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REVISION LOG
Revision No. . .
Revision

Effect. Date

0
03/29/2017

Revision 0 is the initial issuance of the Survey Area Release Record for Land
Survey Area 05, Survey Units 01, 02, 03, and 04.

1
See
Cover Page

The NRC provided feedback during recurring weekly publicly noticed
teleconferences in regards to clarification and additional information on the
methodology utilized in performance of the Elevated Measurement Comparison
for survey unit LSA 05-01. This revision addresses the feedback from the
NRC.

Additionally this revision includes minor editorial changes to align this survey
area release record with subsequent survey area release records submitted to the
NRC.
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EXECUTIVE SUMMARY

This Survey Area Release Record (SARR) presents the results of the final status radiological
surveys of the Hematite Decommissioning Project (HDP) Land Survey Area (LSA) 05, Survey
Unit (SU) 01 (LSA 05-01), SU 02 (LSA 05-02), SU 03 (LSA 05-03) and SU 03 (LSA 05-04).
As provided in Final Status Survey Final Report (FSSFR), Volume 1, Chapter 1, Section 7.0
{ML15257A307}, the final report summary, FSSFR Volume 7, Final Status Survey Final
Report, will be submitted at the conclusion of the post-remediation groundwater monitoring
period. FSSFR Volume 7 will be submitted to demonstrate that the site has met the requirements
for unrestricted release consistent with the requirements of the Title 10 Code of Federal
Regulations (CFR) 20 Subpart E, "Criteria for License Termination.”

All of the land area that comprises SUs LSA 05-01 through LSA 05-04 was designated as Class
1 as presented in Table 14-16 of the HDP Decommissioning Plan (DP) {ML092330123}. The
Class 1 designation for all SUs that comprise the land area remained in effect throughout
remediation and Final Status Survey (FSS). For SUs LSA 05-01 through LSA 05-04, evaluation
of analytical results against the Derived Concentration Guideline Levels (DCGL) for the
Uniform Stratum Conceptual Site Model (CSM) was the selected approach. The objective of the
FSS for the SUs was to obtain and document measurement results, analytical data, and other
supporting information in order to demonstrate that after completion of remediation the residual
radioactivity levels in the LSA 05-01, LSA 05-02, LSA 05-03 and LSA 05-04 SUs are below the
applicable Uniform Stratum DCGLs and therefore the land area of these SUs meet the criteria for
unrestricted release.

The Uniform Stratum CSM assumes residual radioactivity is uniformly distributed over the
entire depth profile of the SU from ground surface to 6.7 meter (m) below ground surface (bgs).
As described in FSSFR Volume 3, Chapter 1, 6.2.1, Systematic Soil Sampling, systematic soil
samples were obtained at depths dependent upon the systematic soil sample location.

This SARR was prepared as described in FSSFR Volume 3, Chapter 1, Section 7.0, Survey Area
Release Record Organization, as implemented by FSS procedure HDP-PR-FSS-722.

1.0 REPORT BACKGROUND

As a result of the U. S. Nuclear Regulatory Commission (NRC) feedback regarding the submittal
of the FSSFR, Westinghouse and the NRC agreed that Westinghouse would develop an outline
presenting the format and content of FSS documents required for NRC review. Westinghouse
provided the outline to the NRC for discussion during the August 19, 2015, publicly noticed
teleconference and the format was agreed upon {ML15238B032}.

FSSFR Volume 3, Chapter 1, Revision 3, Land Survey Areas (LSA) Overview provides the
information common to land survey areas. This report, FSSFR Volume 3, Chapter 16, builds
upon the general information provided in FSSFR Volume 3, Chapter 1, Revision 3.
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2.0 HDP SITE, LSA AND SURVEY UNIT DESCRIPTIONS
2.1  HDP Site Description
A general description of the HDP site is given in FSSFR Volume 1, Chapter 1.

2.2 LSA Configuration

The DP Chapter 14 and DP Figure 14-14 provided the conceptual approach for the configuration
of LSAs and the SUs within a LSA (see Figure 2-1). Figure 2-2 indicates the LSA
configurations for the HDP site.

The DP stated that it was expected that the conceptual boundaries of the SUs would be altered
based on the actual configuration and condition of the SU at the time of survey design. As
expected, it was necessary to modify the boundary of LSA 05 to facilitate the remediation
process. The expansion of LSA 05 was due in part to ensure adequate remediation of specific
areas as indicated by the results of visual inspection and radiological survey. As a result of the
expansion of LSA 05 and the necessity to subdivide the LSA to support unique remediation
issues, the individual SUs within LSA 05 were also modified. All SUs within LSA 05 were
initially classified as Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM) Class 1 survey areas in DP Chapter 14. Therefore, for FSS, all SUs within LSA 05
remained classified as MARSSIM Class 1 survey areas, thereby ensuring compliance with the
DP.

LSA 05 encompasses the entire Barns Area footprint. LSA 05 consists of SUs LSA 05-01
through LSA 05-04.

2.3  LSA Survey Unit Description and Configuration

Upon completion of remediation, in its final configuration as prepared for FSS, the two
dimensional surface area of each SU is listed below:

Table 2-1
LSA 05 Class 1 SU Surface Area Summary
LSA 05-01 | LSA 05-02 | LSA 05-03 | LSA 05-04
1,781m° | 1,399m” | 1,563m’ | 2,027m’

2.3.1 LSA 05-01 Survey Unit Description and Configuration

LSA 05-01 is located adjacent to State Road P along the westerly boundary of the site within the
west half of LSA 05, the Barns Area. Figure 2-3 indicates the location of the SU within LSA 05.
Figure 2-4 presents the Final Configuration of the HDP Land Survey Areas and SUs which
indicate the location of the boundaries of the SU’s.

The conceptual SU boundary for LSA 05-01 as originally provided in DP Figure 14-14 was
identified as predominantly encompassing the Site Spring Area from State Road P southerly to
the head of the Site Pond. The area also encompassed the Red Room Roof Burial Area and the
Cistern Burn Pit Area.
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During remediation in the Site Spring Area the site encountered significant water management
issues with controlling flow of the site spring. Also encountered during the remediation of the
Site Spring Area was the fact that there was evidence of radiological contamination
encroachment into the supporting road base structure (embankment) of State Road P.

These issue halted remediation progress to allow for further investigation and re-planning of
remediation in the LSA 05 area. To accommodate the re-planned effort LSA 05 was
reconfigured into four SUs to allow the site staff to address the specific issues within each new
SU. As such, the Site Spring Area and Cistern Burn Area are part of the newly established LSA
05-04 SU and the Red Room Roof Burial Area is part of reconfigured LSA 05-02.

In its final configuration LSA 05-01 encompasses the State Road P supporting road base
structure (embankment).

Upon completion of remediation, in its final excavated configuration as prepared for FSS,
LSA 05-01 presents 797 square meters (m?) in planar (2-dimensional) extent, with an estimated
interior surface area of 997 m? (3-dimensional).

2.3.2 LSA 05-02 Survey Unit Description and Configuration

LSA 05-02 is located in the central area of LSA 05. The conceptual SU boundaries for LSA
05-02, as originally provided in DP Figure 14-14, was identified as predominantly encompassing
the area in which the Tile Barn and Wood Barn were located.

As described in section 2.3.1 the re-planning and SU reconfiguring effort to address issues in the
Site Spring Area resulted in the reconfiguration of LSA 05-02. In its final configuration LSA
05-02 encompasses the area in which the Tile Barn and Red Room Roof Burial Area were
located. After demolition and disposal of the Tile Barn, the entirety of SU LSA 05-02 underwent
excavation for the purpose of soil remediation. As such, the area when prepared for FSS was
native soil and the structures as discussed in Section 3.3.2 and section 27.0.

Upon completion of remediation, in its final excavated configuration as prepared for FSS,
LSA 05-02 presents 1,399 m” in planar (2-dimensional) extent, with an estimated interior surface
area of 1,586 m* (3-dimensional).

2.3.3 LSA 05-03 Survey Unit Description and Configuration

LSA 05-03 is located within the northeast half of LSA 05. A SU designated as LSA 05-03 was
not initially identified in the DP. The land area designated as LSA 05-03 was originally
designated as LSA 05-02.

As described in section 2.3.1 the re-planning and SU reconfiguring effort to address issues in the
Site Spring Area resulted in the reconfiguration of LSA 05-02 by subdividing it into SUs LSA
05-02 and LSA 05-03. In its final configuration LSA 05-03 encompasses the area in which the
Wood Barn was located. The majority of the SU LSA 05-03 area underwent excavation for the
purpose of soil remediation. As such, the area when prepared for FSS was native soil.
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Upon completion of remediation, in its final excavated configuration as prepared for FSS,
LSA 05-03 presents 1,563 m? in planar (2-dimensional) extent, with an estimated interior surface
area of 1,719 m* (3-dimensional).

2.3.4 LSA 05-04 Survey Unit Description and Configuration

LSA 05-04 is located within the southern half of LSA 05. A SU designated as LSA 05-04 was
not initially identified in the DP. The land area designated as LSA 05-04 was originally
designated as a portion of LSA 05-01, LSA 02-01 and LSA 06-02.

As described in section 2.3.1 the re-planning and SU reconfiguring effort to address issues in the
Site Spring Area resulted in the establishment of LSA 05-04. In its final configuration LSA
05-04 encompasses the area in which the Site Spring is located, the area where the Cistern Burn
Pit was located, and the area where portions of the headwaters of the Site Pond is located. The
majority of the SU LSA 05-04 area underwent excavation for the purpose of soil remediation.
As such, the area when prepared for FSS was primarily native soil.

Upon completion of remediation, in its final excavated configuration as prepared for FSS,
LSA 05-04 presents 2,027 m” in planar (2-dimensional) extent, with an estimated interior surface
area of 2,189 m* (3-dimensional).
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Figure 2-1

Initial Configuration of Land Survey Areas and Survey Units as provided in DP (Figure 14-14)
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Figure 2-2
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Figure 2-3
Final Configuration of Land Survey Area 05 and Survey Units
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Figure 2-4

Final Configuration of Land Survey Areas and Survey Units
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3.0 HISTORY OF OPERATIONS

A discussion of site historical operations prior to the decommissioning phase of the HDP is
presented in the FSSFR Volume 1, Chapter 1, Section 3.0 “Site Historical Operations™.

