WVDP PHASE 1 DECOMMISSIONING PLAN

APPENDIX A
DECOMMISSIONING PLAN ANNOTATED CHECKLIST

PURPOSE OF THIS APPENDIX

The purpose of this appendix is to assist NRC staff in review of the plan by
providing the checklist used in its preparation, annotated to show where each
applicable topic is addressed.

INFORMATION IN THIS APPENDIX

This appendix provides in Table A-1 a comparison between the major topics of the
decommissioning plan evaluation checklist found in Appendix D to Volume 1 of
NUREG-1757, Consolidated Decommissioning Guidance, Decommissioning
Process for Materials Licensees (NRC 2006), and the major sections of this plan.

It then replicates the NUREG-1757 Appendix D checklist and identifies:

e The topics that do not apply to this plan based on discussions between
NRC and DOE that took place in a decommissioning plan scoping meeting
held on May 19, 2008 (NRC 2008), which are marked NA for not
applicable;

e The section and page number in this plan where each applicable topic is
addressed; and

e The cases where NRC has agreed that DOE procedures (i.e., DOE
regulations, orders, and technical standards) can be cited in the plan
instead of providing details called for by the NRC checklist (NRC 2008).

RELATIONSHIP TO OTHER PARTS OF THE PLAN

This appendix shows how the other parts of this plan address the applicable topics
of the NRC decommissioning plan evaluation checklist.
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Table A-1. NUREG-1757 Checklist — Phase 1 Decommissioning Plan Comparison

NUREG-1757 Checklist WVDP Phase 1 Decommissioning Plan
Sec | Subject Sec | Subject
| Executive Summary Executive Summary
1 Introduction
Il Facility Operating History 2 Facility Operating History
] Facility Description 3 Facility Description
IV | Radiological Status of Facility 4 Radiological Status of Facility
V | Dose Modeling 5 Dose Modeling
VI | Environmental Information 3 Facility Description
VII | ALARA Analysis 6 ALARA Analysis
VIl | Planned Decommissioning 7 Planned Decommissioning Activities
Activities
IX | Project Management and 1.6 Project Management and Organization
Organization
X | Health and Safety 1.7 | Health and Safety
Xl | Environmental Monitoring and 1.8 Environmental Monitoring and Control
Control
Xl | Radioactive Waste Management 1.9 | Radioactive Waste Management Program
Program
Xl | Quality Assurance Program 8 Quality Assurance Program
XIV | Facility Radiation Surveys 9 Facility Radiation Surveys
XV | Financial Assurance Not applicable.
XVI | Restricted Release/Alternate Criteria Not applicable.
App A | Decommissioning Plan Annotated
Checklist
App B | Environmental Radioactivity Data
App C | Details of DCGL Development and
Integrated Dose Analysis
App D | Engineered Barriers and Post
Remediation Activities
App E | Dose Modeling Probabilistic Uncertainty
Analysis
App F | Estimated Radioactivity in Subsurface
Piping
App G | Phase 1 Final Status Survey Conceptual
Framework

The annotated NUREG-1757 decommissioning plan evaluation checklist begins on the next
page. Acronyms and abbreviations used in the checklist are as follows:

App = appendix ES = Executive Summary  NA = not applicable |
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. CONTENT SECTION PAGE
. EXECUTIVE SUMMARY
The name and address of the licensee or owner of the site ES ES-3
The location and address of the site ES ES-3
A brief description of the site and immediate environs ES ES-4
A summary of the licensed activities that occurred at the site ES ES-10
The nature and extent of contamination at the site ES ES-13 |
The decommissioning objective proposed by the licensee (i.e., ES ES-17 |

restricted or unrestricted use)

The DCGLs for the site, the corresponding doses from these DCGLs, Table ES-1  ES-19
and the method that was use to determine the DCGLs [Note that Table ES-2  ES-20
cleanup goals below the DCGLs are the criteria to be used for

remediation activities in Phase 1. These are specified in Table ES-2.]

A summary of the ALARA evaluations performed to support the ES ES-21 |
decommissioning

. NA NA
NA NA
The proposed initiation and completion dates of decommissioning ES ES-21
Any post-remediation activities (such as ground water monitoring) that the ES ES-21
licensee proposes to undertake prior to requesting license termination
NA NA
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CONTENT SECTION PAGE .

1. Introduction

Because of the complexities of the project, DOE has included an Introduction section. It
addresses matters such as the purpose of the plan and the scope of the Phase 1
decommissioning activities. It explains the background of the project, including the relationship
between the plan and the Decommissioning EIS and the general responsibilities of the
organizations involved. It describes the site conditions that will be in effect at the time the
decommissioning activities begin, i.e., the interim end state. It explains the relationship between
Phase 1 and Phase 2.

The Introduction also briefly addresses the following matters covered by DOE procedures:

® Project management,
e Health and safety,
e Fnvironmental monitoring and control, and

e The radioactive waste management program.

Il. FACILITY OPERATING HISTORY

I.a. LICENSE NUMBER/STATUS/AUTHORIZED ACTIVITIES

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

Il.Lb. LICENSE HISTORY

The radionuclides and maximum activities of radionuclides authorized and 21 2-2
used under all previous licenses Table 2-1 2-2
Table 2-2 2-3

Table 2-3 2-3
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. CONTENT SECTION PAGE
The chemical forms of the radionuclides authorized and used under all Table 2-1 2-2
previous licenses Table 2-2 2-3

Table 2-6 2-11
Table 2-7 2-12
Table 2-8 2-13
Table 2-9 2-17

A detailed description of how the radionuclides were used at the site 211 2-5

2.1.2 2-14
The location(s) of use and storage of the various radionuclides authorized 211 2-5
under all previous licenses 21.2 2-15
A scale drawing or map of the site, facilities, and environs showing Figure 2-3 2-21
previous locations of radionuclide use at the site Figure 2-4 2-22

ll.c. PREVIOUS DECOMMISSIONING ACTIVITIES

A list or summary of areas at the site that were remediated in the past 22 2-18

Table 2-11 2-19

Also addresses additional remediation planned to achieve the interim Table 2-13 2.95

end sigle Figure 25 223
A summary of the types, forms, activities, and concentrations of Table 2-11 2-19
. radionuclides that were present in previously remediated areas Table 2-13 2-25
The activities that caused the areas to become contaminated 2.1 2-5
212 2-14

The procedures used to remediate the areas, and the disposition of 221 2-19
radioactive material generated during the remediation 222 2-19
A summary of the results of the final radiological evaluation of the Table 2-13 2-25
previously remediated area 222 2-29
Table 4-5 4-16

Table 4-6 4-17

Table 4-8 4-19

A scale drawing or map of the site, facilities, and environs showing the Figure 2-5 2-22

locations of previous remedial activity

Il.d. SPILLS

Does not include spills inside facilities that did not impact the environment.

A summary of areas at the site where spills (or uncontrolled 23 2-32
releases) of radioactive material occurred in the past
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CONTENT SECTION PAGE
The types, forms, activities, and concentrations of radionuclides involved Table 2-16 2-34
in the spill or uncontrolled release Table 2-17 2-38
Table 2-18 2-41
| A scale drawing or map of the site, facilities, and environs showing the Figure 2-3 2-21
locations of spills Figure 2-4 2-22
The locations of major spills are shown in the figures listed. The locations :gﬁ:: g:g g:gg
of minor spills are identified in Table 2-17 (page 2-39) and Table 2-18
(page 2-41).
ll.e. PRIOR ONSITE BURIALS
A summary of areas at the site where radioactive material has been 24 2-42
buried in the past
The types, forms, activities and concentrations of waste and Table 2-19 2-43
radionuclides in the former burial Table 2-20 2-44
Table 2-21 2-45
A scale drawing or map of the site, facilities, and environs showing the Figure 2-3 2-21
locations of former burials Figure 2-4 2-22
lll. FACILITY DESCRIPTION
This section incorporates information from the DEIS. The SDA is not addressed.
lil.a. SITE LOCATION AND DESCRIPTION
The size of the site in acres or square meters 3.1.2 3-2
The State and county in which the site is located 3.1.1 3-2
The names and distances to nearby communities, towns, and cities 311 3-2
3.2.2 3-32
A description of the contours and features of the site 312 3-2
Figure 3-3 3-95
Figure 3-4 3-96
The elevation of the site 312 3-2
A description of property surrounding the site, including the location of all 3.1.4 3-27
off-site wells used by nearby communities or individuals 3.2.1 3-29
The location of the site relative to prominent features such as rivers and  Figure 3-1 3-93
lakes Figure 3-2 3-94
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. CONTENT

SECTION PAGE
A map that shows the detailed topography of the site using a contour Figure 3-3 3-95
interval Figure 3-4 3-96
The location of the nearest residences and all significant facilities or 3.1.4 3-27
activities near the site
A description of the facilities (e.g., buildings, parking lots, and fixed 3.1.5 3-3
equipment) at the site
lil.Lb. POPULATION DISTRIBUTION
A summary of the current population in and around the site, by 3.2 3-29
compass vectors Figure 3-44 3-130
A summary of the projected population in and around the site by 3.2.2 3-32
compass vectors [Projections not available by compass vector.]
lll.c. CURRENT/FUTURE LAND USE
A description of the current land uses in and around the site 3.3.1 3-35
Figure 3-45 3-131
A summary of anticipated land uses 332 3-38
‘ lll.d. METEOROLOGY AND CLIMATOLOGY
A description of the general climate of the region 3.4.1 3-40
Seasonal and annual frequencies of severe weather phenomena 3.4.2 3-41
Weather-related radionuclide transmission parameters 343 3-41
Routine weather-related site deterioration parameters 344 3-42
Extreme weather-related site deterioration parameters 344 3-42
A description of the local (site) meteorology 345 3-42
The National Ambient Air Quality Standards Category of the area in which 345 3-47
the facility is located and, if the facility is not in a Category 1 zone, the
closest and first downwind Category 1 Zone
lll.e. GEOLOGY AND SEISMOLOGY
A detailed description of the geologic characteristics of the site and the 3.5 3-47

region around the site
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CONTENT SECTION PAGE '

A discussion of the tectonic history of the region, regional geomorphology, 35 3-47
physiography, stratigraphy, and geochronology

A regional tectonic map showing the site location and its proximity to Figure 3-55 3-41
tectonic structures

A description of the structural geology of the region and its relationship to 3.5 3-47
the site geologic structure

A description of any crustal tilting, subsidence, karst terrain, landsliding, 3.5.3 3-52
and erosion
A description of the surface and subsurface geologic characteristics of the 3.5 3-47

site and its vicinity

A description of the geomorphology of the site 3.5.3 3-52

A description of the location, attitude, and geometry of all known or 354 3-55
inferred faults in the site and vicinity

A discussion of the nature and rates of deformation 353 3-52
A description of any man-made geologic features such as mines or 314 3-2
quarries

A description of the seismicity of the site and region 3.5.5 3-61
A complete list of all historical earthquakes that have a magnitude of 3 or 355 3-61
more, or a modified Mercalli intensity of IV or more within 200 miles of Table 3-15 3-61
the site

lll.f. SURFACE WATER HYDROLOGY

A description of site drainage and surrounding watershed fluvial 3.6.1 3-65
features
Water resource data including maps, hydrographs, and stream records 3.6.1 3-65

from other agencies (e.g., U.S. Geological Survey and U.S. Army Corps  Figure 3-3 3-95
of Engineers)

Topographic maps of the site that show natural drainages and man- Figure 3-3 3-95
made features Figure 3-4 3-96
A description of the surface water bodies at the site and surrounding 3.6.1 3-65
areas

A description of existing and proposed water control structures and none -

diversions (both upstream and downstream) that may influence the site
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CONTENT SECTION PAGE
Flow-duration data that indicate minimum, maximum, and average 3.6.1 3-67
historical observations for surface water bodies in the site areas
Aerial photography and maps of the site and adjacent drainage areas Figure 3-3 3-95
identifying features such as drainage areas, surface gradients, and Figure 3-4 3-96
areas of flooding
An inventory of all existing and planned surface water users, whose 3.6.4 3-68
intakes could be adversely affected by migration of radionuclides from
the site
Topographic and/or aerial photographs that delineate the 100-year Figure 3-4 3-96
floodplain at the site
A description of any man-made changes to the surface water hydrologic No such -
system that may influence the potential for flooding at the site changes

l.g. GROUND WATER HYDROLOGY
A description of the saturated zone 3.71 3-70
Descriptions of monitoring wells 3.7.2 3-72
428 4-58
Figure 4-12 4-63
Table B-15 B-41
Physical parameters 373 3-73
A description of ground water flow directions and velocities 3.71 3-71
Figure 3-62  3-148
Figure 3-63  3-149
Figure 3-64  3-150
Figure 3-65  3-151
A description of the unsaturated zone 3.74 3-73
Information on all monitor stations including location and depth Table B-15 B-41
A description of physical parameters 3.7.3 3-73
A description of the numerical analyses techniques used to characterize 3.7.7 3-75
the unsaturated and saturated zones
The distribution coefficients of the radionuclides of interest at the site 3.7.8 3-77
Table 3-20 3-80
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CONTENT SECTION PAGE
lll.h. NATURAL RESOURCES
A description of the natural resources occurring at or near the site 3.8 3-82
A description of potable, agricultural, or industrial ground or surface 3.8.3 3-84
waters
A description of economic, marginally economic, or subeconomic 3.8 3-82
known or identified natural resources as defined in U.S. Geological
Survey Circular 831
Mineral, fuel, and hydrocarbon resources near and surrounding the site none -

which, if exploited, would effect the licensee’s dose estimates

IV. RADIOLOGICAL STATUS OF FACILITY

Information on residual radioactivity and radiation levels in facilities is provided at a summary
level consistent with DOE having primary responsibility for the health and safety aspects of the
facility removal activities. Additional characterization will be performed in connection with the

decommissioning activities as specified in Section 9.

IV.a CONTAMINATED STRUCTURES

A list or description of all structures at the facility where licensed activities 4.1.2 4-5
occurred that contain residual radioactive material in excess of site Figure 4-1 4-7
background levels Figure 4-2 4-8
Figure 4-3 4-9
Figure 4-4 4-10
Figure 4-5 4-11
A summary of the structures and locations at the facility that the licensee 413 4-12
has concluded have not been impacted by licensed operations and the
rationale for the conclusion
NA NA
NA NA
NA NA
NA NA
NA NA
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' CONTENT SECTION PAGE
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

IV.c. SURFACE SOIL CONTAMINATION

Information provided focuses on the project premises using existing data, which are not available
for all locations on the project premises. Contamination in stream sediment is also addressed.

A list or description of all locations at the facility where surface soil 423 4-29
contains residual radioactive material in excess of site background Figure 4-6 4-32
levels
A summary of the background levels used during scoping or 422 4-26
characterization surveys Table 4-11 4-27
Figure B-1 B-3
Table B-1 B-4
A summary of the radionuclides present at each location, the maximum 423 4-29
and average radionuclide activities in pCi/gm, and, if multiple 425 4-36

radionuclides are present, the radionuclide ratios

The maximum and average radiation levels in mrem/hr at each location 4.2.6 4-49

[Data are not available at sample locations.]
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CONTENT SECTION PAGE

A scale drawing or map of the site showing the locations of Figure 4-6 4-32 |
radionuclide material contamination in surface soil

IV.d. SUBSURFACE SOIL CONTAMINATION

Information provided focuses on the project premises using existing data, which are not available
for all locations on the project premises.

A list or description of all locations at the facility where subsurface soil 424 4-31
contains residual radioactive material in excess of site background Figure 4-7 4-33
levels Figure 4-8 4-35
A summary of the background levels used during scoping or 422 4-26

characterization surveys

A summary of the radionuclides present at each location, the maximum 424 4-31
and average radionuclide activities in pCi/gm, and, if multiple 425 4-36
radionuclides are present, the radionuclide ratios

The depth of the subsurface soil contamination at each location Figure 4-8 4-35

4.2.5 4-36
A scale drawing or map of the site showing the locations of subsurface Figure 4-7 4-33
soil contamination Figure 4-8 4-35

IV.e. SURFACE WATER

[Information provided focuses on the project premises using existing data, which are not available
for all locations on the project premises.]

A list or description of all surface water bodies at the facility that contain 427 4-55
residual radioactive material in excess of site background levels Figure 4-11 4-56
A summary of the background levels used during scoping or Table 4-11 4-27

characterization surveys

A summary of the radionuclides present in each surface water body and ~ Table 4-24 4-57
the maximum and average radionuclide activities in becquerel per liter
(Bq/L) (picocuries per liter (pCi/L)

IV.f. GROUND WATER

Information provided focuses on the project premises.

A summary of the aquifer(s) at the facility that contain residual radioactive 428 4-58
material in excess of site background levels

A summary of the background levels used during scoping or Table 4-11 4-27
characterization surveys
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CONTENT SECTION PAGE

A summary of the radionuclides present in each aquifer and the Table 4-25 4-59
maximum and average radionuclide activities in Becquerel per liter
(Bg/L) (picocuries per liter (pCi/L))

V. DOSE MODELING

V.a. UNRESTRICTED RELEASE USING SCREENING CRITERIA

Screening criteria are not used.

V.a.1. Unrestricted Release Using Screening Criteria for Building Surface Residual Radioactivity

NA NA

NA NA

V.a.2. Unrestricted Release Using Screening Criteria for Surface Soil Residual Radioactivity

NA NA

NA NA

V.b. UNRESTRICTED RELEASE USING SITE-SPECIFICINFORMATION

Although no remediated areas will be released for unrestricted use during Phase 1,
information specified in this subsection is provided for development of DCGLs and cleanup
goals for surface soil, subsurface soil, and streambed sediment. The level of detail provided is
similar to that in the Decommissioning EIS.

Source term information including nuclides of interest, configuration of the 512 5-2
source, and areal variability of the source

Description of the exposure scenario including a description of the 521 5-21
critical group 522 5-26
523 5-34
528 5-52

Figure 5-7 5-21
Figure 5-8 5-27
Figure 5-9 5-32
Figure 5-10 5-34
Figure 5-13 5-53
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CONTENT SECTION PAGE
Description of the conceptual model of the site including the source 5.2.1 5-21
term, physical features important to modeling the transport pathways, 522 5-26
and the critical group 523 5-34

528 5-52

Figure 5-7 5-21
Figure 5-8 5-27
Figure 5-9 5-32
Figure 5-10 5-34
Figure 5-13 5-53

Identification/description of the mathematical model used (e.g., hand 524 5-38
calculations, DandD Screen v1.0, and RESRAD v5.81) 528 5-55
Description of the parameters used in the analysis Table C-1 C-3

Table C-2 c12
Table E-1 E-10
Table E-2 E-11
Table E-3 E-12
Table E-4 E-13
Table E-5 E-14
Table E-6 E-15

Discussion about the effect of uncertainty on the results 5.2.6 5-44
Input and output files or printouts, if a computer program was used App C C-1
Related CD
App E E-1 |
Related CD

V.c. RESTRICTED RELEASE USING SITE-SPECIFIC INFORMATION

Although Phase 1 decommissioning activities will not result in a restricted release, this plan
provides a limited site-wide integrated dose assessment to help place the Phase 1
decommissioning activities involving remediation of soil in the WMA 1 and WMA 2 excavations into
context with regard to supporting potential Phase 2 decommissioning alternatives. Information
provided on the topics in this subsection is limited to that necessary to support this assessment.
The level of detail is similar to that in the Decommissioning EIS.

Source term information including nuclides of interest, configuration of the 512 5-2
source, areal variability of the source, and chemical forms

A description of the exposure scenarios, including a description of the 521 5-21
critical group for each scenario 522 5-26
523 5-34
528 5-52

Figure 5-7 5-21
Figure 5-8 5-27
Figure 5-9 5-32
Figure 5-10 5-34
Figure 5-13 5-53
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' CONTENT SECTION

PAGE
A description of the conceptual model(s) of the site that includes the source 521 5-21
term, physical features important to modeling the transport pathways, and 522 5-26
the critical group for each scenario 5.2.3 5-34
528 5-52
Figure 5-7 5-21
Figure 5-8 5-27
Figure 5-9 5-32
Figure 5-10 5-34
Figure 5-13 5-53
Identification/description of the mathematical model(s) used (e.g., hand 524 5-38
| calculations and RESRAD v5.81) 528 5-55
| A summary of parameters used in the analysis Table C-1 C-3
| Table C-2 C12
Table E-1 E-10
Table E-2 E-11
Table E-3 E-12
Table E-4 E-13
Table E-5 E-14
Table E-6 E-15
A discussion about the effect of uncertainty on the results 5.2.6 5-44
Input and output files or printouts, if a computer program was used App C C-1
Related CD
App E E-1
Related CD
V.d. RELEASE INVOLVING ALTERNATE CRITERIA
DOE will not use alternative criteria.
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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CONTENT SECTION PAGE
NA NA
VI. ENVIRONMENTAL INFORMATION
Environmental information described in NUREG-1748 3 i
For an EIS, the environmental information is reviewed by the EPAD EIS Noted -

project manager

VIl. ALARA ANALYSIS

The ALARA analysis focuses on the DCGLs for surface and subsurface soil and streambed
sediment.

A description of how the licensee will achieve a decommissioning goal 6.2 6-3
below the dose limit

A guantitative cost benefit analysis 6.3 6-6

6.4 6-12

A description of how costs were estimated 6.3.2 6-8

A demonstration that the doses to the average member of the critical 6.3 6-8

group are ALARA 6.4 6-12
VIIl. PLANNED DECOMMISSIONING ACTIVITIES .

