviation oy ot

Attach graphic representation of the data if any radionUclide-s_peciﬁc ,
‘measurements exceed 50% of the DCGL.

o Sample QA/QC measurements consistent with FSS data

33  Statistical Evaluation:

- NOTE: If all measurement data are less than the DCGL,, statistical
testing in not required and the survey unit meets the regulatory

requirement for unrestricted release.

./ All survey measurements are below the DCGL,,.

3.3.1 - Verify Assumptions of the Survey Design

~ Review the posting plot to verify that the data exhibits spatial
independence. Spatial trends must be investigated and resolved prior

to further assessment. -

/ Review to verify dispersion symmetry. The appearance of skewed
data must be investigated for cause and documented prior to further

assessment.

RM-78.doc



Revision 2

RM-78
FINAL STATUS SURVEY ASSESSMENT - Page 25 of 26
RM-78-3
DATA ASSESSMENT REPORT
Page 7 of 8
-~ Review ihe dateset standard deviation and range for data variance.
Questionable data must be investigated for cause and documented
prior to further assessment.
. Verify that the data exhibits adequate power and confirm that the
sample size is sufficient to satisfy the DQOs.
3.4 Draw Conclusions from the Data:
34.1 Investigation Levels and Response Actions

\/ Determine if data results have exceeded any investigation level. .
Document fi ndmgs [ _inve Mo

-3.4.2 ‘Evaluation for Unrestricted Release

Select applicable conclusion:

v Survey area acceptance criteria met and survey area satlsﬁes the
requirements for unrestricted release:

.~ All concentrations are less than the DCGL,,. The Null
Hypothesis is rejected.

MQA The mean concentration of the survey area is below the
DCGL,, but individual measurements in the survey unit
exceed the DCGL,. The Sign Test and EMC evaluation are

successful and the Null Hypothesis is rejected.

RM-78.doc



Revision 2 -

RM-78
FINAL STATUS SURVEY ASSESSMENT _ Page 26 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 8 of 8

Survey area acceptance criteria not met and survey area fails to
satisfy the requirements for unrestricted release:

4{& The mean concentration in the survey area exceeds the
DCGL.. and the null hypothesis is confirmed.

The mean concentration of the survey area is below the DCGL,,
but individual measurements in the Unit exceed the DCGL....
The Sign Test and EMC evaluation are unsuccessful and the

null hypothesis is confirmed.

Data Quality Assessment Completed: @ No

Comments

- _/ _,1740%‘/ - S0
' / Assessor Date

Reviews{%/% o |
7 /] .
i Z 16=/{-Dk

Techriical Review - Date
(/>/MM Z (D=1~ 0k

ES Superintendent Date -
s /0 (-0&

RP&ES Manager | Date

RM-78.doc



RM-78-3, Attachment 1
Statistical Quantities

Release Record 05C1
Central Protected Area

Sample Cs-137 Co-60 Weighted **Weighted Sum
Number (pCi/gm) (pCi/gm) | Sum (SOR) <DCGLw? DCGL-W. Sum|  Sign.
1 0.0218 0.0120 0.0056 yes 0.9944 +1
2 0.0279 0.0173 0.0077 yes 0.9923 - +1
3 0.0559 0.0106 0.0080 yes 0.9920 +1
4 0.0501 0.0002 0.0043 yes 0.9957 +1
5 0.0710 0.0404 0.0185 yes 0.9815 +1
6 0.0745 0.0144 0.0107 yes 0.9893 +1
7 0.1045 0.0059 0.0106 yes 0.9894 +1
8 0.1357 -0.0099 0.0083 yes 0.9917 -+1
9 0.0861 0.0101 0.0104 yes 0.9896 +1
10 0.0462 0.0048 0.0054 yes 0.9946 +1
11 0.0124 -0.0006 0.0009 yes 0.9991 +1
12 0.0018 0.0119 0.0039 yes 0.9961 +1
13 0.0386 0.0082 0.0058 yes 0.9942 +1
14 -0.0002 -0.0108 -0.0034 yes 0.9966 +1
15 0.0390 0.0047 0.0047 yes 0.9953 +1
16 0.0208 -0.0117 -0.0019 yes 0.9981 +1
17 0.0531 -0.0152 -0.0003 yes 0.9997 +1
18 0.0384 -0.0027 0.0024 yes 0.9976 +1
19 0.0110 0.0126 0.0048 yes 0.9952 +1
Std. Dev 0.0356 0.0129 0.0051
Mean 0.0468 0.0054 0.0056
Median 0.0390 0.0059 0.0054
Number of Positive Differences (S+): n/a
Critical Value, k, Table 1.3 of Marssim : n/a
S+ >than k?: n/a
Survey Unit Pass or Fail: **Pass

*Note: Forced-Count values are used for samples with activity levels below the MDA.
**Note: If all measurement data are less than the DCGL ,,, then the Sign Test is not required.



Revision 1

, 3. Split Samples
| ,»4 c.
4%: d. Third party

in-house

/ No |

Yes / No

RM-79
FINAL STATUS SURVEY QUALITY CONTROL Page 11 of 13
. RM-79-1
FSS QUALITY CONTROL EVALUATION RESULTS
FSS Package #___ 05~ C’, / QC Package # __25°C, !
QC Measurement Type Acceptance Criteria Met*? " Reference
/ 1. Replicate Scan / No Step 5.1.3 .
2. Sample Recounts Step 5.1.4.1
L a. In-house / No
|_AM*%  b. Third party Yes / No
Step 5.1.4.2

- *NOTE: If Acceptance Criteria is not met, completion of Attachment RM- 79-2, FSS
Quality Control Investigation Results, is required. _
Comments: - _
#= 3 @4/62C W M#J’QL//:
Lot onp b | — r
Reviews:

Technlcal Rewew

RM-79.doc

Jo77-0lp

Date

[0/6-04

Date




QA Verification
Split Sample Analysis

, _ : ; Table 1
Date: 9/20/2006 S ' Acceptance Criteria
S Resolution Ratio
QA: 05C;1 Central Protected Area <4 N/A
4-7 0.5-2.0
Type: Split Sample 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In-House - 51-200 0.8-1.25
>200 0.85-1.18
4 v
A B c D E F G
BRP BRP BRP A Split Comparison | Resultsin
Sample Radionuclide I;:T:J: Results % Error ResBoT:tion CC;::;HCG Res‘:xlts Spli(t (l;fs)ults R'::io Acg;::nen::t
| VDA (pCilg) (Sigma) (Table 1) |BelowmpA| P9 FIA p Wit‘; D)
3 Co-60 o< 0.0633 n/a n/a n/a < 0.0594 0.94 YES
3 Cs-137 0.0559 38.89 2.57 n/a 0.0414 0.74 YES

A
Resolution C= WE/‘IO—O)

< Indicates results less than the MDA.
*Note = Results are considered in agreement for MDA and near-MDA measurement comparisons
Results fthat fail agreement must be investigated per RM-79.



QA Verification

Sample Recount Analysis

Table 1
Date: 9/20/2006 | Acceptance Criteria
| Resolution|  Ratio
QA: 05C,1 Central Protected Area <4 N/A
) 4-7 0.5-2.0
Type: Sample Recounts 8-15 0.6-1.66
16-50 0.75-1.33
Lab: in- House 51-200 0.8-1.25
; >200 0.85-1.18
4 v
A B C D E F G
BRP . Results in
Sample Radionuclide Result RS::Tts %B::or BRP. ACCI:::;"CG Recount TR:::T:: CO":;?;SOH Agreement
Below (pCilg) (Sigma) | Resolution (Table 1) Result (pCilg) FIA Con.npare
MDA ' Below MDA G with D)
Co-60 < 0.0731 n/a n/a n/a < 0.0822 1.12 YES
Cs-137 0.0710 24.90 402 0.5-2.0 0.0426 0.60 YES
11 Co-60 < 0.0494 n/a n/a n/a < 0.0607 1.23 YES
11 Cs-137 < 0.0523 n/a n/a n/a 0.0564 1.08 YES
[Resolutlon c= m

< Indicates results less than the MDA.

*Note  Results are considered in agreement for MDA and near-MDA measurement comparisons

Results fthat fail agreement must be investigated per RM-79.
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Tritium in Soii
Data Results
Final Status Survey 05C41

Sample Tritium in Soil
Number pCilg
3 - 1.227
5 . 0.009
1 0.013
Mean: 0.4163
Median: 0.0130
St. Dev: 0.7021

Note: The DCGL for Tritium is 327 pCi/g.
Sample results are less than 0.4% of the DCGL

e/
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@39/23/2886 18:89 8475644517

Env:ronmental Inc.
Mldwest Laborato
/ an Aliegheny Technologiee Co. ry

700 Lanagwenr Road - Nonnbrook, IL 500642310 -
ph. (847) SEA-0700 - fax (847) 5644517

FALL Lysio

Mr. David W. Parish LABORATORY REPORT NOQ. 8022-100-234
Big Rock Point DATE: 09-22-2006
10269 US-31 North SAMPLES RECEIVED: 09-20-2006
Charlevoix, Ml 49720 PURCHASE ORDER NO:
Below are the results of the analyses for tritium on three soil samples.
Excavated Soil Survey 05C,1

Sample | Collection Lab Concentration MDA _
Description Date Code {(pCi/g of sail) - (pCilg of soil)

: H-3 ‘

3 09-18-06 BRSO-6400 1.227 £ 0.031 <0.018
3 09-18-06 BRSO-6401° 0.980 £ 0.028 <0.018
5 09-18-06 BRS0O-8402 0.009 £ 0.007 <0.013
11 09-18-06 BRS0O-6403 0.013 £ 0.007 <0.012

“Denotes a duplicate.

The error given is the probable counting error at 95 % confidence level. The less than, (<), value is based on 4.66

sigma counting error far background sample.

APPROVED BY

mw@%w zé.,,o

SEP 22 2886 18:51

Tony Coorhm
Quality Assurance

B47564451°7

PARGE. 18



ATTACHMENT 4

CONSUMERS ENERGY
BIG ROCKPOINT

DOCKET NUMBERS 50-155 AND 72-043

TRANSMITTAL OF SURVEY PACKAGES IN SUPPORT OF BIG ROCK POINT PHASED
LICENSE TERMINATION

CLASS 1 FINAL STATUS SURVEY RELEASE RECORD, 06C,1,
SOUTH CENTRAL PROTECTED AREA

October 24, 2006

37 Pages



Class 1 Final Status Survey
Release Record 06C41

South Central Protected Area

SURVEY PACKAGE CLOSURE

Final Status Survey Documentation is authorized for closure. All required reviews are
complete and the evaluation of data results have satisfied the criteria established for
unrestricted release.

Signed: ' . A Date: \olzx\ob
(ESSqG ) Vo
Signed: C Date: /0 -33-30.6
(ES Superlntendent)
Signed: %(‘ = 47 Date: /0-R23-06

(RP & ESﬁa/nager)




Survey Area Requirements

Final Status Stjrvey, Release Record 06C41
South Central Protected Area

Survey Description

Final Status Survey 06C,1 encompasses 1977 m? at or below the grade elevation present
during plant power operations in the south central section of the Protected Area. No materials
of plant origin remain in the survey area.

History

During power operations the Protected Area supported the components and systems necessary
for electrical generation. The location of Survey Unit 06 is-adjacent to the transport route used to
move spent resin and filter media for radiological survey and offsite removal. Structures and
enclosures formerly located in this area were once used for the storage of contaminated
materials. A detailed review of the history and radiological characterization of Survey Unit 06 is
provided in Appendix 2B and 2E of the LTP (License Termination Plan).

Current Radiological Status

Scoping measurements and supporting surveys performed in the Protected Area following
‘removal of subsurface components and demolition debris do not indicate the presence of
elevated levels of residual radioactivity in this survey area. Based on operational history and
former locations of radioactive systems and material transport pathways the radiological status
of this survey unit is Class 1.

Post-Construction Expectations
Final Status Survey 06C,1 will be performed in the following activity sequence:

1. Walkdown: Environmental Services Survey Group (ESSG) personnel will perform a
walkdown assessment to ensure survey area preparations are complete and confirm
that the following post-construction expectations have been satisfied as applicable:

« Groundwater and Surface water control is adequate
« All construction debris has been removed from the survey area
« The survey location status meets all applicable safety requirements

2. Survey Area Isolation and Control: Control measures will be established to ensure that
any potential ongoing decommissioning activities in adjacent locations do not impact the
current survey area status. Isolation and control measures include postings, barriers,
access points, and the evaluation of ongoing work activities in adjacent areas.