3.1 Radioactive Materials in the LSA 05

The radioactive material within LSA 05 consist of the radionuclides of concern as provided in
the DP Section 14.1.1 and reiterated in FSSFR Volume 1, Chapter 1, Section 5.1.

3.1.1 Radioactive Materials in LSA 05-01

Radioactive materials within LSA 05-01 resulted from placement of radioactive contaminated
spent limestone as fill material near the Site Spring. The placement of the spent limestone by

previous owners of the facility was an intentional action after receiving authorization from the
NRC.

The following excerpt from the HDP Historical Site Assessment describes the origin of the use
of spent limestone at the site as fill material:

“In 1967, five chemical scrubber columns were installed in Building 260 (Oxide Building)
for removal of hydrogen fluoride from the off-gas associated with the conversion of UF6 to
UQO?2. These dry scrubber columns used limestone rock chips as the off-gas scrubber media
which became contaminated with trace amounts of Uranium, other volatile contaminants and
Tc-99. The limestone was replaced periodically and the “spent” limestone was placed

outside Building 260, and subsequently used as fill in other on-site areas as shown in Figure
5-1.

In 1989 and 1990, CE requested and was granted permission from the NRC to allow spent
limestone, meeting the release criteria of 30 pCi/g, to be used for backfill during the
construction of Building 253. Use of this material as backfill was allowed with the
understanding that remediation of the fill area may be required during decommissioning
(Reference 37.7 and Reference 37.8). An employee interview confirmed that the spent
limestone was used as backfill under the floor slab of Building 253 (Reference 37-9).

The presence of Tc-99 was originally discovered in the spent limestone. The facility received
UF6 stock from spent nuclear fuel that had been recycled and used as feed in the Uranium
enrichment (gaseous diffusion) process. Use of this UF6 enriched from recycled fuel,
resulted in the potential for trace amounts of both transuranic radionuclides (elements with

an atomic number greater than the atomic number of Uranium) and Tc-99 (Reference
37-10).

The Hematite Site license contains specific conditions which address monitoring of Tc-99
and historic on-site burial of waste limestone from off-gas scrubbers (Reference 37-11 and
Reference 37-12). In a September 29, 1997 letter to CE, the NRC stated that at the time of
plant decommissioning, the licensee will be required to fully characterize the extent of Tc-99
contamination in soil and groundwater, and remediate if the levels are above established
release criteria (Reference 37-13)."

Location of known placement of the spent limestone was communicated in the DP Figure 2-5,
Hematite Historical Remediation Areas of Concern.
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3.1.2 Radioactive Materials in LSA 05-02

Radioactive materials within SU LSA 05-02 resulted from placement of radioactive
contaminated building materials from the Red Room Roof Burial Area of the former Process
Building. The placement of the building materials by previous owners of the facility is
presumed to be an intentional action. During the remediation of the SU, the expected
identification of the building material and its elevation in reference to surrounding topography
indicate that this was a placement of the building material as fill material on a sloped area rather
than a burial as was conducted in the Burial Pit Area.

During remediation of SU LSA 05-04 pieces of roofing material were identified in LSA 05-04
and are presumed to have originated from LSA 05-02 Red Room Roof Burial Area, or was
inadvertently dispersed on the surface of LSA 05-04 when the material from the Red Room Roof
was originally placed and then was subsequently cover by fill material and vegetation.

Subsequent to the completion of remediation efforts in the area and the commencement of FSS
in the SU the NRC contracted Oak Ridge Associated Universities (ORAU) to perform
confirmatory surveys in what was at that time the land area designated as LSA 05-02. During
the ORAU confirmatory survey a fuel pellet fragment and area of soil contamination was
identified in the SU. It has been determined that radioactive materials within LSA 05-02 also
resulted from the storage of radioactive contaminated equipment in the Tile and Wood Barn
during the time period they were utilized by previous owners as storage buildings. The
identification of the fuel pellet fragment is documented in NRC Inspection Report
07000036/2013002 {ML13241A252}.

3.1.3 Radioactive Materials in LSA 05-03

Radioactive materials within LSA 05-02 also resulted from the storage of radioactive
contaminated equipment in the Tile and Wood Barn during the time period they were utilized by
previous owners as storage buildings. Of note is that the Wood Barn was constructed utilizing
the existing ground surface as the floor of the barn.

3.1.4 Radioactive Materials in LSA 05-04

As discussed in section 3.1.1 radioactive materials in LSA 05-04 resulted from placement of
radioactive contaminated spent limestone as fill material in the Site Spring Area and placement
of radioactive contaminated building materials from the Red Room Roof Area of the former
Process Buildings.

3.2 Reuse Soil Disposition and Characterization

Prior to remediation and removal of contaminated soil and other waste materials within LSA
05-01, LSA 05-02, LSA 05-03 and LSA 05-04, overburden soils which exhibited characteristics
suitable for potential reuse as onsite backfill material were removed, segregated, and subjected to
reuse soil criteria requirements.

Between December 10, 2012, and January 15, 2013, during Barns Area remediation, two piles of
soil had been generated within the area that were not initially designated as potential reuse soil.
One pile consisted of solely of soil and the second pile consisted of soil and a minor amount of
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debris. After inspection of the piles the Radiation Safety Officer (RSO) designated the soil as
potential reuse soil and directed that HDP-PR-FSS-710 (Revision 4) Approach 1, Utilizing the
Box Counter, was the approach used to process the reuse soil.

During an on-site inspection by the NRC, an inspector noted the two piles of soil staged in the
Barns Area and questioned site personnel to determine from where it had been exhumed and
how it was to be dispositioned in the future. The soil piles had been designated as reuse material
and were awaiting transport to the reuse area. Since this area was designated as a non-nuclear
criticality safety (NCS) area, in-situ surveys were not required before each lens of soil was
exhumed from the area for waste disposal. However, in-situ surveys were required for each lens
of soil that was planned to be used as reuse on site. The inspectors discussed with the licensee
what surveys had been performed for the soils in the pile designated for reuse and found that
in-situ surveys had not been performed for each lens of soil that was exhumed into the reuse pile.
This resulted in a Severity Level IV Non-cited Violation for failure to conduct activities in
accordance with requirements {ML13155A023}. After development and implementation of the
necessary corrective actions, the soil in question was subsequently removed from the Barns Area
and processed as reuse soil as Reuse Stockpile 2 and placed in the West Laydown Area.

A detailed discussion of reuse soils, including general description, segregation, surveys, sorting
technology, and technical requirements may be found in the FSSFR Volume 2, Chapter 1.

3.3  Remediation and Remedial Action Support Surveys (RASS) Phase

The sections below provide a discussion of the various elements of remediation and the RASS
phase of LSA 05-01, LSA 05-02, LSA 05-03 and LSA 05-04 necessary to prepare the SUs for
FSS.

3.3.1 Remedial Actions LSA 05-01

Remedial actions began in LSA 05, the Barns Area, in December 2012, which at that time
consisted of SUs LSA 05-01 and LSA 05-02. Within a short period of time site personnel had
established that the amount of spent limestone in LSA 05-01 to be excavated from the area
would significantly exceed the planned estimated volume.

By March of 2013 sufficient spent limestone and soil had been removed to expose the inlet and
transfer piping that channeled water from the Site Spring to the Site Pond (Figure 3-1). It was at
this juncture that it was identified that spent limestone had been used as a base to support the
pipe. This necessitated halting remediation and re-planning the remediation of the area.
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Figure 3-1

The remediation contractor developed a plan in which a new spring inlet and transfer pipe would
immediately replace the existing spring inlet and transfer pipe after its removal along with the
removal of the underlying spent limestone. The plan was implemented and work commenced to
remove the spring inlet and transfer pipe along with the supporting spent limestone and the new
piping installed (Figure 3-2). To accomplish this work, as much of it was underwater, the RSO
provided a verbal directive to change the survey methodology to address the issue of survey of
soil that was underwater.  The directive included additional soil samples and that the soil
removed from portions of the SU that were underwater would be placed on dry ground and a

GWS performed on the soil
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Figure 3-2
New Section of Spring Inlet and Transfer Pipe Being Installed

‘,\" |

During NRC routine inspection activities, the NRC Inspectors with assistance from ORAU
personnel, reviewed the FSS plan and associated instructions for SU LSA-05-01 to determine if
the plan was in accordance with MARSSIM guidance and the DP, and the work was being
performed in the field as required by the FSS instructions. The NRC Inspectors observed the
work to install a section of piping. The inspectors noted that this area was underwater and
questioned how final status surveys were being performed under the current FSS instructions
because it required a 100% GWS be performed over the entire surface of the SU. The RSO
provided that additional samples were being taken in the area that was underwater and soils that
were being excavated from underwater were being surveyed after placement on dry ground
(Figure 3-3).

The NRC Inspector questioned the HP Staff to determine if the FSS instructions had been
revised to incorporate these changes before these surveys had begun and it was determined that
these changes were only verbally given to personnel in the field. Site procedures require that if
the survey instructions cannot be followed as written, all changes shall be documented, not
verbally changed in the field. As a result, the NRC Inspectors identified a Severity Level IV
Violation of the use of Procedure HDP-PR-FSS-711 Revision 2 for failure to follow procedure to
document changes to the FSS instructions before implementation. As a corrective action the FSS
plan for LSA 05-01 was revised to incorporate the verbal directive of the RSO.
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Figure 3-3

Example of GWS of Soil Removed from Underwater Location in LSA 05-01

During the remediation of spent limestone from LSA 05-01 a concrete slab was encountered (a
remnant of the previous dairy farm operations) and removed to ensure that remediation and
radiological survey could be conducted in the area in which the slab resided. The excavation of
the concrete slab removed a significant barrier to the hydraulic pressure of the Site Spring which
in turn allowed the Site Spring to immediately fill the area with spring water to the point that the
elevation of the Site Spring outlet equalized with the level of the Site Pond (see Figure 3-4).
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Figure 3-4
Sit ing Area Filled with Water after Removal of Concrete Slab
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The remediation of LSA 05-01 was again halted to allow for development of a plan to manage
the Site Spring water.

At this juncture the site remediation contractor and site staff revisited the remediation progress in
LSA 05 and thereafter modified the approach to the following:

1) Subdivide LSA 05 into three SUs to support the path forward.