The remediation tasks are described in general terms. Every room and area is not addressed since
decontamination will be limited and the facilities will be demolished. Typical remediation techniques

to be used are described in Section 7.12, starting on page 7-48. More detail will be provided laterin |
the Decommissioning Work Plan(s). Measures for preventing contamination or recontamination of

the site due to decommissioning activities are addressed in Section 7.2.2 on page 7-6.

Vill.a. CONTAMINATED STRUCTURES

A summary of the remediation tasks planned for each room or area in the 7.3.31o 7-16 to
contaminated structure, in the order in which they will occur 7.3.9 7-29
A description of the remediation techniques that will be employed in 712 7-47

each room or area of the contaminated structure

NA NA

NA NA

! Section 3 provides a detailed description of the affected environment. All of the information specified in
NUREG-1748 is contained in the Decommissioning EIS.
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CONTENT SECTION PAGE
A commitment to conduct decommissioning activities in accordance with 1.22 7-5
written, approved procedures
A summary of any unique safety or remediation issues associated with 7.2.2 7-5
remediating the room or area

NA NA

Viil.Lb. CONTAMINATED SYSTEMS AND EQUIPMENT
A summary of the remediation tasks planned for each system in the 7.33to 7-16 to
order in which they will occur, including which activities will be conducted 739 7-29
by licensee staff and which will be performed by a contractor
A description of the techniques that will be employed to remediate each 7-12 7-47
system in the facility or site

NA NA
A summary of the equipment that will be removed or decontaminated and 7.3 7-16
how the decontamination will be accomplished 742 7-31

75 7-38

NA NA
A commitment to conduct decommissioning activities in accordance with 722 7-5
written, approved procedures
A summary of any unique safety or remediation issues associated with 71.2.2 7-6
remediating any system or piece of equipment

NA NA

Viil.c. SOIL
A summary of the removal/remediation tasks planned for surface and 7.3.8 7-21
subsurface soil at the site in the order in which they will occur, including 743 7-32
which activities will be conducted by licensee staff and which will be 7.7.4 7-43

performed by a contractor
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CONTENT SECTION PAGE
A description the techniques that will be employed to remove or 7.3.8 7-21
remediate surface and subsurface soil at the site 743 7-32

7.74 7-43
712 7-47
NA NA
NA NA
A commitment to conduct decommissioning activities in accordance with 122 7-5
written, approved procedures
A summary of any unique safety or removal/remediation issues 122 7-6
associated with remediating the soil
NA NA

Viil.d. SURFACE AND GROUND WATER

Surface water removed from the lagoons will be remediated in Phase 1 of the decommissioning,
and groundwater removed from the WMA 1 and WMA 2 excavations will be treated also.

A summary of the remediation tasks planned for ground and surface 7.3.8 7-26

water in the order in which they will occur, including which activities will 743 7-35

be conducted by licensee staff and which will be performed by a

contractor

A description of the remediation techniques that will be employed to 7.3.8 7-26

remediate the ground or surface water 743 7-32
NA NA
NA NA

A commitment to conduct decommissioning activities in accordance with 722 7-5

written, approved procedures

A summary of any unique safety or remediation issues associated with 722 7-6

remediating the ground or surface water
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. CONTENT SECTION PAGE

Viil.e. SCHEDULES

A Gantt or PERT chart detailing the proposed remediation tasks in the Figure 7-16 7-56
order in which they will occur

A statement acknowledging that the dates in the schedule are contingent 713 7-55
upon NRC approval of the DP

A statement acknowledging that circumstances can change during 7.13 7-55
decommissioning, and, if the licensee determines that the

decommissioning cannot be completed as outlined in the schedule, the

licensee will provide an updated schedule to NRC

Matters in this section are addressed by the DOE procedures identified in Section 1.6.

IX.a. DECOMMISSIONING MANAGEMENT ORGANIZATION

‘ NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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CONTENT SECTION PAGE .

NA NA

NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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. CONTENT SECTION PAGE

IX.f. CONTRACTOR SUPPORT

NA NA
NA NA
NA NA
NA NA
NA NA

X. HEALTH AND SAFETY PROGRAM DURING DECOMMISSIONING: RADIATION
SAFETY CONTROLS-AND MONITORING FOR WORKERS

Matters in this section are addressed by the DOE procedures identified in Section 1.7.

X.a. AIR SAMPLING PROGRAM

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

. |
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NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

. NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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CONTENT SECTION PAGE .
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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. CONTENT SECTION PAGE

X.i. HEALTH PHYSICS AUDITS, INSPECTIONS, AND RECORDKEEPING PROGRAM

NA NA
NA NA
NA NA
NA NA
NA NA

XI. ENVIRONMENTAL MONITORING AND CONTROL PROGRAM

Matters in this section are to be addressed by the DOE procedures identified in Section 1.8.

Xl.a. ENVIRONMENTAL ALARA EVALUATION PROGRAM

NA NA
. NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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CONTENT SECTION PAGE .
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

XIl. RADIOACTIVE WASTE MANAGEMENT PROGRAM

Matters in this section are to be addressed by the DOE procedures identified in Section 1.9.

Xll.a. SOLID RADWASTE

NA NA
NA NA
NA NA
NA NA
NA NA
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. CONTENT SECTION PAGE
NA NA
NA NA
O A description of how the licensee will prevent contaminated soil, or 7.2.2 7-6
other loose solid radwaste, from being re-disbursed after exhumation
and collection ’
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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CONTENT SECTION  PAGE ‘
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

XIN. QUALITY ASSURANCE PROGRAM

This section focuses on characterization surveys, the final status survey, engineering data,
calculations, and dose modeling.

Xlil.a. ORGANIZATION

O A description of the QA program management organization 8.1 8-2
Figure 8-1 8-2

8-3

0 A description of the duties and responsibilities of each unit within the 8.1.1
organization and how delegation of responsibilities is managed within 812 8-4
the decommissioning program .

0O A description of how work performance is evaluated 8.2 8-4

O A description of the authority of each unit within the QA program 8.11 8-3

8.1.2 8-4

00 An organization chart of the QA program organization Figure 8-1 8-2
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CONTENT SECTION PAGE
Xlil.b. QUALITY ASSURANCE PROGRAM
O A commitment that activities affecting the quality of site 8.3.1 8-7
decommissioning will be subject to the applicable controls of the QA
program and activities covered by the QA program are identified on
program defining documents
[0 A brief summary of the company’s [DOE's] corporate QA policies 8.3.1 8-7
0 A description of provisions to ensure that technical and quality assurance 8.3 8-6
procedures required to implement the QA program are consistent with
regulatory, licensing, and QA program requirements and are properly
documented and controlled
O A description of the management reviews, includ'ing the documentation of 8.1.1 8-3
concurrence in these quality-affecting procedures 8.2.1 8-5
8.2.2 8-6
0 A description of the quality-affecting procedural controls of the principal 8.2.1 8-4
contractors ‘ 8.2.2 8-5
8.2.3 8-6
8.3.2 8-7
O A description of how NRC will be notified of changes (a) for review and 8.3.1 8-7
acceptance in the accepted description of the QA program as presented
or referenced in the DP before implementation and (b) in
organizational elements within 30 days after the announcement of the
changes
0 A description is provided of how management regularly assesses the 8.8 8-12
scope, status, adequacy, and compliance of the QA program
0O A description of the instruction provided to personnel responsible for 8.2.1 8-4
performing activities affecting quality 8.2.2 8-5
8.2.3 8-6
8.3.2 8-8
O A description of the training and qualifications of personnel verifying 8.3.1 8-7
activities
3 For formatl training and qualification programs, documentation includes the 8.9 8-13
objectives and content of the program, attendees, and date of
attendance
0 A description of the self-assessment program to confirm that activities 8.8 8-13
affecting quality comply with the QA program
O A commitment that persons performing self-assessment activities are 8.8 8-13

not to have direct responsibilities in the area they are assessing
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CONTENT

SECTION

PAGE

0 A description of the organizational responsibilities for ensuring that
activities affecting quality are (a) prescribed by documented
instructions, procedures, and drawings and (b) accomplished through
implementation of these documents

8.1.1
8.1.2

8-3
8-4

O A description of the procedures to ensure that instructions,
procedures, and drawings include quantitative acceptance criteria and
qualitative acceptance criteria for determining that important activities
have been satisfactorily performed

8.3.1

Xlll.c. DOCUMENT CONTROL

O A summary of the types of QA documents that are included in the
program

8.4

8-11

O A description of how the licensee develops, issues, revises, and retires QA
documents

84

8-11

Xlil.d. CONTROL OF MEASURING AND TEST EQUIPMENT

O A summary of the test and measurement equipment used in the
program

8.5

O A description of how and at what frequency the equipment will be
calibrated

8.5
943

O A description of the daily calibration checks that will be performed on
each piece of test or measurement equipment

8.5

0O A description of the documentation that will be maintained to
demonstrate that only properly calibrated and maintained equipment
was used during the decommissioning

Xiil.e. CORRECTIVE ACTION

85

0 A description of the corrective action procedures for the facility,
including a description of how the corrective action is determined to be
adequate

8.7

O A description of the documentation maintained for each corrective
action and any follow-up activities by the QA organlzatlon after the
corrective action is implemented

8.7

XliLf. QUALITY ASSURANCE RECORDS

O A description of the manner in which the QA records will be managed

8.9

O A description of the responsibilities of the QA organization
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. CONTENT SECTION PAGE

A description of the QA records storage facility 8.9 8-14

Xlll.g. AUDITS AND SURVEILLANCES

A description of the audit program 8.8 8-14

A description of the records and documentation generated during 8.8 8-14
the audits and the manner in which the documents are managed

A description of all follow-up activities associated with audits or 8.8 8-14
surveillances

A description of the trending/tracking that will be performed on the results 8.8 8-14
of audits and surveillances

XIV. FACILITY RADIATION SURVEYS

XIV.a. RELEASE CRITERIA

The Phase 1 DP focuses on DCGLs for surface soil. subsurface soil, and streambed sediment.
DCGLs are provided in Section 5 only to avoid duplication. Note that cleanup goals below the
DCGLs are specified in Section 5 in Table 5-14 on page 5-61 — these are the criteria to be used
for remediation activities in Phase 1.

. A summary Table or list of the DCGLy for each radionuclide and Table 5-14 5-62
impacted media of concern [Table 5-14 provides the cleanup goals.]

If Class 1 survey units are present, a summary Table or list of area Table 9-1 9-3

factors that will be used for determining a DCGLgyc for each Table 9-2 9-3

radionuclide and media of concern Table 9-3 9-4

If Class 1 survey units are present, the DCGLgyc values for each Table 5-14 5-62

radionuclide and medium of concern

If multiple radionuclides are present, the appropriate DCGL,y for the NA NA
survey method to be used [A DCGLy, for a surrogate radionuclide will

be developed if practicable after additional characterization data are

obtain during Phase 1 decommissioning activities.]

XIV.b. CHARACTERIZATION SURVEYS

A description and justification of the survey measurements for impacted 9.24 9-6
media 9.4 9-8

9.7 9-30
A description of the field instruments and methods that were used for 9.4 9-11
measuring concentrations and the sensitivities of those instruments and  Table 9-4 9-11
methods
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CONTENT SECTION PAGE
A description of the laboratory instruments and methods that were used 9.4.1 9-11
for measuring concentrations and the sensitivities of those instruments 9.4.3 9-15
and methods Table 9-5 9-12
The survey results, including tables or charts of the concentrations of Table 2-10 2-18
residual radioactivity measured [The report of additional characterization  Table 2-19 2-43
to be performed early in Phase 1 of the decommissioning will present Table 4-3 4-15
data in tables and figures similar to those in Section 2 and Section 4.] Table 4-4 4-16 |

Table 4-5 4-16
Table 4-6 4-17
Table 4-8 4-19
Table 4-9 4-21

Maps or drawings of the site, area, or building, showing areas classified Figure 4-1 4-7
as non-impacted or impacted [The drawings provided in Section 4 will Figure 4-2 4-8
be confirmed or revised when additional characterization data become  Figure 4-3 4-9

available early in Phase 1 of the decommissioning.] Figure 4-4 4-10
Figure 4-5 4-11
Justification for considering areas to be non-impacted [The justification 413 4-12

provided in Section 4 will be confirmed or revised when additional
characterization data become available early in Phase 1 of the
decommissioning.]

A discussion of why the licensee considers the characterization survey to 9.7 9-30
be adequate to demonstrate that it is unlikely that significant quantities

of residual radioactivity have gone undetected [The subsections of

Section 9.7 provide justification for both previous and planned

characterization measurements by WMA.]

For areas and surfaces that are inaccessible or not readily accessible, 9.7.1 9-32 |
a discussion of how they were surveyed or why they did not need to be

surveyed

For sites, areas, or buildings with multiple radionuclides, a discussion 9.4.1 9-9 |

justifying the ratios of radionuclides that will be assumed in the final
status survey or an indication that no fixed ratio exists and each
radionuclide will be measured separately

XIV.c. IN-PROCESS SURVEYS

A description of field screening methods and instrumentation 9.5 9-20

A demonstration that field screening should be capable of detecting 9.5 9-20
residual radioactivity at the DCGL [As indicated in Section 9.5, methods Table 9-7 9-21
and instruments for in-process surveys will be similar to those used

during characterization and final status surveys. The field instruments

suitable for scanning soil will not be able to detect non-gamma emitting

radionuclides.]
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‘ CONTENT SECTION PAGE

XIV.d. FINAL STATUS SURVEY DESIGN

Phase 1 final status surveys will be performed in cases where the decommissioning activities will
make an area inaccessible for later final status surveys and confirmatory surveys. These surveys
will be managed as final status surveys although a potential for recontamination may exist in
certain areas. Details will be provided in the Phase 1 Final Status Survey Plan. Appendix G
describes the conceptual framework for the Phase 1 Final Status Survey Plan.

A brief overview describing the final status survey design 9.6.1 9-24

A description and map or drawing of impacted areas of the site, area, or 9.6.1 9-24
building classified by residual radioactivity levels (Class 1, 2, or 3) and

divided into survey units with an explanation of the basis for division into

survey units [Survey units will be specified in the Final Status Survey

Plan as indicated in Section 9.6.1 on page 9-17.]

A description of the background reference areas and materials, if they will 9.6.1 9-25
be used, and a justification for their selection [Details will appear in the
Final Status Survey Plan.]

A summary of the statistical tests that will be used to evaluate the 9.3 9-8
survey results [Details will appear in the Final Status Survey Plan.] 9.6.1 9-28
A description of scanning instruments, methods, calibration, operational Table 9-8 9-26
. checks, coverage, and sensitivity for each media and radionuclide 9.6.1 9-26
For in-situ sample measurements made by field instruments, a Table 9-8 9-26
description of the instruments, calibration, operational checks, 9.6.1 9-26

sensitivity, and sampling methods, with a demonstration that the
instruments and methods have adequate sensitivity [The only field
instruments planned for use are the instruments in Table 9-5 on page

9-18.]

A description of the analytical instruments for measuring samples in 9.6.1 9-26
the laboratory, as well as calibration, sensitivity, and methods with a Table 9-5 9-12
demonstration that the instruments and methods have adequate

sensitivity

A description of how the samples to be analyzed in the laboratory will be 9.6.1 9-27
collected, controlled, and handled

A description of the final status survey investigation levels and how they ~ Appen G G-9
were determined

A summary of any significant additional residual radioactivity that was not 9.6.1 9-24

accounted for during site characterization
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A summary of direct measurement results and/or soil concentration 9.6.1 9-28
levels in units that are comparable to the DCGL, and if data is used to
estimate or update the survey unit

A summary of the direct measurements or sample data used to both 9.6.1 9-28
evaluate the success of remediation and to estimate the survey unit
variance

XiV.e. FINAL STATUS SURVEY REPORT

DOE is addressing each checklist topic as a requirement for the report.

An overview of the results of the final status survey 9.8.1 9-45

A discussion of any changes that were made in the final status survey from 9.8.2 9-45
what was proposed in the DP or other prior submittals

A description of the method by which the number of samples was 9.8.3 9-46
determined for each survey unit

A summary of the values used to determine the number of samples and 9.8.4 9-46
a justification for these values

The survey results for each survey unit include: 9.8.5 9-46
— The number of samples taken for the survey unit; 9.8.5 9-46
— A description of the survey unit, including (a) a map or drawing of 9.8.5 9-46

the survey unit showing the reference system and random start
systematic sample locations for Class 1 and 2 survey units and
random locations shown for Class 3 survey units and reference
areas, and (b) a discussion of remedial actions and unique

features;
— The measured sample concentrations in units that are comparable 9.8.5 9-46
to the DCGL;
— The statistical evaluation of the measured concentrations; 9.8.5 9-46
— Judgmental and miscellaneous sample data sets reported separately 9.8.5 9-46
from those samples collected for performing the statistical
evaluation;
— A discussion of anomalous data, including any areas of elevated 9.8.5 9-46

direct radiation detected during scanning that exceeded the
investigation level or measurement locations in excess of DCGLy ;
and
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. CONTENT SECTION PAGE
— A statement that a given survey unit satisfied the DCGLy and the 9.8.5 9-46
elevated measurement comparison if any sample points exceeded
the DCGLy.
A description of any changes in initial survey unit assumptions relative to 9.8.6 9-46

the extent of residual radioactivity (e.g., material not accounted for
during site characterization)

A description of how ALARA practices were employed to achieve final 9.8.5 9-46
activity levels

If a survey unit fails, a description of the investigation conducted to 9.8.7 9-46
ascertain the reason for the failure and a discussion of the impact that the

failure has on the conclusion that the facility is ready for final radiological

surveys and that it satisfies the release criteria

If a survey unit fails, a discussion of the impact that the reason for the 9838 9-47
failure has on other survey unit information

XV. FINANCIAL ASSURANCE
This matter is not applicable to the Phase 1 DP consistent with 10 CFR 30.35(f)(4).

XV.a. COST ESTIMATE

NA NA
NA NA
NA NA
NA NA
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CONTENT SECTION PAGE ‘

NA NA
NA NA
NA NA
NA NA

XVI. RESTRICTED USE/ALTERNATE CRITERIA

Because there will be no facility or property release associated with the Phase 1 of the
decommissioning, this section does not apply.

XVl.a. RESTRICTED USE

XVl.a.1. Eligibility Demonstration

NA NA

NA NA

XVl.a.2. Institutional Controls

DOE will continue to manage the project premises and provide for monitoring and maintenance |
until the actions required by the WVDP Act have been completed. DOE'’s site management plan

for the post-Phase 1 period will provide de facto institutional control of the site during this period.
Accordingly, DOE will briefly describe this plan, addressing the topics identified as applicable
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. CONTENT SECTION PAGE

below as they apply to the post-Phase 1 period under DOE control.

NA NA
NA NA
NA NA
A description of the entities enforcing, and their authority to enforce, the App D D-32
institutional control(s)
A description of the design features of the site that support institutional App D D-32
controls
A discussion of the durability of the institutional control(s), including the App D D-8
performance of any engineered barriers used
NA NA
. NA NA
NA NA
NA NA
NA NA
NA NA
A description of the site maintenance and control program and the basis App D D-18
for concluding that the program is adequate to control and maintain the
site
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CONTENT SECTION PAGE .
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

XVl.a.4. Obtaining Public Advice

This section does not apply because public advice is not being sought under the provisions of 10
CFR 20.1403(d) to support license termination under restricted conditions.

NA NA
NA NA
NA NA
NA NA
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' CONTENT _ SECTION = PAGE
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

Revision 2 A-39



WVDP PHASE 1 DECOMMISSIONING PLAN

CONTENT SECTION PAGE '
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

‘NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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APPENDIX B
ENVIRONMENTAL RADIOACTIVITY DATA

PURPOSE OF THIS APPENDIX

The purpose of this appendix is to provide information on radioactivity in
environmental media to supplement information in Section 4.2. This appendix
discusses how radionuclide-specific and media-specific background values were
developed and describes the methods used to determine whether specific areas of
the site have been impacted (i.e., contain media with radioactivity concentrations in
excess of background).

INFORMATION IN THIS APPENDIX

This appendix identifies locations used in establishing background radioactivity
concentrations and methods used for calculating these concentrations. It also
provides tables of background summary data for each environmental medium,
explains methods used to evaluate concentrations exceeding background in onsite
environmental media, provides tables of radionuclide ratios, and provides summary
data of radioactivity concentrations and status with respect to background at onsite
routine monitoring locations. Supplementary data for groundwater sampling points
(e.g., location coordinates, sample depth, geologic unit) are also provided.

RELATIONSHIP TO OTHER PARTS OF THE PLAN

The information in this appendix supplements that provided in Section 4.2 and
supports planning for additional characterization of soil and sediment in
accordance with the Characterization Sample and Analysis Plan described in
Section 9.
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Locations Used for Background Calculations

Samples of surface soil, sediment, surface water, and groundwater are routinely
collected from background locations (i.e., “control” or “rference” locations) as part of the
WVDP Environmental Monitoring Program Plan (WVES 2008a) and the WVDP
Groundwater Monitoring Plan (WVES 2008b). Environmental radiation measurements are
also taken with thermoluminescent dosimeters (TLDs) at background locations as
described in the Environmental Monitoring Program Plan. Location designators beginning
with a “W” indicate a water sample. Those beginning with an “S” indicate soil or sediment
samples. A designator beginning with a “D” indicates direct measurement of environmental
exposure.