Survey Area Requirements
FSS 06C1 1
Page 1 of 2



3. Survey Design and Execution: Survey design and execution will follow the Data Quality -
Objectives for 06C,1 in accordance with the survey requirements established in
procedures RM-76, Final Status Survey Design and RM-77, Final Status Survey
Implementation, and LTP, Chapter 5. Survey size will be based on the statistical
requirements of the Sign Test for Class 1 areas with soil samples collected in random
start, systematic data point locations. Surface scanning will be performed with 100%
survey area coverage. This survey will be conducted in accordance with approved BRP
procedures and follow the guidance of NUREG 1575.

4. Data Quality Assessment: Isolation and control of the survey area will be maintained
until the survey Data Quality Assessment demonstrates that the regulatory requirements
for unrestricted site release have been satisfied.

Survey Area Requirements
FSS 06C: 1
Page 2 of 2



DATA QUALITY OBJECTIVES

Final Status Survey, Release Record 06C41
South Central Protected Area

STATE THE PROBLEM

The Problem:
To demonstrate that the level of residual radioactivity in Class 1 Survey Unit 06 does not

exceed the release criteria of 25 mrem/year Total Effective Dose Equivalent (TEDE) as
specified in the License Termination Plan (LTP).

Stakeholders: :
The primary stakeholders interested in the answer to this problem are Consumers

Energy Co., and the general public as represented by the Michigan Department of
Environmental Quality (MDEQ), and the US Nuclear Regulatory Commission (USNRC).

The Planning Team:
The planning team consists of members of the BRP Environmental Services Survey

Group (ESSG). The primary decision maker will be the Final Status Survey Supervisor.
The Final Status Survey Supervisor will obtain input from the site Construction Group
and Scheduling Group for issues relating to schedule and costs.

Schedule:
Approximately five (5) working days are prOJected to implement the survey and to collect

and analyze field data.

Resources:
The primary resources needed to determine the answer to the problem are two (2)

technicians to perform fieldwork, one (1) technician to prepare the samples and conduct
laboratory analyses, and two (2) survey team members to prepare and review the
~ design, generate maps, coordinate field activities and evaluate data.

IDENTIFY THE DECISION

Several decisions need to be defined to address the stated problem.

Principal Study Question (1):
Does the mean concentration of residual radioactivity in the survey unit exceed the

Trelease criteria stated above?

Decision (1):
Determine whether the mean concentration of residual radioactivity in the survey
exceeds the release criteria stated in the problem.

Actions (1):
Alternative actions include failure of the survey unit, remediation, or no action required.

Data Quality Objectives
FSS 06Ci1
Page 10of 5



Principal Study Question (2):
Do any areas of elevated activity in the survey unit exceed the release criteria?

The Decision (2):
Determine if any areas of eIevated activity in the survey unit exceed the release cnterla

Actions (2):
Alternative actions include confirmation and investigation, performing the elevated

measurement comparison (EMC), remediation, or no action required.

Principal Study Question (3):
Is the potential dose from residual radioactivity in the survey unit ALARA as stated?

The Decision (3):
Determine if the potential dose from residual radloactlwty in the survey unit is ALARA

ALARA requirements for soil remediation are defined in Chapter 4 of the LTP.

Actions (3):
Alternative actions include remediation or no action required.

IDENTIFY INPUTS TO THE DECISION

Information Needed:
Characterization measurements are required to define the radionuclides present and

determine the extent and variability of residual radioactivity in the survey area for design
and implementation of the survey. Survey area classification, ALARA analysis, potential
radionuclides of interest, and site-specific DCGL values are also required inputs to the
decision process. The primary information required for evaluation is the analytical
results of survey measurements.

Source of the Information:

The soil sample data to be used for survey development are the radionuclide-specific
measurements of representative soil samples collected for radiological characterization:
and excavated soil surveys conducted to determine suitability for transport of excavated
soil to the SVA. The soil samples obtained were judgmentally selected as a result of
multiple surveys conducted during the excavation and transport process. The ALARA
analysis for potential soil remediation is provided in LTP, Section 4.4. Site-specific
DCGL values and BRP radionuclides of interest are defined in LTP Chapter 5, Table 5-1
and Procedure RM-76, Final Status Survey Design.

The survey will be conducted in accordance with applicable regulatory guidance as
established in LTP Chapter 5 for Class 1 areas. Soil samples will be utilized for
radionuclide-specific measurements in this evaluation.

‘BOUNDARIES OF THE STUDY

Boundaries of the Survey:
The target populatlon for this survey is the total thickness of prepared soil in the survey

area of 1977 m?.

Data Quality Objectives
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Temporal Boundaries:

Scanning and sampling in this survey unit will only be performed during daylight hours
under dry weather conditions. Surface soils must be free of significant snow cover and
standing water prior to surface scanning. Soils must be in a non-frozen state or
fragmented for collection to satisfy BRP procedural sampling requirements. The
anticipated start date for the survey is September 14, 2006.

- Constraints: |
Cold weather or rainy conditions may effect the operation of electronic equipment.
Adverse weather conditions that include accumulations of rain or snow may limit area

access and delay survey efforts.

5. DEVELOP A DECISION RULE

The following decision rules have been developed to define a logical process for
choosing among alternative actions for the principal study questions associated with this

survey area.

Decision Rule (1): _
If all reported concentrations for residual radioactivity are less than the site-specific
DCGL’s and the unity rule has been satisfied for each sample, then the survey unit
meets release criteria. No further action is required. .

Decision Rule (2):
If the mean value of activity in the survey unit is greater than the DCGL, then the survey
unit fails to meet the release criteria." Remediate, resurvey, and evaluate the results

relative to the decision rule.

Decision Rule (3): _ A
If the mean activity in the survey unit is less than the DCGL and any individual sample
measurement exceeds this value, conduct the Sign Test and the elevated measurement
comparison (EMC) per LTP, Chapter 5 and Procedure RM-76, Final Status Survey
Design. If the EMC and the Sign Test have been satisfied then the survey unit meets

- the release criteria and no further action is required. If the EMC or the Sign Test has not
been satisfied then remediate the area(s) of elevated activity, resurvey as appropriate,
and evaluate the results relative to the decision ruie.

Decision Rule (4):
If the potential dose from residual radioactivity in the survey unit is ALARA, then no
further action is necessary. If the potential dose from residual radioactivity in the survey

unit is not ALARA, then remediate and resurvey.

6. SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

The Null Hypothesis:
It is assumed that residual radioactivity in the survey unit exceeds the release criterion.

! When multiple radionuclides are present the mean activity value is determined as the average of the
weighted sum. The DCGL of the weighted sum is 1. '

Data Quality Objectives
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Type | Error (a ):

The a error is the maximum probability of rejecting the null hypotheses when it is true.
Thea error is defined in the LTP at a value of 0.05 (5%) and cannot be changed to a
less restrictive value unless prior approval is granted by the USNRC. The a error value
of 0.05 will be used for survey planning and data assessment for this survey area.

Type Il Error (B ):
The g error is the probability of accepting the null hypothesis when it is false. A value
of 0.05 (5%) will be used for survey planning and data assessment for this survey area.

The Lower Bound of the Gray Region (LBGR): _ _
The LBGR is initially set at one-half the DCGL,, for this survey unit. The LBGR may be
adjusted during survey design to achieve an optimum relative shift between 1.0 and 3.0.

Relative Shift (A/c): .
The relative shift will be maintained within the range of 1.0 and 3.0 by adjustlng the
LBGR as appropriate. ,

OPTIMIZE DESIGN FOR OBTAINING DATA
Statistical Test

Sign Test:

Radionuclides of potential plant or|g|n also present in soil as background activity
resulting from fallout constitute only a small fraction of the DCGL. Therefore, the Sign
Test will be used where applicable in the survey evaluation to determine if the survey
area meets the requirements for unrestricted release.

Number of Samples Determined:

The number of samples required for this survey will be determined based on the relative
shift as defined by the requirements of the Sign Test (LTP, Chapter 5.) and Procedure
RM-76, Final Status Survey Design. The LBGR is initially set at one-half the DCGL,, and
may be adjusted as necessary for optimizing the survey design to achieve a relative shift
between 1.0 and 3.0. Sample point locations are to be determined using a random start,

systematic square grid spacing.

Judgmental Sampling:
Co-60 is the most limiting radionuclide for identification by surface scanning; judgmental
surface and subsurface core samples will be collected in any location that exceeds the

scan investigation level.

Scan Coverage:
Scanning for this survey area will provide 100% coverage.

Number of Samples for Quality Control:
A minimum of 5% of the sample population will be collected for quality evaluation.
These samples may include sample splits, sample recounts, or third party sample

Data Quality Objectives
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analysis. Quality analysés will be conducted as defined in LTP, Chapter 5 and
‘Procedure RM-79, Final Status Survey Quality Control.

Additional Sample Analysis Requirements:

The area of soil excavation intersects the identified waterborne pathway for Tritium
migration and shall require Tritium in soil analyses for a minimum of 10% of the sample
population. Soil samples will be collected in the same random locations as those

~ selected for QA/QC evaluation and sent to an independent laboratory for Tritium
analysis. Data results will be provided in the survey package.

| Investigation Levels:
Investigation levels defined in LTP, Chapter 5 and BRP Procedure RM-76, Final Status
Survey Design, shall be conservatively established for this survey as shown below:

Investigation Levels for Survey 06C,1

Classification Scan Measurement ' Soil Sample Analysis

Class 1 > DCGL > DCGL,

The investigation levels for soil sample measurements are meant to include any
individual radionuclide result greater than the site-specific DCGL or where the combined
radionuclide values exceed the unity rule. Co-60 is the most limiting radionuclide for
identification by surface scanning; further investigation will be initiated at any location
that exceeds the Co-60 Scan pcg. of 1818 CPM above background as detailed in the

survey design.

Data Quality Objectives
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FINAL STATUS SURVEY DESIGN

Release Record 06C1
South Central Protected Area

Survey Unit Description

Survey 06C;1 encompasses an area of 1977 m?in the south central section of the Protected -
Area. No materials of plant origin exist in this survey unit. ’

Soil Sample Design

Scoping Data

Scoping measurements and supporting surveys performed in the Protected Area following
removal of subsurface components and demolition debris do not indicate the presence of
elevated levels of residual radioactivity in this survey area. Input data for survey design were
conservatively estimated based on supporting surveys of excavated soils resulting from
subsurface structure and component removal within the Protected Area.

Table 1
Input Data for Survey Design (pCi/g)
Radionuclides Cs-137 __Co-60
' o* 0.524 0.255
DCGL 11.93 3.21

*Survey data detailed in Attachment 1
Sample Requirements
The number of sample data points for this survey is based on the requirements of the Sign Test.

The Unity Rule is used for the presence of multiple radionuclides. The Standard Deviation of
the weighted sum is described by the following:

G= Gcs1? 2 + G coso 2
DCGLes1r DCGLcoso
2 2
o= 0.524 + 0.255J
11.93 3.21

o =0.091

Relative Shift

Relative Shift = DCCLW-LBGR
(0]
1-0818

Relative Shift =
0.091

Relative Shift = 2.0

With o and B error levels set at 0.05 and the relative shift of 2.0, the Sign Test requires 15
sample data points (Table 5.5 NUREG 1575).

Survey Design
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Sample Locations _
Sample locations are selected in a random start, systematic square grid pattern with the
southwest corner of the survey unit as origin (X=0, Y=0). Two numbers between 0 and 1 have
been randomly selected and then applied to the survey unit maximum X and Y dimensions to
determine the random start location as shown below:

Tabie 2
Random Numbers
Random #, X Axis Random #, Y Axis
0.803882 ' . 0.025830
Survey Unit Dimensions: X =60.0 meters
Y =39.3 meters
Random Start Location X =(0.803882)(60.0) =48.2 meters
With SW Corner Origin: Y = (0.025830)(39.3) = 1.0 meters

Sample Spacing _
As a conservative measure sample spacing will be calculated based on 18 samples for this
survey. Samples are located in a systematic square grid pattern with sample spacing
determined by the following:

L=

L=,/l?—;z = 10.4 meters

With sample spacing established at 10.4 meters, 20 data points are available for this survey.
Data point locations are identified in Attachment 2.