2) Implement water control management actions in the southeast half of LSA 05-01 to
allow interim backfill of the area. This will localize control of spring water by
installation of a drawdown sump and allow remediation equipment back into the area to
continue remediation of the sloped area of LSA 05-01.

3) Continue remediation LSA 05-01 lower area by removal of inlet and transfer pipe and
underlying spent limestone fill material.

4) Remediate LSA 05-01 (the sloped area) to preclude future sloughing and transfer of soil
into the lower elevations of LSA 05-01.

5) Coordinate with the Missouri Department of Transportation (MoDOT) and the NRC to
conduct remediation of LSA 05-01 (the sloped area).

6) Perform final remediation of LSA 05-01 (future LSA 05-04) during the seasonal low
flow condition of the Site Spring.

7) Conduct soil remediation in LSA 05-03.
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8) Address the discovery of an underlying concrete foundation to the Tile Barn foundation
that was not removed.

During April to early August 2013 the site implemented the above actions which supported
recommencement of remediation of LSA 05-01 (See Figure 3-5).

Figure 3-5
Water Control Management in Place in LSA 05-04
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The predominate action, as driven by MoDOT requirements were to 1) implement State Road P
traffic control, 2) remediate (remove supporting road base structure (embankment)) only to the
engineered specification as provided by MoDOT engineers, 3) immediately perform FSS, and 4)
backfill to restore the State Road P road base structure as soon as possible. To accomplish this
evolution site personnel coordinated with NRC Region III so that the NRC and ORAU would be
on-site to conduct concurrent confirmatory surveys and sampling with the site staff conducting
FSS.

Remediation then commenced on the sloped section to remove the spent limestone in LSA 05-01
to the extent allowed by MoDOT (see Figure 3-6 and Figure 3-7).
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Figure 3-6

Remediation of Spent Limestone in LSA 05-01

Figure 3-7
Remediation Activities in LSA 05-01
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During excavation into the embankment of State Road P additional concrete structures were
encountered embedded within the embankment in the area in which MoDOT restricted
excavation (Figure 3-8). As the concrete was restricted from being excavated the FSS Plan was
revised to include radiological survey of the concrete.

Figure 3-8
Concrete Structure Embedded in State Road P Embankment Prepared for FSS
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Immediately upon completion of remediation of LSA 05-01 site personnel conducted FSS.

From August 27 through August 29 the NRC and ORAU conducted confirmatory survey and
sampling {ML13336A408 and MLL14084A566}. Upon completion of all FSS activities the State
Road P road base structure was then backfilled and restore to MoDOT specifications (See Figure
3-9).
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Figure 3-9
LSA 05-01 Restoration Complete
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3.3.2 Remedial Actions LSA 05-02

Prior to soil remediation in the Barns Area, the Tile Barn and the connected silos, and the Wood
Barn were demolished. Figure 3-10 is a photograph of the Barns Area with the barns and silos
removed.

Figure 3-10
Barns Area after Demolltlon of Barns and Prior to Remedlatlon v
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Remedial actions began in LSA 05, the Barns Area, in December 2012, which at that time
LSA 05 consisted of SUs LSA 05-01 and LSA 05-02. Initial activities included removal of the
Tile Barn concrete floor and foundation, the Wood Barn foundation and the asphalt walkways.

After removal of the concrete and asphalt in the area soil remediation commenced. The soil
contained significant amounts of building debris such as clay tile fragments, wood, metal pieces
such as hinges and electrical wiring, and also what appeared to be material impacted by fire. As
excavation continued an underlying foundation was identified where the Tile Barn foundation
had recently been removed (See Figure 3-11).
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Figure 3-11
Underlying Foundation Being Unearthed in Tile Barn Area
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The discovery of the underlying foundation combined with the significant amount of building
debris in the soil provided sufficient evidence to conclude that a fire to a structure (presumably a
barn) in that location had occurred. Remnants of the fire remained dispersed in the soil, and
subsequently during the construction of the Tile Barn scraps and pieces of construction material
were also dispersed onto the soil surface at the time, rather than being picked up and disposed by
the builders. At a later date when the Tile Barn construction had been completed, top soil was
brought into the area to landscape the area around the Tile Barn, thus covering the debris.

As radiological survey indicated that soil remediation was nearing completion in LSA 05-02 the
RSO determined that to perform FSS in the area the foundation would remain in place and the
FSS Plan would be revised to incorporate survey of the foundation. As such the remediation
contractor was directed to make the surface of the foundation accessible for survey and
sampling. This was accomplished by power-washing the surface of the foundation and removal
of soil. Figure 3-12 is a photograph that shows LSA 05-02 prepared for FSS, which includes the
concrete foundation structure prepared for FSS.

Prior to June 3, 2013, the HP staff had completed GWS of LSA 05-02. The results of the GWS
indicated the need to perform biased soil sampling. Concurrent to the preparation of biased
sampling in LSA 05-02, between June 3 and June 6, 2013, ORAU also performed GWS of LSA
05-02. The results of the ORAU GWS also indicated that biased sampling would be appropriate.
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To provide data for the purpose of comparison, HDP and ORAU/NRC chose to perform split soil
samples in the biased locations. During the performance of the split sampling it was evident that
for one of the samples the portion of the split sample assigned to HDP had an elevated
radiological measurement as compared to the split sample portion assigned to the NRC. Further
investigation of the HDP split sample portion identified a fuel pellet fragment. The event was
captured within the Westinghouse corrective action system. The event description is also
captured in NRC Inspection Report 07000036/2013002 {ML13241A252}. As documented in
NRC Inspection Report 07000036/2013003 {ML13336A408} a regulatory compliance issue of
minor safety significance was identified for failure to perform an adequate survey to identify
both a fuel pellet fragment and localized area of contamination during performance of the FSS.

A corrective action implemented as a result of the event was to perform an evaluation and testing
of the GWS process and subsequent data analysis. As a result of the test and evaluation it was
determined that the GWS process directed the technicians to hold the detector 3 inches from the
ground surface. These measurements indicated that the detectability of a single pellet is highly
degraded beyond a depth of 3 inches. This methodology was set up to be consistent with the
MCNP calculations used to establish criticality safety limits for site excavation. For the purpose
of FSS a more appropriate methodology was determined to have the detector held at a distance of
no more than 1 inch from the ground surface with an emphasis on holding the detector as close
as practical to the ground surface.

With the information gained from the test and evaluation it was determined to terminate the FSS
that was in process. The FSS plan for LSA 05-02 was subsequently revised to include the
distance requirement for GWS utilizing the methodology derived from the test and evaluation
LSA 05-02 as stated in the revised survey instructions. The change to the FSS survey
methodology of a GWS performed no more than 1 inch from the surface was implemented
through revision to all future survey instruction documents. LSA 05-02 was resurveyed and
remediated based upon the survey results.
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Figure 3-12
LSA 05-02 Prepared for Final Status Survey

3.3.3 Remedial Actions LSA 05-03

Remedial actions began in LSA 05-03 (which at that time was designated as LSA 05-02), the
Wood Barn Area of the Barns Area, in December 2012.

Remediation in LSA 05-03 consisted of soil remediation. Once soil remediation was completed
FSS activities commenced in the SU. Subsequent to the commencement of FSS activities
chemical analysis of soil samples indicated the need to perform further remediation for chemical
contamination. FSS was subsequently restarted after successful chemical contamination
remediation.

3.3.4 Remedial Actions LSA 05-04

Section 3.3.1 provides a description of remediation activities within LSA 05-04 when the SU
was designated LSA 05-01. As previously discussed the remediation effort in LSA 05-01
required the establishment of LSA 05-04 which in addition to including a portion of former LSA
05-01 SU now encompassed the land area that is the headwater area of the Site Pond. Therefore,
subsequent to the remediation activities as discussed in Section 3.3.1 further remediation of LSA
05-04 was paused. For logistic and work activity reason the remediation of LSA 05-04 was then
scheduled to coincide with the remediation of the Site Pond Area. This would allow access to
LSA 05-04 after Site Spring and Site Pond water was diverted and removed from the area. Thus
allowing access of the heavy equipment required to perform the remediation. Upon remediation
of the radioactive and chemical contamination the SU was prepared for FSS.




Heimatite FSSFR Volume 3, Chapter 16: Survey Area Release Record for Land Survey Area 05,
Decommissioning Survey Units 01, 02, 03, and 04
Project Revision: 1 Page 24 of 162

3.3.5 In Process Remedial Action Support Surveys

During excavation and remediation of LSA 05, the Barns Area, remedial action support surveys
were conducted in accordance with procedure HDP-PR-HP-601, Remedial Action Support
Surveys. The radiological information obtained from the surveys served the purpose of
categorizing the soil/debris into one of three categories; 1) Soil/debris potentially containing
radioactivity concentrations above the Reuse Material Screening Level (RML), 2) Soil expected
to contain radioactivity concentrations that were less than the RML but requiring removal in
order to access additional soil/debris having radioactivity concentrations above the RML, and 3)
Soil expected to contain radioactivity concentrations that are less than the RML and not requiring
removal.

3.3.6 Nuclear Criticality Safety (NCS) Borings

NCS Borings were not required within LSA 05 as the area was never subject to NCS controls.

3.3.7 Groundwater Monitoring Wells

A detailed discussion of history, purpose, use, issues, and results of the groundwater monitoring
wells at HDP is presented in the FSSFR Volume 6, Chapter 1.

During the history of site operations and remediation no groundwater monitoring wells were
located within the boundary limits of LSA 05-01 and LSA 05-03.

One monitoring well was located in LSA-05-02. Monitoring well RR-05 was installed in LSA-
05-02 on June 2, 2004 to assess potential groundwater impact in the Red Room Roof Burial Area
in conjunction with the Remedial Investigation activities. This monitoring well was constructed
to a total depth of 26 ft below ground surface and its screen was isolated to the silty clay zone.
Monitoring well RR-05 was abandoned on August 15, 2006. A variance for abandonment of this
well was approved by MDNR (Variance No. 3268) that allowed for the removal of the upper 3
feet of casing and tremie filling the well with grout from the bottom to top. Abandonment of
monitoring well RR-05 included tremie grouting the well from the bottom to top and the removal
of the upper 17.6 feet of PVC riser pipe.