1.1 Surface Soil

Surface soil samples were collected annually until 2004, when the collection period was
reduced to once every three years. (In 2008, the frequency was reduced further to once
every five years, and sampling at most locations was discontinued.) Data from only two
background locations were available. One (SFGRVAL, located at the air sampling station in
Great Valley) is the primary (and current) background location. The other (SFNASHV,
located at the former air sampling station at Nashville) was discontinued in 2003. (See
Figure B-1.) Therefore, few data points were available to calculate surface soil
backgrounds.

To increase the number of data points for estimating background radionuclide
concentrations, data from soil collected at other offsite sampling locations (i.e., at perimeter
locations and in the nearby communities of West Valley and Springville) were evaluated for
the possibility of using data from each in soil background calculations. Data sets for each
radionuclide from each soil sampling location (1995-2007) were statistically compared with
the comparable data set from the primary background location, SFGRVAL, using the
nonparametric Mann-Whitney U-test (Sheskin 1997). The null hypothesis being tested was
that the median of the test data set was higher than the median at the reference data set
(SFGRVAL) (one-tailed test, P<0.05). The results are summarized in Table B-1 below, with
the sample locations shown in Figure B-1 or B-2. (Note that, at the 0.05 level, the
possibility of making an incorrect decision regarding the status of the location with respect
to background could have occurred by chance alone five percent of the time.)
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Figure B-1. Background Sampling Locations More Than 10 Kilometers From the WVDP

Revision 2 B-3



WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-1. Summary of Comparisons of Radionuclide Data from Test Surface Soil
Locations vs. SFGRVAL Background

Radionuclide Measurement

i S | o | sro0 | cstar | uzaz | V¥ | VR | uase | puzse | PIY | Ameaet
SFGRVAL vs.
SFNASHV | NS NS NS NS — — NS NS NS
SFFXVRD | NS NS NS NS - - NS NS NS
SFTCORD | NS [Higher| NS NS - i NS NS NS
SFRT240 NS NS NS NS - e - NS NS NS
SFSPRVL NS NS NS NS — NS NS NS
SFWEVAL | NS NS NS NS -— e e - NS NS NS
SFBOEHN | NS NS NS NS NS Higher | NS NS NS NS NS
SFRSPRD | NS NS NS | Higher | NS NS NS NS NS NS NS
SFBLKST NS |Higher| NS NS - — NS NS NS
KEY: Higher = Null hypothesis was not rejected; results higher than background (P<0.05).

NS = Null hypothesis was rejected; results were not significantly higher than background.

= Constituent was not measured at this location.
LOCATION CODES: SFGRVAL = Background at Great Valley;

SFNASHYV = Background at Nashville in the town of Hanover;
SFTCORD = Perimeter at Thomas Corners Road,;
SFRT240 = Perimeter at Route 240;
SFSPRVL = Community at Springville;
SFWEVAL = Community at West Valley;
SFBOEHN = Perimeter at Boehn Road;
SFRSPRD = Perimeter at Rock Springs Road;
SFBLKST = Perimeter at Bulk Storage Warehouse.

(Location SFNASHV was discontinued in 2003; locations SFTCORD, SFBOEHN, and SFBLKST
were discontinued 2005.)

See Figures B-1 and B-2 for sample locations.

If data were determined not to be statistically higher than background (i.e., unlikely to
have been impacted by the WVDP, indicated by “NS” results in the above table), the data
were pooled with data from Great Valley and included in background calculations.

As discussed in Section 4.2.1 of this plan, data were extracted from the WVDP
Laboratory Information Management System. Samples from which the data were taken had
been collected and analyzed in accordance with controlled sampling plans and defined
quality assurance protocols. All data used for background calculations were independently
validated and approved.

Although not all analyses were performed by the same laboratories over the years,
before a laboratory was awarded a contract, analytical procedures were reviewed,
laboratories were audited by WVDP personnel familiar with radioanalytical methods, and
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performance on proficiency samples for the radionuclides of interest were examined for
acceptability. Analysis of alpha-emitting radionuclides — U-232, U-233/234, U-235/236, U-
238, Pu-238, Pu-239/240, and Am-241 — was done by alpha spectrometry to meet
contractual detection limits. After contracts were awarded, laboratories were contractually
required to participate in formal crosscheck programs and perform acceptably. During the
term of the contracts, laboratories were routinely audited by WVDP personnel to ensure
that contractually required standards were maintained.

1.2 Subsurface soil

Data from only two boreholes (BH-38 on the north plateau and BH-39 on the south
plateau) were available for this calculation when Revision 0 to this plan was prepared. The
boreholes were driven into areas of the WVDP classified as non-impacted as part of a
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) soil
characterization study in 1993. (See Figure B-3.) Although samples were taken from three
depths at each borehole, the surficial samples (0-2 feet depth) were classified as surface
soil for the purposes of this plan. Therefore, only two samples from each borehole, a total
of four samples, were classified as subsurface soil. Although subsurface soil background
values were calculated from these four data points, they were not used initially as reference
values because there were too few points. Instead, surface soil background results were
used to evaluate the presence of radionuclide concentrations in excess of background in
subsurface soil samples.

In 2008, subsurface soil background locations in the sand and gravel and unweathered
Lavery till geological units underlying the site were sampled as part of the North Plateau
Characterization Program (Michalczak 2007, Klenk 2008). Results from the sand and
gravel and unweathered Lavery till samples were statistically indistinguishable, so all were
combined, together with the 1993 results, to produce a subsurface soil background for the
site.

1.3 Surface Water and Sediment

The routine Environmental Monitoring Program background locations were used as the
source of background data. Both surface water and sediment background data were taken
from samples collected at Buttermilk Creek upstream of the WVDP (surface water
monitoring point WFBCBKG and sediment monitoring point SFBCSED) and at Bigelow
Bridge on Cattaraugus Creek upstream of the point where Buttermilk Creek, containing
effluent from the WVDP, flows into Cattaraugus Creek (surface water point WFBIGBR and
sediment point SFBISED). (See Figure B-2.)
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Figure B-2. Sampling Locations Within 10 Kilometers of the WVDP Used for
Background Calculations
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1.4 Groundwater

The routine background locations from the Groundwater Monitoring Program were
used as the source of background data. (See Figure B-3.) Radionuclide concentrations
were taken from monitoring wells WNWNB1S, WNWO0204, WNWO0301, WNWO0401,
WNWO0405, WNWO0706, WNWO0901, and WNWO0908, which serve(d) as upgradient
reference locations for the following geologic units: the sand and gravel (S&G) unit
(WNWNB1S, WNWO0301, WNWO0401, and WNWO0706); the Lavery till sand (LTS) unit
(WNWO0204); the unweathered Lavery till (ULT) unit (WNWO0405); the Kent recessional
sequence (KRS) unit (WNWO0901); and the weathered Lavery till (WLT) unit (WNWQ0908).

Because few background data points were available for most radionuclides in
groundwater and no background isotopic data (or very limited data) were available for
groundwater from some of the geological units (e.g., the Lavery till sand and the Kent
recessional sequence), data sets for the various units were combined to calculate one
overall site groundwater background value for each radionuclide. Potential implications of
pooling the data were considered to be minimal because most of the data sets were
comprised largely of nondetect values as shown in Table B-7, and because, when positive
detects were noted (with the exception of naturally occurring radionuclides), they were
usually below (or slightly higher than) the contractual detection limits.

1.5 Gamma Radiation Measurements From TLDs

TLD data were taken from four background locations (three no longer active) over the
1986-2007 time period. (See Figure B-1.) Measurements were taken at:

(1) The current background location (DFTLD23), located 18 miles (29 km) south of the
WVDP at the Great Valley air sampler;

(2) The five-points landfill (DFTLD17), located 12 miles (19 km) southwest of the Site;

(3) The former air sampling location at Nashville in the town of Hanover (DFTLD37),
located 23 miles (37 km) northwest of the Site; and

(4) Sardinia-Savage Road (DFTLD41), 15 miles (24 km) northeast of the Site.

Quarterly exposure rates (in mR/qtr) and hourly exposure rates (in mR/h) were calculated.
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Figure B-3. Onsite Groundwater and Subsurface Soil Locations Used as Background
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Methods Used for Background Calculations

Radionuclides for which backgrounds were estimated were selected with consideration
of (1) radionuclides of interest from the Facility Characterization Project, as listed in
Decommissioning Plan section 4.1.1, and (2) radionuclides that are routinely monitored in
environmental media at the WVDP, for which sufficient data were available to develop a
reliable estimate of background. (See Section 4.2.2 of this plan for a more detailed
discussion of how background constituents were selected.)

Once radionuclides and locations applicable to each environmental medium had been
defined, sampie results were extracted from the Laboratory Information Management
System database using the Environmental Affairs Trend Tool. As part of the extraction
process, data from duplicate samples (i.e., separate samples of one medium coilected at
the same place and time; co-located samples) were combined into a single result for use in
calculations, as were data from replicate samples (i.e., recounts or splits of the same
sample). Calculations to combine results from duplicates and replicates, using protocols
defined in controlled WVDP Procedure EM-11 (WVNSCO 2004b), were automatically done
by the Environmental Affairs Trend Tool during data extraction.

Extracted data files were block copied into Microsoft Excel® spreadsheets and the
information identified in Table B-2 was summarized for each environmental medium.

Table B-2. Summary Information for Environmental Medium Background
Calculations

Item Explanatory Notes
Constituent | Gross measurement, radionuclide measurement, or direct radiation
measurement
Average In the LIMS database, individual radionuclide concentration measurements
result are represented by a result term plus or minus an associated uncertainty

term. The average result is the direct average of result terms from all
samples in the data set, including negative numbers and zeros.

Uncertainty | The uncertainty term associated with the average result is calculated from
associated | the sample uncertainty terms in accordance with Procedure EM-11 per the

with the following formula:
?(;/sel:ﬁge uncertainty = SQRT((uncertainty12 +...+ uncertaintyNz) /' N)
where uncertainty, = the uncertainty term from sample 1
uncertaintyy = the uncertainty term from sample N
N = the total number of samples
SQRT = square root '
Median To estimate the median of each data set, each sample resulttuncertainty

was assigned a single result equal to the larger of the result or the
uncertainty term. Using the Excel® median function, the median was
selected from the set of single values. If more than half the sample results
were nondetects, the median was assigned a “<” sign, indicating that the

median represented a nondetect value.

Revision 2 B-9



WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-2. Summary Information for Environmental Medium Background
Calculations

'Item » N Explanator‘y‘Notes':

Note that if a data set is symmetric, the average and median will be the
same. However, if the distribution is skewed to the right (that is, it contains
a large number of low values and a few high values), the average will
usually be higher than the median. For this reason, with asymmetricaily
distributed data sets (as is often the case with environmental data) the
median may be the more reliable estimator of central tendency.

Maximum | The maximum was selected from only the results indicating that activity
had been detected. If no activity had been detected in any of the samples
from that data set, the maximum was set equal to the highest uncertainty
term and assigned a “<” sign, indicating that it was a nondetect.

N Total number of samples. (Duplicate samples were counted as one, as
were replicate samples.)

% NDs If the uncertainty term for a sample was larger than the result (i.e., the
range around the result term included zero), the radionuclide was
considered not detected (ND) in that sample. Total number of ND samples
divided by the total number of samples was expressed as a percentage.

Years The period of years from which the data set was taken.
Data A listing of the sampling locations from which background data were taken.
source

locations ||

Soil and sediment data, as extracted from the Laboratory Information Management
System, were in units of uCi/g (dry weight). Surface water and groundwater data were in
units of uCi/mL. All calculations were performed in units as extracted from the Laboratory
Information Management System. Environmental dosimetry readings were in mR/qtr. For
comparisons with onsite sample results, background data were then converted to the units
specified in the Decommissioning Plan using the following conversion factors:

Soil and sediment: 1 uCi/g = 1E+06 pCi/g
Water: 1 uCi/mL = 1E+09 pCi/L
3.0 Background Summary Data for Each Environmental Medium

Summary tables of background values (in units of pCi/lg per unit dry weight [soil or
sediment], pCi/L [surface water and groundwater], or mR/quarter [environmental exposure])
used to evaluate data from onsite sampling locations are presented in the following tables.
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Table B-3. Surface Soil Background Radionuclide Concentrations for the WVDP!"®

,  Avg. Concentration (pCilg) | i i ;
Constituent va.Lo ration (p .|g) Med.'a" Maxu_num N % NDs Years- | Data Source Locations
Result % Uncertainty (pCilg) (pCilg)
SFGRVAL, SFNASHV, SFFXVRD, SFTCORD,
Gross alpha | 1.34E+01 + 3.58E+00 1.29E+01 2.73E+01 104 0% 1995-2007 | SFRT240, SFSPRVL, SFWEVAL, SFBOEHN,
SFRSPRD, SFBLKST
SFGRVAL, SFNASHV, SFFXVRD, SFRT240,
Grossbeta | 2.03E+01 £ 3.11E+00 2.00E+01 4.00E+01 84 0% 1995-2007 SESPRVL. SFWEVAL, SFBOEHN, SFRSPRD
SFGRVAL, SFNASHV, SFFXVRD, SFTCORD,
Sr-90 1.51E-01 £ 1.46E-01 9.48E-02 3.10E+00 104 25% 1995-2007 | SFRT240, SFSPRVL, SFWEVAL, SFBOEHN,
SFRSPRD, SFBLKST
SFGRVAL, SFNASHV, SFFXVRD, SFTCORD,
Cs-137 450E-01 * 6.68E-02 4.17E-01 1.21E+00 93 0% 1995-2007 | SFRT240, SFSPRVL, SFWEVAL, SFBOEHN,
: SFBLKST
U-232 5.52E-03 * 2.80E-02 < 2.35E-02 1.89E-02 32 97% 1995-2007 | SFGRVAL, SFBOEHN, SFRSPRD
U-233/234 7.79E-01 * 1.15E-01 7.88E-01 9.39E-01 22 0% 1995-2007 | SFGRVAL, SFRSPRD
U-235/236 588E-02 =+ 3.36E-02 5.24E-02 2.18E-01 32 9% 4995-2007 | SFGRVAL, SFBOEHN, SFRSPRD
U-238 779801 = 1.13E-01 7.87E-01 9.31E-01 32 0% 1995-2007 | SFGRVAL, SFBOEHN, SFRSPRD
SFGRVAL, SFNASHV, SFFXVRD, SFTCORD,
Pu-238 539E-03 £ 1.38E-02 < 1.21E-02 4.02E-02 92 86% 1996-2007 | SFRT240, SFSPRVL, SYWEVAL, SFBOEHN,
SFRSPRD, SFBLKST
SFGRVAL, SFNASHV, SFFXVRD, SFTCORD,
Pu-239/240 | 2.01E-02 + 1.79E-02 1.55E-02 2.34E-01 104 44% 1995-2007 | SFRT240, SFSPRVL, SFWEVAL, SFBOERN,
: SFRSPRD, SFBLKST
SFGRVAL, SFNASHV, SFFXVRD, SFTCORD,
Am-241 145E-02 t 1.92E-02 < 1.62E-02 1.93€-01 104 64% 1995-2007 | SFRT240, SFSPRVL, SFWEVAL, SFBOEHN,
SFRSPRD, SFBLKST

LEGEND: N = Number of samples

ND = Nondetect

NOTES: (1) Soil samples collected at air samplers at background locations (SFGRVAL = Great Valley; SFNASHV = Nashville), perimeter locations (SFFXVRD = Fox
Valley Road; SFTCORD = Thomas Corners Road; SFRT240 = Route 240; SFBOEHN = Boehn Road; SFRSPRD = Rock Springs Road; SFBLKST = Bulk
Storage Warehouse), and community locations (SFSPRVL = Springville; SFWEVAL = West Valley).

(2) Data from perimeter and community samplers were pooled with data from background locations if they were not statistically higher than background.
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Table B-4. Sediment Background Radionuclide Concentrations for the wvpp"

o Average concentration (pCi/ _ . | o ‘ ' o
Constituent _ kReslelgt . Unce(rrt)ainf: Median-(pCilg) | Maximum (pCilg) | N- Ngs? Years “Eggtsi:::e
Gross alpha 1.02E+01 + 3.28E+00 9.21E+00 2.18E+01 22 | 0% | 1995-2006 SFBCSED, SFBISED
Gross beta 1.74E+01 £ 3.01E+00 1.64E+01 2.71E+01 23 | 0% | 1995-2007 SFBCSED, SFBISED
Sr-90 149E-02 = 4.91E-02 < 3.35E-02 1.57E-01 23 | 65% | 1995-2007 SFBCSED, SFBISED
Cs-137 3.50E-02 £ 2.50E-02 3.75E-02 7.84E-02 23 | 30% | 1995-2007 SFBCSED, SFBISED
U-232 115602 + 5.50E-02 < 3.10E-02 3.92E-02 23 | 87% | 1995-2007 SFBCSED, SFBISED
U-233/234 599E-01 + 1.19E-01 6.59E-01 8.58E-01 23 | 4% | 1995-2007 SFBCSED, SFBISED
U-235/236 531E-02 + 3.67E-02 4,57E-02 2.78E-01 23 | 22% | 1995-2007 SFBCSED, SFBISED
U-238 6.11E-01 £ 1.19E-01 6.52E-01 9.01E-01 23 | 4% | 1995-2007 SFBCSED, SFBISED
Pu-238 167E-02 = 1.79E-02 < 1.41E-02 1.29E-01 23 | 74% | 1995-2007 SFBCSED, SFBISED
Pu-239/240 108E-02 = 1.37E-02 < 1.22E-02 6.07E-02 23 | 83% | 1995-2007 | SFBCSED, SFBISED
Am-241 .1.07E-02 + 1.83E-02 < 1.41E-02 8.60E-02 23 | 74% | 1995-2007 SFBCSED, SFBISED

LEGEND: N = Number of samples
ND = Nondetect
NOTE: (1) Sediment samples were collected at upstream sampling locations on Buttermilk Creek (SFBCSED) and Cattaraugus Creek (SFBISED).
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Table B-5. Subsurface Soil Background Radionuclide Concentrations for the WVDP

Constituent A;::?te con;entraltji::e(r;:::?; Median (pCilg) M(a;((i:rir;:)m‘ N %NDs | Years | Data Source Locations!