A
n

Where: - A= area of survey unit, and
n = number of samples.

QA/QC Sampling

A minimum of 5% of the sample population and 5% of the scan survey area are required to be
selected for QA/QC verification in accordance with BRP Procedure RM-79, Final Status Survey
Quality Control. As a conservative measure, three (3) soil samples and 10% of the scan survey
area will be selected for QA/QC evaluation. Data point locations for soil samples will be
-determined by random number selection. :

The QA/QC scan starting point and track direction are also determined by random number
selection. The first random data point selected will identify the scanning start point and the
second random data point will determine the direction in which the scan will track. QA/QC
location results are provided in Table 3 below:

Survey Design
FSS 06Cy1
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Table 3
Random Numbers Generated for QA/QC

. Random Random
(S):r/n%%sso” Sample Verification Scan Sample
Number Number
Split Sample: 12 Start Point: _ 11
Sample Recount: 14 Scan Toward: 17
Sample Recount: 16 Minimum Scan Area Requirement: 198 m?

Surface Scanning

The coverage requirement for surface scanning in this Class 1 area is 100%. The Scan ypc has
been established at fractional values of the DCGLy for typical background activity levels at Big
Rock Point. Scan ypc values for varying backgrounds are provided in Attachment 3. The
investigation level for identification of potential areas of elevated activity in this survey area will
be the Scan pce. as defined by the following:

CPM  « Exposure Model YR/0r + pcaL,
uR/hr pCi/g

Scan peGL for Co-60 = 1818 CPM

Scan pegL = Detector Rating

Scan peg for Cs-137 = 3518 CPM

Where:'

Detector Rating = 1200CPM 3, ang 565 CPM

R/hr uR/hr

Co-60

Exposure Model = 1:229UR/hr oo ang 5.029 uR/hr

- Co-60
5pCi/g 5pCi/g o

DCGL,, = 11.93 pCi/g Cs-137 and 3.21 pCi/g Co-60

The DCGL,, for Co-60 is the most limiting value for scanning measurements performed to identify
areas of potentially elevated activity. Scanning conducted for this survey will assume all residual
radioactivity to originate from Co-60 and the instrument response at the Co-60 DCGL,, (1818 cpm)
will be used as the scanning investigation level for FSS 06C41.

" These values established in EA-BRP-SC-0201, Nal Scanning Sensitivity for Open Land Survey.

Survey Design
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Attachment 1

Design Data - FSS 06C1
Protected Area Supporting Surveys

Cs-137 Co-60
Survey No.| Sequence Activity Activity

No. (pCilg) (pCilg)

“HH060705 | -

Mean: 0.698 0.352
Std Dev: 0.524 0.255

* Measurement system MDA - Co-60 not identified in this sample

Survey Design
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Attachment 2

Soil Sample Locations - Survey 06C41
South central Protected Area

B survey Unit 06C1_1 B e
e  Sample Location

Sample spacing is 10.4 meters

Survey Design
FSS 06C,1
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Scan MDC In Varying Backgrounds

Attachm‘ent 3

CEM MDER:uR/hr, Scan:MDEpCilg |
Background|  d' ) s; MDCReunevor | Cs-137 Co-60 | Cs-137 | Co-60
2000 2.48 4 28.64 607.47 0.51 1.08 2.06 1.07

1 067 38

1,062.17

1,095.14

136. 48

1,214.95

1,252.34

1,288.65

2.33

1,323.96 . ]
11358 240 61 [2.39%
1,391.90 1.16 246 | 472 | 245
1,424.65 1.19 252 | 483 | 251
1,456.67 1.21 258 | 494 | 256

1 488_00W :

262 |

13000 . 4 . 1, 548 76 . . . 2. 73
13500 2.48 4 74.40 1,578.26 1.32 2.79 5.35 2.78
14000 2.48 4 75.77 1,607.22 1.34 2.84 5.45 2.83
14500 248" 4 77.11 1,635.67 1.36 2.89 5.5§ 2 88

Survey Design
FSS 06C11
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Attachment 4

Area Factors for Open' Land Survey Evaluation

Contaminated

Calculated Area Factors at Time of Peak Dose

Eu-154

Eu-155

2 H-3 | Mn-54 | Fe-565 | Co-60 | Sr-90 | Cs-137 | Eu-152
Area (m°)

8094 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00° 1.00
4047 1.00 | 1.01 1.00 1.01 1.00 1.02 1.02 1.01 1.02
2024 1.00 | 1.03 1.00 1.03 1.00 1.03 1.03 | 1.03 1.03
1012 1.35 | 1.04 1.00 1.04 1.00 1.04 .1.05 1.04 1.04
506 2.9 1.09 1.98 1.08 1.98 1.13 1.07 1.07 1.06
253 6.05 | 1.14 3.95 1.13 3.94 1.20 1.11 1.11 1.09
126 124 | 1.20 7.93 1.20 7.87 1.29 1.17 1.16 1.14
63 249 | 1.30 15.8 1.30 15.6 1.41 1.27 1.26 1.23

- 32 49.2 | 149 31.2 1.49 30.5 1.62 1.44 1.45 1.39
16 989 | 1.78 62.0 1.78 59.9 1.93 1.72 1.73 1.63
8 198 | 2.38 123 2.38 117 2.58 2.30 2.31 2.14
4 397 | 3.61 243 3.62 230 3.91 3.49 3.52 3.19
2 794 | 5.68 473 5.75 452 6.14 5.48 5.55 4.90

1 1500 | 9.57 905 9.73 887 10.3 9.24 9.39 7.88

Survey Design
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RM-76 | Revision 1
FINAL STATUS SURVEY DESIGN -~ Page 19 of 19

RM-76-5 ,
FINAL STATUS SURVEY APPROVAL

AND AUTHORIZATION FOR IMPLEMENTATION

Survey Code __ 06C41

Survey Area Description: ,
Final Status Survey 06C+11 encompasses 1977 m? at or below the grade elevation

" present during plant power operations in the south central section of the Protected

Area. No materials of plant origin remain in the survey area.

The survey area is authorized for Final Status Survey Implementation.

/Z/azlﬁ/ 7(?//( o /2~ Lol
- // Designed by Date

\mﬁ.&' O9- 1L 259

. Technical Review by Date

RM-76.doc



Revision 2

RM-77
FINAL STATUS SURVEY IMPLEMENTATION Page 8 of 12

RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 1 of 3
Step ' Initial , Date
(+)
1.0 . PREPARATION FOR SURVEY _ Ol [’ /
' Survey #

1.1 Survey Area Status:

v a. Final Status Survey Design has been approved for
implementation (see RM-76-5, Final Status Survey
Approval and Authorization for Supplementation).

1. .  Survey area walkdown complete

2. Survey area determined ready for FSS

3 Decommissioning activities that may impact the
environmental status of the survey area have been

completed. _ ' '
4. Survey area environment is controlled by barriers ézg//é oq[/io@
SG '

and postings or other approved method to restrlct
access. ,

b. Survey area has been turned over to the Environmental

Services Survey Group (ESSG) in acceptable condition
for FSS, %A Y/

L

1.2 Field Preparation:
/ a. Survey unit boundaries delineated (Step 6.1.1)
Z b. Statistical soil samples predetermined in the survey
B design are located and marked within the survey unit.
A (Step 6.1.2)
' __.é C. Soil sample locations verified (Step 6.1.2.c)
_/ d. Instruments and equipment have been collected and
calibrated for data measurement and collection
/ : (Step 6.1.3) o2 {//ﬂay
v e. Field documentation is prepared (Step 6.1.4) i ESSG

RM-77.doc
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RM-77
FINAL STATUS SURVEY IMPLEMENTATION ' Page 9 of 12

RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 2 of 3

Initial Date

2.0  DATA COLLECTION

24 Soil Survey: |
All soil samples collected and controlled (Step 6.2.1). | ]% alybo
| A ESSG

2.2  Surface Scan:

./ - Surface Scan complete. Action response reqUirements have
been conducted on any identified areas exceeding the '

investigation level (Step 6.3).

Q/’_‘*/"‘”
VSSG o

- 2.3 Judgmental Soil Samples:

' /\/ /A . a Judgmental soil samples have been collected and
controlled (Step 6.2.3).

MM b. Deep core profiles performed in areas identified to ,
é%SSG

contain elevated residual activity (Step 6.2.3).

3.0 SAMPLE PREPARATION AND LABORATORY ANALYSIS

3.1 Sample Preparation (Step 6.4.1):

Soil samples are homogenous
Soil samples are visibly dry prior to packing
Non-soil materials have been removed from sample

Soil samples have been transferred to one-liter '
Marinelli containers and are labeled and sealed. UM og/n%w
ESSG )

oo op

RM-77.doc



RM-59 _ Revision 11
SAMPLING AND ANALYSIS OF OPEN LAND Page 7 of 13
AREAS FOR SITE CHARACTERIZATION SURVEYS

ATTACHMENT RM-59-1
SAMPLING AND ANALYSIS REPORT

.Date: 09-14-2006 Time: 1600 Location: 06C41 Tech:
' SSO/JHW/LED/JNS

SURVEY IDENTIFICATION / DESCRIPTION

Survey 06C,1 encompasses 1977 m” at or below the grade elevation present during plant power operations
in the south central section of the Protected Area. No materials of plant origin remain_in this area.

| SURVEY TYPE
Survey Type: : Characterization X Scan (Motive)
L Remediation ' o
X Final Scan (Static)
Trenching and Digging (use RM-59-4)
_ SURVEY DESIGN
Sample Collection: ____ Judgmental __ Random X  Systematic ____ Large Container Assay
Scan Coverage:. 100% :
_ ANALYSIS
Inst.SN/Cal Due _201195/02-10-2007 DAILY CHECK: X__ SAT UNSAT INIT: sso
Inst.SN/Cal Due _186185/09-23-2006 DAILY CHECK: X__ SAT UNSAT INIT: LED
-Inst.SN/Cal Due _193709/02-21-2007 . DAILY CHECK: X __ SAT UNSAT INIT: TRS
Inst.SN/Cal Due _189086/01-26-2007 DAILY CHECK: ___ X _ SAT UNSAT INIT: JHwW
inst.SN/Cal Due Det. #6 DAILY CHECK: X__ SAT UNSAT INIT: upP
Investigation of Unidentified Peaks: X __ SAT CUNSAT INIT: JtR
Minimum Detectable Activity (Section 5.3.2) X SAT UNSAT INIT: JtR
COMMENTS

Survey 06C11 was performed in a random start, square grid, systematic sampling pattern with samples

collected at 20 data point locations. Laboratory analyses did not identify residual radioactivity above trace levels of

the DCGL value. Surface scanning identified no areas of elevated residual radioactivity. The results of the QA/QC

verification scan (10%) were consistent with the findings of the primary survey scan.

[l

o f
Technician Signat 4{8'@1@.