Three monitoring wells were/are located in LSA-05-04. Hybrid well CB-02 (total depth 31.5 ft)
was installed on June 2, 2004. This well was installed to assess potential groundwater impact in
the Cistern Burn Pit area in conjunction with the Remedial Investigation activities. Well CB-02
was abandoned on August 15, 2006. A variance for abandonment of this well was approved by
MDNR (Variance No. 3268) that allowed for the removal of the upper 3 feet of casing and
tremie filling the well with grout from the bottom to top. Abandonment of monitoring well CB-
02 included tremie grouting the well from the bottom to top and the removal of the upper 29.5
feet of PVC riser pipe.

Monitoring well GW-AA (total depth 29.9 ft) was installed on September 10, 2009 and its screen
was isolated in the sand/gravel hydrostratigraphic unit. This monitoring well was abandoned on
November 6, 2013. The well was overdrilled with 8 inch Outside Diameter Hollow Stem Augers
to remove the existing well materials including PVC screen, PVC riser, sand filter pack and
grout. The well overdrilling was advanced to the top of bedrock. Following the removal of the
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well materials, the borehole was tremie grouted from the bottom to top in accordance with
MDNR regulations (10 CSR 23-4.080).

Post-remediation monitoring well GW-HH was installed on June 6, 2016. This well is installed
to a depth of 29.5 ft and is screened in the sand/gravel hydrostatigraphic unit. Monitoring well
GW-HH was installed to collect groundwater samples during the post-remediation phase of
decommissioning. The results of this monitoring well are presented in FSSFR Volume 6.

3.3.8 Subterranean Piping

Preliminary remediation planning activities indicated that Site Spring inlet and transfer piping
should be encountered in LSA 05-01 and LSA 05-04, and that a portion of an abandoned public
water line would be encountered in LSA 05-02 and LSA 05-03. As LSA 05 is not within the
area of the former Process Buildings and site warehouse no process piping would be present or
encountered within LSA 05.

As described in Section 3.3.1, the Site Spring inlet and transfer pipe was replaced with a new
pipe. As such, there is no dose associated with this piping in LSA 05-01.

The abandoned public water piping line encountered in LSA 05-02 and LSA 05-03 was removed
and disposed of. As such, there is no dose associated with piping in LSA 05-02 and LSA 05-03.

A portion of piping SU STM-6 remains in LSA 05-04, therefore 0.5 mrem/yr will be added to
the LSA 05-04 total dose summation to account for the remaining subterranean piping dose
contribution.

3.3.9 Characterization Core Bores

Radiological characterization surveys for the HDP were conducted in several phases by multiple
contractors over several years prior to the issuance of the DP. A total of twenty-seven (27) core
borings to depths as deep as 35 feet bgs were performed for characterization within LSA 05-01,
LSA 05-02, LSA 05-03, and LSA 05-04 prior to remediation.

Within LSA 05-01, one of the four characterization boring locations within the SU exceeded a
SOF of 1 as compared to the Uniform Stratum criteria (sample NB-124) up to a maximum depth
of 4.55 ft bgs. Remediation progress was reviewed to ensure that the soil in the area of the
sample was adequately removed during remediation with the excavation of soil occurring to
average depths of 7 to 10 feet bgs at this location.

Within LSA 05-02, two of the seven characterization boring locations within the SU exceeded a
SOF of 1 as compared to the Uniform Stratum criteria (samples SO-RR6 and RR-01) up to a
maximum depth of 1 ft bgs. Remediation progress was reviewed to ensure that the soil in the
area of the samples was adequately removed during remediation with excavation of soil
occurring to average depths of 4 to 5 feet bgs at these locations.

Within LSA 05-03, one of the five characterization boring locations within the SU exceeded a
SOF of 1 as compared to the Uniform Stratum criteria (sample OA-04) up to a maximum depth
of 1 ft bgs. Remediation progress was reviewed to ensure that the soil in the area of the soil
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sample was adequately removed during remediation with excavation of soil occurring to average
depths of 4 to 5 feet bgs at this location.

Within LSA 05-04, one of the eleven characterization boring locations within the SU exceeded a
SOF of 1 as compared to the Uniform Stratum criteria (sample SW-01) up to a maximum depth
of 1 ft bgs. Remediation progress was reviewed to ensure that the soil in the area of the soil
sample was adequately removed during remediation with excavation of soil occurring to average
depths of 8 to 10 feet bgs at this location.

Figures 3-13 through Figure 3-16 provide the location of the characterization samples taken in
each SU.

Figure 3-13
Site Characterization Borings within LSA 05-01
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Figure 3-14
Site Characterization Borings within LSA 05-02
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Figure 3-15
Site Characterization Borings within LSA 05-03
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Figure 3-16
Site Characterization Borings within LSA 05-04
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3.3.10 Remedial Action Support Survey for FSS Design

The RASS was conducted 1) to guide remediation activities, 2) to determine when an area or SU
had been adequately prepared for FSS, and 3) to provide updated estimates of the parameters to
be used for planning the FSS. Upon completion of remediation within the SU and prior to
implementation of FSS activities, a final RASS was performed to validate the status of the SU
prior to implementing Isolation and Control (I & C) postings. The I & C posting for LSA 05-01,
LSA 05-02, LSA 05-03, and LSA 05-04 were completed on various dates ranging from August,
2013 to November, 2015. Figure 3-17 is a photograph provided as an example, which shows

LSA 05-02 ready for final RASS to support FSS Design.
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Figure 3-17
LSA 05-02 Isolation and Control for FSS Design
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The RASS of each SU included a GWS, systematic surface sample collection based on a random
start triangular grid (ranging from 8 to 19 samples per SU), and biased surface sampling. For
LSA 05-01 a mixture of on-site soil data, and previously collected characterization data was
used. For LSA 05-02 and LSA 05-03, soil samples were analyzed onsite by gamma
spectroscopy, no Tc-99 sampling was performed during the RASS of these SUs. Instead,
historic Tc-99 data was reviewed to determine the potential for residual Tc-99 contamination in
LSA 05-01 and LSA 05-02. For LSA 05-04 all RASS soil samples were analyzed at the offsite
laboratory. The Final RASS systematic sample results used to develop the FSS sampling grid
are summarized in Table 3-1 below:
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Table 3-1
Summary of Final RASS Results for LSA 05-01 Through LSA 05-04
LSA Ra-226 (net) Tc-99 Th-232 (net) U-234 U-235 U-238
Mean Max | Mean Max | Mean Max | Mean Max | Mean  Max Mean Max
05-01 0.18 | 0.52 | 465|996 | NEG | 028 | 463 | 11.9 | 0.16 | 0.64 0.22 2.47
05-02 0.36 | 0.71 - - 0.16 | 033 | 14.0 | 36.7 | 0.52 | 1.39 | 2.13 12.5
05-03 0.41 0.72 - E 0.13 0.35 | 10.2 | 29.0 | 0.45 | 1.60 1.72 9.56
05-04 | NEG | NEG | 1.75 | 9.37 | 0.03 0.18 | 468 | 143 | 0.26 | 0.79 1.40 3.53
DCGL’ 1.9 25.1 2.0 195.4 51.6 168.8

Notes:
1. All units are in picocuries per gram (pCi/g)

2. Results reflect net concentrations after subtraction of background (Ra-226 bkg = 0.9 pCi/g; Th-232 bkg = 1.0 pCi/g).
3. Uniform Stratum DCGLs (From Table 4-1)

All Final RASS systematic sample and biased sample results were less than the appropriate
DCGLy, (Uniform Stratum) and the Final RASS data set was considered sufficient to support
FSS design.

3.3.11 Isolation and Control

As directed by HDP-PR-HP-602, Data Package Development and Isolation and Control
Measures to Support Final Status Survey, LSA 05-01, LSA 05-02, LSA 05-03, and LSA 05-04
were isolated and controlled in accordance with Work Package HDP-WP-ENG-803, Isolation
and Control Measures, (See Figure 3-18). Isolation and control measures included silt fence,
straw wattle, and soil berms between these SUs and the adjacent remediation area to ensure that
cross-contamination of these LSAs undergoing FSS did not occur.

The administrative control of distinctive green and white rope with multiple postings labeled
“Contact Health Physics Prior to Entry” was installed around the entire perimeter of the SUs
prior to FSS field activities to prevent inadvertent entry by site personnel. LSA 05-01, LSA
05-02, LSA 05-03 and LSA 05-04 are located within the fenced security perimeter of the HDP
which therefore inhibits access by the general public.
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Figure 3-18

Isolation and Control of Area Containing LSA 05-01 through LSA 05-04
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3.3.12 Surveillance Following FSS

Following the completion of a FSS, the DP requires continued surveillance to minimize the
potential to re-contaminate a SU (e.g., surface water transport of potentially contaminated
sediment or a soil pile that was not present during FSS). The surveillance includes the routine
visual inspection of the integrity of the | & C measures implemented for LSA 05-01, LSA 05-02,
LSA 05-03, and LSA 05-04. If a SU is suspected of having been re-contaminated then an
investigation survey will be performed to reconfirm the FSS survey validity.

LSA 05 as a consequence of its location on the site and the sequence of remediation activities
within the LSA provided no risk of re-contamination of any SU within LSA 05. LSA 05-01,
LSA 05-02 and LSA 05-03 are bounded on the northwest boundaries of the SUs by State Road P
a public road which does not contain radioactive material (see Figure 3-18). Therefore there is
not a possibility of contamination from up-gradient land areas (State Road P).

LSA 06-01 and LSA 06-02 are below the grade of LSA 05-02 and LSA 05-03 (see Figure 3-25)
and are Class 3 and Class 2 SU respectively. Therefore, there is not a possibility of
recontamination LSA 05-02 or LSA 05-03 from LSA 06-01 and LSA 06-02.

LSA 05-04 is down-gradient of LSA 05-01 and LSA 05-02. The remediation and FSS of LSA
05-04 was completed after the completion of FSS in LSA 05-01 and LSA 05-02. Therefore,
there is not a possibility of recontamination LSA 05-04 from LSA 05-01 and LSA 06-02. LSA
03-01 is adjacent to the western boundary of LSA 05-04 and is a Class 3 SU. As such it does not
present the possibility of recontamination of LSA 05-04. LSA 02-01 is down-gradient of LSA
05-04 and therefore does not present a possibility of recontamination of LSA 05-04.