Grossalpha | 120E+01 % 4.76E+00 1.26E+01 BT | 18 | 0% | | e PBONA08, ond GRBG0L.08 2006)
Gross beta 319E401 +  399E+00 2.86E+01 BIERT | 18 | O | e | O PBOuADS. and OPBOYS.08 (2008
5190 180E02 + 259602 | < 230602 TUEOT | 8 | B | e | PBou LS. and ORBOYS 08 (2008
Cs-137 4HIE03 + 243E02 | < 241E02 TAEOT | 18 | 0% | | e APBGNA08, and SRB0L08 (2006)
U232 265E03 + 255E-02 < 2MER | < 41902 T| 18| 100 | e | e 08 ot CPES0S.08 12008
U-2331234 683E01 £ 119E01 7.91E-01 TOBERD | 18 | 0% | PBOuA DS, ond SRBGL00 2006)
U-2351236 514E02 £ 34TE-02 425602 LITEOT | 18 | 3% | s | B s, APBauA0s, and SRB0L08 2006)
U-238 TAE01 +  1.22E01 8.64E-01 LIERD | 18 | 0% | 0% | Gaocosss CPBOOLDS s OPBGCE08 (2006)
Pu-238 43504+ 130E-02 < USEQ | < 241EG | 18 | 100% | o | s o GRBGO08 20n%)
PU-239/240 172603 & 19E02 | < 10EQ2 | < 1GTEOZ | 18 | 100% | o gggg;s"%ggcf;,?g&%?fﬁggB%f)?%gz(zogos)
Am-241 19303 £ 1.07E02 < LOSEQ2 | 12TE | 18 | 100% | e s 08 o CRBG0S. 00 2006)

LEGEND: N = Number of samples
ND = Nondetect

NOTE: (1) Background locations are shown on Figure B-3. After testing to ensure that subsurface soil results for the sand and gravel unit and the unweathered Lavery till were

statistically indistinguishable, values were combined into a single subsurface soil background value for each radionuclide.
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Table B-6. Surface Water Background Radionuclide Concentrations for the WVDP

" Constituent Average concentration {pCi) Median (pCi/L) Maxir_num N % Years | Data Source Locations
Result * Uncertainty (pCilL) NDs

Gross alpha 474E-01 £ 1.28E+00 < 9.55E-01 5.43E+00 387 74% | 1991-2007 | WFBCBKG, WFBIGBR
Gross beta 264E+00 <+ 1.43E+00 2.34E+00 2.03E+01 388 12% | 1991-2007 | WFBCBKG, WFBIGBR
H-3 1.35E+01 + B.43E+01 <  8.21E+01 8.33E+02 388 85% | 1991-2007 | WFBCBKG, WFBIGBR
C-14 1.19E+01 £ 4.44E+01 < 1.33E+01 4.05E+02 68 81% | 1991-2007 | WFBCBKG

Sr-90 200E+00 + 1.61E+00 9.04E-01 1.23E+01 251 47% | 19912007 | WFBCBKG, WFBIGBR
Te-99 -440E-01 + 1.80E+00 < 1.80E+00 7.25E+00 52 85% | 1995-2007 | WFBCBKG

I-129 1.39E-01 + 8.71E-01 < 7.86E-01 2.02E+00 68 90% | 1991-2007 | WFBCBKG

Cs-137 6.31E-01 t 5.98E+00 < 4.15E+00 1.01E+01 250 95% | 1991-2007 | WFBCBKG, WFBIGBR
U-232 181E-02 + B8.91E-02 < 4.28E-02 2.60E-01 68 87% | 1991-2007 | WFBCBKG

U-233/234 1.10E-01 = 7.02E-02 9.94E-02 2.98E-01 61 16% | 1992-2007 | WFBCBKG

U-235/236 1.71E-02 = 4.07E-02 < 3.28E-02 1.00E-01 67 82% | 1991-2007 | WFBCBKG

U-238 744E-02 t 6.35E-02 5.72E-02 4.00E-01 68 35% | 1991-2007 | WFBCBKG

Pu-238 145E-02 + 6.24E-02 < 3.10E-02 1.02E-01 68 93% | 1991-2007 | WFBCBKG
Pu-239/240 917E-03 £ 3.50E-02 < 271E-02 1.98E-01 68 91% | 1991-2007 | WFBCBKG

Am-241 542E-02 + 7.15E-02 < 3.27E-02 2.20E+00 68 81% | 1991-2007 | WFBCBKG

LEGEND: N = Number of samples
ND = Nondetect
WFBCBKG = Buttermilk Creek background; WFBIGBR = Cattaraugus Creek background at Bigelow Bridge.
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Average concentration (pCi/L)

Maximum

%

Constituent Median CilL . N Years Data Source Locations
Result ‘+ (Uncertainty (pCil (pCiIL) NDs
WNW-NB1S, -0204, -0301, -0401, -
0, ! 3 1 1 1
Gross alpha 1.06E+00 + 5.69E+00 < 2.59E+00 2.19E+01 566 87% 1991-2007 0405, -0706, -0901, -0908
. WNW-NB1S, -0204, -0301, -0401, -
Gross beta 6.19E+00 * 5.11E+00 4 56E+00 2.82E+01 566 28% 1991-2007 0405, 0706, -0901, -0908
WNW-NB1S, -0204, -0301, -0401, -
He3 2.1 1E+01 + 8.55E+01 < 8.58E+01 9.41E+02 566 81% 1991-2007 0405, -0706, -0901. 0908
C-14 4.95E+00 + 2.63E+01 < 2.66E+01 7.43E+00 56 98% 1993-2007 WNW-NB1$, -0401, -0405, -0708, -0908
Sr-90 2.69E+00 = 1.35E+00 2.44E+00 7.38E+00 56 16% 1993-2007 | WNW-NB1S, -0401, -0405, -0708, -0908
Tc-99 S371E-01 £ 1.91E+00 < 1.85E+00 3.98E+00 56 96% 1993-2007 4 WNW-NB1S, -0401, -0405, -0706, -0908
N 1129 239E-01 + 7.38E-01 <  6.01E-01 1.58E+00 56 86% 1993-2007 WNW-NB1S, -0401, -0405, -0706, -0908
WNW-NB1S, -0204, -0301, -0401, -
Cs-137 175E+00 + 2.39E+01 < 2.22E+01 1.90E+01 258 98% 1991-2007 0405, -0706, -0901, 0908
U-232 228E-02 + 1.00E-01 < 4.92E-02 3.78E-01 56 88% 1993-2007 | WNW-NB1S, -0401, -0405, -0706, -0908
U-233/234 488E-01 + 1.94E-01 . 1.60E-01 8.20E+00 56 13% 1993-2007 | WNW-NB1S, -0401, -0405, -0706, -0908
U-235/236 452E-02 + 6.03E-02 < 5.00E-02 1.93E-01 56 71% 1993-2007 WNW-NB1S, -0401, -0405, -0706, -0908
U-238 3.18E-01 + 1.48E-01 1.21E-01 5.30E+00 56 21% 1993-2007 | WNW-NB1S, -0401, -0405, -07086, -0908
Pu-238 5894E-02 + 9.59E-02 4,65E-02 2.20E-01 6 83% 1993-1994 | WNW-NB1S, -0405, -0908
|| Pu-239/240 495E-02 + 8.35E-02 5.28E-02 2.70E-01 6 83% 1993-1994 | WNW-NB1S, -0405, -0908
Am-241 432E-02 % 4.76E-02 < 3.81E-02 1.80E-01 6 83% 1993-1994 | WNW-NB1S, -0405, -0908

Legend: N = Number of samples
ND = Nondetect
“WNW?” locations refer to individual wells that serve as groundwater backgrounds for solid waste management units in the groundwater monitoring program.
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Table B-8. Background Environmental Radiation Levels at the WVDP

Constituent

Average (mR/quarter)

Result * Uncertainty

Median

Maximum

Years

Data Source Locations!!

Environmental radiation

183 = 74

19.2

35.0

264

1986-2007

DFTLD23, DFTLD17, DFTLD37,
DFTLD41

NOTE: (1) Background locations: DFTLD17 (Five Point Landfill); DFTLD23 (Great Valley); DFTLD37 (Dunkirk); DFTLD41 (Sardinia-Savage Road).
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4.0 Methods for Evaluating Concentrations Above Background in Onsite Environmental

Media
Data from onsite sampling were available in three forms:

(1) Single observations or measurements with no associated uhcertainty term (for
example, a sediment concentration from 1988 presented in a historical report);

(2) A radionuclide concentration result, plus or minus an associated uncertainty term,
from a sample collected as part of a one-time sampling project (i.e., the RFI soil,
sediment, and subsurface soil survey done in 1993; Geoprobe® studies done in
1994, 1997, 1998, and 2008); and :

(3) Multi-year data sets from samples collected at specified locations as part of the
routine Environmental Monitoring or Groundwater Monitoring programs.

4.1 Single-Value Observations

Single-value observations were directly compared with the maximum result from the
applicable background radionuclide-medium combination. For example, a Cs-137
concentration from lagoon sediment, as reported in WVNSCO 1994, was compared directly
with the maximum Cs-137 concentration observed in background sediment. A value higher
than the background result was classified as exceeding background.

4.2 Single Samples With Specified Uncertainty

A single-sample result reported with an associated uncertainty term, such as the result
from a sample collected as part of the 1993 RFI investigation, was compared with
background using the relative errors ratio test. This test (as described in WVDP procedure
EM-74, WVYNSCO 2004a) is primarily used as a data validation tool to test the acceptability
of results from duplicate samples (i.e., to determine the likelihood that the samples could
have come from the same population).

In the relative errors ratio test, one sample result (plus or minus its associated
uncertainty term) is compared another sample result (plus or minus its associated
uncertainty term). To perform the relative errors ratio calculation, the absolute value of the
difference between the two sample results is divided by the sum of the squares of the
estimated standard deviations (as based on the error terms) from each. If the resuit is not
greater than 1.96 (approximating a 95 percent confidence interval), the two samples would
be considered acceptable as duplicates. In other words, the samples could have been
drawn from the same population (the test sample could have been drawn from the
background poputation) if the confidence intervals bracketing the result terms from the two
samples overlap.

For purposes of the current evaluation, each onsite sample result was tested against
the mean (plus or minus the associated uncertainty term) of the applicable radionuclide/
medium background value. If the test sample result met the three foIIowing conditions, the
result was classified as exceeding background: '

e The radionuclide was detected
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e The relative errors ratio value was greater than 1.96, and

e The result term for the sample was higher than the average result term for the
background.

Areas with radiological concentrations exceeding background, as determined by the
RER calculation, are summarized in Decommissioning Plan Figures 4-6 (surface soil and
sediment), 4-7 (subsurface soil), and 4-13 (Geoprobe® groundwater). Maximum above-
background concentrations for specific radionuclides at locations in each WMA are
summarized in Decommissioning Plan Section 4.2.5, Tables 4-12 through 4-22 (surface
soil, sediment, and subsurface soil), and Decommissioning Plan Section 4.2.8, Table 4-
26 (Geoprobe® groundwater).

4.3 Data From Routine Monitoring Locations

" Radionuclide concentration data sets from routine monitoring locations were compared
with applicable background data sets using the nonparametric Mann-Whitney “U” test. As
recommended in MARSSIM, a nonparametric test was used because environmental data
are usually not normally distributed and because there are often a significant number of
results lower than detectable concentrations. Both conditions were true of the WVDP data
sets examined in this evaluation.

Because of the larger number of observations available for these comparisons, the “U”
test was more sensitive at detecting concentrations exceeding background at a specific
location than was the RER test that considered only one measurement. Note that trends
(i.e., increasing or decreasing radionuclide concentrations) were not evaluated as part of
this exercise, which focused only on comparisons with background. (Data trends at the
WVDP are routinely evaluated and conclusions summarized in formal reports associated
with the Environmental Monitoring and Groundwater Monitoring Programs.)

The Mann-Whitney U test, similar to the Wilcoxon Rank Sum test used in MARSSIM, is
a rank-based test. The null hypothesis being tested was that the median of the tested data
set was higher than the median at the background location (one-tailed test, P<0.05). To
perform the test, data sets were assembled for radionuclide concentrations at each of the
onsite routine monitoring points (soil/sediment sampling locations, surface water sampling
locations, and routine groundwater sampling locations). So that the data could be ranked,
each radionuclide measurement was assigned a single value. All “detect” values (i.e., the
result term was larger than the uncertainty term) were set equal to the result term of the
measurement; all “nondetect” values (i.e., the uncertainty term was larger than the result
term) were set equal to zero. In this way, all nondetect values received the same rank.
(Note that summary statistics, such as averages, had already been calculated for each data
set. The arbitrarily assigned zero values were used only for ranking purposes.)

The two data sets (test location and background reference location) were then
combined into one data set and the results ranked in numerical order from the smallest to
the largest. From the assigned ranks, the test statistic (i.e., “U”) was calculated for each
(Sheskin 1997). The normal approximation for larger sample sizes (“z’) was also

calculated. Critical values of “U” and “2” were taken from statistical tables in Sheskin 1997.
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If the “U” value was lower than the critical value of *“U” (or, for larger numbers of
samples, if the “z” value exceeded the critical level of “z”), and the mean rank from the test
data set was greater than that from the background data set, then the null hypothesis (i.e.,
that the median of the test data set exceeded that of the background data set) was not
rejected. In other words, at a 95% confidence level, it was likely that the median of the test
data set exceeded that of the background data set.

Locations where results from routine monitoring locations exceeded background are
summarized by waste management area and radionuclide in section 4.2, Table 4-17
(sediment from sampling location SNSWAMP), Table 4-18 (sediment from sampling
location SNSW74A), Table 4-22 (sediment from sampling location SNSP006), Table 4-24
(routine onsite surface water monitoring locations), and Table 4-25 (routine groundwater
monitoring locations).

Direct onsite measurements of environmental radiation (TLD results), for which the
data sets approximate a normal distribution, were compared with background
measurements using the one-way analysis of variance (ANOVA) Excel® function (p<0.05).
If the “F” statistic exceeded the critical value of “F,” and the average from the test data set
exceeded the background average, measurements from the test location were determined
to exceed background. Results are summarized in section 4.2, Table 4-23.

Radionuclide Ratios to Cs-137

The concentrations of hard-to-measure radionuclides in a medium are often estimated
on the basis of their relationship to a more easily measured nuclide, such as Cs-137, as
defined in a well-characterized distribution. As discussed in Section 4.1.4 of this plan, two
primary distributions have been identified at the WVDP: (1) the Spent Nuclear Fuel
distribution — applicable to nuclear fuel prior to reprocessing, and (2) the Batch 10
distribution — applicable to the high-level waste after the uranium and plutonium had been
extracted. Comparable ratios from the two distributions are presented in Table 4-3. As
shown in Table 4.3 of this plan, Sr-90 may comprise a larger relative fraction of the total
radioactivity in the “feed and waste” category (i.e., before waste reprocessing), while a
larger relative fraction of Am-241 may be more characteristic of the “product” category (i.e.,
after waste reprocessing). '

If surface soil, sediment or subsurface soil samples contained both Cs-137 and other
radionuclides at above-background concentrations, the ratio of each above-background
radionuclide to Cs-137 was calculated. Only data from the same discrete samples were
used to calculate ratios. Ratios in surface soil, sediment, and subsurface soil are
summarized by WMA in Tables B-9, B-10, and B-11, respectively. For each medium, the
following information is listed:

* Number of samples for which each nuclide exceeded background,
¢  Minimum ratio,
* Median ratio,

e Maximum ratio,
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e Concentration of Cs-137 (in pCi/g dry) in the sample with the maximum ratio,
and

e Location at which the maximum ratio was observed.

With respect to environmental concentrations exceeding background, the ratio of a
radionuclide to Cs-137 may help to better trace the source of the activity. For instance, the
area of elevated Sr-90 concentrations on the north plateau downgradient of the Process
Building has been traced to a leak of radioactively contaminated acid in the late 1960s.
This plume is characterized by high Sr-90-to-Cs-137 ratios.

Supplementary Data for Onsite Monitoring Locations

Summary statistics were calculated for radiological constituents measured at all routine
monitoring locations on the WVDP site, sediment for the years 1995 through 2007, and
surface water and groundwater for 1998 through 2007. Constituents exceeding background
levels at each location are presented in Section 4.2. Complete results, including those from
locations determined to be non-impacted, are presented in the following tables for onsite
sediment (Table B-12), surface water (B-13), and groundwater (B-14).

Supplementary information about routine groundwater monitoring locations (i.e.,
location coordinates, surface elevation, construction material of the well or trench, diameter
of the well [if applicable], screened interval, and geologic unit monitored) are summarized in
Table B-15. Similar information for special Geoprobe® groundwater sampling points is
provided in Table B-16.

Note that only routine monitoring locations included in the current Groundwater
Monitoring Program were included in the evaluation presented in Section 4.2.8 of this plan.
A large number of points at which groundwater had been sampled in the past were not
included in this evaluation. For completeness, information on excluded points is
summarized in Table B-17. Reasons for exclusion included:

¢ The well was dry;
¢ No radiological data were available;

o Data were not validated (e.g., piezometers, surface elevation points, wells for the
north plateau groundwater recovery system, wells used to evaluate the pilot
permeable treatment wall);

* Wells had been dropped from the groundwater program because existing coverage
was considered sufficient (e.g., more than twenty wells discontinued in 1995); or

e Sampling points were located in areas outside the scope of the Phase 1
Decommissioning Plan (e.g., groundwater seeps outside the process premises,
wells from WMA 8 [New York State-Licensed Disposal Area)).
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Table B-9. Radionuclides in Surface Soil: Ratios to Cs-137""

Area® | Radionuclide | N | Minimum | Median | Maximum | Cs-137 (pCi/g)® Location of Maximum Ratio
WMA2 | Sr90 5 0.015 0.28 14 8.5E-01 Surface soil near Lagoons 4 and 5 (BH-04)
WMA3 | U-238 1 0.047 0.047 0.047 2.2E+01 Surface soil near Waste Tank Farm
Am-241 1 0.011 0.011 0.011 2.2E+01 Surface soil near Waste Tank Farm
WMA4 | Sr-90 3 0.29 0.96 9.5 1.2E+00 CDDL soil (6-12" depth, 1990)
WMAS5 | Sr-90 2 0.019 0.047 0.075 1.1E+01 Surface soil near RHWF (BH-38)
Pu-238 1 0.0033 0.0033 0.0033 1.1E+01 Surface soil near RHWF (BH-38)
Pu-239/240 1 0.015 0.015 0.015 1.1E+01 Surface soil near RHWF (BH-38)
Am-241 4 0.026 0.033 0.073 1.2E+01 LSA 3 & 4 footers (1990)
WMA6 | Sr-90 12 0.036 0.094 1.7 2.9E+00 Rail spur by FRS (1994)
WMA7 | Sr-90 8 0.11 19 8.3 1.1E+00 NDA Surface Soil (1994)
Pu-238 1 0.021 0.021 0.021 4 1E+00 Surface soil by the NDA Interceptor Trench (BH-42)
Pu-239/240 1 0.022 0.022 . 0.022 4 1E+00 Surface soil by the NDA Interceptor Trench (BH-42)
Am-241 1 0.037 0.037 0.037 4.1E+00 Surface soil by the NDA Interceptor Trench (BH-42)
WMA 12 | Sr-90 4 0.14 0.25 0.29 4 5E+00 Surface soil near WMA 2 and WMA 6 (BH-16)

NOTES: (1) Ratios were calculated from samples for which both Cs-137 and the nuclide of interest exceeded background, with ratios rounded to two significant digils or nearest
integer.

(2) No surface soil data were available for WMA 1. No radionuclides exceeded background in WMA 9. Only Cs-137 exceeded background in WMA 10.
(3) Cs-137 concentration at the location with the maximum ratio.

LEGEND: BH =bore hole CDDL = Construction and Demolition Debris Landfil FRS = Fuel Receiving and Storage LSA = Lag Storage Addition N = number of samples
RHWF = Remote-Handled Waste Facility.
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Table B-10. Radionuclides in Sediment: Ratios to Cs-137""

Area@ |. Radionuclide N Minimum Median Maximum | Cs<137 (pCi/g)}® Location of Maximum Ratio

WMA 2 | Sr-90 41 0.0063 0.065 144 1.0E+01 Sediment from the Solvent Dike (1986)
U-232 1 0.0054 0.0054 0.0054 1.4E+03 Lagoon 3 sediment (1994)
U-233/234 2 0.0032 0.030 0.056 1.7E+01 - Sediment from drainage downgradient of Solvent Dike (ST-28)
U-235/236 7 0.000010 0.000076 0.011 1.7E+01 Sediment from drainage downgradient of Solvent Dike (ST-28)
U-238 28 | 0.000052 0.0014 0.057 2.1E+01 Lagoon 3 sediment (1990)
Pu-238 10 0.00028 0.0015 0.018 4 4E+04 Lagoon 2 shoreline sediment (1990)
Pu-239/240 9 0.00051 0.0011 0.019 1.7E+01 Sediment from drainage downgradient of Solvent Dike (ST-28)
Am-241 29 0.00058 0.0019 42 1.0E+01 Sediment from the Solvent Dike (1986)

WMA 4 Sr-90 18 0.041 0.80 16 3.1E+00 Sediment from drainage through CODL (ST-30)
U-233/234 9 0.036 0.1 14 6.6E-01 Sediment at Northeast Swamp (SNSWAMP)
U-235/236 2 0.023 0.14 0.27 6.6E-01 Sediment at Northeast Swamp (SNSWAMP)
U-238 9 0.036 0.12 1.3 6.6E-01 Sediment at Northeast Swamp (SNSWAMP)
Pu-238 10 0.0057 0.022 0.057 5.2E+00 Sediment at Northeast Swamp-(SNSWAMP)
Pu-239/240 13 0.0089 0.033 0.21 11E+01 Sediment at Northeast Swamp (SNSWAMP)
Am-241 14 0.010 0.056 0.22 2.1E+00 Sediment at Northeast Swamp (SNSWAMP)

WMA 5 Sr-90 15 0.026 0.13 3.3 6.4E-01 Sediment at North Swamp (SNSW74A)
U-233/234 4 0.12 0.37 0.75 1.1E+00 Sediment at North Swamp (SNSW74A)
U-235/236 1 0.047 0.047 0.047 2.7E+00 Sediment at North Swamp (SNSW74A)
U-238 4 0.15 0.34 2.0 4,7E-01 Sediment at North Swamp (SNSW74A)
Pu-238 1 0.015 0.015 0.015 3.8E+00 Sediment at North Swamp (SNSW74A)
Pu-239/240 9 0.019 0.035 0.096 4.7E-01 Sediment at North Swamp (SNSW74A)
Am-241 1 0.0011 0.057 0.087 6.4E-01 Sediment at North Swamp (SNSW74A)
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Table B-10. Radionuclides in Sediment: Ratios to Cs-137""

Area®? | Radionuclide N Minimum | -Median |- Maximum | Cs-137 (pCilg)® Location of Maximum VRatio'

WMA 6 Sr-90 3 0.062 0.27 0.59 5.9-01 Sediment from south Demineralizer Sludge Pond (ST-36)

WMA7 Sr-90 1 37 3.7 37 9.0E-01 Sediment from drainage near Interceptor Trench (ST-23)
Pu-238 1 0.0 0.096 0.096 9.0E-01 Sediment from drainage near Interceptor Trench (ST-23)
Am-241 1 0.046 0.046 0.046 9.0E-01 Sediment from drainage near Interceptor Trench (ST-23)

WMA 12 Sr-90 33 0.022 0.058 0.59 2.7E-01 Sediment from Franks Creek (ST-13) near burial areas
U-232 2 0.0010 0.0021 0.0031 3.5E+01 Sediment from Erdman Brook (ST-19) after Lagoon 3 discharge
U-233/234 3 0.034 0.038 0.075 1.1E+01 Sediment from Franks Creek at fence line (SNSPO06)
U-238 4 0.0094 0.035 0.058 1.4E+01 Sediment from Franks Creek at fence line (SNSP006)
Pu-238 10 0.00070 0.0034 0.042 5.9E+01 Sediment from Erdman Brook {ST-20) after drainage from WMA 2
Pu-239/240 7 0.00068 0.0029 0.012 5.9E+01 Sediment from Erdman Brook (ST-20) after drainage from WMA 2
Am-241 18 0.0012 0.0047 0.033 4.3E+01 Sediment from Erdman Brook (ST-22) downgradient of NDA

NOTES: (1) Ratios were calculated from samples for which both Cs-137 and the nuclide of interest exceeded background, with the ratios rounded to two significant digits or
the nearest integer.