Second Level Review
' ' Signature:

RM-59.doc



RM-77 | | " Revision 2

FINAL STATUS SURVEY IMPLEMENTATION Page 10 of 12
RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 3 of 3
Initial Date

3.2 Laboratory Analysis:

,4 Isotopic analyses are complete. The spectroscopy report
requires a signature of completion by the laboratory analyst ‘
and a signature of evaluation documenting that a second % 99/ 9/0@
level review has been performed (Step 6.4.2). ESSG -

3.3 Sample Control and Documentation:
Chain of custody documentation exhibits control of soil

samples (Step 6.4.3). _ o 09 jsto0
. ESSG

/é ,A?;é Y%

Date

RM-77.doc



Soil Sample Activity Summary

Release Record 06C 41
South Central Protected Area

304 | 305

364 | 365

T

306 307 308 309 § 310 | 200

366 367 ! 368 ! 369 370 295

- Survey Unit 06C1_1
®  Sample Location

*Forced-count values




Surface Scan Summary

Release Record 06C1
South Central Pmmd Aroa

B survey Unit 06C1_1
@  Sample Location

RED Values are Average Mobile Scan General Area Activity (kcpm)
BLUE Values are Average Verification Scan General Area Activity (kcpm)
GREY Values are Average General Background Area Activity (kcpm)

% /s MV«J&W A

Primary Scan: :
Tochnle!ansmmm A,

QC Verification Scan: /0 %
Technician Signature: L}; len S A Da:o. 3-“4 0!2




RM-72

SAMPLE CHAIN-OF-CUSTODY

06C41
RM-72-1
CHAIN-OF-CUSTODY RECORD

Revision 0
Page 4of 5

Sample Number Sampling Location Date Time Final Disposition of Sample
1 Grid #353  (6.6) (1.0) G 140p [122Q | Pananend Laded cdrnige
2 Grid#354 (7.0) (1.0) T4 | 1240 ( v
3 Grid #355  (7.4) (1.0) Q143 (4 1243 \
4 Grid #356  (7.8) (1.0) q.14-06| 1229 N\
5 Grid #357 (8.2) (1.0) q.14.0| 172D L
6 Grid # 358 (8.6) (1.0) 9-14-00 #Zzgg 7
1 Grid #346  (8.6) (1.4) q.14.06 | 1258 /
8 Grid #345  (8.2) (1.4) G.H.0% | 125 r
9 Grid # 344 (7.8) (1.4) G 100 e G \
10 | Grid#343  (7.4) (1.4) T 19-0b| Bt | \
11 Grid#342  (7.0) (1.4) g 14- ol 4285, . Ji
12 Grid # 341 (6.6) (1.4) 9140k 1281 7
12 QASplit | Grid# 341 (6.6) (1.4) 9140, | V2 U J _
13 Grid # 331 (7.4) (1.8) 9-14 -oj\g 1300 \
14 (R) | Grid#332 (7.8) (1.8) 1914906 |1\ 205 \
15 Grid # 333 (8.2) (1.8) q. 14.06| \ 205 L
16 (R) | Grid#334 (8.6) (1.8) q9.-14.0(, | 1500
17 Grid # 322  (8.6) (2.2) - 1400 [\2\,
18 Grid #321  (8.2) (2.2) Y.06 ] V313
19 Grid#320 (7.8) (2.2) 4.1U.00 | 1309 7
20 Grid#319 (7.4) (2.2) g.14.0f, | 1307 \%
(Samples may be analyzed and stored, shipped for offsite eyaluation or analyzed and disposed of.)
1. Relinqu'sh d'Bycl:ec ed,, < {739 Date Time Received in good condition by:
Q\S@é@\,\j& j 9.14.08 | 1490s”
2. Relinquished by: Date Time Received in good condition by:
| ppuctea V1506 | /530 | frrmomentlypatenJaiiese
3. Relinquished by: Date Time Received in good condition by:
4. Relinquished by: Date Time Received in good condition by:

- RM-72.doc
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RM-78
FINAL STATUS SURVEY ASSESSMENT o ‘Page 19 of 26
RM-78-3
DATA ASSESSMENT REPORT
Page 1 of 8

FINAL STATUS SURVEY: ol C,/

10

1.1
L
1.2
v

NN

—
w .

R

DATA VERIFICATION

Data Acceptance

Review the Implementation Checklist (RM-77-1) to verify that survey isolation
and control measures were executed prior to FSS and are being maintained.

Review RM-77, Final Status Survey Implementation, to verify that methods,

- -techniques, and-survey activities required for FSS have been applied in

accordance with the appropriate procedures.

Fleld QC Records:

Review all assessments, Condition Reports and audits to ensure that
identified issues have been resolved.

Comments:

Verify scan instrumentation was in calibration and the QC source checks
were performed prior to and after surveys.

Verify daily QC source checks for Canberra gamma spectroscopy detector
properly logged prior to soil sample analysis.

Review Verification:
Verify that the Data Quality Objectives are complete.

Verify that the survey design has been technically reviewed.

RM-78.doc



RM-78 : Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 20 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 2 of 8

Verify that gamma spectroscopy results have received a techn_ical review.

v
/ Verify the Sample and Analysis Report (RM-59-1) is completed and reviewed.

Data Verification Completed: (;Yes> No

Comments

7 oo

Assessor Date

RM-78.doc



RM-78

FINAL STATUS SURVEY ASSESSMENT

Revision 2
Page 21 of 26

RM-78-3

DATA ASSESSMENT REPORT
_ Page 3 of 8
20  DATAVALIDATION
21 Do‘cumenta'tion’ Review:

Perform documentation review for quality control purposes and validate the
data collected is complete and appropriate for use as defined by the survey

design. Documentation includes:

MR

Field measurement records
Chain-of-custody

Quality Control (QC) measurement records
Current qualification of survey personnel
Corrective Action Reports

Data inputs (laboratory spectroscopy)
Sample preparation techniques

22 | Detection Limit Review:

NINS

Scan MDCs are below established site DCGLs.

Forced-count values are assigned as necessary when activity is not
detected in a sample.

Minimum Detectable Concentration (MDC) values of gamma
spectroscopy are below established DCGLs.

23 ~ Quality Control (QC) Data Review:
/ Quality Control (QC) data results have received required reviews and

i

b

RM-78.doc

are complete and consistent.

Results of judgmental samples have been reviewed and evaluated.

Review to ensure that the analytical results of judgmental samples do
not impact the evaluation for unrestricted release of the survey area.



‘Revision 2

RM-78 :
FINAL STATUS SURVEY ASSESSMENT Page 22 of 26
: RM-78-3
DATA ASSESSMENT REPORT
Page 4 of 8
2.4 Qualification of Data:

Statistical radionuclide-specific measurements for completeness. Evaluate |
the survey for determination of data usability and confirm that suﬁ" caent
qualified data are present for the decision process.

a. Total number of statistical samples planned for the survey: / d

b. Total number of statistical samples det_ermined asvalid: <0

c. Calculate % Completeness: b );120 =_JboF

./ Qualified data are 2100% completeness and are sufficient to support
the Sign Test requirement for determination of unrestricted release.

Data Validation Completed: ' No

Comments:

5 d3/6 b
Assessor - Date

RM-78.doc
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- RM-78 Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 23 of 26
RM-78-3
DATA ASSESSMENT REPORT
Page 5of 8
3.0  DATA QUALITY ASSESSMENT
3.1 _ Review the DQOs and Survey Design:

Confirm that all inputs to the decision have been reviewed and are

. complete.

Verify that boundaries or constraints identified in the survey area
have not affected the quality of the data.

Review the Statement of Hypothesis and confirm that it remains
relevant.

Confirm that Type | and Type lI error limits are consistent with DQOs.

Confirm that the survey desngn is consistent with DQOs and that the
appropriate number of data points were obtained.

3.2 Preliminary Review:

- 3.21 Preliminary Evaluation:

L
i

RM-78.doc

Quality Assessmeni (QA) reports consistent with procedure RM-79,
Final Status Survey Quality Control.

Survey is of sufficient intensity to satisfy classification requirement.

Potential trends of fédioactivity levels in the survey area do not
impact a decision for unrestricted release.

Comments:
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Page 6 of 8

3.2.2 Calculate Basic Statistical Quantities:

a.  Number of qualified data points L0

b. Calculation of the Mean 00097 (s ofL)

c. Calculation of the Median 20064 ($00) : |
d.  Calculation Standard Deviation 0. 0073 ((ou)

/\/Z’A Attach graphic representation of the data if any radiondclide-epeciﬁc )
measurements exceed 50% of the DCGL.

v Sample QA/QC measurements consistent with FSS data

33 Statistical Evaluation:

NOTE: Ifall measurément data are less than the DCGL,, statistical
testing in not required and the survey unit meets the regulatory

requirement for unrestricted release. -

/ All survey measurements are below the DCGL..

3.3.1 _ Verify Assumptions of the Survey Design

/ Review the posting plot to verify that the data exhibits spatlal
independence. Spatial trends must be investigated and resolved prior

to further assessment.

/ Review to verify dispersion symmetry. The appearance of skewed
data must be investigated for cause and documented prior to further

assessment.

RM-78.doc
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/ Review the dataset standard deviation and range for data variance.
Questionable data must be investigated for cause and documented
) prior to further assessment. ‘
e Verify that the data exhibits adequate power and confirm that the
sample size is sufficient to satisfy the DQOs.
'3.4 | Draw Conclusions from the Data:
3441 '_'Investigation Levels and Response Actions
- /. Determine if data results have exceeded any investigation level.
- Document findings. % /'/m/j,Q/’&?,aﬁ(/L elo 2x¥eeeslood
342  Evaluation for Unrestricted Release

Select applicable conclusion:

. Survey area acceptance criteria met and survey area satisfies the
requirements for unrestricted release:

/ All concentrations are less than the DCGL,,. The Null
Hypothesis is rejected.

‘djﬁ The mean concentration of the survey area is below the
DCGL,, but individual measurements in the survey unit
exceed the DCGL,,. The Sign Test and EMC evaluation are
successful and the Null Hypothesis is rejected.

RM-78.doc
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Survey area acceptance criteria not met and survey area fails to
satisfy the requirements for unrestricted release: :

% The mean concentration in the survey area exceeds the
DCGLy. and the null hypothesis is confirmed. :

_ The mean concentration of the survey area is below the DCGL,,
but individual measurements in the Unit exceed the DCGL,,..

The Sign Test and EMC evaluation are unsuccessful and the
null hypothesis is confirmed.

Data Quality Assessment Completed: @ No

Comments

QMQX/.@( /a/,,g;/;[p

Assessor Date

Reviews:
\_,._J,S:x_,,i TSDA——-\ )oir‘) \'oip
Technical Review Date
i
ES Superintendent Date
L ey, — [023-06
RP&ES Managef Date

RM-78.doc



RM-78-3, Attachment 1
Statistical Quantities

Release Record 06C;1
South Central Protected Area

Co-60

Sample Cs-137 Weighted **Weighted Sum
Number (pCilgm) {pCilgm) Sum (SOR) <DCGLw? DCGL-W. Sum Sign
1 0.0547 0.0319 0.0145 yes 0.9855 +1
2 0.0490 -0.0036 0.0030 yes 0.9970 +1
3 0.0472 -0.0083 0.0014 yes 0.9986 +1
4 0.0853 0.0471 0.0218 yes 0.9782 +1
5 0.0331 0.0291 0.0118 yes 0.9882 +1
6 0.0902 -0.0150 0.0029 yes 0.9971 +1
7 0.0581 0.0132 0.0090 yes 0.9910 +1
8 0.0044 0.0023 0.0011 yes 0.9989 +1
9 0.0667 0.0566 0.0232 yes 0.9768 +1
10 0.0918 0.0369 0.0192 yes 0.9808 +1
11 0.0468 0.0323 0.0140 yes 0.9860 +1
12 0.0324 -0.0009 0.0024 yes 0.9976 +1
13 0.0624 0.0013 0.0056 yes 0.9944 +1
14 0.0417 0.0030 0.0044 yes 0.9956 +1
15 0.0364 0.0474 0.0178 yes 0.9822 +1
16 0.0213 0.0110 0.0052 yes 0.9948 +1
17 0.0613 0.0049 0.0067 yes 0.9933 +1
18 . 0.0422 0.0084 0.0062 yes 0.9938 +1
19 0.0287 0.0119 0.0061 yes 0.9939 +1
- 20 0.0524 0.0422 0.0175 yes 0.9825 . +1
‘Std. Dev 0.0224 0.0210 0.0072
Mean 0.0503 0.0176 0.0097
Median 0.0481 0.0115 0.0064
Number of Positive Differences (S+): n/a
Critical Value, k, Table (.3 of Marssim: n/a
S+ > than k?: n/a
Survey Unit Pass or Fail: **Pass

*Note: Forced-Count values are used for samples with activity levels below the MDA.
**Note: If all measurement data are less than the DCGL ,,, then the Sign Test is not required.