3.3.13 Backfill of Survey Units

Although not a function of remediation, but as described in the DP Section 8.8, LSA 05-01, LSA
05-02 and LSA 05-03 were backfilled with “off-site borrow” soil from the Horine Road (sub-
surface backfill) and Huskey Road (topsoil) sites. Further details on off-site “borrow” soil can
be found in FSSFR Volume 2, Chapter 8.

As a result of the identification of a fuel pellet fragment identified in LSA 05-02 (as described in
detail in section 17.1) it was identified that there was a possibility that fuel pellet fragments may
exist in previously processed reuse soil. As such, the RSO and the remediation contractor
established a process assumed to provide efficient operations while ensuring adequate survey to
identify a fuel pellet fragment. A layer of reuse soil would be placed within LSA 05-02 and
surveyed to identify a fuel pellet fragment.

An approximate 6 inch layer (estimated 275 cubic yards) of Reuse Stockpile 2 was placed in
LSA 05-02 and the requisite GWS was performed. At the completion of the first layer of reuse
soil transport, spreading and GWS in LSA 05-02 the soil was found to be acceptable. A review
of the process was determined by the remediation contractor to be inefficient. The process was
abandoned with the single layer of Reuse Stockpile 2 remaining in LSA 05-02. The dose impact
associated with Reuse Stockpile 2 is assigned to LSA 05-02. LSA 05-02 was subsequently
backfilled with off-site borrow material.
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As a consequence of the inefficiency of surveying each layer of reuse soil being place in a SU
process the remediation contractor and site staff pursued and established the use of the
[SO-Pacific S3 Soil Sorting System to process reuse soil for the presence of fuel pellet
fragments. This process proved to be more efficient. See FSSFR Volume 2, Chapter 1 for a
detailed discussion of the ISO-Pacific S3 Soil Sorting System

During backfill operations 238 cubic yards of Reuse Stockpile 8b was placed in LSA 05-04. The
dose impact associated with Reuse Stockpile 8b is assigned to LSA 05-04.

3.3.14 Groundwater Monitoring

In response to NRC RAI Chapter 3-4, during the review and approval process for the DP,
Westinghouse documented in letter HEM-11-96 {ML111880290} the revised text of DP Section
14.5.1 to be as follows:

“Post-remediation monitoring wells will be sampled quarterly after the completion of
remediation until license termination. The data collected will be used to confirm that the
sum of the annual dose from groundwater for all the radionuclides does not exceed the EPA
Maximum Contaminant Level (MCL) of 4 millirem/year. Separately, the sum of the dose
from all residual sources remaining after remediation, including soil and groundwater
pathways, will be confirmed to result in an annual dose that does not exceed 25
millirem/year.”

As stated in the Executive Summary section, the exposure results of this report will be combined
with the dose attributed to groundwater to demonstrate that the site has met the requirements for
unrestricted release consistent with the requirements of the Title 10 CFR 20 Subpart E, "Criteria
for License Termination.” As such, for the purpose of this report, groundwater will be assigned
a conservative SOF of 0.16 which equates to 4 mrem/yr (milliroentgen equivalent man/year)
until such time that the post-remediation groundwater sampling has been completed and reported
as part of FSSFR Volume 6, Chapter 7, Post-remediation Groundwater Monitoring Summary.
The final dose for LSA 05-01, LSA 05-02, LSA 05-03 and LSA 05-04 will be reported in FSSFR
Volume 7 reflecting the updated results of the post-remediation groundwater monitoring.
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40 RELEASE CRITERIA

As the release criteria for all LSA SUs is common, FSSFR Volume 3, Chapter 1, Section 3.0,
Release Criteria, provides a detailed discussion on the release criteria that is applicable to LSA
05-01, LSA 05-02, LSA 05-03 and LSA 05-04. Table 4-1 provides the applicable DCGLs.

Table 4-1
Adjusted Soil DCGL,’s by CSM*

Three Layer Approach DCGL,, Values (pCi/g)b Uniform
Radionuclide Surface ok Stenti Excavation Stratum
Stratum Scenario (pCi/g)
Radium-226+C* 5.0 2.1 5.4 1.9
Technetium-99 151.0 30.1 74.0 25.1
Thorium-232+C*° 4.7 2.0 5.2 2.0
Uranium-234 508.5 235.6 872.4 195.4
Uranium-235+D¢ 102.3 64.1 208.1 51.6
Uranium-238+D° 297.6 183.3 551.1 168.8

*Table as presented in FSSFR Volume 3, Chapter 1.

®The reported DCGLw’s are the activities for the parent radionuclide and were calculated to account for the dose contribution
from insignificant radionuclides.

“+D indicates the DCGL,, includes short-lived (half-life <6 mo.) decay products.

4+C indicates the DCGL,, includes all radionuclides in the associated decay chain.

As the release criteria for all BSA SUs is common, FSSFR Volume 4, Chapter 1, Section 3.0,

Release Criteria, provides a detailed discussion on the release criteria that is applicable to BSA
05-01 and BSA 05-02. Table 4-2 provides the applicable DCGLs.

Table 4-2

Building and Structural Surfaces Gross Radioactivity DCGL,, for Small Office

DCGL Radioactivity Frac.tion-s
Radionuclide Vo, Based on Characterization
(dpm/100 cm®) Data ®
ata
U-234 20,000 8.27E-01
U-235+D 19,000 3.72E-02
U-238+D 21,000 1.27E-01
Tc-99 13,000,000 2.83E-03
Th-232 +C 1,200 3.21E-03
Np-237+D 2,700 5.57E-05
Pu-239/240 3,500 2.03E-06
Am-241 3,400 2.68E-03
Totals: 1.0
Gross Activity DCGL,, (dpm/100 ¢cm?) " : 18,925

# Values are taken from Table 4-1 of DP Chapter 4.

- Calculated using Equation 4-4 of MARSSIM and rounded down (truncated) to two significant figures.




Hematite FSSFR Volume 3, Chapter 16: Survey Area Release Record for Land Survey Area 05,
Decommissioning Survey Units 01, 02, 03, and 04
Project Revision: 1 Page 35 of 162

5.0 FINAL STATUS SURVEY DESIGN LSA 05-01

This section of the report describes the method for determining the number of samples required
for the FSS of LSA 05-01 as well as summarizing the applicable requirements of the FSS Plan.
These include the DCGLy, scan survey coverage, and Investigation Action Levels (IAL). The
radiological instrumentation used in the FSS of LSA 05-01 and the detection sensitivities are also
discussed.

5.1 FSS Plan Design Requirements

FSS Plan requirements for LSA 05-01 were driven by the type (Open Land) and Class (Class 1)
of the SU and developed in accordance with HDP procedure, HDP-PR-FSS-701, Revision 2,
Final Status Survey Plan Development, February 2013.

5.1.1 Surrogate Evaluation Areas

A discussion of Surrogate Evaluation Areas is given in the FSSFR Volume 3, Chapter 1, Section
5.0, Final Status Survey Design.

5.1.2 DCGLy

During the FSS design process a review was performed of the historic characterization data for
LSA 05-01. The review identified one area that was previously found to exceed a Uniform SOF
of 1.0 (discussed in Section 3.3.9). Next the remediation history was reviewed to confirm that
the area was adequately addressed, and the RASS data was used as confirmation that no known
areas of residual radioactivity remained within the survey areas that exceeded the Uniform
DCGLy. Therefore the Uniform DCGL,, was selected for use in demonstrating compliance with
the release criteria.

5.1.3 GWS Coverage
As a Class 1 SU, LSA 05-01 was required to undergo a 100% GWS.

5.1.4 Instrumentation

Radiological instrumentation selected for performance of GWS within LSA 05-01 was the
Ludlum 44-10 2” x 2” sodium iodide (Nal) detectors, coupled to a Ludlum 2221
scaler-ratemeter.

5.1.5 Scan Minimum Detectable Concentration (MDC)

As background levels were approximately 10,000 counts per minute (cpm) within LSA 05-01,
the scan minimal detection concentration (MDC) calculation for total uranium given in HDP-PR-
FSS-701, Final Status Survey Plan Development, Step 8.2.6.d, was applied:

1

Scan MDC (total uranium) —
(( fy-234 >+(fu—235>+< fu-238 ))
7383 pCi/g) \&9pCi/g) " \62.8pCi/g

Equation 5-1
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In order to calculate the Scan MDC for total uranium using the above equation, an average
enrichment for the SU must be known which in turn will provide relative isotopic fractions for
U-234, U-235, and U-238 as given in Appendix G of HDP-PR-FSS-701, Revision 2, Final Status
Survey Plan Development. Based on the systematically collected RASS samples in LSA 05-01,
the average enrichment for the SU was 2.73%.

Standard Scan MDCs for Radium-226 and Thorium-232 using a 2” x 2" Nal detector are found
in Table 6.4 of NUREG-1507 and are shown in Table 5-1. Prospectively calculated Scan MDCs
for 2” x 2” Nal detectors that were used in LSA 05-01 are shown below:

Table 5-1
Scan MDC:s for 2” x 2” Nal detector, 10,000 cpm background: LSA 05-01
Scan MDC | DCGLw Scan DCGLw* Scan DCGLw*
(Total U) (Total U) MDC (Ra-226) MDC (Th-232)
(Ra-226) (Th-232)
LSA 05-01 74.7 25.9 2.8 2.8 1.8 3.0

*DCGL, includes background concentrations of 0.9 pCi/g for Ra-226 (no ingrowth) and 1.0 pCi/g for Th-232. DCGLw values are based on the
Uniform Stratum release criteria.

The values in Table 5-1 reflect those presented in the FSS Plans prepared for the SU prior to
FSS. See Section 9.2 for a discussion of the changes made to Scan MDC calculations after FSS
was originally performed based on commitments made to the NRC.

5.1.6 Investigation Action Level

FSSFR Volume 3, Chapter 1, Section 6.1.3, Investigation Action Level (IAL), provides a
discussion in regards to the IAL. The FSS in LSA 05-01 was performed prior to the
development of HDP memorandum, HEM-15-MEMO-021 “Evaluation of the Scan IAL for
Class 1 Areas at the Westinghouse Hematite Site” which established a standard Scan [AL for all
Class 1 SU’s at the Hematite Site. The IAL used during the GWS of LSA 05-01 was established
at 1,352 net counts per minute (ncpm) which was a calculated value equivalent to the expected
scan rate for a potential hot spot representing the DCGL,, for Total Uranium of 74.7 pCi/g (using
a U-235 enrichment of 2.73%). Given that this Scan IAL is conservative compared to the value
of 4,000 ncpm prescribed by the revised HDP FSS program, and that all FSS data is post
processed and evaluated as described in FSSFR Volume 3, Chapter 1, Section 6.1.3, the Scan
IAL for LSA 05-01 of 1.352 is considered acceptable.