(2) No sediment data were available for WMAs 1, 3, or 9. Only Cs-137 exceeded background in WMA 10.
(3) Cs-137 concentration at the location with the maximum ratio.
LEGEND: CDDL = Construction and Demolition Debris Landfili N = number of samples
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Table B-11. Radionuclides in Subsurface Soil: Ratios to Cs-137!"

Area® Radionuclide N Minimum Median | Maximum | Cs-137 (pCilg)® Location of Maximum Ratio
WMA 1 Sr-90 45 0.31 303 63,419 5.0E-02 Inside MPPB (GP7898, 21-23' depth)
Tc-99 6 0.0027 23 56 1.1E-01 . Outside MPPB, south of FRS (GP7208, 14-16' depth)
U-232 1 0.023 0.023 0.023 2.0E+00 Outside southeast corner of MPPB (GP2908, 14-16' depth)
U-233/234 9 0.0074 0.79 12 7.2E-02 Inside MPPB (GP10008, 30-32' depth)
U-235/236 5 0.013 0.063 1.1 1.4E-01 Outside eastern wall of MPPB (GP3008, 4-6' depth)
U-238 7 0.82 6.1 18 7.2E-02 Outside MPPB, north of FRS (GP10108, 20-22’ depth)
Pu-238 5 0.0025 0.019 0.18 1.5E-01 Qutside MPPB, south of FRS (GP7208, 4-6' depth)
Pu-239/240 8 0.015 0.067 0.80 5.5E-02 East of laundry building (BH-18, 14-16’ depth)
Am-241 16 0.025 0.19 27 3.6E-02 Inside MPPB (GP77, 19-23' depth)
Cm-243/244 1 0.015 0.015 0.015 1.0E+01 Inside MPPB (GP8008, 25-27' depth)
WMA 2 Sr-90 27 0.037 1.9 750 4.8E-02 Northwest of Lagoon 1 (BH-09, 10-12' depth)
U-232 " 0.0050 0.021 1.0 4 8E-02 Northwest of Lagoon 1 (BH-09, 10-12' depth)
U-233/234 8 0.0046 1.9 7.0 2.7E-01 Solvent dike (BH-11, 10-12’ depth)
U-235/236 7 0.000038 0.55 1.1 2.7E-01 Solvent dike (BH-11, 10-12' depth)
U-238 7 0.00052 0.052 44 2.7E-01 Solvent dike (BH-11, 10-12’ depth)
Pu-238 15 0.0049 0.023 0.089 1.9E+00 Between Interceptors and Lagoon 1 (BH-14, 14-16’ depth)
Pu-239/240 15 0.0046 0.031 0.11 1.6E-01 Maintenance Shop Leach Field (BH-35, 18-20° depth)
Pu-241 7 0.030 0.11 0.21 1.6E+01 East of Test and Storage Building (BH-35, 6-8' depth)
Am-241 18 0.010 0.051 0.23 2.7E-01 Solvent dike (BH-11, 10-12' depth)
WMA 4 Sr-90 2 0.73 0.75 0.77 8.8E-02 Southeast corner of CDDL (BH-28, 6-8' depth)
WMA 5 Sr-90 1 6.3 6.3 6.3 4.8E-02 Between LSA 3 and LSA 4 (BH-30, 10-12' depth)
WMA 6 Sr-90 5 1.1 174 1115 1.3E-01 Downgradient of MPPB (GP10208, 16-18' depth)
U-232 1 0.087 0.087 0.087 1.1E+00 Downgradient of MPPB (GP10208, 14-16’ depth)
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Table B-11. Radionuclides in Subsurface Soil: Ratios to Cs-137'"

Area® | Radionuclide N Minimum Median | Maximum | Cs-137 (pCilg)® Location of Maximum Ratio

U-233/234 2 1.2 46 8.0 1.3E-01 Downgradient of MPPB (GP10208, 16-18’ depth)
U-235/236 2 0.33 0.82 1.3 1.3€-01 Downgradient of MPPB (GP10208, 16-18' depth)
U-238 2 1.3 52 9.0 1.3E-01 Downgradient of MPPB (GP10208, 16-18' depth)
Pu-238 2 0.025 0.030 0.035 4.3E+00 Southeast of FRS (BH-19A, 12-14' depth)
Pu-239/240 3 0.040 0.047 0.047 1.1E+00 Downgradient of MPPB (GP 10208, 14-16’ depth)
Pu-241 1 0.35 0.35 0.35 4.3E+00 Southeast of FRS (BH-19A, 12-14' depth)
Am-241 4 0.13 0.20 0.33 1.3E-01 Downgradient of MPPB (GP10208, 16-18' depth)

WMA7 Sr-90 1 26 26 26 5.4E-02 Northern corner of NDA (BH-42, 25-27' depth)

WMA 12 Sr-90 1 15 15 15 4. 4E-02 Northwest of the NDA (BH-24, 6-8' depth)

NOTES: (1) Ratios were calculated from samples for which both Cs-137 and the nuclide of interest exceeded background, with ratios rounded to two significant digits or the nearest
integer.
(2) No subsurface soil data were available for WMAs 3 and 9. No Cs-137 results exceeding background were found in WMA 10.
(3) Cs-137 concentration at the location with the maximum ratio.

LEGEND: N = Number of Samples; MPPB = Main Plant Process Building; FRS = Fuel Receiving and Storage; CDDL = Construction and Demolition Debris Landfill; LSA = Lag
Storage Area; NDA = Nuclear Regulatory Commission Licensed Disposal Area

Revision 2 B-:26



WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-12. Summary of Radionuclide Results from Routine Onsite Sediment Monitoring Locations

WA Monit.oring Constituent N Med.ian Average (pCilg) Maxir.num Exceeded
Point {pCilg) Result *  Uncertainty (pCilg) Background?(
WMA 4 SNSWAMP Gross alpha 13 | 1.73E+01 168E+01 + 3.95E+00 2.26E+01 Yes
Sediment Gross beta 13 | 5.43E+01 551E+01 + 4.66E+00 8.98E+01 Yes
at northeast Sr-90 17 | 2.35E+00 520E+00 £ 4.97E-01 2.98E+01 Yes
swamp Cs-137 17 | 7.40E+00 9.99E+00 * 1.39E+00 3.14E+01 Yes
drainage U-232 17 | <2.19E-02 9.20E03 £ 3.41E-02 4.79E-02 No
U-233/234 16 | 8.21E-01 7.24E-01 £ 1.79E-01 1.13E+00 Yes
U-235/236 16 | 5.82E-02 5.94E-02 + 5.38E-02 1.76E-01 No
U-238 16 | 7.93E-01 7.06E-01 + 1.65E-01 1.14E+00 Yes
Pu-238 10 | 2.79E-01 262E-01 £ 6.87E-02 4.32E-01 Yes
Pu-239/240 17 | 2.26E-01 258E-01 % 7.10E-02 6.42E-01 Yes
Am-241 17 | 4.58E-01 513E-01 £ 1.22E-01 1.29E+00 Yes
WMA 5 SNSWT4A Gross alpha 13 | 1.19E+01 1.29E+01 + 3.06E+00 2.20E+01 Yes
Sediment Gross beta 13 | 2.33E+01 2.35E+01 = 2.97E+00 347E+01 Yes
at north Sr-90 17 3.28E-01 467E-01 + 8.73E-02 2.10E+00 Yes
swamp Cs-137 17 | 2.55E+00 283E+00 = 2.54E-01 8.82E+00 Yes
drainage U-232 17 | <2.16E-02 857E-03 £ 2.53E-02 4.23E-02 No
U-233/234 16 | 7.18E-01 6.24E-01 + 1.74E-01 1.06E+00 No
U-235/236 16 5.49E-02 5.59E-02 + 4.05E-02 1.26E-01 No
U-238 17 | 6.82E-01 6.36E-01 <+ 1.80E-01 1.35E+00 No
Pu-238 10 | 2.37E-02 2.30E-02 £ 1.88E-02 5.59E-02 No
Pu-239/240 17 | 6.17E-02 6.52E-02 t 4.13E-02 1.92E-01 Yes
Am-241 17 | 6.10E-02 9.01E-02 + 5.09E-02 2.58E-01 Yes
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itori i Average (pCil i
I A e i e
WMA 12 SNSP006 Gross alpha 13 | 1.10E+01 1.01E+01 £ 2.84E+00 1.32E+01 No
Sediment Gross beta 13 | 4.27E+01 501E+01 <+ 4.09E+00 1.60E+02 Yes
from Franks Sr-90 17 | 8.38E-01 149E+00 + 2.29E-01 9.98E+00 Yes
Creek at Cs-137 17 | 1.30E+01 210E+01 £ 2.75E+00 9.76E+01 Yes
security U-232 17 | 4.07E-02 401E-02 t 6.81E-02 1.43E-01 Yes
fence U-233/234 16 | 6.40E-01 6.05E-01 = 1.78E-01 1.02E+00 No
U-235/236 16 | 4.56E-02 387E-02 * 546E-02 1.04E-01 No
U-238 17 | 6.07E-01 553E-01 x 1.68E-01 9.15E-01 No
Pu-238 10 | 3.17E-02 429E-02 + 2.58E-02 1.40E-01 Yes
Pu-239/240 17 | 2.60E-02 297E-02 + 254E-02 1.08E-01 Yes
Am-241 17 | 4.34E-02 6.51E02 = 4.78E-02 2.40E-01 Yes

NOTE: (1) Using the nonparametric Mann-Whitney “U” Test, the data set of sediment background results (summarized in Table B-4) was compared with the data set from each of
the sampling locations. See Appendix B, Section 4.3.

Revision 2

B-28




Table B-13. Summary of Radionuclide Results from Routine Onsite Surface Water Monitoring Locations

WVDP PHASE 1 DECOMMISSIONING PLAN

WMA Monitoring 4 Consﬁtuér‘“ N Median Average (pCilL) Maximum Exceeded
Point (pCilL)@ Result * Uncertainty (pCill) - Background?
WMA 2 WNSP001 Gross alpha 232 1.75E+01 1.92E+01 + 1.32E+01 1.01E+02 Yes
Lagoon 3 Gross beta 433 2.56E+02 3.01E+02 + 2.25E+01 8.18E+02 Yes
Discharge H-3 231 2.47E+03 2.75E+03 = 1.42E+02 7.17E+03 Yes
Weir C-14 - 62 <2.82E+01 1.35E+01 = 2.24E+01 4.75E+01 Yes
Sr-90 231 9.88E+01 1.21E+02 + 7.42E+00 3.19E+02 Yes
Tc-99 197 6.53E+01 790E+01 = 4.79E+01 3.36E+02 Yes
I-129 62 2.13E+00 244E+00 + 1.48E+00 1.04E+01 Yes
Cs-137 231 6.10E+01 757E+01 + 1.88E+01 3.29E+02 Yes
U-232 62 8.02E+00 8.98E+00 * 9.91E-01 2.14E+01 Yes
U-233/234 62 5.04E+00 549E+00 * 6.20E-01 1.36E+01 Yes
U-235/236 62 2.62E-01 2.75E-01 = 1.21E-01 5.84E-01 Yes
U-238 62 3.76E+00 3.82E+00 + 4.87E-01 7.57E+00 Yes
Pu-238 62 6.53E-02 1.53E-01 +  6.78E-02 1.62E+00 Yes
Pu-239/240 62 5.17E-02 1.34E-01 + 6.19E-02 1.39E+00 Yes
Am-241 62 6.79E-02 1.18E-01 + 6.01E-02 9.74E-01 Yes
WMA 4 WNSWAMP Gross alpha 450 <1.87E+00 2.86E-01 + 2.28E+00 7.25E+00 No
Northeast Gross beta 451 3.01E+03 3.24E+03 % 5.33E+01 9.98E+03 Yes
Swamp H-3 451 1.13E+02 113E+02 + 8.21E+01 5.20E+02 Yes
Drainage C-14 34 <1.58E+01 213E+00 * 2.09E+01 3.72E+01 No
Sr-90 121 1.52E+03 1.70E+03 + 3.14E+01 5.16E+03 Yes
1129 34 <9.05E-01 539E-01 % 9.28E-01 1.29E+00 No
Cs-137 120 <2.43E+00 6.76E-01 x 3.33E+00 5.74E+00 No
U-232 34 <6.42E-02 747E-03 + 1.59E-01 9.76E-02 No
U-233/234 34 1.73E-01 197E-01 = 1.36E-01 9.27E-01 Yes
U-235/236 34 <4.20E-02 254E-02 £ 5.77E-02 8.82E-02 No
U-238 34 1.01E-01 1.21E-01 £ 1.07E-01 7.21E-01 Yes
Pu-238 34 <3.11E-02 1.20E-02 + 9.54E-02 1.50E-01 No
Pu-239/240 34 <2.90E-02 148E-02 + 6.65E-02 1.44E-01 No
Am-241 34 <3.42E-02 2.86E-02 + 9.57E-02 1.79E-01 No
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Table B-13. Summary of Radionuclide Results from Routine Onsite Surface Water Monitoring Locations

WA Monitoring Constituent N, | Median Average (pCill) “Maximum Exceeded
o Point . _ _ (pCilL)a Result # Uncertainty (pCilL) Background?()
WMA 5 WNSW74A Gross alpha 450 <2.17E+00 3.88E-02 £ 3.09E+00 7.89E+00 No
North Gross beta 450 1.17E+01 1.21E+01 t 4.34E+00 4 24E+01 Yes
Swamp H-3 450 <8.18E+01 214E+00 t 8.07E+01 2.80E+02 No
Drainage C-14 34 <1.40E+01 -1.72E-01 £ 1.94E+01 1.50E+01 No
Sr-90 120 5.52E+00 546E+00 + 1.89E+00. 1.25E+01 Yes
1-129 34 <7.10E-01 209E-01 + 7.37E-01 1.31E+00 No
Cs-137 120 <7.08E+00 1.20E+00 + 8.85E+00 1.18E+01 No
U-232 34 <4.83E-02 8.38E-03 £ 6.79E-02 6.22E-02 No
U-233/234 34 1.54E-01 1.64E-01 & 8.44E-02 3.54E-01 Yes
U-235/236 34 <3.70E-02 1.89E-02 + 3.99E-02 1.38E-01 No
U-238 34 1.01E-01 1.04E-01 + 6.65E-02 2.00E-01 Yes
Pu-238 34 <2.10E-02 143E02 + 3.36E-02 1.16E-01 No
Pu-239/240 34 <2.39E-02 473E-03 + 273E-02 <6.94E-02 No
Am-241 34 <2.81E-02 1.68E-02 + 3.17E-01 8.63E-02 No
WMA 6 WNSP007 Gross alpha 324 <2.62E+00 1.37E-01 + 3.32E+00 4.80E+00 No
Sanitary Gross beta 324 1.45E+01 153E+01 £ 5.02E+00 4,05E+01 Yes
Waste H-3 324 <8.25E+01 2.26E+01 £ B8.18E+01 1.53E+03 No
Discharge Sr-90 14 3.11E+00 3.38E+00 + 1.75E+00 1.17E+01 Yes
Cs-137 35 <2.92E+00 8.12E-01 + 3.94E+00 4 44E+00 No
WNCOOLW Gross alpha 73 <1.91E+00 5.65E-01 £ 2.03E+00 5.81E+00 No
Cooling Gross beta 73 6.83E+00 9.05E+00 + 3.64E+00 3.43E+01 Yes
Tower Water H-3 73 <8.17E+01 2.86E+00 + 7.94E+01 4 2TE+02 No
Sr-90 10 1.60E+00 1.50E+00 + 1.40E+00 4.68E+00 No
Cs-137 31 <7.20E+00 8.61E-01 £ 8.32E+00 9.15E+00 No
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-13. Summary of Radionuclide Results from Routine Onsite Surface Water Monitoring Locations

WA Monitoring Constituent N Median Average (pCill) Maximum Exceeded
. Point (pCilL)a |- Result .= Uncertainty (pCill.) Background?()
WMA 12 WNSP006 Gross alpha 471 <1.50E+00 9.49E-01 + 1.61E+00 1.07E+01 No
Franks Creek Gross beta 471 3.53E+01 444E+01 = 3.99E+00 1.94E+02 Yes
at security H-3 471 <8.54E+01 1.36E+02 + 8.33E+01 2.25E+03 Yes
fence C-14 40 <1.85E+01 -1.31E+00 £ 2.09E+01 2.06E+01 No
Sr-90 120 1.87E+01 1.98E+01 + 2.99E+00 4.96E+01 Yes
Tc-99 40 <2.09E+00 3.28E+00 + 2.15E+00 " 5.24E+01 Yes
[-129 . 40 <7.04E-01 3.26E-01 + 7.25E-01 1.65E+00 No
Cs-137 120 <8.02E+00 6.32E+00 + 9.50E+00 7.33E+01 Yes
U-232 40 3.17E-01 3.16E-01 £ 1.34E-01 7.51E-01 Yes
U-233/234 40 3.66E-01 373E-01 £ 1.31E-01 6.87E-01 Yes
U-235/236 40 <4.41E-02 326E-02 * 4.61E-02 9.57E-02 No
U-238 40 2.54E-01 277E-01 + 1.12E-01 7.43E-01 Yes
Pu-238 40 <3.36E-02 2.14E-02 = 3.39E-02 1.36E-01 Yes
Pu-239/240 40 <2.79E-02 113E-02 + 3.02E-02 6.62E-02 No
Am-241 40 <3.30E-02 323E-02 + 3.69E-02 1.60E-01 No
WNSP005 Gross alpha 140 <2.71E+00 1.22E+00 + 3.24E+00 1.85E+01 No
Facility yard Gross beta 140 1.50E+02 1.63E+02 + 9.11E+00 4 53E+02 Yes
drainage H-3 140 <8.28E+01 3.78E+01 + 8.23E+01 1.25E+03 Yes
Sr-90 35 9.61E+01 1.02E+02 + 6.52E+00 1.98E+02 Yes
Cs-137 14 <1.91E+00 9.28E-01 + 2.19E+00 <3.69E+00 No
WNNDADR , Gross alpha 130 <1.34E+00 8.22E-01 + 1.40E+00 5.84E+00 No
Drainage Gross beta 136 1.74E+02 1.83E+02 + 6.45E+00 4,06E+02 Yes
between NDA “| H-3 546 1.00E+03 1.16E+03 t 1.02E+02 4.02E+03 Yes
and SDA Sr-90 41 8.48E+01 8.40E+01 1t 545E+00 1.22E+02 Yes
1-129 34 <8.12E-01 262E-01 + 8.53E-01 1.15E+00 No
Cs-137 120 <6.67E+00 599E-01 + 8.48E+00 1.86E+01 No
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Table B-13. Summary of Radionuclide Results from Routine Onsite Surface Water Monitoring Locations

WVDP PHASE 1 DECOMMISSIONING PLAN

WA Monitoring Constituent N Median Average (pCilL) Maximum Exceeded
Point (pCilL)@ Result * Uncertainty (pCilL) Background?(
WMA 12 WNERB53 Gross alpha 401 <1.45E+00 156E-01 = 1.65E+00 2.51E+00 No
Erdman Brook Gross beta 401 1.73E+01 1.81E+01 + 2.92E+00 4.37E+01 Yes
north of burial H-3 403 <8.31E+01 3.08E+01 = 8.11E+01 3.46E+02 Yes
areas Sr-90 14 8.23E+00 8.04E+00 + 1.98E+00 9.91E+00 Yes
Cs-137 14 <2.07E+00 752E-01 + 3.96E+00 2.41E+00 No
WNFRC67 Gross alpha 99 <7.00E-01 941E-02 £ 7.56E-01 3.89E+00 No.
Franks Creek Gross beta 99 2.83E+00 2.56E+00 = 1.50E+00 9.00E+00 No
east of burial H-3 99 <8.31E+01 3.08E+01 £ 8.11E+01 3.46E+02 Yes
areas Sr-90 19 <1.17E+00 500E-01 £ 1.09E+00 3.42E+00 No
Cs-137 19 <2.13E+00 550E-01 £ 2.58E+00 2.26E+00 No

NOTES: (1) Using the nonparametric Mann-Whitney “U” Test, the data set of surface water background results (summarized in Table B-6) was compared with the data set from each
of the above sampling locations. See Appendix B, Section 4.3.