RM-79 . _ Revision 1
FINAL STATUS SURVEY QUALITY CONTROL Page 11 0f 13

_ RM-79-1
FSS QUALITY CONTROL EVALUATION RESULTS

FSS Package #__ Ol | QC Package # __ 0o, |

QC Measurement Type Acceptance Criteria Met*? Reference

1. Replicate Scan Nov ' | Step 5.1.3

2. Sample Recounts Step 5.1.4.1 |
./ a. In-house @/ No |
//z/ﬁ' b. Third party - Yes/No
Step 5.1.4.2

_ 3. Split Samples
| VA c. In-house No
' A_/,Zd d. Third party Yes / No

- *NOTE: If Acceptance Criteria is not met, completion of Attachment RM-79-2, FSS
Quality Control Investigation Results, is required. -

Comments | '
\M# /2 = QA/CL W ' \A&Jym;a,ﬂa HFH/Yd H o —

Awumﬁ
Reviews: :
@740 p%&/ /O %?J’/’le
Evaluator Date
é émﬁiﬁ&ﬁ—r lolzs oy
Technical Review ' Ddte

RM-79.doc



QA Verification |
~ Split Samp|e Analysis

. . Table 1
Date: 9/14/2006 ) Acceptance Criteria
_ S Resolution | - Ratio
QA: 06C,1 South Central Protected Area . <4 N/A
4-7 0.5-2.0
Type: .  Split Sample 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In-House 51-200 0.8-1.25
>200 0.85-1.18
0 v
A B C D E F G
BRP . . Results in
Sample Radionuclide :2?:\: ReBsR:lFl’ts %Bl‘:":or ResBoTt::tion ACC:::;nce Resspt:::s Spli(t gi;as)ults CO';I;?:’;SON Ag;en?n:::t
DA (pCifg) (Sigma) (Table 1) |Below mpa|  P™YO FIA o witi D)
12 Co-60 < . 0.0624 n/a n/a n/a < . 0.0638 1 .02 : YES
12 Cs-137 < 0.0612 n/a n/a n/a < 0.0622 1.02 YES

A

Resolution C= mo—o)

< Indicates results less than the MDA.

*Note Results are considered in agreement for MDA and near-MDA measurement comparisons
Results fthat fail agreement must be investigated per RM-79.



QA Verification
Sample Recount Analysis

3]

Table 1
Date: 9/14/2006 Acceptance Criteria
- » Resolution Ratio
QA: 06C,1 Soufh Central Protected Area <4 N/A
4-7 0.5-2.0
Type: Sample Recounts 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In- House 51-200 0.8-1.25
' >200 0.85-1.18
4 v
A B C D E F G
BRP BRP BRP Acceptance Recount Comparison Results in
Sample Radionuclide Resuit Results % Error BRP. Ratio Recount Resuits Ratio Agreemeni_t
g Below (pGilg) (Sigma) Resolution (Table 1) Result (pCilg) FIA Compare
MDA : Below MDA G with D)
14 Co-60 < 0.0639 n/a n/a n/a < 0.0749 1.17 YES
14 Cs-137 0.0417 38.44 2.60 n/a 0.0671 1.61 YES
16 Co-60 < 0.0612 n/a n/a na < 0.0479 ) 0.78 YES
16 Cs-137 < 0.0598 n/a n/a n/a 0.0506 0.85 YES

A .
lResol_utlon C= m—l

< Indicates results less than the MDA.

*Note  Results are considered in agreement for MDA and near-MDA measurement comparisons
Results fthat faif agreement must be investigated per RM-79. ’
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Tritium in Soil
Data Results
Final Status Survey 06C41

Sample Tritium in Soil

Number pCilg

12 0.007

14 . 0.015

16 0.024
Mean: 0.0153
Median: 0.0150
-St. Dev: 0.0085

Note: The DCGL for Tritium is 327 pCi/g.
Sample results are less than 0.02% of the DCGL
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Environmental, Inc.

e " Midwest Laboratory
an Allegheny Technologies Co.

700 Landwehr Road » Northbrook, IL 60062-2310
ph. (847) 564-0700 - fax (847) 564-4517

Mr. David W. Parish LABORATORY REPORT NO. 8022-100-230
Big Rock Point ‘ ' DATE: _ 09-22-2006
10269 US-31 North SAMPLES RECEIVED: 09-19-2006
Charlevoix, Ml 49720 PURCHASE ORDERNO: :

Below are the results of the analyses for tritium on three soil samples.

Excavated Soil Survey 06C1

Sample Collection Lab Concentration MDA
Description Date Code (pCi/g of soil) (pCilg of soil)
H-3
12 09-14-06 BRS0-6372 0.007 + 0.006 . <0.011
14 ' 09-14-06 ' BRSO-6373 0.015+0.008 - <0.014
16 _ 09-14-06 ' BRS0O-6374 0.024 £ 0.007 <0.013-

The error given is the probable counting error at 95 % confidence level. The less than, (<), value is based on 4.66
sngma counting error for background sample.

APPROVED BY / ﬂ% W{//’h—*’

-~ Tony Coorlim,
Quality Assurance
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ATTACHMENT 5

CONSUMERS ENERGY
BIG ROCKPOINT

DOCKET NUMBERS 50-155 AND 72-043

TRANSMITTAL OF SURVEY PACKAGES IN SUPPORT OF BIG ROCK POINT PHASED
LICENSE TERMINATION

CLASS 1 RELOCATED SOIL RELEASE RECORD, TBCx;sl,
RELOCATED SOILS FROM TURBINE BUILDING/CONTAINMENT DEMOLITION

October 24, 2006

38 Pages



Supporting Survey, Relocated Soil
Release Record TBC, 51

-Relocated Soils From Turbine Building/Containment Demolition

SURVEY PACKAGE CLOSURE

Final Status Survey Documentation is authorized for closure. All required reviews are
complete and the evaluation of data results have satisfied the criteria established for
unrestricted release and onsite use for excavation backfill.

'

Signedh&sﬁ*’ﬁm ‘Date: 10(2'6\0(0
(ESSG Supervisor) VoA

7 ,
Signed: ///)LOW Z Date: s /o3 /0

(ES Superintendent)

Signed: %% Date: ‘/0 -2 3»06
(RP & ES Manager)




Survey Requirements

Release Record TBCy51
Relocated Soils From Turbine Building/Containment Demolition Area

Survey Description

Supporting survey TBC,q51 consists of soils excavated during Turbine/Containment demolition
and the removal of subsurface piping components. The excavated soil was transported to the soil
verification area (SVA) and graded to maximum depth of 1.0 meter. The physical size of the
survey area is 1800 square meters.

The evaluation of excavated soil will be performed in accordance with procedure RM-76, Final
Status Survey Design. Sample locations will be established by random start, systematic square
grid pattern over the graded area. Each soil sample will be a full core homogenized composite
that is representative of total soil thickness. Surface scanning will be conducted over 100% of the

survey area.

History

The soil for survey evaluation originated from a Class 1 area that was excavated to remove
concrete and piping components in the Turbine Building/Containment demolition area. Soil
remediation efforts were required for some areas associated with subsurface component removal.

Current Radiological Status

Based on post remediation analyses and supporting surveys the residual radioactivity in this
excavated soil is not expected to exceed DCGL concentration values. Survey documentation is
maintained in the 10 CFR 50.75(g) files. Input for this evaluation includes the following survey

data:

Turbine Building Demolition
Supporting Surveys for Soil Transport and Evaluation

TB051005 SB040405 SB042905 TB062805 HHO060705
TB052405 SB040605 SB050205 HHO050505 . TB060905
TB052505 SB040705 SB051705 HHO051705 TB080805
TB052605 SB041205 SB051805 HHO051905 TB080905
TB060105 SB041905 HHO042705 HHO041905

Survey Requirements

TBCust
Page 10of 2




Post-Construction Expectations
Survey TBC,151 will be performed.in the following activity sequence:

1.

Walkdown: Environmental Services Survey Group (ESSG) personnel will perform a
walkdown assessment to ensure survey area preparations are complete and confirm
that the following post-construction expectations have been satisfied as applicable:

« Groundwater and Surface water control is adequate
« Al construction debris has been removed from the survey area
« The survey iocation status meets all applicabie safety requirements

2. Survey Area Isolation and Control: Control measures will be established to ensure that

any potential ongoing decommissioning activities in adjacent locations do not impact the
current survey area status. Isolation and control measures include postings, barriers,
access points, and the evaluation of ongoing work activities in adjacent areas.

Survey Design and Execution: Survey design and execution will follow the Data Quality
Objectives for TBCxys1 in accordance with the survey requirements established in

~ procedures RM-76, Final Status Survey Design and RM-77, Final Status Survey

Implementation, and LTP, Chapter 5. Survey size will be based on the statistical
requirements of the Sign Test for Class 1 areas with soil samples collected in random
start, systematic data point locations. Surface scanning will be performed with 100%
survey area coverage. This survey will be conducted in accordance with approved BRP
procedures and follow the guidance of NUREG 1575.

Data Quality Assessment: Isolation and control of the survey area will be maintained
until the survey Data Quality Assessment demonstrates that the regulatory requnrements
for unrestricted site release have been satisfied. .

Survey Requirements
TBCust
Page 2 of 2



DATA QUALITY OBJECTIVES

Survey TBCx1s1
Relocated Soils From Turbine Building/Containment Demolition Area

STATE THE PROBLEM

The Problem:
To demonstrate that the level of residual radioactivity in soils excavated from the Turbine

Building/Containment demolition area does not exceed the release criteria of 25
mrem/year Total Effective Dose Equivalent (TEDE) as specified in the License
Termination Plan (LTP). This soil has been relocated to the soil verification area (SVA)
and is to be prepared for survey by grading out to a depth of one (1) meter or less. The
excavated soil for evaluation is to be designated as a Class 1 survey area. It must be
demonstrated that soils in this survey area satisfy the criteria established for unrestricted
release prior to disposition as fill material for onsite usage.

Stakeholders:
The primary stakeholders mterested in the answer to this problem are Consumers '

Energy Co., and the general public as represented by the Michigan Department of
Environmental Quality (MDEQ), and the US Nuclear Regulatory Commission (USNRC).

The Planning Team:
The planning team consists of members of the BRP Environmental Serwces Survey

Group (ESSG). The primary decision maker will be the Final Status Survey Supervisor.
The Final Status Survey Supervisor will obtain input from the site Construction Group
and Scheduling Group for issues relating to schedule and costs.

Schedule:
Approximately five (5) working days are projected to implement the survey and to collect

and analyze field data.

Resources: :
The primary resources needed to determine the answer to the problem are two (2)

technicians to perform fieldwork, one (1) technician to prepare the samples and conduct
laboratory analyses, and two (2) survey team members to prepare. and review the
design, generate maps, coordinate field activities and evaluate data.

IDENTIFY THE DECISION

Several decisions need to be defined to address the stated problem.

Principal Study Question (1):
Does the mean concentration of residual radioactivity in the survey unit exceed the
release criteria stated above? '

Data Quality Objectives
TBCuis1
Page 10of 5



Decision (1):
Determine whether the mean concentration of resndual radioactivity in the survey
exceeds the release criteria stated in the problem.

Actions (1):
Alternative actions include failure of the survey unit, remediation, or no action required.

Principal Study Question (2):
Do any areas of elevated activity in the survey unit exceed the release criteria?

The Decision (2):
Determine if any areas of elevated activity in the survey unit exceed the release criteria.

Actions (2):
Alternative actions include confirmation and investigation, performing the elevated
measurement comparison (EMC), remediation, or no action required.

Principal Study Question (3):
- |s the potential dose from residual radioactivity in the survey unit ALARA as stated?

The Decision (3):
Determine if the potential dose from residual radloactlwty in the survey unit is ALARA.
ALARA requirements for soil remediation are defined in Chapter 4 of the LTP.

Actions (3):
Alternative actions include remediation or no action required.

IDENTIFY INPUTS TO THE DECISION

Information Needed:

Characterization measurements are required to define the radionuclides present and
determine the extent and variability of residual radioactivity in the survey area for design
and implementation of the survey. Survey area classification, ALARA analysis, potential
- radionuclides of interest, and site-specific DCGL values are also required inputs to the
decision process. The primary information required for evaluation is the analytical
results of survey measurements.

Source of the Information:

The soil sample data to be used for survey development are the radionuclide-specific
measurements of representative soil samples collected for characterization to determine
suitability for transport to the SVA. The soil samples obtained were judgmentally
selected as a result of multiple surveys conducted during the excavation and transport
process. The ALARA analysis for potential soil remediation is provided in LTP, Section
4.4. Site-specific DCGL values and BRP radionuclides of interest are defined in LTP
Chapter 5, Table 5-1 and Procedure RM-76, Final Status Survey Design.

The survey will be conducted in accordance with applicable regulatory guidance as
established in LTP Chapter 5 for Class 1 areas. Soil samples will be utilized for
radionuclide-specific measurements in this evaluation.

Data Quality Objectives
TBCxis1
Page 2 of 5



4. BOUNDARIES OF THE STUDY

Boundaries of the Survey: N
~ The target population for this survey is the total thickness of prepared soil in the survey

area of 1800 m?.