5.1.7 LSA 05-01 FSS Design Summary

The FSS Plans for LSA 05-01 can be found in Appendix G. Table 5-2 presents an overall FSS
design and implementation summary for LSA 05-01.
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Table 5-2

FSS Design Summary for LSA 05-01

Gamma Walkover Survey (GWS):

Scan Coverage 100% Accessible Excavation Floor and Wall Surfaces

Scan MDC

74.7 pCi/g total Uranium (unsaturated soil)
97.6 pCi/g total Uranium (saturated soil)

Investigation Action Level (IAL)

1,352 net cpm*

*After GWS is performed, the data will be examined to
confirm areas exceeding the calculated IAL and statistical
analysis will determine significance.

Systematic Sampling Locations:

Depth Number of Samples | Comments: Water intrusion has caused
0 — 15 cm (Surface) 4 less than five percent (<5%) of the floor
15 cm — 1.5 m (Root) 15 surfaces adjacent to the toe of the slope

(within the footprint of Spring Pipe
Section #2) to be underwater and not
accessible for scan survey. See the

> 1.5m (Excavation) 12 “Specific Instructions” section for
compensatory measures that will be used
to characterize areas not immediately
accessible for scan surveys.

Biased Survey/Sampling Locations:

Biased samples may be collected during Gamma Walkover Surveys (at the discretion of the HP Technician),
after statistical analysis of the survey data, or at the direction of Radiological Engineering.
Inaccessible (Underwater) Sample Locations:

Samples will be collected at three stations located within areas that will be underwater. Two samples will be
collected from each location (for a total of 6 samples). See Appendix P-4 for detail regarding the depth and
location of these samples.

Limestone Slope Area: NOTE: The purpose of the following biased samples on the slope are to determine the

extent of limestone that extends beyond a 1:1 slope, therefore the following samples may be taken prior to
isolation and control or any time prior to backfill.
Both vertical and horizontal cores will be used to collect samples from the sloped area containing limestone.

If no limestone is present, sample the first 6-inches of soil; then sample the next 6-inches of soil. See details
from the instructions and the maps provided in subsequent sections of this survey instruction.

VERTICAL SAMPLES: Samples will be collected by coring vertically down into the sloped
limestone area from 9 stations located on the sloped surface leading up to State Road P. Two samples
will be collected from each station for a total of 18 samples.

HORIZONTAL SAMPLES: Samples will be collected by coring horizontally into the sloped
limestone area from 5 stations located on the sloped surface near State Road P. Two samples will be
collected from each station for a total of 10 coring locations. The first sample will be collected to
determine the extent of limestone remaining on the hillside. The second sample will collect the
remaining 6-inches of soil past the depth of remaining limestone.

Instrumentation

Ludlum 2221 with 44-10 (2 x 2” Nal) detector

Used for GWS and to obtain static count rates
at biased measurement locations.
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6.0 FINAL STATUS SURVEY IMPLEMENTATION LSA 05-01

FSS was performed in accordance with procedure HDP-PR-FSS-711, Final Status Surveys and
Sampling of Soil and Sediment.

6.1 Gamma Walkover Survey
6.1.1 Instrumentation

The selected instrumentation to perform the GWS in LSA 05-01 was a 2” x 2” Nal detector in
combination with a Ludlum 2221 rate meter. Each Nal instrumentation set was interfaced with a
Trimble DGPS (Digital Global Positioning System) and handheld data logger.

Prior to the first field use of the GWS instrumentation, initial set-ups were performed. Also,
daily pre- and post-use source checks were performed for each day that GWS was performed
within the SU. Initial set-ups, daily source checks, and control charting were performed
according to the requirements of HDP-PR-HP-416, Operation of the Ludlum 2221 for Final
Status Survey.

6.1.2 GWS Performance

All GWS measurements on the excavation floor and slope collected with the Nal detector(s)
were connected to a Trimble DGPS and with a hand-held data logger. The logging frequency in
the SU was 1 GWS measurement per second. Each gross gamma measurement is correlated to a
set of coordinates based on the Missouri East State Plane, NAD 1983.

The GWS requirements involved moving the Nal detector in a side-to-side fashion no faster than
1 foot per second while holding the probe as close as possible to the excavation surface
(nominally 17, but not to exceed 3”). At the same time, the technician was required to slowly
advance, causing the detector to trace out a serpentine path over the excavation surface.

Health Physics (HP) Technicians performing GWS in LSA 05-01 used the 1,352 ncpm IAL as a
field guide to know when to slow or pause the GWS for more deliberate investigation. If during
the GWS, audible count rates noticeably increase above the general area average (i.e., >
minimum detectable count rate), HP Technicians were required to pause momentarily and
observe count rates. If sustained count rates approached the IAL, further focused investigation
was conducted within the locally elevated area for both manual and GPS datalogged GWS.

To use the IAL effectively, HP Technicians first determined the local background count rate
before starting the GWS. Although the ambient gamma level may vary across the SU due to
excavation geometry and relative distance from contaminated materials in nearby remedial
excavations, the average background rate (measured at waist level) within the LSA ranged
between 10,000 and 12,000 gross counts per minute (gcpm). Therefore, at locations where the
2”7 x 27 Nal detector measurements exceeded 11,352 to 13,352 gcpm, HP Technicians slowed or
paused the GWS for more careful investigation of the small areas of elevated activity before
deciding if “flagging” a point for potential biased sampling was warranted.

Slopes and sidewalls, hard to reach areas, and non-typical areas were surveyed manually to the
maximum extent practical in order to assess the potential for an area of elevated residual activity
over 100% of the exposed excavation surface.
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After the GWS survey was complete, the GPS/GWS data was reviewed by Radiological
Engineering and the HP Technician performing the survey to determine if possible areas of
elevated residual activity remained within the SU that required biased sample investigation.
Areas that were flagged by the HP Technician were considered, as well as a statistical evaluation
of the GWS data set. The statistical evaluation determined the mean count rate and standard
deviation associated with the GWS and then could be used to identify any areas that exceeded 3
standard deviations above the mean. The number of biased samples to be collected and the
locations are based on flagged locations exceeding the IAL, the statistical evaluation of the GWS
data set, and the professional judgment of Radiological Engineering.

6.2 Soil Sampling
6.2.1 Systematic Soil Sampling Summary
Table 6-1 provides a summary of systematic sampling by stratum for LSA 05-01.

Table 6-1
Systematic Sampling Summary by Stratum for LSA 05-01
Systematic
SU Area
LSA 3 Deep QC
planar (m”) Surface Root (Excavation)
05-01 1,781 0 6 21 3

6.2.2 Systematic Sampling LSA 05-01

Within LSA 05-01 in its final configuration, there were no systematic locations in which portions
of the surface stratum [0 — 15 centimeters (cm)] remained in the SU after remediation. There
were six systematic locations in which portions of the root stratum (15 cm — 150 cm) remained in
the SU after remediation. Twenty one (21) excavation stratum samples were collected using
hand trowels for six-inch grabs, or hand augers as necessary below the existing excavation
surface. Given a planar area of 1,781 m” for LSA 05-01 and a 16 - point systematic triangular
grid, the point-to-point distance within each row was 11.3 m.

While there were sixteen systematic locations on the LSA 05-01 sampling grid, a total of thirty
(30) samples were collected at these locations, including:

e Zero (0) samples collected within the remaining surface stratum

e Six (6) samples collected within the remaining root stratum

e Twenty-one (21) samples collected within the excavation, or “deep” stratum
e Three (3) Quality Control (QC) field replicate

Figure 6-1 presents the map of the systematic sample locations which were sampled within LSA
05-01. The inset table notes the location coordinates (Missouri East, North American Datum
(NAD) 1983) and collection intervals for each systematic location.
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Figure 6-1
LSA 05-01 Systematic Soil Sample Locations

LSA 05-01 Sy

L05-01-46-T-5-54
L0501-47-T-R-S.

L05-01-31-T-R/S
L05-01-32-T-E=§

L0501-19-T-
L06-01-19-T
L05-01-20-T,

40 60 Feet
End

Sample ID Depth Depth Northing Easting

| (inches) (inches)
L050119TSS00 0 6 8644855 825499.8
L0501197SQ00 0 6 8644855 8264898
LO50120TRS00 6 60 8644855 826499.8
L050121TSS00 0 6 8644785 826526
LO50122TRSO0 6 60 8644785 826526
L050125TRS00 0 36 8645047 826519
LO50127TRS00 36 84 864497.7 826545.2
LOS0128TESOO 0 6 8644977 8265452
L050131TRS00 6 36 8645309 826512
L050132TES00 0 6 8645309 826512
LO50133TRS00 6 54 8645239 8265382
LO50133TESCO 0 6 864550.1 8265312
LO50140TRS00 6 30 8645431 B826557.4
105014675500 0 & 8645764 B26524.1
LO50147TRS00 6 60 8645764 B826524.1
LO50148TRS00 0 24 864569.3 826550.4
LO50154TRS00 0 6 8645956 826543.3
LOS0155TESOO 0 6 8645956 826543.3
LO50156TRS00 & 18 8645886 B826569.6
LOS0157TESCO 0 6 8645886 B826569.6
LO50162ZTRS00 6 60 8646148 8265626
LO50162TRQOD o 6 8646148 8265626
LO50163TESOO 0 6 8646148 8265626
LOS0164TRS00 0 6 864607.8 8262888
LD50165TESOO 0 & 8646078 8262888
LO50165TEQOO 0 6 864607.8 826288.8
L0S0168TSS00 0 6 864641 B826555.5
LO50170TRS00 6 60 864641 B826555.5
LO50171TRS00 0 30 864634 8265818
L050172TES0O 30 36 864634 8265818
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Table 6-2 below presents a tabular listing of all FSS samples collected within LSA 05-01 with
associated IDs, sample types, collection intervals, coordinates, and notes as presented in the FSS