(2) 1 pCilL = 3.7E-02 Ba/L
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Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations'

WVDP PHASE 1 DECOMMISSIONING PLAN

)

itori i Average (pCi/L i
WA M(I)’r:iti?tz;‘g Constituent N ("\)'lgsf)g) Result i £ Unt):ertainty M(apxé?;f)m BaE:gcf:::g?“‘)
It WMA 1 WP-A Gross alpha 12 <3.56E-01 1.71E-01 £ 2.12E+00 1.82E+00 No
S&G Gross beta 12 2.41E+01 3.09E+01 + 4.55E+00 5.44E+01 Yes
H-3 12 1.18E+04 112E+04 + 6.24E+02 1.26E+04 Yes
WMA 2 WNW0103 Gross alpha 40 <7.32E+00 1.06E+00 = 1.01E+01 1.25E+01 No
S&G Gross beta 40 1.45E+02 1.85E+02 + 1.93E+01 5.53E+02 Yes
H-3 40 <8.42E+01 5.19E+01 £ 8.12E+01 2.02E+02 No
WNW0104 Gross alpha 40 <3.86E+00 2.23E-01 £ 5.95E+00 - 5.04E+00 No
S&G Gross beta 40 5.88E+04 5.63E+04 + 1.64E+03 1.01E+05 Yes
H-3 40 3.73E+02 391E+02 + 8.65E+01 7.53E+02 Yes
WNW0105 Gross alpha 41 <4 21E+00 1.04E+00 + 7.17E+00 4.60E+00 No
S&G Gross beta 41 3.88E+04 3.30E+04 + 1.54E+03 1.02E+05 Yes
H-3 40 3.57E+02 3.72E+02 = 9.12E+01 7.09E+02 Yes
WNWO0106 Gross alpha 40 <2.50E+00 1.94E+400 + 3.44E+00 1.31E+01 No
S&G Gross beta 40 1.64E+01 8.22E+01 + 7.99E+00 5.76E+02 Yes
H-3 40 9.56E+02 1.04E+03 + 1.00E+02 1.82E+03 Yes
WNW0107 Gross alpha 40 <1.85E+00 8.97E-01 £ 1.88E+00 5.71E+00 No
ULt Gross beta 40 7.00E+00 8.23E+00 + 2.63E+00 2.22E+01 Yes
H-3 40 3.74E+02 478E+02 + 9.04E+01 9.85E+02 Yes
WNW0108 Gross alpha 40 1.64E+00 1.47E+00 + 1.46E+00 4.31E+00 Yes
ULT Gross beta 40 2.49E+00 2.42E+00 = 1.90E+00 5.36E+00 No
H-3 40 1.17E+02 1.10E+02 + 8.38E+01 2.47E+02 Yes
WNW0110 Gross alpha 40 <1.49E+00 1.01E+00 = 1.61E+00 4.39e+00 No
ULT Gross beta 40 2.32E+00 2.23E+00 + 1.95E+00 ~ 7.92E+00 No
H-3 40 1.31E+03 1.28E+03 + 1.08E+02 1.66E+03 Yes
WNWO0111 Gross alpha 40 <4 38E+00 3.15E+00 + 5.06E+00 1.03E+01 Yes
S&G Gross beta 40 5.55E+03 5.87E+03 + 1.40E+02 1.18E+04 Yes
H-3 40 1.97E+02 234E+02 t 8.39E+01 7.97E+02 Yes
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations"”

itori i Average (pCilL i
WHA Mg':it:tg?g Constituent N (I:Ss:f)& Result 1 : Unt):ertainty M(a:é':;f)m BaE:;fg:ﬁg?“" ‘
WMA 2 WNWO0116 Gross alpha 40 <3.08E+00 8.94E-01 + 4.35E+00 7.03E+00 No
S&G Gross beta 40 8.69E+02 1.98E+03 + 1.55E+02 9.51E+03 Yes
H-3 40 1.67E+02 1.88E+02 £ 8.24E+01 4.66E+02 Yes
WNW0205 Gross alpha 35 <4.87E+00 437E-01 + 7.67E+00 <2.73E+01 No
S&G Gross beta 35 1.61E+01 1.66E+01 £ 8.39E+00 4.08E+01 Yes
H-3 35 <8.14E+01 9.44E+00 t 8.02E+01 2.09E+02 No
WNW0206 Gross alpha 35 <2 47TE+00 6.69E-01 = 3.33E+00 5.02E+00 -No
LTS Gross beta 35 <3.16E+00 195E+00 £ 3.53E+00 6.11E+00 No
H-3 35 <8.18E+01 294E+01 = 7.96E+01 - 2.07E+02 No
WNW0408 Gross alpha 40 <3.58E+00 -791E+00 %= 9.05E+00 6.44E+00 No
S&G Gross beta 39 3.96E+05 401E+05 £ 3.04E+03 6.28E+05 Yes
H-3 40 1.52E+02 1.86E+402 £ 1.13E+02 2.21E+03 Yes
C-14 10 <2.16E+01 -720E-01 £ 2.27E+01 <3.42E+01 No
Sr-90 10 1.54E+05 154E+05 + 1.73E+02 2.53E+05 Yes
Tc-99 10 1.57E+01 1.70E+01 £ 3.28E+00 2.51E+01 Yes
[-129 10 <9.94E-01 765E-02 + 2.53E+00 9.46E-01 No
Cs-137 10 <4.01E+00 -324E-01 £ 4.29E+00 <6.72E+00 No
U-232 10 <6.32E-02 6.31E-02 + 2.04E-01 5.31E-02 No
U-233/234 10 4.51E-01 5.34E-01 t 222E-01 1.27E+00 Yes
U-235/236 10 <5.44E-02 8.34E-02 + 9.98E-02 3.11E-01 No
U-238 10 2.87E-01 3ME01 +  1.57E-01 4.82E-01 Yes
Pu-238 2 <6.83E-02 209E-02 + 7.45E-02 <9.80E-02 No
Pu-239/240 2 <6.56E-02 7.70E-03 £ 6.65E-02 <7.68E-02 No
Am-241 2 4.60E-02 360E-02 t 4.72E-02 5.90E-02 No
WNWO0501 Gross alpha 40 <4.79E+00 482E-01 + 8.34E+00 6.10E+00 No
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations"

)

Revision 2

‘ itori i Average (pCilL i
WhA M%Tit:tg?g Constituent N (ngsr)g’ Result g: £ Un():ertainty M(aprliri‘r/‘f)m Baslf;f:::g?“"
WMA 2 S&G Gross beta 40 1.93E+05 1.91E+05 + 2.61E+03 3.24E+05 Yes
H-3 40 1.35E+02 1.25E+02 £ 8.37E+01 3.15E+02 Yes
Sr-90 10 9.18E+04 9.33E+04 + 2.43E+02 1.48E+05 Yes
WNW0502 Gross alpha 40 <4 40E+00 794E01 = 8.04E+00 1.46E+01 > No
S&G Gross beta 40 1.68E+05 1.64E+05 + 2.80E+03 2.33E+05 Yes
H-3 40 1.33E+02 1.44E+02 £ 8.36E+01 4.98E+02 Yes
Sr-90 10 8.36E+04 8.2TE+04 + 2.05E+02 1.16E+05 Yes
WNW8603 Gross alpha 41 <5.02E+00 3.92E01 £ 7.89E+00 9.30E+00 No
S&G Gross beta 41 5.66E+04 481E+04 + 1.20E+03 9.01E+04 Yes
H-3 40 3.37E+02 343E+02 + 8.79E+01 5.81E+02 Yes
WNW8604 Gross alpha 35 <4 68E+00 1.07E+00 + 7.83E+00 9.00E+00 No
S&G Gross beta 35 4.12E+04 457E+04 + 1.12E+03 1.04E+05 Yes
H-3 35 3.48E+02 3.76E+02 + 8.38E+01 6.41E+02 Yes
WNWB8605 Gross alpha 40 9.11E+00 8.46E+00 + 7.66E+00 2.08E+01 Yes
S&G Gross beta 40 1.090E+04 1.10E+04 + 1.73E+02 1.62E+04 Yes
H-3 40 3.70E+02 419E+02 + 8.68E+01 1.27E+03 Yes
WP-C Gross alpha 12 <3.95E-01 9.03E-01 * 2.74E+00 <6.92E+00 No
S&G Gross beta 12 2.44E+01 416E+01 = 5.48E+00 1.19E+02 Yes
H-3 12 4.91E+04 AT5E+04 + 1.56E+03 6.61E+04 Yes
WP-H Gross alpha 13 6.08E+00 7.90E+01 + 2.33E+01 742E+02 Yes
S&G Gross beta 13 6.97E+03 7.23E+03 = 1.87E+02 1.25E+04 Yes
H-3 13 2.99E+03 342E+03 =+ 5.00E+02 7.38E+03 Yes
WMA 3 WNW8609 Gross alpha 40 " | <3.10E+00 -3.75E-01 + 5.55E+00 3.84E+00 No
S&G Gross beta 40 1.51E+03 1.37E+03 * 4.15E+01 2.28E+03 Yes
H-3 40 4.51E+02 466E+02 + 9.10E+01 7.88E+02 Yes
Sr-90 20 7.99E+02 TATE+02 = 2.07E+01 1.12E+03 Yes
WMA 4 WNWO0801 Gross alpha 40 <3.85E+00 6.31E-02 =+ 649E+00 5.45E+00 No
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WDP PHASE 1 DECOMMISSIONING PLAN

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations'”

itori i Average (pCilL i .
WHMA it Constituent V| P [ et i : Unc):ertainty M(a:g:;l?)m Baflf;f:::g?“";
WMA4 S&G Gross beta 40 7.95E+03 8.59E+03 £ 2.72E+02 1.46E+04 Yes
H-3 40 1.51E+02 1.64E+02 + 8.24E+01 3.82E+02 Yes
Sr-90 40 4.13E+03 433E+03 + 4.73E+01 7.99E+03 Yes
WNW0802 Gross alpha 40 <1.33E+00 1.05E+00 + 2.03E+00 1.66E+01 No
S&G Gross beta 40 9.94E+00 347E+01 £ 5.14E+00 2.84E+02 Yes
H-3 40 <1.05E+02 9.00E+01 % 8.00E+01 4 20E+02 Yes
WNWO0803 Gross alpha 40 <3.01E+00 9.79E-01 = 3.38E+00 8.96E+00 No
S&G Gross beta 40 1.48E+01 1.51E+01 £ 4.69E+00 2.50E+01 Yes
H-3 40 1.84E+02 1.60E+02 + 8.46E+01 3.42E+02 Yes
WNWO0804 Gross alpha 40 <2.04E+00 6.00E-01 + 2.87E+00 6.54E+00 No
S&G Gross beta 40 2.58E+02 2.86E+02 = 1.07E+01 6.89E+02 Yes
H-3 40 1.19E+02 1.14E+02 + 7.98E+01 3.60E+02 Yes
WNW8612 Gross alpha 40 <2.62E+00 3.33E-01 = 3.34E+00 4 57E+00 No
S&G Gross beta 41 <3.58E+00 1.57E+00 + 3.60E+00 5.91E+00 No
H-3 40 4.21E+02 433E+02 + 8.88E+01 8.46E+02 Yes
WMA 5 WNWO0406 Gross alpha 40 <2.22E+00 154E-01 = 2.58E+00 4 49E+00 No
S&G Gross beta 40 7.44E+00 8.08E+00 + 3.49E+00 1.67E+01 Yes
H-3 40 1.17E+02 1.06E+02 + 8.42E+01 4.38E+02 Yes
C-14 10 <2.65E+01 -2.04E+00 £ 2.36E+01 2.72E+01 No
Sr-90 10 1.92E+00 2.15E+00 = 1.45E+00 4.57E+00 No
Tc-99 11 2.19e+00 2.53E+00 = 1.91E+00 8.50E+00 Yes
I-129 10 <8.91E-01 348E-01 + 9.17E-01 1.72E+00 No
Cs-137 10 <6.41E+00 -9.30E-01 £ 7.35E+00 <1.48E+01 No
U-232 10 <4 55E-02 247E-02 = 1.24E-01 <3.59E-01 No
U-233/234 10 1.37E-01 142E-01 £ 1.05E-01 2.67E-01 No
U-235/236 10 <3.97E-02 232E-02 + 551E-02 6.92E-02 No
U-238 10 8.08E-02 8.87E-02 + 8.17E-02 1.92E-01 No
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations'

)

itori i Average (pCi/L i
WMA Mg':it:tgrg Constituent N (ggsf)g) Result g: : Um):ertainty M(aprli?;ll-j)m BaE:;re::::?W
WMA 5 WNW0409 Gross alpha 40 <1.01E+00 9.39E-01 £ 9.94E-01 2.32E+00 Yes
ULT Gross beta 40 2.56E+00 2.36E+00 £ 1.37E+00 4,38E+00 No
H-3 40 <8.01E+01 -3.82E+00 * 7.86E+01 2.10E+02 No
WNWO0602A Gross alpha 35 <1.37E+00 4.04E-01 <+ 1.60E+00 2.51E+00 No
S&G Gross beta 35 1.21E+01 1.32E+01 + 2.87E+00 3.46E+01 Yes
H-3 35 2.15E+02 2.18E+02 + 8.88E+01 4.88E+02 Yes
WNWO0604 Gross alpha 41 <2.04E+00 3.35E-01 £ 245E+00 3.10E+00 No
S&G Gross beta 44 6.06E+00 6.29E+00 + 2.97E+00 1.29E+01 Yes
H-3 40 <8.14E+01 1.99E+01 + 8.01E+01 2.07E+02 No
WNWO0605 Gross alpha 35 <1.54E+00 440E-01 £ 1.59E+00 1.13E+01 No
S&G Gross beta 35 4.83E+01 507E+01 £ 3.98E+00 8.82E+01 Yes
H-3 35 <8.08E+01 1.59E+01 + 7.86E+0t 1.44E+02 No
WNWO0704 Gross alpha 40 <1.93E+00 1.75E-01 + 2.25E+00 2.23E+00 No
ULT/S&G Gross beta 40 8.05E+00 8.20e+00 t 3.05E+00 1.34E+01 Yes
H-3 40 <8.20E+01 -1.69E+01 t 8.24E+01 2.16E+02 No
WNWO0707 Gross alpha 40 <1.15E+00 3.09E-01 % 1.35E+00 4.40E+00 No
ULT/S&G Gross beta 40 4.17E+00 4.16E+00 + 1.98E+00 9.85E+00 No
H-3 40 <8.22E+01 -1.89E+01 % 8.11E+01 1.05E+02 No
WNW1303 Gross alpha 19 <9.42E-01 119E+00 + 2.06E+00 5.46E+00 No
ULT Gross beta 19 2.1TE+00 224E+00 £ 2.25E+00 9.38E+00 No
H-3 19 <8.25E+01 -498E+01 % 2.09E+02 1.26E+02 No
WNW1304 Gross alpha 19 <6.14E+00 -8.58E-01 £ 8.32E+00 6.92E+00 No
S&G Gross beta 19 <8.20E+00 492E+00 + 8.11E+00 1.33E+01 No
H-3 19 <9.44E+01 2.36E+01 t 2.16E+02 1.60E+02 No
C-14 18 <3.03E+01 2.02E+00 t 292E+01 3.69E+01 No
Sr-90 18 1.60E+00 1.93E+00 + 1.28E+00 6.33E+00 No
Tc-99 18 <1.94E+00 125E-01 = 1.91E+00 2.62E+00 No
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations'”’

WHA Mg?it:tg?g Constituent N (gg-g':-a)g) ResuftA Veraie (pcl:'l:t):ertainty M;‘;é’j‘/‘f)m BaE:;f:::g?“”
WMA5 -129 18 <7.52E-01 3.39E-01 £ 1.33E+00 2.83E+00 No
Cs-137 18 <2.77E+00 7.11E-01 + 4.88E+00 2.52E+00 No
U-232 18 <3.73E-02 -1.09E-02 + 6.74E-02 <2.17E-01 No
U-233/234 18 2.66E-01 293E-01 £ 1.26E-01 5.65E-01 Yes
U-235/236 18 <4.07E-02 3.85E-02 + 5.31E-02 1.77E-01 No
U-238 18 1.91E-01 2.15E-01 £ 1.05E-01 5.77E-01 Yes
WNWB8607 Gross alpha 40 <2.36E+00 -7.83E-02 - + 4.40E+00 9.45E+00 No
S&G Gross beta 40 2.57E+01 2.75e+01 + 5.30E+00 7.63E+01 Yes
H-3 40 <8.47E+01 1.97E+01 t 8.30E+01 2.04E+02 No
WMA 7 WNWO0802 Gross alpha 20 1.46E+00 1.34E+00 = 1.34E+00 5.44E+00 Yes
KRS Gross beta 20 2.70E+00 2.76E+00 + 1.64E+00 4.92E+00 No
H-3 20 <8.08E+01 -3.35E+01 + 8.18E+01 1.18E+02 No
WNWO0909 Gross alpha 26 <3.24E+00 1.16E+00 + 3.83E+00 1.14E+01 No
WLT Gross beta 34 3.74E+02 3.70E402 + 1.40E+01 6.44E+02 Yes
H-3 30 8.23E+02 1.54E+03 + 1.20E+02 3.95E+03 Yes
C-14 10 <2.49E+01 7.23E400 + 2.39E+01 3.53E+01 _ No
Sr-90 17 1.87E+02 1.83E+02 = 8.33E+00 2.21E+02 Yes
Te-99 11 <1.86E+00 1.31E+00 = 1.82E+00 5.01E+00 Yes
129 1 6.21E+00 6.30E+00 + 1.88E+00 9.65E+00 Yes
Cs-137 10 <5.51E+00 1.09E+00 = 6.42E+00 <1.28E+01 No
U-232 12 <5.99E-02 6.37E-02 £ 1.62E-01 5.26E-01 No
U-233/234 12 5.97E-01 742E-01 + 2.40E-01 1.34E+00 Yes
U-235/236 1 6.71E-02 7.66E-02 + 7.65E-02 2.48E-01 No
U-238 12 4.72E-01 544E-01 £ 1.97E-01 1.03E+00 Yes
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations"

| Ve o | 0| et BT e | S
WMA 7 WNW0310 Gross alpha 25 |- <2.53E+00 1.88E+00 + 2.29E+00 3.45E+00 Yes
ULt Gross beta 25 3.80E+01 1.46E+02 + 8.51E+00 1.54E+03 Yes
H-3 24 <8.06E+01 -1.24E+01 £ 8.05E+01 2.39E+02 No
WNNDATR Gross alpha 160 2.22E+00 208E+00 + 2.11E+00 1.06E+01 Yes
WLT Gross beta 166 1.45E+02 1.75E+02 £ 8.36E+00 5.51E+02 Yes
| H-3 164 3.65E+03 5.00E+03 =+ 2.28E+02 1.99E+04 Yes
C-14 20 <2.18E+01 3.02E-01 £ 239E+01 1.33E+01 No
Sr-90 28 5.84E+01 7.85E+01 = 5.55E+00 2.84E+02 Yes
Tc-99 21 <1.94E+00 6.32E-01 = 1.89E+00 5.12E+00 No
1-129 41 <9.14E-01 8.44E-01 t 9.35E-01 7.00E+00 Yes
Cs-137 140 <6.80E+00 7.20E-01 £ 8.88E+00 1.50E+01 No
U-232 21 <7.12E-02 511E-02 + 1.18E-01 4.72E-01 No
U-233/234 21 1.67E+00 1.51E+000 = 2.81E-01 2.11E+00 Yes
U-235/236 21 1.06E-01 1.35E-01 = Q47E-02 3.04E-01 Yes
U-238 21 1.30E+00 122E+00 + 2.50E-01 1.73E+00 Yes
WNWB8610 Gross alpha 20 <2.21E+00 6.60E-01 £ 2.88E+00 6.35E+00 No
KRS Gross beta 20 4 41E+00 479E+00 £+ 3.09E+00 9.91E+00 No
H-3 20 <8.17E+01 -3.80E+01 * 7.96E+01 1.46E+02 No
WNW8611 Gross alpha 21 <1.98E+00 123E+00 + 2.25E+00 4.50E+00 No
KRS Gross beta 21 <2.71E+00 2.83E+00 + 2.81E+00 1.67E+01 “No
H-3 20 <8.15E+01 -4.98E+01 £ 8.08E+01 8.44E+01 No
WMA S WNW1005 Gross alpha 20 <2.49E+00 1.97E+00 = 2.92E+00 4.69E+00 No
WLT Gross beta 20 <3.52E+00 2.36E+00 + 2.98E+00 5.14E+00 No
H-3 20 <8.36E+01 1.24E+01 + 8.14E+01 2.01E+02 No
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)

Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations"

wa [ s T o[ o [ e [t e | okt
WMA WNW1006 Gross alpha 20 <5.10E+00 4.24E+00 <+ 5.50E+00 1.02E+01 Yes
WLT Gross beta 20 <6.80E+00 458E+00 + 5.68E+00 1.03E+01 | No
H-3 20 <8.20E+01 -1.81E+01 = 8.24E+01 1.67E+02 No
WMA 10 WNW0302 Gross alpha 36 <5.51E+00 8.24E-01 + 9.02E+00 1.55E+00 No
S&G Gross beta 36 <7.22E+00 413E+00 + B8.13E+00 1.27E+01 No
H-3 36 <8.23E+01 3.72E+01 = B8.11E+01 1.87E+02 No
WNW0402 Gross alpha 35 <5.13E+00 5.02E-01 = 6.93E+00 7.45E+00 No
S&G Gross beta 35 <5.64E+00 253E+00 = 6.56E+00 8.33E+00 No
H-3 35 <8.21E+01 2.73E+01 £ 8.05E+01 1.99E+02 No
WNWO0403 Gross alpha 35 <2.11E+00 3.85E-01 = 245E+00 5.94E+00 No
' S&G Gross beta 35 5.76E+00 8.17E+00 = 3.26E+00 1.06E+01 No
H-3 35 <8.22E+01 220E+01 + 7.97E+01 1.92E+02 No
WNW1008B Gross alpha 20 <1.08E+00 7.09E-01 £ 1.12E+Q0 3.11E+00 No
KRS Gross beta 20 2.68E+00 3.15E+00 + 1.46E+00 9.18E+00 No
H-3 20 <8.04E+01 -2.23E+01 £ 7.96E+01 7.81E+01 No
WNW1008C Gross alpha 20 <1.51E+00 8.13E-02 * 148E+00 <1.89E+00 No
WLT Gross beta 20 <1.86E+00 1.45E+00 + 2.00E+00 3.03E+00 No
H-3 20 <8.15E+01 -1.06E+00 + 8.10E+01 1.33E+02 No
WNW1301 Gross alpha 1 <1.48E+01 143E+01 = 1.48E+01 <1.48E+01 No
ULT Gross beta 1 <1.02E+01 -1.04E+01 £ 1.02E+01 <1.02E+01 No
H-3 1 <8.61E+02 -6.09E+02 + 8.61E+02 <8.61E+02 No
WNW1302 Gross alpha 19 <3.69E+00 1.00E+00 + 5.69E+00 4.88E+00 No
S&G Gross beta 19 <5.62E+00 276E+00 * 6.44E+00 6.47E+00 No
H-3 19 <9.37E+01 -4.07E+01 £ 2.05E+02 1.15E+02 No
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Table B-14. Summary of Radionuclide Results from Routine Onsite Groundwater Monitoring Locations'”

WHA M;Tit:&i?g Constituent N (':'85:32) ResultA Verag; (pcllll:c):ertainty M(a;é?;f)m Baslf;f::::?(")
WMA 12 WNWO0903 Gross alpha 20 <1.90E+00 J335E-01 £ 2.26E+00 4.29e+00 No
KRS Gross beta 20 <2.42E+00 2.30E+00 = 2.62E+00 9.21E+00 No
H-3 20 <8.20E+01 -5.34E+01 % 8.16E+01 1.62E+02 No
WNWO0306 Gross alpha 20 <1.78E+00 1.47E+00 + 1.72E+00 4.19E+00 No
WLT Gross beta 20 4 50E+00 492E+00 + 2.22E+00 1.41E+01 No
H-3 20 <8.43E+01 3.80E+00 = 8.23E+01 1.55E+02 No

NOTES: (1) See Figure 4-12 in Section 4 of this plan for the locations of monitoring wells where concentrations exceed background.