Temporal Boundaries:

Scanning and sampling in this survey unit will only be performed during daylight hours
under dry weather conditions. Surface soils must be free of significant snow cover and
standing water prior to surface scanning. Soils must be in a non-frozen state or
fragmented for collection to satisfy BRP procedural sampling requirements. The
anticipated start date for the survey is September 22, 2006.

Constraints:
Cold weather or rainy conditions may effect the operation of electronic equipment.
Adverse weather conditions that include accumulations of rain or snow may limit area

access and delay survey efforts.

5. DEVELOP A DECISION RULE

The following decision rules have been developed to define a logical process for
choosing among alternative actions for the principal study questions associated with this -

survey area.

Decision Rule (1):

If all reported concentrations for residual radioactivity are less than the site-specific
DCGL'’s and the unity rule has been satisfied for each sample, then the survey unit
meets release criteria. No further action is required.

Decision Rule (2): : o
If the mean value of activity in the survey unit is greater than the DCGL, then the survey
unit fails to meet the release criteria.! Remediate, resurvey, and evaluate the results

relative to the decision rule.

Decision Rule (3):
If the mean activity in the survey unit is less than the DCGL and any individual sample
measurement exceeds this value, conduct the Sign Test and the elevated measurement
- comparison (EMC) per LTP, Chapter 5 and Procedure RM-76, Final Status Survey
Design. If the EMC and the Sign Test have been satisfied then the survey unit meets
the release criteria and no further action is required. If the EMC or the Sign Test has not
been satisfied then remediate the area(s) of elevated activity, resurvey as appropriate,
and evaluate the results relative to the decision rule.

! When multiple radionuclides are present the mean activity value is determined as the average of the
weighted sum. The DCGL of the weighted sum is 1.

Data Quality Objectives
TBC1s1
Page 30of 5



Decision Rule (4):

if the potential dose from resudual radioactivity in the survey unit is ALARA then no
further action is necessary. If the potential dose from residual radioactivity in the survey
unit is not ALARA, then remediate and resurvey.

SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

The Null Hypothesis:
It is assumed that residual radioactivity in the survey unit exceeds the release criterion.

Type | Error (a ):

The a error is the maximum probability of rejecting the null hypotheses when it is true.
Thea error is defined in the LTP at a value of 0.05 (5%) and cannot be changed to a
less restrictive value unless prior approval is granted by the USNRC. The a error value
of 0.05 will be used for survey planning and data assessment for this survey area.

- Type ll Error (B ):
The B error is the probability of accepting the null hypothesis when it is false. A value
of 0.05 (5%) will be used for survey planning and data assessment for this survey area.

The Lower Bound of the Gray Region (LBGR):
The LBGR is initially set at one-half the DCGL,, for this survey unit. The LBGR may be

adjusted during survey design to achieve an optimum relative shift between 1.0 and 3.0.

Relative Shift (A/c):
The relative shift will be maintained within the range of 1.0 and 3.0 by adjusting the
LBGR as appropriate.

OPTIMIZE DESIGN FOR OBTAINING DATA
Statistical Test

Sign Test: ‘

Radionuclides of potential plant origin also present in soil as background activity
resulting from fallout constitute only a small fraction of the DCGL. Therefore, the Sign
Test will be used where applicable in the survey evaluation to determine if the survey
area meets the requirements for unrestricted release.

Number of Samples Determined:

The number of samples required for this survey will be determined based on the relative
shift as defined by the requirements of the Sign Test (LTP, Chapter 5.) and Procedure
RM-76, Final Status Survey Design. The LBGR is initially set at one-half the DCGL,, and
may be adjusted as necessary for optimizing the survey design to achieve a relative shift
between 1.0 and 3.0. Sample point locations are to be determined using a random start,

systematic square grid spacing.

Data Quality Objectives
TBCuis1
Page 4 of 5



Judgmental Sampling:

Co-60 is the most limiting radionuclide for identification by surface scanning; judgmental
surface and subsurface core samples will be collected in any location that exceeds the
scan investigation level.

Scan Coverage:
Scanning for this survey area will provide 100% coverage.

Number of Samples for Quality Control:

A minimum of 5% of the sample population will be collected for quality evaluation.
These samples may include sample splits, sample recounts, or third party sample
analysis. Quality analyses will be conducted as defined in LTP, Chapter 5 and
Procedure RM-79, Final Status Survey Quality Control.

Additional Sample Analysis Requirements:

The area of soil excavation intersects the identified waterborne pathway for Tritium
migration and shall require Tritium in soil analyses for a minimum of 10% of the sample
population. Soil samples will be collected in the same random locations as those
selected for QA/QC evaluation and sent to an independent laboratory for Tritium
analysis. Data results will be provided in the survey package.

Investigation Levels:
investigation levels defined in LTP, Chapter 5 and BRP Procedure RM-76, Final Status
Survey Design, shall be conservatively established for this survey as shown below:

Investigation Levels for Survey TBCx,51

Classification Scan Measurement Soil Sample Analysis‘

Class 1 >DCGL > DCGLy

The investigation levels for soil sample measurements are meant to include any
individual radionuclide result greater than the site-specific DCGL or where the combined
radionuclide values exceed the unity rule. Co-60 is the most limiting radionuclide for
identification by surface scanning; further investigation will be initiated at any location
that exceeds the Co-60 Scan pcg. of 1818 CPM above background as detailed in the

~ survey design.

Data Quality Objectives
TBCyis1
Page 5of 5



SURVEY DESIGN

Survey TBCys1
Survey Design '
Relocated Soils from Turbine Building/Containment Demolition Area

Survey Unit Description

Survey TBC,s1 consists of excavated soils that have been removed from the Turbine
Building/Containment demolition area for subsurface structure and component removal. Areas
of excavation include the Containment foundation and the following subsurface piping and
components:

Underground diesel storage tank (heating boiler),
Condenser cooling water piping,

Service water and firewater piping

East side storm drain, and

Radwaste effluent piping in Survey Units 8, 9, and 10.

The soil has been graded out to a maximum thickness of one (1) meter over a total area of
1800 m®. Soil sample locations for this survey will be determined using a random start,
systematic, square-grid pattern over the graded area. Each soil sample will be a homogenized
composite representative of the total thickness of soil. Surface scanning will be conducted over
100% of the graded area.

Sbil Sample Design

Scoping Data

Sample measurements obtained to determine suitability for soil transport to the designated
survey area have not identified residual radioactivity above fractional concentrations of the
DCGL value. Input data for survey design were conservatively estimated based on supporting
surveys for transport suitability obtained in the Turbine Building demolition area.

Table 1
_ Input Data for Survey Design (pCi/g)
Radionuclides Cs-137 Co-60
o ' - 0.524 0.255
DCGL 11.93 3.21

*Survey data detailed in Attachment 1

Sample Requirements

The number of sample data points for this survey is based on the requirements of the Sign Test.
The Unity Rule is used for the presence of multiple radionuclides. The Standard Deviation of

. the weighted sum is described by the following:

G= Ocstar 2 + O coso 2
Y\ DCGLesr DCGLooso

Survey Design
TBCxis1
Page 1 of 8
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2 2
G- [0.524 + 0.255
11.93 3.21

C =0.091

Relative Shift

Relative Shift = PCGLw-LBGR
o
1-0818

Relative Shift =
0.091

Relative Shift = 2.0

With « and B error levels set at 0.05 and the relative shift of 2.0, the Sign Test requires 15
sample data points (Table 5.5 NUREG 1575).

Sample Locations

Sample locations are selected in a random start, systematic square grid pattern with the
southwest corner of the survey unit as origin (X=0, Y=0). Two numbers between 0 and 1 have
been randomly selected and then applied to the survey unit maximum X andY dlmenSIons to
determine the random start location as shown below:

Table 2
Random Numbers
Randdm #, X Axis Random #, Y Axis
0.341663 0.184214

Survey Unit Dimensions: X = 150 meters

Y = 12 meters
Random Start Location X
With SW Corner Origin: Y

I u

(0.341663)(150) = 51.2 meters
(0.184214)(12) = 2.2 meters

Sample Spacing

As a conservative measure sample spacing will be calculated based on 18 samples for this
survey. Samples are located in a systematic square grid pattern with sample spacing
determined by the following:

L=
n

where A= area of survey unit, and
n = number of samples.

= 1’-1—8—09 = 10 meters
18

Survey Design
TBCyis1
Page 2 of 8



With sample spacing established at 10 meters, 15 data points are available for this survey.
~ Data point locations are identified in Attachment 2.

QA/QC Sampling

A minimum of 5% of the sample population and 5% of the scan survey area are required to be
selected for QA/QC verification in accordance with BRP Procedure RM-79, Final Status Survey
Quality Control. As a conservative measure, three (3) soil samples and 10% of the scan survey
area will be selected for QA/QC evaluation. Data point locations for soil samples will be
determined by random number selection.

The QA/QC scan starting point and track direction are also determined by random number
selection. The first random data point selected will identify the scanning start point and the
second random data point will determine the direction in which the scan will track. QA/QC
location results are provided in Table 3 below:

Table 3 _
Random Numbers Generated for QA/QC
. Random Random

gg/an;sSOll Sample [Verification Scan Sample

P Number Number
Split Sample: 2 Start Point: ' 8
Sample Recount: 4 Scan Toward: 2
Sample Recount: 7 IMinimum Scan Area Requirement: 180 m?

Surface Scanning

The coverage requirement for surface scanning in this Class 1 area is 100%. The Scan wpc has
been established at fractional values of the DCGLy for typical background activity levels at Big
Rock Point. Scan wpc values for varying backgrounds are provided in Attachment 3. The
investigation level for identification of potential areas of elevated activity in this survey area will
be the Scan pcg. as defined by the following:

CPM  + Exposure Model YR/Nr * pcalL,
uR/hr pCi/g

Scan pcg for Co-60 = 1818 CPM

Scan pceL = Detector Rating

Scan peg. for Cs-137 = 3518 CPM

Where:' _
Detector Rating = 1200CPM 437 and 389 CPMq . o
uR/hr r
Exposure Model = 1.229uR/hr Cs—137 and 5.029 uR/hr Co-60
- 5pCi/g 5pCi/g

DCGL, = 11.93 pCilg Cs-137 and 3.21 pCilg Co-60

! These values established in EA-BRP-SC-0201, Nal Scanning Sensitivity for Open Land Survey.

Survey Design
TBCyi1s1
Page 3 of 8



.

The DCGL,, for Co-60 is the most limiting value for scanning measurements performed to identify
areas of potentially elevated activity. Scanning conducted for this survey will assume all residual
radioactivity to originate from Co-60 and the instrument response at the Co-60 DCGL,, (1818 cpm)
will be used as the scanning investigation level for Survey TBC,451.

Survey Design
TBCiis1
Page 4 of 8



Attachment 1

Design Data - Survey TBC, 51

Relocated Soils From Turbine Building Demolition Area

Cs-137 Co-60
Survey No.| Sequence Activity Activity
No.’ (pCilg) {(pCilg)

-HH060705:

06070

" T5062805..