Plan (Appendix G).
Table 6-2
FSS Sample Locations and Coordinates for LSA 05-01
Hematite Procedure: HDP-PR-FSS-701, Final Status Survey Plan Development
Decommissioning -
Project Revision: 10 Ag:;::(?l);fPl-*l
APPENDIX P-4
FSS SAMPLE & MEASUREMENT LOCATIONS & COORDINATES

Survey Area: LSA 05 Description: Barns and Cistern Open Land Area

Survey Unit: 01 Description: Red Room Roof / Limestone Fill / Cistern Burn Pit
Survey Type: FSS Classification: Class 1

Mez}surement or Surfgce or Type Staq Enc_:l Nonhing** Easting"‘* Remarks / Notes

Sample ID CSM Elevation* Elevation* (Y Axis) (X Axis)

L050119TSS00 Uniform S 439.8 4393 864486 826500 Surface 6-in grab
L050120TRS00 Uniform S 4393 434.8 864486 826500 Root Zone Composite
L050121TSS00 Uniform S 435.0 4345 864479 826526 Surface 6-in grab
L050122TRS00 Uniform S 4345 430.0 864479 826526 Root Zone Composite
L050125TRS00 Uniform S 4322 429.2 864505 826519 Root Zone Composite
L0O50127TRS00 Uniform S 4294 4254 864498 826545 Root Zone Composite
LO50128TES00 Uniform S 4254 424.9 864498 826545 Excavation 6-in Grab
LO50131TRS00 Uniform S 439.0 436.5 864531 826512 Root Zone Composite
LO50132TES00 Uniform S 436.5 436.0 864531 826512 Excavation 6-in Grab
LO50133TRS00 Uniform S 427.7 423.7 864524 826538 Root Zone Composite
LOS0139TES00 Uniform S 427.7 4272 864550 826531 Excavation 6-in Grab
L050140TRS00 Uniform S 426.6 424.6 864543 826557 Root Zone Composite
L050146TSS00 Uniform S 441.7 4412 864576 826524 Surface 6-in grab
L050147TRS00 Uniform S 4412 436.7 864576 826524 Root Zone Composite
L050148TRS00 | Uniform S 427.0 425.0 864569 826550 Root Zone Composite
L050154TRS00 Uniform S 429.1 428.6 864596 826543 Root Zone Composite
L050155TES00 |  Uniform S 4286 428.1 864596 826543 Excavation 6-in Grab
L050156TRS00 Uniform S 426.4 4254 864589 826570 Root Zone Composite
LOS0157TES00 Uniform S 4254 4249 864589 826570 Excavation 6-in Grab
L050162TRS00 Uniform S 428.1 423.6 864615 826563 Root Zone Composite
LO50163TES00 Uniform S 427.6 427.1 864615 826563 Excavation 6-in Grab
L050164TRS00 Uniform S 426.6 426.1 864608 826289 Root Zone Composite
LO50165TES00 Uniform 8 426.1 425.6 864608 826289 Excavation 6-in Grab
L050169TSS00 Uniform S 4415 441.0 864641 826556 Surface 6-in grab
L050170TRS00 Uniform S 441.0 436.5 864641 826556 Root Zone Composite
LO50171TRS00 Uniform S 428.6 426.1 864634 826582 Root Zone Composite
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Me;lsurement or | Surface or Type Stm Enq Northin_g** Easting*"' Rl it
Sample ID CSM Elevation* Elevation* (Y Axis) (X Axis)

L050172TES00 Uniform S 426.1 425.6 864634 826582 Excavation 6-in Grab
L050119TSQ00 Uniform Q 439.8 439.3 864486 826500 QA Duplicate Sample
L050162TRQO0 Uniform Q 428.1 427.6 864615 826563 QA Duplicate Sample
L050165TEQ00 | Uniform Q 426.6 426.1 864608 826289 QA Duplicate Sample
LO50176TUBOO Uniform B 4278 4273 864558 826554 Biased 6-in Grab
L050177TUBOO Uniform B 4273 426.8 864558 826554 Biased 6-in Grab
L050186TUB0OO Uniform B 427.5 427.0 864572 826559 Biased 6-in Grab
L050187TUBOO Uniform B 427.0 426.5 864572 826559 Biased 6-in Grab
LO50188TUBOO Uniform B 4273 426.8 864557 826548 Biased 6-in Grab
L050189TUBOO Uniform B 426.8 426.3 864557 826548 Biased 6-in Grab
L050190TUBOO Uniform B 4269 426.4 864581 826553 Biased 6-in Grab
LOS0191TUBOO Uniform B 426.4 4259 864581 826553 Biased 6-in Grab
L050192TUB0O Uniform B 427.1 426.6 864569 826551 Biased 6-in Grab
L050193TUBOO Uniform B 426.6 426.1 864569 826551 Biased 6-in Grab
LO50194TUBOO Uniform B 4274 426.9 864557 826546 Biased 6-in Grab
LO50195TUB0OO Uniform B 4269 426.4 864557 826546 Biased 6-in Grab
LOS0196TUBOO Uniform B 427.6 427.1 864566 826548 Biased 6-in Grab
LO50197TUBOO Uniform B 427.1 426.6 864566 826548 Biased 6-in Grab
L0O50198TUBOO Uniform B 4274 426.9 864596 826553 Biased 6-in Grab
L050199TUBOO Uniform B 429.3 4293 864607 826549 Biased 6-in Horizontal Grab
L0501100TUBO Uniform B 4332 433.2 864610 826545 Biased 6-in Horizontal Grab
L0501101TUBO Uniform B 428.8 428.8 864615 826558 Biased 6-in Horizontal Grab
LOS01102TUBO Uniform B 4344 4344 864620 826550 Biased 6-in Horizontal Grab
L0501103TUBO Uniform B 426.8 426.8 864584 826538 Biased 6-in Horizontal Grab
LO501104TUBO Uniform B 426.6 426.1 864548 826537 Biased 6-in Grab
L0501105TUBQ | Uniform B 4319 4314 864555 826527 Biased 6-in Grab
L.0501106TUBO Uniform B 436.9 436.4 864504 826511 Biased 6-in Grab
L0501107TUB | Uniform B 436.5 436.0 864553 826521 Biased 6-in Grab

*Elevations are in feet above mean sea level.
** Missouri - East State Plane Coordinates [North American Datum (NAD) 1983] (Open Land Area)
CSM:  Three-Layer (Surface-Root-Deep) or Uniform

Type:  Systematic = S, Biased = B; QC =Q: Investigation = |

Quality Record

Green shaded samples are the
samples at each sample location,
for use in WRS Test.

6.3  Biased Soil Sampling

As discussed in FSSFR Volume 3, Chapter 1, Section 6.1.3, there are three key methods for
identifying areas for biased soil sampling, the IAL, the Z-score of the FSS GWS, and the
professional judgment of the HP Staff. For LSA 05-01 a significant number of biased locations
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were selected within the SU, 24 samples in total. These biased samples were based on the
evaluation of the GWS survey, or based on the judgment of the Radiological Engineering
department.

Due to the proximity of LSA 05-01 to the public roadway State Highway P, and due to the
MoDOT restrictions on excavation near the active roadway, a significant number of biased
samples were collected within the right of way of the roadway, some collected horizontally into
the slope of the roadway. These samples are intended to represent the soil that must be left in
place so that the structural integrity of the roadway is not impacted.

It is important to note that during systematic sampling of LSA 05-01, an area of elevated Tc-99
activity was identified exceeding the DCGL,,. Additional biased samples were collected in this
area, and two of these biased samples also exceeded the DCGL,,. An Elevated Measurement
Comparison (EMC) investigation was performed on this area, and the successful results of the
EMC are presented in the following Section 6.3.1.

6.3.1 EMC Investigation

Since several systematic and biased samples from one area of LSA 05-01 exceeded a SOF of 1,
an EMC Investigation was performed for the SU as required by Procedure HDP-PR-FSS-721
Final Status Survey Data Evaluation. As the elevated sample activity was due to Tc-99, GWS
survey data was not used in determining the size or shape of the area. The size of the associated
elevated area surrounding this biased location was determined by using the nearest “clean”
systematic and biased locations, as well as professional judgment to define a polygonal area of
87 m” as calculated by GIS software. This 87 m” polygon was placed around the elevated biased
sample locations to define the area where the elevated sample activity remains within the SU.
To the East, South, and West of the EMC area, there were a significant number of “clean”
samples, creating a clear boundary. However to the North of the EMC area, there was less
available sample data which required the Health Physics Staff to rely on professional judgment.
Since LSA 05-01 borders a public roadway (State Road P), and excavation into the “right of
way” of the roadway was limited by the Missouri DOT, less excavation (and thus less sampling)
was performed in this area. Three elevated samples were identified to remain in the Northern
portion of the EMC area. While there is less available “clean” sample data creating a clear
boundary to the North, the area in question is still relatively small. There is less than 15 feet in
linear distance from each of the elevated samples, to the nearest “clean” sample. Given these
factors, the Health Physics Staff placed the Northern EMC boundary so that the three elevated
sample points were completely enclosed within the 87 m? polygon, and that the all systematic
samples collected above the Northern most boundary of the EMC area were significantly less
than the DCGLs.

Furthermore, the Health Physics Staff considered given the radiological conditions of the EMC
area what the maximum size of the EMC are could be without exceeding a SF of 1.0 for the SU.
Evaluations determined that the area of the EMC would have to exceed 500 m” in order for the
EMC evaluation to be unsuccessful. Knowing that the allowable maximum area is significantly
larger than the actual estimated area provides an additional layer of confidence, but the purpose
of the EMC Investigation is to determine the actual radiological conditions that remain in the
area, not the allowable maximum, therefore the 87 m? polygon is considered appropriate.
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Following the steps presented in Section 8.6.7 of HDP-PR-FSS-721, the DCGLgycs for all
nuclides were calculated based on the nuclide-specific area factors corresponding to 87 m”.
Then the difference between the average activity for each nuclide in the elevated area, and the
average activity of the corresponding nuclide in the general SU area was divided by the nuclide-
specific DCGLgycto determine an activity fraction for each nuclide in the elevated area. These
six activity fractions were added together for a total SOF of 0.11 for the EMC area. This SOF is
equivalent to a dose of 2.75 mrem/year. Additional information on the EMC calculation can be
found in Appendix A.

Figure 6-2 depicts the location of the EMC area in LSA 05-01 as bounded by the dashed lines.