(2) Geologic unit is indicated below each monitoring point.
(3) 1 pCi/lL = 3.7E-02 Bq/L. _
(4) Data sets for radiological constituents in groundwater were compared with data sets from background wells using the nonparametric Mann-Whitney “U” test, as

described in Appendix B, Section 4.3.

LEGEND: S&G = Sand and Gravel; ULT = unweathered Lavery till; KRS = Kent Recessional Sequence; WLT = weathered Lavery till; LTS = Lavery till sand.
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Table B-15. Groundwater Monitoring Locations: Coordinates, Depth, Screened Interval, and Geologic Unit

T Well Well Depth to Depth to .
Looons | oo | o | oy | Coiicton | Oamer | Sesonop | Seengton || SELSELLY,
WNW0103 893013.68 1129469.99 1399.99 ST. STL. 2 6 21 S&G-TBU
WNWO0104 893295.07 1129574.51 1399.29 ST. STL. 2 8 23 S&G-TBU/SWS
WNWO0105 893536.70 1129768.63 1385.59 ST. STL. 2 13 28 S&G-TBU/SWS
WNWO0106 893495.37 1129926.24 1383.73 ST. STL. 2 9.5 14.5 S&G-TBU
WNWO0107 893399.05 1130060.32 1376.40 ST. STL. 2 8 28 ULT
WNW0108 893110.00 1129915.26 1381.66 ST. STL. 2 13 33 ULT
WNW0110 893024.67 1129881.74 1387.74 ST. STL. 2 13 33 ULT
WNWO0111 892874.91 1129694.33 1392.54 ST. STL. 2 1 S&G-TBU
WNW0116 893518.81 1129560.10 1387.39 ST. STL. 2 1" S&G-TBU
WNW0204 892670.48 1129380.67 1406.83 ST. STL. 2 38 43 LTS
WNW0205 892696.37 1129528.87 1398.32 ST. STL. 2 6 1 S&G-TBU
WNW0206 892705.65 112953543 1398.39 ST. STL. 2 328 37.8 LTS
WNW0301 892593.20 1128914.31 1418.44 ST. STL. 2 6 16 S&G-TBU
WNW0302 892599.05 1128910.79 1418.46 ST. STL. 2 23 28 S&G-SWS
WNW0401 892708.28 1128864.51 1418.57 ST. STL. 2 6 16 S&G-TBU
WNW0402 892702.84 1128867.50 1419.34 ST. STL. 2 24 29 S&G-SWS
WNW0403 892865.78 1128790.38 1419.66 ST.STL. 2 8 13 S&G-TBU
WNWO0405 893405.48 1128685.08 1408.56 ST. STL. 2 75 12.5 ULT
WNWO0406 893250.04 112899247 | ~ 1405.85 ST. STL. 2 1.8 16.8 S&G-TBU
WNW0408 893074.34 1129214.81 1405.56 ST. STL. 2 28 38 S&G-TBU/SWS
WNW0409 893256.53 1128988.16 1404.34 ST. STL. 2 44 54 ULT
WNW0501 893186.25 1129277.65 1402.18 ST. STL. 2 23 33 S&G-SWS
WNW0502 893325.38 1129406.73 1397.45 ST. STL. 2 18 S&G-TBU/SWS
WNWO0602A 893403.75 1129244.07 1397.27 PVC 2 5 15 S&G-TBU
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Table B-15. Groundwater Monitoring Locations: Coordinates, Depth, Screened Interval, and Geologic Unit

o ' Well Well Depth to Depth to : T
Lot | ot | Condss | Sy | Copiicton | Dt | SrsnTop | SranSotom | S0 L
WNW0604 893576.30 1128926.84 1398.95 ST. STL. 2 6 11 S&G-TBU
WNW0605 893815.08 1129254.11 1383.90 ST. STL. 2 6 11 S&G-TBU
WNWO0704 893763.67 1128814.82 1395.36 ST. STL. 2 55 15.5 uLT
WNW0706 893512.77 1128608.18 1409.03 ST. STL. 2 1 S&G-TBU
WNW0707 893896.47 1128617.53 1396.26 ST.STL. 2 11 ULt
WNW0801 893679.20 1129555.29 1383.51 ST. STL. 2 7.5 17.5 S&G-TBU
WNW0802 893904.53 1129687.61 1377.50 ST. STL. 2 8 11 S&G-TBU
WNW0803 893914.79 1129907.88 1370.17 ST. STL. 2 8 18 S&G-SWS
WNW0804 893751.72 1129982.56 1373.04 ST. STL. 2 4 9 $S&G-TBU
WNW0901 891449.83 1129923.88 1392.72 ST. STL. 2 121 136 KRS
WNW0902 891671.96 1129774.24 1390.46 ST. STL. 2 118 128 KRS
WNW0903 892064.50 1129974.91 1380.69 ST. STL. 2 118 133 KRS
WNW0906 891945.99 1129796.90 1384.55 ST. STL. 2 5 10 WLT
WNW0908 891453.85 1129920.53 1392.94 ST. STL. 2 6 21 WLT
WNW0909 892085.66 1130121.37 1372.99 ST. STL. 2 8 23 WLT
WNW0910 892088.89 1130128.11 1372.69 PVC 2 25 30 ULT
WNW1005 890964.33 1130017.26 1389.68 ST. STL. 2 g 19 WLT
WNW1006 891264.17 1130206.69 1392.32 ST. STL. 2 10 20 WLT
WNW1008B 890904.46 1129534.09 1402.35 ST. STL. 2 46 51 KRS
WNW1008C 890914.13 1129545.20 140243 ST. STL. 2 8 18 WLT
WNW1301 893111.93 1128386.20 1429.49 PVC 2 20 30 ULT
WNW1302 893111.83 1128386.64 1429.47 PVC 2 5 8 S&G-TBU
WNW1303 893400.10 1128599.38 1414.65 PVC 2 23 38 ULT
WNW1304 893405.10 1128595.82 1414.36 PVC 2 6 10 S&G-TBU
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North

- Well

Well

Table B-15. Groundwater Monitoring Locations: Coordinates, Depth, Screened Interval, and Geologic Unit
' ‘Depthto-

Depth to

| 'ﬁ"ﬁé‘éﬁ‘.’&'}% | Coordinate CoqE(;:tate(z) Elgll;rtfiiie(ft) Conetrution Dia('i‘:“)"e' sc’e(ef:‘) Top 'S"ee'(‘ﬁE)’."fmm Seroond Ilrju?:n‘l)zl
WNW8603 80353765 | 112071656 | 138545 PVC 4 8.25 23.25 S&G-TBU/SWS
WNW8604 80330647 | 112962490 | 139041 PVC 4 6 21 S8G-TBUISWS
WNW8605 80286458 | 112965032 | 139319 PVC 4 55 105 S8G-TBU
WNW8607 80330216 | 112890417 |  1405.03 PVC 4 1 16 S8G-TBU
WNW8609 80312656 | 112900164 |  1407.07 PVC 4 127 27 S&G-TBU
WNW8610 80189652 | 113039229 | 137688 STL. 2 97.33 12,33 KRS
WNWE611 80206789 | 113029740 |  1376.34 STL, 2 1035 1185 KRS
WNW8612 80398330 | 113002831 1367.76 PVC 4 66 16.6 S&G-TBUISWS
WNWNB1S 80251328 | 112835379 |  1447.08 ST.STL. 2 13 S8G-TBU
WNNDATR 80206835 | 113012606 | 137489 | CONCRETE | 60 0 WLT
WP-A 80288392 | 112923258 |  1408.34 IRON 2 29 3 S&G-TBUISWS
WP-C 80208695 | 112041157 |  1400.89 IRON 2 19 23 S8G-TBU
WP-H 80202541 | 112036785 |  1405.38 IRON 2 13 17 S8G-TBU

NOTES: (1) Radiological data from the current monitoring locations, as listed in the 2008 Groundwater Monitoring Program, were evaluated for the WVDP Phase 1 DP.
Monitoring point WNNDATR is an interceptor trench.

(2) Western New York State Planar Coordinate System

LEGEND: = STL = steel, ST.STL = stainless steel, PVC = polyvinyl chloride, S&G = sand and gravel, TBU = thick bedded unit, SWS = slack water sequence,
ULT = unweathered Lavery till, LTS = Lavery till sand, KRS = Kent recessional sequence, WLT = weathered Lavery till.
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Table B-16. Location, Elevation, and Depth of Geoprobe® Groundwater Sampling Points

. Surface :
L(::c:ctifn SaYn(::Ired CooNr:i::I;te(ﬂ Coonﬁja:f\tateh) E'e‘(';;ion | Sample Depths (ft) and Geologic Units®

GPO1 1994 893754.94 1129433.58 1375.00 04-06

GP0197 1997 893527.20 1129733.08 1382.35 00-04, 04-08, 08-12, 12.5-14, 12-16, 16-20,
17.5-19, 20-24, 22.5-24, 24-28 (ULT)

GP02 1994 893701.98 1129480.46 1378.95 06-08

GP0297 1997 893527.37 1129689.35 1383.08 00-04, 04-08, 08-12, 12.5-14, 12-16, 16-20,
17.5-19, 20-24, 24-28. 25.5-27

GP03 1994 893684.86 1129546.39 1380.07 08-10, 13-15

GP0397 1997 893527.23 1129662.34 1383.08 00-04, 04-08, 08-12, 10.5-12, 12-16, 15.5-
17, 16-20, 20.5-22, 20-24, 24.5-26, 24-28,
28-32 (ULT)

GP04 1994 893587.10 1129609.73 1381.96 10-12

GP04g7 1997 893529.48 1129630.86 1383.10 08.5-10, 13.5-15, 18.5-20, 23-24.5

GP05 1994 893556.85 1129746.34 1391.59 15-17, 20-22, 25-27

GP0597 1997 893531.83 1129600.53 1383.51 08.5-10, 13.5-15

GP06 1994 893523.31 1129743.01 1382.59 15-17, 20-22, 25-27

GP0697 1997 893635.51 1129508.65 1381.39 08.5-10, 13.5-15, 17.5-19

GPO7 1994 893623.69 1129777.03 1378.60 07.5-09.5

GP0797 1897 893633.61 1129535.22 1380.88 08.5-10, 13.5-15, 18.5-20

GP08 1994 893485.68 1129640.70 1384.66 09-11, 14-16, 18-21

GP0897 1997 893629.21 1129567.72 1380.15 08.5-10, 12.5-14.5, 17.5-18.5

GP09 1994 893446.05 1129609.75 1385.81 09-11, 14-16, 19-21

-|| GP0997 1997 893630.01 1129599.46 1379.30 08.5-10, 13.5-15

GP10 1994 893495.08 1129514.19 1386.41 09-11

GP1097 1997 893628.00 1129624.69 | 1379.01 08.5-10, 13.5-15, 18.5-20

GP11 1994 893514.96 1129468.64 1386.51 08-10

GP1197 1997 893625.73 1129664.22 1378.57 08.5-10, 13.5-15, 17.5-19, 23.4-25

GP12 1994 893594.08 1129526.20 1382.41 07-09

GP1297 1997 893623.09 1129706.63 1378.15 00-04, 04-08, 07.5-09, 08-12, 12.5-14, 12-
16, 16-20, 17.5-19, 20-24, 22-23 .5, 24-28
(ULT)

GP13 1994 893422.90 1129419.73 1390.67 10-12

GP1397 1997 893621.53 1129744.33 1377.93 09-10.5, 13.5-15, 18.5-20

GP13A 1994 893385.24 1129395.73 1392.97 11-13, 15-17, 16-18

GP14 1994 893179.41 1129370.33 1399.11 15-17, 20-22, 25-27, 30-32

GP1497 1997 893619.43 1129784.76 1378.09 00-04, 04-08, 08-09.5, 08-12, 12-16, 16-20
(ULT)
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Table B-16. Location, Elevation, and Depth of Geoprobe® Groundwater Sampling Points

* Location : Yéar North East Esl’:\;;at?:n | Sample Depths (ft) a;nd Geologic Units®
Code Sampled | Coordinate®® | Coordinate(! (*) o »
GP15 1994 893222.77 1129158.76 1402.57 15-17
GP1597 1997 893662.03 1129761.57 1376.85 08-10, 13-15, 18-20
GP16 1994 893217.10 1129056.60 1402.66 15-17, 20-22
GP1697 1997 893662.85 1129707.70 1377.19 08-10, 1215, 18-20
GP17 1994 893055.18 1129446.69 1399.01 12-14
GP1797 1997 893733.87 1130014.29 1370.09 08-10, 13-15
GP18 1994 892932.47 1129283.29 | .1404.16 18-20, 21.5-23.5
GP1897 1997 893666.65 1129642.75 1387.08 08-10, 13-15, 17.5-19.5
GP1898 1998 892929.53 1129281.76 1403.99 12-14, 16-19, 22-24
GP1997 1997 893528.51 1129675.56 1383.27 00-04, 04-08, 08-12, 12-16, 14-16, 16-20,
‘ : 19-21, 20-22, 22-24, 24-26, 26-28, 28-30
GP20 1994 893141.44 1129083.93 1403.07 15-17
GP2097 1997 893529.48 1129645.74 1383.35 00-04, 04-08, 08-12, 12-14, 12-16, 16-20,
17-19, 20-24, 22-24, 24-28
GP2197 1997 893531.19 1129615.48 1383.43 00-04, 04-08, 08-12, 12-16, 13-15, 16-20,
20-24, 23-25, 24-28 (ULT), 28-32 (ULT), 32-
36 (ULT)
GP2297 1997 893462.46 1129692.02 1384.93 12-14,17-19, 22-24
GP23 1994 892960.50 1129165.19 1400.41 20-22, 22.5-24.5, 27-29, 32-34
GP2397 1997 893512.71 1129715.96 1383.06 12-14,16-19, 22-24
GP2397 1998 892980.83 1129165.77 1408.96 17-19, 22-24, 25-29, 32-34
GP24 1994 893006.32 1129151.08 1408.99 17-19, 22-24, 26-28, 30-32
GP2497 1997 893506.39 1129771.02 1382.83 00-04, 04-08, 08-12, 12-16, 14-16, 16-20,
19-21, 20-24, 24-26, 24-28, 28-30, 30-32
(ULT)
GP2597 1997 893804.22 1129989.94 1368.40 08-10
GP26 1994 892992.21 1129084.84 1409.63 17-19
GP2697 1997 893671.61 1129961.64 1375.36 04.5-06.5, 09-11, 14-16
GP27 1994 892960.10 1129096.04 1408.86 16-18, 21-23, 26-28
GP2797 1997 893576.18 1128713.16 1381.18 12-14,16-19, 22-24
GP28 1994 892855.87 1129220.94 1408.08 16-18, 21-23, 26-28, 31-33
GP2897 1997 893579.60 1129663.78 1381.44 12-14, 16-19, 22-24
GP29 1994 892783.34 1129163.61 1410.01 15-17, 21-28, 27-29, 33-35
GP2997 1997 893583.58 1129622.59 1381.56 12-14
Revision 2 B-46




WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-16. Location, Elevation, and Depth of Geoprobe® Groundwater Sampling Points

. Surface
“Code' | Sampled | Cooainate | Cooranatey | EYAIn | Sample Deihs () and Goologi Ui

GP2998 1998 892781.53 1129163.00 1409.81 17-19, 19-21, 21-23, 22-24, 23-25, 25-27,
27-29, 29-31, 31-33, 33-35, 34-36, 35-37,
37-38 (ULT), 38-39 (ULT), 39-40 (ULT), 40-
41 (ULT)

GP2908 2008 892784.10 1129167.91 1410.50 17-19, 29-31, 35-37

GP30 1994 892835.65 1129144.49 1409.32 18-20, 22-24, 27-29, 32-34

GP3098 1998 892829.94 1129141.96 1409.18 18-20, 20-22, 22-24, 23-27, 23-37, 24-26,
26-28, 28-30, 30-32, 32-34, 34-36, 36-36.5,
36.5-37 (ULT), 37-37.5 (ULT), 37.5-38
(ULT), 38-38.5 (ULT), 38.5-39 (ULT), 39-
39.5 (ULT), 39.5-40 (ULT)

GP3008 2008 892837.12 1129147.27 1409.83 20-22, 28-30, 35-37

GP31 1994 893269.27 1129335.71 1396.59 12-14,17-19

GP32 1994 893827.03 1129487.70 1372.83 05-07

GP32A 1994 893831.75 1129475.59 1372.45 05-07

GP33 1994 893813.09 1129337.41 1375.73 05-07

GP33A 1994 893819.60 1129347.72 1375.24 05-07

GP35 1994 893858.20 1129143.23 1384.48 04-06

GP36 1994 893815.85 1128971.59 1387.17 03.5-05.5

GP37 1994 893720.92 1128930.11 1389.11 05-07

GP38 1994 893594.09 1128959.27 1392.71 06.5-08.5

GP39 1994 893498.24 1128979.05 1396.44 06-08, 10-12

GP40 1994 893459.75 1129103.74 1394.08 08-10, 13-15

GP41 1994 893388.58 1129138.49 1396.59 14-16

GP42 1994 893362.12 1129180.49 1395.96 1113

GP43 1994 893334.39 1129257.32 1396.17 12-14

GP44 1994 893003.49 1128551.08 1393.29 09-11, 14-16

GP45 1994 892995.79 1128523.66 1394.34 10-12, 15-17, 18.5-20.5

GP46 1994 892968.45 1129466.90 1397.24 12-14,17-19

GP47 1994 892969.21 1129522.40 1394.24 11-13, 16-18

GP48 1994 892924.74 1129842.93 1386.88 07-09

GP50 1994 892833.51 1129852.05 1384.55 08-10

GP51 1994 893825.87 1129561.74 1374.48 06.5-08.5

GP52 1994 893859.57 1129634.30 1374.21 08-10

GP53 1994 893278.77 1128978.62 1401.62 14-16

GP56 1994 892704.20 1129025.11 1410.49 06-08, 15.5-17.5
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Table B-16. Location, Elevation, and Depth of Geoprobe® Groundwater Sampling Points

. Surface
L(::c:ctitm SaYnfs{ed CooNr:irrtigte“) CooE(;?atem E'e‘(';)ﬁm Sample Depths (ft) and Geologic Units®

GP59 1994 892859.54 1129363.33 1399.83 09-11, 17-19

GP60 1994 892870.18 1129409.83 1400.01 12-14,17-19

GP61 1994 893875.01 1129563.26 1372.91 06-08

GP62 1994 893933.30 1129567.59 1371.20 04-06

GP64 1994 893781.92 1129295.55 1379.81 09-11

GP66 1994 893125.94 1129318.33 1403.62 17-19, 22-24, 26-28, 30-32

GP67 1994 893186.02 1129410.00 1399.12 15-17, 20-22, 25-27, 30-32

GP68 1994 893199.21 1129449.59 1398.42 15-17, 20-22, 25-27, 30-32

GP69 1994 892721.81 1129189.75 1410.10 19-21, 29-31, 34-36

GP70 1994 892815.80 1129223.19 1409.19 16-18, 21-23, 26-28

GPT1 1994 892845.53 1129242.84 1406.51 16-18, 21-23, 25-27

GPT72 1994 892873.33 1129179.42 1409.41 16-18, 21-23, 20-32

GP7298 1998 892873.12 1129178.71 1409.17 17-19, 19-21, 21-23, 22-24, 23-25, 25-27,
27-29, 29-31, 31-33, 32-34, 33-35, 35-37,
37-39 (ULT), 39-41 (ULT)