Mean

Std Dev:

0.698
0.524

0.352
0.255

* Measurement system MDA - Co-60 not identified in this sample

Survey Design
TBCs1
Page 50f 8



Attachment 2

Soil Sample Locations - Survey TBCy4s1
Relocated Soils From Containment/Turbine Building Demolition Area

Y=12m
X=150 m
[ soipie 00510 2
¢  Sample Location Ll a o IMeters

Sample no. 6 is the random start locdln
Sample spacing is 10.0 meters

Survey Design
TBCxis1
Page 6 of 8




Attachment 3

" Scan MDC In Varying Backgrounds

CPM MDER:UR/hr SecanMDCpEilg
Background|  d' / Si MDCRsuveyor |  Cs-137 Co-60 Cs-137 | Co-60
2000 | 2.48 4 2864 | 60747 | 051 1.08 206 | 107

1 007 38

6000 1,052.17 .
6500 1,095.14 0.91 1.94 | 3.71
1,136.48 ~

1,214.95

1,252.34

1,288.65

1,323.96

";135853

10506 1,.391.90
11000 1,424.65
11500 1.456.67

1,488.00

1,548.76

1,578.26

1,607.22

163567

Survey Design
TBCys1
Page 7 of 8



Attachment 4

Area Factors for Open Land Survey Evaluation

Contaminated

Calculated Area Factors at Time of Peak Dose

2 H-3 | Mn-54 | Fe-55 | Co-60 | Sr-90 | Cs-137 | Eu-152 | Eu-154 | Eu-155
Area (m©) : :

8094 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4047 1.00 | 1.01 1.00 1.01 1.00 1.02 1.02 - 1.01 1.02
2024 1.00 | 1.03 1.00 1.03 1.00 1.03 1.03 - 1.03 1.03
1012 1.35 | 1.04 1.00 1.04 1.00 1.04 1.05 1.04 1.04
506 2.91 1.09 1.98 1.08 1.98 1.13 1.07 1.07 1.06
253 6.05 | 1.14 3.95 1.13 3.94 1.20 1.11 1.11 1.09
126 124 | 1.20 7.93 1.20 7.87 1.29 1.17 116 | 1.14
63 249 | 1.30 15.8 1.30 15.6 1.41 1.27 1.26 1.23
32 49.2 | 1.49 31.2 1.49 30.5 1.62 144 | 145 1.39
16 98.9 | 1.78 62.0 1.78 59.9 1.93 1.72 1.73 1.63
8 198 | 2.38 123 2.38 117 2.58 2.30 2.31 2.14

4 397 3.61 243 3.62 230 3.91 3.49 3.52 3.19
2 794 | 5.68 473 5.756 452 6.14 5.48 5.55 4.90
1 1590 | 9.57 905 9.73 887 10.3 .9.24 |. 939 7.88

Survey Design
TBCy1s1
Page 8 of 8




RM-76 _ Revision 1
FINAL STATUS SURVEY DESIGN - , Page 19 of 19

R RM-76-5
FINAL STATUS SURVEY APPROVAL

AND AUTHORIZATION FOR IMPLEMENTATION

Survey Code _ TBCyis1

Survey Area Description:
Survey TBC,151 is the final status evaluation of soil that was excavated from the Turbine

Building/Containment demolition area. The soil has been relocated to the SVA and

prepared for survey by grading to a maximum depth of 1 meter over an area of 1800

square meters.

The survey area is authorized for Final Status Survey Implementation.

et A/JI{Q// D9 /A P90

7 Designed by Date

N TR o9 (4-100

Technical Review by Date

RM-76.doc



RM-77 .
FINAL STATUS SURVEY IMPLEMENTATION

Revision 2
Page 8 of 12

Initial Date

RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 1 of 3
Step _
(+)
1.0  PREPARATION FOR SURVEY iﬁ?ﬁyhr/
Survey #

1.1 Survey Area Status:

/ a. Final Status Survey Design has been approved for
implementation (see RM-76-5, Final Status Survey
Approval and Authorization for Supplementation).

1. Survey area walkdown complete
2. Survey area determined ready for FSS
3

Decommissioning activities that may impact the
environmental status of the survey area have been

completed.

4, Survey area environment is controlled by barriers
and postings or other approved method to restnct

access.

/. b. Survey area has been turned over to the Environmental
Services Survey Group (ESSG) in acceptable condition

for FSS.

Field Preparation:

a. Survey uhit boundaries delineated (Step 6.1.1) |

(Step 6.1.2)
Soil sample locations verified (Step 6.1.2.¢)

Qo

calibrated for data measurement and collection

. - (Step 6.1.3) _
e. Field documentation is prepared (Step 6.1.4)

IN RN RR s

RM-77.doc

b. Statistical soil samples predetermined in the survey
design are located and marked within the survey unit.

Instruments and equipment have been collected and

%__ 09//%0k
ESSG |

;E%M

;lcﬂ &?éqo@
ESSG



RM-77
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Revision 2

FINAL STATUS SURVEY IMPLEMENTATION Page 9 of 12
RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 2 of 3
lnitial  Date
DATA COLLECTION
Soil Survey: _
All soil samples collected and controlied (Step 6.2.1). M 0%{/)(&
. ESSG - '

N\

N
(X

I\

B

3.0
3.1

é

Surface Scan:

Surface Scan complete. Action response requirements have

been conducted on any identifi ed areas exceedlng the .

investigation level (Step 6. 3) % Qé é V.4
SSG

Judgmental Soil Samples:

a.  Judgmental soil samples have been collected and
controlled (Step 6.2.3).

b. Deep core profiles performed in areas identified to
contain elevated residual activity (Step 6.2.3). % /O
; , SSG

SAMPLE PREPARATION AND LABORATORY ANALYSIS

Sample Preparation (Step 6.4.1):

Soil samples are homogenous
Soil samples are visibly dry prior to packing
Non-soil materials have been removed from sample

Soil samples have been transferred to one-liter
' ine o9/25/0w
ESSG

Coocow

Marinelii containers and are labeled and sealed.

RM-77.doc



RM-77 o :
FINAL STATUS SURVEY IMPLEMENTATION

: RM-77-1
SURVEY IMPLEMENTATION CHECKLIST
Page 3 of 3

3.2 Laboratory Analysis:

i Isotopic analyses are complete. The spectroscopy report
requires a signature of completion by the laboratory analyst
and a signature of evaluation documenting that a second

- level review has been performed (Step 6.4.2).

3.3 , Sample Control and Documentation:

Chain of custody documentation exhibits control of soil
samples (Step 6.4.3).

Reviewed by

RM-77.doc

Revision 2
Page 10 of 12

Initial Date

s
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RM-59 | Revision 11
SAMPLING AND ANALYSIS OF OPEN LAND Page 7 of 13
AREAS FOR SITE CHARACTERIZATION SURVEYS

ATTACHMENT RM-59-1
SAMPLING AND ANALYSIS REPORT

Date: 09-22-06 | Time: 1600 | Location: TBCyys1 | Tech:WMH/LED/JHW/INS

SURVEY IDENTIFICATION / DESCRIPTION

Survey TBC 4451 _consists of excavated soils removed from the Turbine/ Containment Building demolition
area and the removal of subsurface piping and components. The physical size of the survey area is 1800

SURVEY TYPE
Survey Type: Characterization X Scan (Motive)
Remediation Scan (Static)
X Final Trenching and Digging (use RM-59-4)

SURVEY DESIGN

Sample Collection: Judgmental —__Random X  Systematic Large Container Assay
Scan Coverage: 100 % : ’

ANALYSIS
Inst. SN/Cal Due 186194/02-08-2007  DAILY CHECK: _ X ___ 'SAT UNSAT INIT: WMH
Inst.SN/Cal Due 186192/03-14-2007 - DAILY CHECK: __X SAT UNSAT INIT: WMH
Inst. SN/Cal Due 201195/02-10-2007 _ DAILY CHECK: __X SAT UNSAT INIT: WMH
Inst.SN/Cal Due 189086/01-26-2007  DAILY CHECK: __X SAT UNSAT INIT: WMH
Inst. SN/Cal Due Det #6 DAILY CHECK: __ X SAT UNSAT INIT: JP
Investigation of Unidentified Peaks: X SAT UNSAT INIT: JLR
Minimum Detectable Activity (Section 5.3.2) X SAT UNSAT INIT: JLR
COMMENTS

Survey TBC,,51 was performed in a random start, square grid, systematic sampling pattern with samples

Collected at 15 data point locations. Laboratory analyses did not identifv residual radioactivity above trace’

Levels of the DCGL value. Surface.scanning at 100% coverage identified no areas of eIeVated residual

Radioactivity. The results of QA/QC verification scanning (10% co'veraqe) were consistent with the scan

values identified in the survey.

Technician Signature: { M/Vﬂw[‘ﬁ% LED, NS Date: 9/87 /O[a

t/
Second Level Review Signature: ( / //:j aand / Date: /0 / 20 j 0p

RM-59.doc




Soil Sample Activity Summary

Release Record TBCy151
Relocated Soil from Containment/Turbine Building Demolition Area

Y=12m

X=150m
B soilpile & 846 20
®  Sample Location Lot s 111 JMeters

*Forced-count values
Coordinate location relative to SW corner of survey unit where X=0 m. and Y=0 m.




Surface Scan Summary

Release Record TBCy51
Relocated Soil from Containment/Turbine Building Demolition Area

B soil File o & e e

®  Sample Location Lot 1111 )Meters

* Mo ,‘,.uey?/fgmém fevels excerdont

e

RED Values are Average Mobile Scan General Area Activity (kcpm)
BLUE Values are Average Verification Scan General Area Activity (kcpm)
GREY Values are Average General Background Area Activity (kcpm)

Primary Scan : /80 %

Date: Z—zg—og
Time: _/%o

QC Verification Scan: 10 %
Technician SIgnaturo:éM&/ Date: (-22-0b

Time: _\S{§

Technician Signature:




RM-72 o Revision 0
SAMPLE CHAIN-OF-CUSTODY Page 4of 5
TBCy1s1
RM-72-1
CHAIN-OF-CUSTODY RECORD
Sample Number Sampling Location Date Time Final Disposition of Sample
1 (1.2)(2.2) q-z2s06 || 30% igrmﬁfﬂy Shora

(11.2)(2.2) 2.35°06 | [} )0 L~ o
2 QA Split (11.2)(2.2) G-35-66 |1 3 (0 f
3 212)2.2) s aSwapli 3/ |
4 (R) | (31:2)(22) 725-c¢| /317 |
5 (41.2)(2.2) 7-25-06|(31% \
6 (51.2)2.2) 93506 (319 \_
7 R) | (61.2)2.2) 5.95-06| ! 3 3/ \
8 (712)2.2) 53594 | (333 \
9 (81.2)(2.2) g-25706| 3325 \
10 (91.2)(2.2) 7-25:06] [33¢ }
11 (101.2)(2.2) 7-25°0¢| |32y )/
12 (111.2)(2.2) 725 06| | 32T /
13 (121.2)2.2) g-3s<06| [ 330 /
14 | (131.2)(2.2) 9-3506| /332 T
15 (141.2)(2.2) g.25-06| 13373 NG

(Samples may be analyzed and stored, shipped for offsite evaluation or analyzed and disposed of.)

Lockee! 14

1. Relinquished by: 5. .../ Date Time Received)in gzz,a condition by:
/Lt/,d;é@,, 9-3$-c¢ 135% \71‘ N
Y 7 o
2. Rélinquished bzf/ Date , | Time Received in good condition by:
1] . Vel .
FRAY Q/)y[du | /230 Swsnaron] Shan-« S#adro
— 7 — v
3. Relinquished by: Date Time Received in good condition by:
4. Relinquished by: Date Time Received in good condition by:

RM-72.doc




RM-78 : - Revision 2
FINAL STATUS SURVEY ASSESSMENT : Page 19 of 26

RM-78-3 .
DATA ASSESSMENT REPORT
Page 1 of 8

FINAL STATUS SURVEY: _ 7B C v/ /

- 1.0 DATA VERIFICATION

Data Acceptance

Review the Implementation Checklist (RM-77-1) to verify that survey isolation
and control measures were executed prior to FSS and are being maintained.

1.1
» " Review RM-77, Final Status Survey Implementation, to verify that methods,
1.2

- techniques, and survey activities required for FSS have been applied in
accordance with the appropriate procedures.

Field QC Records:

Review all assessments, Condition Reports and audits to ensure that
identified issues have been resolved.

Comments:

Verify scan instrumentation was in calibration and the QC source checks
were performed prior to and after surveys.

Verify daily QC source checks for Canberra gamma spectroscopy detector
properly logged prior to soil sample analysis.

Review Verification:

Verify that the Data Quality Objectives are complete.

LR AR

Verify that the survey design has been technically reviewed.

RM-78.doc



RM-78 Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 20 of 26

RM-78-3
. DATA ASSESSMENT REPORT
Page 2 of 8

/ Verify that gamma spectroscopy results have received a techn_ic_:al review.

e Verify the Sample and Analysis Report (RM-59-1) is completéd and reviewed.

Data Verification Completed: No

Comments

Assessor

RM-78.doc



Revision 2

RM-78
FINAL STATUS SURVEY ASSESSMENT 'A Page 21 of 26

RM-78-3 .
DATA ASSESSMENT REPORT
Page 3 of 8
2.0  DATA VALIDATION
2.1 Do_cumenta'tion' Review:

Perform documentation review for quality control purposes and validate the
data collected is complete and appropriate for use as defined by the survey

design. Documentation includes:

Field measurement records

Chain-of-custody :
Quality Control (QC) measurement records

Current qualification of survey personnel
Corrective Action Reports

Data inputs (laboratory spectroscopy)
Sample preparation techniques

AR

2.2 Detection Limit Review:
/ Scan MDCs are below established site DCGLs.

v Forced-count values are assigned as necessary when activity is not
detected in a sample.

v Minimum Detectable Concentration (MDC) values of garhma
spectroscopy are below established DCGLs.