Figure 6-2
EMC Investigation Area within LSA 05-01
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6.4  Judgmental/Sidewall Sampling for Tc-99

During the recommencement of FSS activities in early 2015, during a NRC Region III
inspection, the NRC Inspector questioned the site staff in regards to the FSS program
requirements for excavation side wall sampling. The NRC Inspector was specifically interested
in sampling for Tc-99. The site staff reiterated the requirements as provided in the HDP DP
Chapter 14.4.4.1.6.2, Subsurface Soil, and provided an explanation of how the requirements were
implemented within the FSS program and procedures. This topic was conveyed to NRC
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Headquarters and subsequently Westinghouse was provided with three options for addressing the
issue. After discussions held on Publicly Noticed Teleconference Call {ML1520A324},
Westinghouse and the NRC agreed on a path forward.

“NRC staff concluded that the method described in HEM-15-MEMO-039 was acceptable,
with the exception that the NRC staff had concerns with the first bullet (i.e., samples
would only be taken if the systematic or biased samples from the survey unit exceeded
10% of the applicable DCGLw). Westinghouse committed to revising the memo to delete
this bullet and to revise its procedure to include this information. NRC staff also noted
that it would also be clearer if a definition of “vertical or near vertical” were included in
these documents.”

“Westinghouse stated that this process would be used in the future and had been used in
the past. Westinghouse noted, however, that there are some survey units that have
already been backfilled for which this process was not followed. These survey units had
shallower excavations and had low Tc-99. Westinghouse will provide justification for the
characterization of Tc-99 in the FSSRs for these survey units. NRC staff stated that it
will evaluate the information available for those survey units when those FSS reports are
submitted to determine if they have been characterized adequately.”

See FSSFR Volume 3, Chapter 1, Section 5.2, Tc-99 Side Wall Sampling for further discussion.

The FSS field activities for LSA 05-01 predated the agreed upon path forward. At the time of
FSS of LSA 05-01, site FSS procedures implemented the requirements for sampling side walls
for Tc-99 as provided in DP Chapter 14.4.4.1.6.2, Subsurface Soil.

SU LSA 05-01 is unique in that remediation of the sloped area was limited by requirements of
MoDOT to ensure safety of the State Road P support structure. An excavation requirement of a
1 to 1 slope had to be maintained at all times, meaning that the entire surface area of LSA 05-01
was on a 45 degree slope. There were no vertical surfaces, and no slopes greater than 45 degrees
were allowed for the structural safety of the roadway. Therefore, neither the sidewall sampling
requirements of the FSS program nor the sidewall sampling requirements of HEM-15-MEMO-
039 are applicable. However, in order to adequately characterize the soil that was not allowed to
be excavated (in the right of way of the highway) horizontal sampling was performed using hand
augers to assess the soil that remained in place. While these soil samples were not collected for
the purposes of sidewall sampling, they can objectively be called sidewall samples. The 5
samples collected in this manner are identified as “Biased 6-in Horizontal Grab” in Table 6-2.

6.5  Quality Control Soil Sampling

Three QC field duplicate sample points were randomly selected and collected at systematic
locations L.10-05-19, L05-01-62, and L05-01-65 for LSA 05-01.

7.0  FINAL STATUS SURVEY RESULTS LSA 05-01

7.1 Gamma Walkover Survey

Post-processed GPS coordinate data is accurate to within + 0.1 m for the handheld GPS models
used during the GWS when GPS data logging was used. Manual surveys of the slopped areas of
the SU were documented and reviewed by the Radiological Engineering staff. The GWS maps
are plotted and presented in a 2-D format. When multiple data points are collected at the same
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GPS location during the walkover, the most elevated radiological measurements are plotted “on
top” (e.g. if any sidewalls featured more elevated readings than the floor directly below, the
sidewall radiological measurements would overlie the lower floor readings).

GWS measurements were collected in LSA 05-01 from August 19, 2013, to August 30, 2013.

7.1.1 GWS Results for LSA 05-01

For the datalogged survey data collected in LSA 05-01, GWS count rates ranged between 3,058
gepm and 13,349 gepm, with a mean count rate of 8972 gcpm. The median count rate was 9392
gepm and the standard deviation was 2227 cpm. Figure 7-1 below presents a map of the
complete GWS data set.

Figure 7-1
Colorimetric GWS Plot for LSA 05-01
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Due to the presence of the large slope of the road bank, a large area of LSA 05-01 was not able
to be surveyed using the preferred method of GWS using GPS data logging. This area (as
indicated on Figure 7-1 above) was surveyed manually by HP Technicians. The results of the
manual surveys were reviewed and it was determined that the portion of the slope manually
surveyed did not present any elevated readings. The GWS readings for the surrounding areas
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that were surveyed by GWS using GPS datalogging were equivalent to the results of the manual
slope survey.

An evaluation of the entire GWS data set was performed to evaluate those small areas of
elevated activity which exceeded three (3) standard deviations above the GWS mean
measurement, (i.e., “+3 Z-score™). Several locations were selected for biased sample collection
based on the evaluation of the GWS data, and the judgment of Radiological Engineering.

Figure 7-2 below presents a map of the +3 Z-score GWS measurements within LSA 05-01,
including the selected biased sampling locations.

Figure 7-2
Colorimetric GWS Plot for LSA 05-01 (Measurements > Z-score of 3)
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Since the majority of the GWS data collected in LSA 05-01 was datalogged and post-processed
in GIS software, the surveyor efficiency can effectively be set to 0.75 as agreed upon with NRC
during a Public Teleconference Meeting held on August 12, 2015. While manual surveys were
also performed within LSA 05-01, the data collected from the manual surveys is considered to be
equivalent to the data collected using GPS datalogging from the surrounding areas. Using these
parameters, and a 10,000 gcpm general area background, a Scan MDC of approximately 40.9
pCi/g is determined. The technical basis document, HDP-TBD-FSS-002 Evaluation and
Documentation of the Scanning Minimum Detectable Concentrations for Final Status Surveys,
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prepared after the completion of field FSS activities in LSA 05-01, presents the modeling
assumptions and evaluation of Scan MDCs for FSS reflecting actual technical implementation of
the GWS, rather than using default parameters such as presented in NUREG-1507. The equation
used to derive the revised Total Uranium Scan MDC (with a conservative estimate of 4%
enrichment) from Section 1.1.5 of HDP-TBD-FSS-002 (Revision 3, August 2015) is as follows:

() + (222 (229) = 72

Scan MDCTotaI Uranium —

Equation 7-1

HDP-TBD-FSS-002 also modeled Radium-226 and Thorium-232 Scan MDCs to reflect the
technical implementation requirements of FSS at the HDP. Using the same parameters as
discussed above for total Uranium, the retrospectively estimated Scan MDCs for Radium-226
and Thorium-232 are 1.21 pCi/g and 0.87 pCi/g, respectively using a two inch air gap. A two
inch (27) air gap is utilized as a conservative measure considering NUREG-1507 states that the
position relates to the average height of the detector. The HP Technicians are instructed to
survey as close as possible to the ground surface, (nominally 17, but not to exceed 3™ distance
from the surface). As such, the use of a two inch air gap is conservative.

7.1.2 GWS Coverage Results LSA 05-01

FSSFR Volume 3, Chapter 1, Section 6.1.4, Exposed Surfaces versus Accessible Surfaces,
provides a discussion and the criteria for evaluating the GWS coverage of a SU during FSS.
Although 100% of accessible areas underwent GWS, certain portions of the LSA 05-01 interior
could not be accessed by GPS datalogging due to especially tall interior excavation sidewalls.
These areas appear as greyish-pink blanks in the Figure 7-1 above.

The post survey processing of the GPS data and manual survey records indicated that the GWS
covered 89.95% of the SU (see Table 7-1). While this level of coverage is slightly less than the
prescribed minimum of 95% coverage, it is clear in viewing the GWS figure above that there
minimal elevated gamma measurements existed none of which approached the IAL. Given the
extremely low uniform gamma activity across the SU, the lack of any elevated measurements
identified during the GWS, and the very high number of systematic and biased samples collected
within the SU, the GWS for LSA 05-01 is considered sufficient for the purpose of this FSS.

Table 7-1
GWS Gap Analysis LSA 05-01
Total SU GWS Gap Gap GWS MARSSIM
Pixels Pixels Percentage | Coverage Class
LSA 05-01 139,981 14,064 10.05 89.95 1

1.2 Soil Sample Results LSA 05-01

Appendix A presents the analytical results and associated statistics for all FSS samples collected
within LSA 05-01.
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7.2.1 Surface Soil Sample Results LSA 05-01

There were no samples collected within the surface stratum (0 — 15 cm). However there were a
total of twenty-two (22) systematic soil samples collected within the topmost soil layer of the
exposed excavation surface, seventeen (17) biased samples, and two QC field duplicate samples.
The maximum SOF result for the “topmost” samples was 2.73 corresponding to the systematic
sample LSA 05-01-54-T-R-S-00. An EMC evaluation was performed of this area and the
successful results are presented in Section 6.3

7.2.2 Subsurface Soil Sample Results LSA 05-01

There were a total of eleven (11) systematic soil samples collected beneath the topmost soil layer
of the exposed excavation surface (considered sub-surface), seven (7) biased samples, and one
QC field duplicate samples. The maximum SOF result for the “topmost” samples was 2.73
corresponding to the systematic sample LSA 05-01-54-T-R-S-00.

7.2.3 WRS Test Evaluation for LSA 05-01

Per Step 7.8.3 of HDP-PR-FSS-721 Final Status Survey Data Evaluation, the WRS statistical
test was required for LSA 05-01 since the difference between the maximum SU data set gross
SOF and the minimum background area SOF was greater than one using the Uniform Stratum
criteria. All systematically collected samples regardless of depth are used to perform the WRS
Test, however biased and QC sample results are not utilized in the WRS Test. The 27
systematically collected samples in LSA 05-01 were ranked against the adjusted activity
concentrations of the 32 samples collected within the Background Reference Area. The SU
passed the WRS Test since the ranked sum of the reference area ranks, or test statistic Wg,
(1296) was greater than the critical value (1069) for the test. As such, the null hypothesis that
the SU average concentration is greater than the DCGLy was rejected. The WRS evaluation is
also included in Appendix A.

7.2.4 Graphical Data Review LSA 05-01

Table 7-2 below presents summary results for the all 24 systematically collected samples (but not
the EMC area, biased or <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>