GP7208 2008 892871.89 1129180.55 1410.07 20-22, 25-27, 31-33, 38-40

GP73 1994 892908.21 1128176.59 1410.51 21-23, 26-28, 30-32

GP7398 1998- 892899.43 1129186.81 1410.00 18-20, 20-22, 22-24, 24-26, 25-27, 26-28,
28-30, 30-32, 32-34, 34-36, 35-37, 36-38,
38-40, 40.5-41 (ULT), 40-45.5 (ULT), 41.5-
42 (ULT), 41-41.5 (ULT)

GP74 1994 892906.72 1129072.17 1409.69 18-20, 23-25, 28-30

GP75 1994 892804.03 1129071.55 1410.49 19-21, 23-25, 27-29

GP76 1994 892829.00 1129049.17 1414.49 19-21, 23-25, 27-29

GP7608 2008 892824.00 1129049.00 1415.00 20-22, 34-36

GP77 1994 892748.07 1129075.00 1414.49 19-21, 19-23, 27-29, 31-33

GP78 1994 892841.92 1129109.44 1414.48 19-21, 19-23, 23-25, 27-29, 31-33

GP7898 1998 892831.03 1129127.81 1409.70 19-21, 20-22, 21-23, 23-25, 24-27, 25-217,
27-29, 29-31, 30-32, 31-33, 33-35, 35-37

GP7808 2008 892843.00 1129107.00 1410.21 20-22, 28-30, 34-36

GP79 1994 892757.54 1129099.11 1414.49 21-23, 25-27, 29-31

GP80 1994 892809.20 1129126.66 1414.48 25-27, 30-32, 34-39, 35-35, 35-37

GP8098 1998 892792.03 1129125.21 1414.28 22-24, 24-26, 26-28, 27-29, 28-30, 30-32,
32-34, 34-36, 36-38, 38-40, 40-42 (ULT)

GP8008 2008 892812.00 1129141.00 1415.00 25-27, 32-34, 3941

GP8198 1998 893048.83 1129217.96 1403.98 15-17, 20-22, 25-27, 30-32, 35-37
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WVDP PHASE 1 DECOMMISSIONING PLAN

Table B-16. Location, Elevation, and Depth of Geoprobe® Groundwater Sampling Points

Location Year North East ESI:\Zat?:n Sample Depths (ft) and Geologic Units®
Code Sampled | Coordinate! | Coordinate(" (f) P P 9

GP8298 1998 892996.19 1129315.09 1402.13 12-14,17-19, 20-24

GP8398 1998 892982.69 1129187.54 1407.43 17-19, 19-21, 20-22, 21-23, 23-25, 25-27,
27-29, 29-31, 31-33, 32-34, 33-35, 35-37

GP8308 2008 892980.71 1129181.86 1409.79 22-24, 30-32, 38-40

GP8698 1998 892845.57 1129161.24 1409.02 18-20, 20-22, 22-24, 24-26, 24-27, 26-28,
28-30, 30-32, 32-34, 34-36, 35-37, 36-38,
38-39, 39-39.5, 39.540 (ULT), 40-40.5
(ULT), 40.5-41 (ULT), 41-41.5 (ULT), 41.5-

_ 42 (ULT)

GP8798 1998 892813.15 1129225.60 1408.43 15-17, 20-22, 25-27, 28-32

GP8898 1998 893533.28 1129528.60 1384.14 07-09, 12-14

GP8998 1998 893722.00 1129516.58 1379.09 06-08, 11-13, 16-18

GP9098 1998 893826.72 1129596.32 1373.46 03-05, 08-10

GP9198 1998 893875.44 1129596.20 1372.82 03-05

GP9298 . | 1998 893811.26 1129533.79 1373.71 04-06, 09-11, 14-16, 18.5-21

GP9398 1998 893821.48 1129568.33 1372.62 04-06, 09-11, 14-16

GP9498 1998 893874.66 1129532.98 1372.01 03-05, 08-10, 12-15

GP10008 | 2008 892805.00 1129048.00 1415.00 20-22, 35-37

GP10108 | 2008 892924.08 1129094.92 1410.30 21-23, 28-30

GP10208 | 2008 892838.12 1129224 43 1409.11 27-29

GP10308 | 2008 892977.38 1129140.72 1410.53 21-23, 30-32, 35-37

GP10408 | 2008 892953.72 1129241.54 1405.91 21-23

GP10508 | 2008 893026.27 1129223.72 1405.04 16-18, 28-30, 34-36

GP10608 | 2008 893026.76 1129312.67 1403.39 16-18, 20-22, 28-30

GP10708 | 2008 893119.33 1129306.52 1403.80 15-17, 22-24, 30-32

GP10908 | 2008 893138.89 1129224.21 1402.60 14-16, 28-30, 34-36

NOTES: (1) Western New York State Planar Coordinate System

(2) All screened intervals were within the Sand and Gravel (S&G) unit except for those from the Unweathered
Lavery Till unit, designated as "ULT."
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Table B-17. Groundwater Points Excluded from the Evaluation'"

WVDP PHASE 1 DECOMMISSIONING PLAN

. : ‘ Eaét Elevétipﬁ at | Elevationat Ge_o!ogic
Sampl_lng quth Coordinate Surface Top of - Bottom of Unit of
Location | Coordinate @ @ Elevation (ft) | Screened Screened Screened

' K ‘Interval (ft) Interval (ft) | Interval
NDA WP-A 892047.61 1130117.37 137547 1355.27 1348.77 ULT
NDA WP-B 892045.71 1130112.17 1375.45 1360.25 1357.75 WLT
NDA WP-C 892006.26 1130115.39 1378.47 1367.67 1362.17 WLT
NP0101 893602.56 1129427.10 1386.10 1379.60 1374.60 S&G
NP0102 893577.38 1129428 .82 1389.40 1381.90 1376.90 S&G
NP0103 893586.49 1129466.86 1385.10 1376.60 1371.60 S&G
NP0104 893621.36 1129460.64 1384.10 1379.60 1369.60 S&G
NP0105 893528.03 1129853.06 1382.50 1374.50 1359.50 S&G
NP0106 893598.16 1129779.73 1380.70 1369.70 1364.70 S&G
NP0107 893542.52 1129601.69 1384.10 1375.60 1370.60 S&G
NP0108 893518.32 1129601.99 1385.30 1376.30 1371.30 S&G
NP0109 893543.29 1129552.36 1384.30 1376.30 1369.30 S&G
NP0110 893573.10 1129628.57 1383.50 1373.50 1370.50 S&G
NP0111 893609.48 1129621.28 1381.40 1366.40 1363.40 S&G
NP0112 893605.26 1129622.72 1381.50 1373.50 1368.50 S&G
NP0113 893578.74 1129574.71 1383.00 1373.00 1368.00 S&G
NP0114 893564.04 1129564.66 1383.50 1375.50 1370.50 S&G
NP0115 893484.80 1129685.67 1385.60 1366.60 1359.60 S&G
NP0116 893490.96 1129688.62 1385.30 1373.80 1368.80 S&G
NP0117 893446.35 1129634.45 1386.40 1368.40 1363.40 S&G
NP0118 893439.47 1129630.61 1386.60 1375.60 1370.60 S&G
NP0119 893526.14 1129664.12 1385.10 1364.10 1359.10 S&G
NP0120 803526.24 1129655.74 1385.30 1371.30 1366.30 S&G
NP0121 893518.59 1129668.60 1384.60 1373.60 1358.60 S&G
NP0122 893512.26 1129663.29 1384.60 1377.60 1362.60 S&G
NP0123 893513.46 1129649.40 1384.90 1370.90 1365.90 S&G
NP0124 893512.56 1129653.52 1384.70 1365.70 1360.70 S&G
NP0125 893518.72. | 1129631.75 1384.60 1377.60 1362.60 S&G
NP0126 893513.83 1129634.52 1384.70 1377.70 1362.70 S&G
NPO127 893561.96 1129508.64 1386.10 1379.60 1369.60 S&G
NP0128 893611.18 1129516.76 1382.80 1375.80 1365.80 S&G
NP0129 893585.08 1129529.17 1383.40 1376.40 1366.40 S&G
NP0130 893629.71 1129576.60 1381.00 1374.00 1364.00 S&G
NP0131 893535.80 1129735.81 1383.00 1366.00 1356.00 S&G
NP0132 893556.54 1129690.68 1383.70 - 1364.70 1360.70 S&G
NP0133 893616.82 1129670.92 1379.90 - 1364.90 1354.90 S&G
PTWRP 893516.03 1129663.87 1384.88 1380.88 1360.88 S&G
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Table B-17. Groundwater Points Excluded from the Evaluation'”

WVDP PHASE 1 DECOMMISSIONING PLAN

_ East Elevation at Elevation at Geo!ogic
Sampl.mg No_rth Coordinate Surface Top of Bottom of Unit of
Location | Coordinate ¥ @ Elevation (ft) Screened Screened Screened

Interval (ft) Interval (ft) Interval
PZ01 893501.64 1129644.29 1385.10 1378.10 1363.10 S&G
PZ02 893502.55 1129658.76 1385.10 1378.10 1363.10 S&G
PZ03 893509.15 1129639.29 1384.60 1377.60 1362.60 S&G
Pz04 893508.56 1129664.33 1384.70 1377.70 1362.70 S&G
PZ05 893519.11 1129676.77 1384.40 1377.40 1362.40 S&G
PZ06 893538.60 1129638.19 1384.30 1377.30 1362.30 S&G
Pz07 893537.58 1129663.80 1384.00 1377.00 1362.00 S&G
PZ08 893516.74 1129643.87 1385.40 1368.40 1365.40 S&G
PZ09 893516.34 1129651.79 1385.40 1367.90 1365.40 S&G
PZ10 893521.60 1129632.18 1384.60 137560 - 1372.60 S&G
RWO1 893556.21 1129506.87 1384.43 1379.43 1369.43 S&G
RW02 893559.26 1129478.22 1384.38 1380.38 1370.38 S&G
RWO03 893565.07 1129493.51 1385.28 1380.28 1370.28 S&G
WNGSEEP 893765.77 1130322.30 1356.89 NA NA S&G
WNGSP04 893866.63 1130309.52 NA NA NA S&G
WNGSP06 893960.73 1130283.50 NA NA NA S&G
WNGSP11 894065.05 1130090.45 NA NA NA S&G
WNGSP12 894171.90 1130050.85 NA NA NA S&G
WNNDATR 892068.35 1130126.06 1372.49 NA NA WLT
WNSEO007 893850.15 1129578.86 1371.11 NA NA S&G
WNSEQG08 893791.04 1130002.44 1368.52 NA NA S&G
WNSE009 893683.63 1129699.74 1378.11 NA NA S&G
WNSE011 893838.93 1129534.25 1373.08 NA NA S&G
WNW0109 892972.05 1129830.09 1386.84 1373.84 1353.84 ULT
WNWO0114 893452.77 1129988.66 1377.01 1368.01 1348.01 uLt
WNWO0115 893525.49 1129564.84 1384.19 1366.19 1356.19 ULT
WNW0201 892419.73 1129383.16 1408.19 1398.19 1388.19 S&G
WNW0202 892407.19 1129390.47 1407.95 1374.95 1369.95 LTS
WNW0203 892670.42 1129376.09 1404.62 1396.62 1386.62 S&G
WNW0207 892503.34 1129677.53 1396.11 1390.11 1385.11 S&G
WNW0208 892488.90 1129674.25 1396.26 1378.26 -1373.26 LTS
WNW0305 892630.33 1129176.24 1410.38 1394.38 1379.38 S&G
WNWO0306 892633.70 1129174.87 1410.32 1344.32 1329.32 KRS
WNWO0307 892634.87 1129177.55 1410.53 1404.53 1394.53 S&G
WNWO0404 892871.77 1128786.30 1416.69 1390.19 1380.19 S&G
WNWO0407 893250.92 1128996.78 1402.40 1336.90 1326.90 ULt
WNW0410 892868.61 1128789.26 1416.64 1348.64 1338.64 KRS
Revision 2 B-51




Table B-17. Groundwater Points Excluded from the Evaluation'"

WVDP PHASE 1 DECOMMISSIONING PLAN

. East Elevation at Elevation at Geo_logic
Samp[mg No_rth Coordinate Surface Top of Boftom of Unit of
Location | Coordinate @ e Elevation (ft) Screened Screened Screened

Interval (ft) Interval (ft) Interval
WNW0411 892694.15 1128869.23 1416.27 1370.27 1350.27 KRS
WNW0601 893810.70 1129256.11 1381.14 1377.14 1375.14 S&G
WNWO0603 893519.08 - | 1128736.33 1401.14 1393.14 1388.14 S&G
WNWO0701 893501.78 1128611.97 1406.52 1383.52 1378.52 ULT
WNW0702 893775.67 1128516.08 1397.68 1369.68 1359.68 ULT
WNWO0703 893887.50 1128622.76 1393.12 1382.12 1372.12 ULt
WNWO0705 893779.24 1128509.78 1397.87 1391.87 1376.87 ULT
WNW0904 892066.15 1129984.19 1377.95 1361.95 1351.95 ULT
WNW0905 892131.67 1130069.18 1373.56 1355.56 1350.56 S&G
WNW0907 891901.62 1129774.48 1382.27 1376.27 1366.27 WLT
WNW1001 890969.42 1130010.26 1387.55 1281.55 1271.55 KRS
WNW1002 891267.67 1130208.43 1389.76 1291.76 1276.76 KRS
WNW1003 891303.20 1130437.01 1387.65 1259.65 1249.65 KRS
WNW1004 891085.15 1130459.09 1383.89 1290.89 1275.89 KRS
WNW1007 891306.41 1130433.26 1387.55 1374.55 1364.55 WLT
WNW1101A | 891062.41 1130830.41 1379.37 1373.37 -1363.37 WLT
WNW1101B | 891060.33 1130826.90 1379.42 1359.42 1349.42 ULT
WNW1101C | 891058.61 1130823.07 1379.13 1285.13 1270.13 KRS
WNW1102A | 891508.74 1131146.27 1382.71 1375.71 1365.71 WLT
WNW1102B | 891514.11 1131142.06 1382.59 1361.59 1351.59 ULT
WNW1103A | 891925.14 1130822.28 1379.90 1373.90 1363.90 WLT
WNW1103B | 891929.54 1130818.73 1379.83 1358.83 1343.83 uLT
WNW1103C | 891934.64 1130815.86 1379.51 1273.51 1258.51 KRS
WNW1104A |  892289.10 1130545.05 1376.12 1372.12 1357.12 WLT
WNW1104B | 892285.42 1130549.21 1376.10 1355.10 1340.10 uLt
WNW1104C | 892282.05 1130553.29 1375.96 1261.96 1251.96 KRS
WNW1105A | 892608.51 1130294.17 1365.80 1354.80 1344.80 ULT
WNW1105B | 892608.20 1130289.77 1366.01 1345.01 1330.01 ULt
WNW1106A | 891960.87 1130374.92 1374.36 1368.36 1358.36 WLT
WNW1106B | 891964.09 1130372.02 1374.32 1353.62 1343.62 uLT
WNW1107A | 892368.58 1130256.16 1377.16 1373.16 1358.16 WLT
WNW1108A | 891312.43 1130600.10 1380.93 1374.93 1364.93 WLT
WNW1109A | 891929.92 1130329.31 1374.86 1368.86 1358.86 WLT
WNW1109B | 89193427 1130326.01 1374.02 1358.02 1343.02 ULT
WNW1110A | 892100.29 1130691.11 1377.05 1367.05 1357.05 WLT
WNW1111A |  891654.21 1131042.28 1380.22 1369.22 1359.22 ULT
WNWB80-4 893687.98 1129428.98 1386.55 1373.98 1368.98 S&G
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Table B-17. Groundwater Points Excluded from the Evaluation'”

WVDP PHASE 1 DECOMMISSIONING PLAN

_ East Elevation at Elevation at Geo_logic
Sampl.mg No_rth Coordinate Surface Top of Bottom of Unit of
Location | Coordinate @ @ Elevation (ft) | Screened Screened Screened

Interval (ft) Interval {ft) Interval

WNW834D 893670.95 1129435.35 1380.48 1256.18 1249.98 KRS
WNWB834E 893670.95 1129435.35 1381.64 NA NA BR

WNW8606 892694.89 1129523.46 1396.49 1390.89 1385.89 S&G
WNW8608 893250.67 1128985.62 1401.59 1394.59 1384.59 S&G
WNWA0I7 891913.54 1130323.78 NA NA NA WLT
WNWO6I1 891991.27 1130117.11 1379.89 1374.89 1369.89 WLT
WNW9612 891915.18 1130305.03 1380.41 1374.91 1369.91 WLT
WNW96I3 891898.75 1129901.48 1380.32 1372.32 1367.32 WLT
WNW9614 891872.40 1129910.29 1381.36 1374.36 1369.36 WLT
WNWEW-1 893578.98 1129453.22 1384.91 1379.91 1371.91 S&G
WNWEW-4 893546.14 1129515.19 1384.17 1380.17 1368.17 S&G
WNWWP-4 893486.96 1129473.70 1387.63 1379.63 1377.63 S&G
WP01 893485.51 1129520.87 1386.57 1378.57 1376.57 S&G
WP02 893566.19 1129521.75 1383.10 1376.10 1373.10 S&G
WP03 893513.64 1129490.62 1385.88 1377.88 1375.88 S&G
WP05 893584.51 1129490.37 1383.91 1376.91 1373.91 S&G
WP06 893548.40 1129479.09 1384.94 1377.94 1374.94 S&G
WP07 893520.93 1129467.36 1386.08 1378.08 1376.08 S&G
WP08 893500.03 1129447.32 1387.34 1379.34 1377.34 S&G
WP09 893591.43 1129438.20 1384.81 1377.81 1374.81 S&G
WP10 893533.21 1129414 .87 139047 1383.47 1380.47 S&G
WP11 893537.89 1129741.98 1382.08 1370.08 1367.08 S&G
WP12 893552.47 1129785.92 1381.68 1369.68 1366.68 S&G
WP13 893603.74 1129840.46 1379.78 1367.78 1364.78 S&G
WP14 893561.33 1129744.79 1381.38 1369.38 1366.38 S&G
WP15 893530.52 1129536.70 1384.08 1377.08 1374.08 S&G
WP16 893591.77 1129669.06 1381.61 1365.61 1362.61 S&G
WP17 893631.05 1129660.29 1379.01 1371.01 1368.01 S&G
WP18 893627.96 1129702.66 1378.66 1370.66 1367.66 S&G
WP20D 892845.95 1129162.30 1409.60 1379.60. 1376.6 -S8&G
WP20S 892844.41 1129162.58 1409.60 1388.60 1385.60 S&G
WP21 893534.74 1129529.93 1384.50 1377.50 1374.50 S&G
Wp22 893723.11 1129517.68 1379.80 1365.80 1362.80 S&G
WP23 893809.43 1129533.65 1374.60 1366.60 1363.60 S&G
WP24 893874.64 1129534.13 1372.50 1364.50 1361.50 S&G
WP25 893522.25 1129629.76 1384.70 1377.70 1362.70 S&G
WP26 893511.05 1129650.65 1384.50 1377.50 1362.50 S&G
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Table B-17. Groundwater Points Excluded from the Evaluation'"

WVDP PHASE 1 DECOMMISSIONING PLAN

. East Elevation at Elevation at Geo.logic
Sampl_lng No_rth Coordinate Surface Top of Bottom of Unit of
Location | Coordinate @ @ Elevation (ft) Screened Screened Screened

. Interval (ft) Interval (ft) Interval
WP27 893519.23 1129672.49 1384.40 1377.40 1362.40 S&G
WP28 893513.60 112964417 1384.60 1377.60 1362.60 S&G
WP29 893519.34 1129643.90 1385.10 1378.10 1363.10 S&G
WP30 893526.35 1129644.34 1385.20 1378.20 1363.20 S&G
WP31 893519.50 1129651.73 1385.40 1378.40 1363.40 S&G
WP32 893520.70 1129651.71 1385.40 1378.40 1363.40 S&G
WP33 893522.25 1129651.70 1385.40 1378.40 1363.40 S&G
WP34 893526.13 1129651.67 1385.40 1378.40 1363.40 S&G
WP35 893538.42 1129651.63 1384.00 1377.00 1362.00 S&G
WP36 893513.55 1129659.28 1384.70 1377.70 1362.70 S&G
WP37 893519.29 1129659.11 1385.30 1378.30 1363.30 S&G
WP38 893520.62 1129659.08 1385.40 1378.40 1363.40 S&G
WP39 893522.08 1129659.00 1385.40 1378.40 1363.40 S&G
WP40 893526.27 1129659.35 1385.30 1378.30 1363.30 S&G

NOTES: (1) This table lists points that were not included in the evaluation for DP section 4.2 because: a) no
radiological data were available; b) data from that point were not validated (e.g., piezometers, surface
elevation points, wells for the north plateau groundwater recovery system, wells for evaluation of the
permeable treatment wall); c) sampling was dropped from the groundwater program because coverage
was considered sufficient and no additional sampling was required (e.g., several points discontinued in
1995); d) the well was dry; or e) the sampling point was from an area outside the scope of the Phase 1
DP (e.g., groundwater seeps outside the process premises, wells from WMA 8).

(2) Western New York State Planar Coordinate System
LEGEND: S&G = sand and gravel, ULT = unweathered Lavery till, WLT = weathered Lavery till, LTS = Lavery till

sand, KRS = Kent recessional sequence, BR = bedrock.
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