2.3 Quality Control (QC) Data Review:

/ Quality Control (QC) data results have received required reviews and
are complete and consistent.

Results of judgmental samples have been reviewed and evaluated.

M [& Review to ensure that the analytical resuits of judgmental samples do
- notimpact the evaluation for unrestricted release of the survey area.

RM-78.doc



Revision 2

RM-78
FINAL STATUS SURVEY ASSESSMENT Page 22 of 26

- RM-78-3
'DATA ASSESSMENT REPORT
Page 4 of 8

24 Qualification of Data:

Statistical radionuclide-specific measurements for completeness. Evaluate
the survey for determination of data usability and confirm that sufficient
qualified data are present for the decision process. i

a. Total number of statistical samples planned for the survey: / é

Lo —
b. Total number of statistical samples determined as valid: _ / 2

b x120 _ /020% N
a ' .

c. Calculate % Completeness:

i~ Qualified data are 2100% completeness and are sufficient to support
the Sign Test requirement for determination of unrestricted release.

Data Validation Completed: ‘@ No

Comments:

A

Assessor Date

RM-78.doc



'RM-78 B S ~ Revision 2
FINAL STATUS SURVEY ASSESSMENT : Page 23 of 26
- RM-78-3
DATA ASSESSMENT REPORT
‘Page 5 of 8
3.0 DATA QUALITY ASSESSMENT
3.1 ReVi_ew the DQOs and Survey Design:

Confirm that all inputs to the decision have been reviewed and are
complete.

Verify that boundaries or constraints identified in the survey area
have not affected the quality of the data.

Review the Statement of Hypothesis and confirm that it remains
relevant.

Confirm that Type | and Type || error limits are consistent with DQOs.

NNENINN

Confirm that the survey deéign is consistent with DQOs and that the
- appropriate number of data points were obtained.

3.2 Preliminary Review:

. 3.21 Preliminary Evaluation:

Quality Assessment (QA) reports consistent with procedure RM-79,
Final Status Survey Quality Control.

Survey is of sufficient intensity to satisfy classification requirement.

Potential trends of radioactivity levels in the survey area do not
impact a decision for unrestricted release.

NN

Comments:

RM-78.doc »



Revision 2

RM-78 ’
FINAL STATUS SURVEY ASSESSMENT _Page 24 of 26

RM-78-3
DATA ASSESSMENT REPORT
Page 6 of 8

3.2.2 Calculate Basic Statistical Quantities: |

a.  Number of qualified data points 15 _
b. Calculation of the Mean 00043 [50,6)

C. Calculation of the Median O 0048//30@

d.  Calculation Standard Deviation ~ 0.005% (soe)

Q % Attach graphic representation of the data if ahy radionijclide-speciﬁc B
measurements exceed 50% of the DCGL. :

.~ Sample QA/QC measurements consistent with FSS data

3.3 Statistical Evaluation:

NOTE: If all measurement data are less than the DCGL,, statistical
testing in not required and the survey unit meets the regulatory

requirement for unrestricted release. -

”_All survey measurements are below the DCGL,,.

3.3.1 Verify Assumptions of the Survey Design

/ Review the posting plot to verify that the data exhibits spatlal
independence. Spatial trends must be mvestlgated and resolved prior

to further assessment.

/ Review to verify dispersion symmetry. The appearance of skewed
data must be investigated for cause and documented pnor to further

assessment

RM-78.doc



Revision 2

RM-78 _
FINAL STATUS SURVEY ASSESSMENT ) Page 25 of 26

RM-78-3 ,
DATA ASSESSMENT REPORT
Page 7 of 8

4 Review the dataset standard deviation and range for data variance.
Questionable data must be investigated for cause and documented

prior to further assessment.

/ Verify that the data exhibits adequate power and confirm that the
sample size is sufficient to satisfy the DQOs.

” 3.4 Draw Conclusions from the Data:
3.4.1  Investigation Levels and Response Actions

. Determine if data results have exceeded any inyestigation level.
Document findings. MV/J/{?/W Y4

342 Evaluation'for Unrestricted Release

Select applicable conclusion:

~ __ Survey area acceptance criteria met and survey area satisfies the
requirements for unrestricted release:

/ All concentrations are less than the DCGL,,. The Null
Hypothesis is rejected.

,AJZQ. The mean concentration of the survey area is below the
DCGL,, but individual measurements in the survey unit
exceed the DCGL,,. The Sign Test and EMC evaluation are

successful and the Null Hypothessis is rejected.

RM-78.doc



RM-78 : Revision 2
FINAL STATUS SURVEY ASSESSMENT Page 26 of 26

RM-78-3
-DATA ASSESSMENT REPORT
Page 8 of 8

Survey area acceptance criteria not met and survey area fails to
satisfy the requirements for unrestricted release:

The mean concentration in the survey area exceeds the
DCGL,. and the null hypothesis is confirmed. ~

A The mean concentration of the survey area is below the DCGL,,
but individual measurements in the Unit exceed the DCGL,,..
The Sign Test and EMC evaluation are unsuccessful and the

null hypothesis is confirmed.

Data Quality Assessment Completed: @ No ,
Comments 2 L 2wl
(g / |

Assessor Date

% ot ke

Reviews:
\\,&D_\‘Z DR~ \o\ﬂ-slob
Technical Review Date
// ( 63 /pe
ES Superintendent Date
Yy Loz /0-23 -06
RP&ES Manager Date

RM-78.doc



RM-78-3, Attachment 1
Statistical Quantities

Release Record TBC, 51
Relocated Soil from Containment/Turbine Building Demolition Area

Sample Cs-137 Co-60 Weighted **Weighted Sum
Number {pCi/gm) {pCilgm) Sum (SOR) <DCGLw? DCGL-W. Sum| Sign
1 0.0694 0.0121 0.0096 yes 0.9904 +1
2 0.0431 0.0065 0.0056 yes 0.9944 +1
3 0.0391 0.0283 0.0121 yes 0.9879 +1
4 0.0299 -0.0181 -0.0031 yes 0.9969 +1
5 0.0190 -0.0144 -0.0029 yes 0.9971 +1
6 0.0256 0.0002 0.0022 yes 0.9978 +1
7 0.0332 0.0000 0.0028 yes 0.9972 +1
8 0.0442 -0.0209 -0.0028 yes 0.9972 +1
9 0.0183 0.0151 0.0062 yes 0.9938 +1
10 -0.0020 -0.0016 -0.0007 yes - 0.9993 +1
11 0.0212 0.0003 0.0019 yes 0.9981 +1
12 0.0312 0.0206 0.0090 yes 0.9910 +1
13 0.0706 0.0144 0.0104 yes 0.9896 +1
14 0.0427 0.0319 0.0135 .yes 0.9865 +1
- 15 0.0458 -0.0087 0.0011 yes 0.9989 +1
Std. Dev 0.0189 0.0161 0.0056
Mean 0.0354 0.0044 0.0043
Median 0.03_32 0.0003 0.0028
Number of Positive Differences (S+): n/a
Critical Value, k, Table 1.3 of Marssim: n/a
S+ > than k?: n/a
Survey Unit Pass or Fail: **Pass

*Note: Forced-Count values are used for samples with activity levels below the MDA.
**Note: If all measurement data are less than the DCGL ,,, then the Sign Test is not required.




RM-79 ’ : Revision 1
FINAL STATUS SURVEY QUALITY CONTROL Page 11 of 13

_ RM-79-1 .
FSS QUALITY CONTROL EVALUATION RESULTS

FSS Package # _ 74 v s/ QC Package # _ 74 C v s/

- QC Measurement Type Acceptance Criteria Met*? | Reference

1. Replicate Scan @/ No Step 5.1.3

2. Sample Recounts : | Step 5.1.4.1
,4 a. In-house _@ No
V4' Z/_& b. Third party ~ Yes/No

3. Split Samples Step 5.1.4.2

[y c. In-house | No

MZ‘A d. Third party Yes / No

. *NOTE: If Acceptance Criteria is not met, completion of Attachment RM-79-2, FSS
Quality Control Investigation Results, is required. =

C . ts: v _
ornmens‘ ,Mﬂfgo}? &H /%&W{ W# 4\1/7 :M)M

Reviews:

_ /ZQ / / /o /?o fb
Evaluator Date
S o K —— (o (_t3 lou
Technical Review _ Date

RM-79.doc



QA Verification

- Split Sample Analysis

Resotfution C=

(AX(B/100)

< Indicates results less than the MDA.

*Note Resulls are considered in agreement for MDA and near-MDA measurement comparisons

Results fthat fail agreement must be investigated per RM-79.

' Table 1
Date: 9/25/2006 Acceptance Criteria
Resolution Ratio
QA: TBC,ss1 Excavated Soil from Contain. Bidg. Area <4 N/A
4-7 0.5-2.0
Type: Split Sample 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In- House 51-200 0.8-1.25
>200 0.85-1.18
4 v
A B C D E F G
BRP . Results in
Sample Radionuclide Result RSsRuTts %B:rl:or ' BRP. ACC;::;nce Recount ii:ﬁ:: CO":;;T;SON Agresment
Below (bCilg) (Sigma) Resolution (Table 1) Result (bCilg) FIA Con?pare
MDA i Below MDA G with D)
Co-60 < 0.0754 n/a n/a n/a < 0.0588 0.78 YES
Cs-137 0.0431 46.17 217 n/a . < 0.0605 1.40 YES
A




QA Verification
Sample Recount Analysis

. : Table 1
Date: 9/25/2006 Acceptance Criteria
) Resolution Ratio
QA: TBC.::1 Excavated Soil from Contain. Bldg. Area <4 N/A
4-7 0.5-2.0
Type: Sample Recounts 8-15 0.6-1.66
16-50 0.75-1.33
Lab: In- House 51-200 0.8-1.25
>200 0.85-1.18
| 4 v
A B C D E F G
) ) Rzl:::lt BRP BRP BRP Accept'ance Recount Recount | Compa.rison fge;l::;:t :
Sample Radionuclide Results % Error . Ratio Results Ratio
Below (oCilg) (Sigma) Resolution (Table 1) Resuit (pCifg) EIA Compare
MDA Below MDA G with D)
4 Co-60 < 0.0387 n/a n/a n/a < 0.0641 1.66 YES
4 Cs-137 < 0.0568 n/a n/a n/a < 0.0568 1.00 YES
7 Co-60 < 0.0541 n/a n/a n/a < 0.0442 0.82 YES
7 Cs-137 0.0332 44 44 2.25 n/a < 0.0547 1.65 YES
Resolution C = m

< iIndicates results less than the MDA.

*Note Resuits are considered in agreement for MDA and near-MDA measurement comparisons
Results fthat fail agreement must be investigated per RM-79.
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Tritium in Soil
» Data Results
Final Status SurveyTBC51

Sample Tritium in Soil

Number pCilg

2 0.007

4 0.006

7 0.004
Mean: 0.0060
Median: 0.0060
St. Dev: 0.0010

Note: The DCGL for Tritium is 327 pCi/g.

Sample results are less than 0.2% of the DCGL




<N
Environmental, Inc.

e " Midwest Laboratory
an Allegheny Technologies Co. -

700 Landwehr Road * Northbrook, IL 60062-2310

ph. (847) 564-0700 « fax (847) 564-4517

Mr. David W. Parish

LABORATORY REPORT NO.

8022-100-243

Big Rock Point DATE: 10-02-2006
10269 US-31 North SAMPLES RECEIVED: 09-27-2006
Charlevoix, Ml 48720 PURCHASE ORDER NO:
Below are the resulits of the analyses for tritium on three soil samples.
Excavated Soil Survey TBCy5-1

Sample Collection Lab Concentration MDA
Description Date Code (pCi/g of soil) (pCi/g of soil)

H-3 ’

2 09-25-06 BRS0-6591 0.007 + 0.006 < 0.01.1
4 09-25-06 BRSO-6592 0.006 = 0.006 <0.010
7 09-25-06 BRS0-6593 0.004 + 0.005 <0.010

The error given is the probable counting error at 95 % confidence level. The less than, (<), value is based on 4.66

sigma counting error for background sample.
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