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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach

NeLe en presentation

The information in this presentation is based upon data and analysis
associated with the presumptive Preferred Alternative in the Draft
Environmental Impact Statement for Decommissioning and/or Long-Term
Stewardship at the West Valley Demonstration Project and Western New
York Nuclear Service Center, which is still under development.

To the extent the presumptive Preferred Alternative is either modified or
changed during the course of the NEPA process, the approach described in
this presentation may correspondingly change.

t}u Environmental Management www.em.doe. gov

safety ++ performance <+ cleanup + closure




WVDP Phase 1 Decommissioning Plan Dose Modeling Approach

@kjectivve and agenda

O Objective:

| To obtain NRC input on DOE’s plans for developing DCGLs
and for the limited site-wide dose assessment to be
described in Section 5 of the WVDP Phase 1 DP

d  Agenda:
1) Background and general approach
2) Planned content of Section 5 of the DP
3) Approach to DCGL development
4)  Approach to the limited site-wide dose assessment
5) Establishing cleanup goals to avoid limiting Phase 2 options
6) Summary
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Background and General Approach
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Background and General Approach

Viajer Phase 1 decommissioning activities

O Characterization (and potential remediation) of surface soil
and sediment
. Within Phase 1 areas and outside Phase 1 areas on project premises

J Removal of WMA 1 facilities

. Process Building, Vitrification Facility, etc., including subsurface
structures and north plateau groundwater plume source area

. With remediation of underlying subsurface soil in excavation

J Removal of WMA 2 facilities

. Lagoons 1-3, Interceptors, Neutralization Pit, surrounding soils, with a
single excavation, remediating subsurface soil in this area

. Separately removing LLW2 Facility, Lagoons 4 and 5, and remaining
floor slabs, with underlying soil removed to maximum depth of 2 feet

WMA 1 and WMA 2 hydraulic barrier walls will remain in place.
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Background and General Approach
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach

Background and General Approach

Basiic approach planned

N
Develop DCGLs for 25 mrem/yr using

-
Perform sensitivity analyses,

RESRAD (surface soil, subsurface soil
In excavations, streambed sediment)

J

v

evaluate uncertainty, recalculate
DCGLs as indicated by results

\

A 4

p
Analyze combined Phase 1-Phase }

2 source exposure scenarios
.

r

R Perform ALARA ]
| analysis (Section 6) J

N
‘E Adjust DCGLs to reflect nuclide

mixture (sum of fractions)
J

Including surface soil, subsurface
soil, and stream sediment

N\

Establish cleanup goals
below DCGLSs based on
results that will not limit

Characterize
environmental media
early in Phase 1

Phase 2 options

4 \
Use characterization data to
L refine DCGLs and cleanup goals )

excavations to cleanup goals )

~\

Remediate WMA 1 & WMA 2

May also remediate surface
soil & stream sediment to
cleanup goals

/

\ 4

p
Perform Phase 1
_ final status surveys

Estimate potential annual dose from WMA 1 and WMA 2 excavated areas assuming
unrestricted release of project premises, with combined exposure scenario

~\
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Planned Content of Section 5

DEPSable off Contents

Executive Summary 8. Quality Assurance Program
1. Introduction 9. Facility Radiation Surveys
2. Facility Operating History Appendix A - Annotated DP Checklist
3. Facility Description Appendix B - Environmental

» L Radioactivity Data*
4. Facility Radiological Status . . :

_ Appendix C — Supporting Information

5. Dose Modeling for DCGL Development and the
6. ALARA Analysis Limited Site Wide Dose
7. Planned Decommissioning Activities Appendix D — Engineered Barriers and

Post Remediation Activities
*Supplements Section 4

*Supplements Section 5, multiple appendices as needed

Eu Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Planned Content of Section 5

Section 5 basic outline

5.1 Introduction

5.2 DCGL Development

5.3 Limited Site-Wide Dose Assessment

All applicable NUREG-1757 DP checklist topics will be
addressed.

_ \ EA‘! Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Planned Content of Section 5

Section 5.1 — Introduction

O Applicable requirements

O Context for DCGL development
= Surface soll
= Subsurface soil in WMA 1 and WMA 2 excavations

= Streambed sediment

O Context for integrated dose assessment

= Groundwater hydrology, erosion, source terms of interest,
relationships between Phase 1 actions and potential Phase 2
actions

EW Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Planned Content of Section 5

Sectieon 5.2 — DCGL Developmentit:

O Conceptual models for DCGL development
=  Physical features of importance
=  Critical groups
=  EXposure scenarios considered and selected

d Mathematical model for environmental transport and
exposure pathways (RESRAD)

J Results
= DCGL values, area factors, etc.

 Discussion of sensitivity analyses and uncertainty
= Based on selected deterministic sensitivity analyses

www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Planned Content of Section 5

Section 5.3 — Limited Dose Assessmenit

 Discussion of dose integration considerations

O Analysis of limiting dose integration scenario involving
combined doses from different source areas

= Remediated Phase 1 excavation (resident farmer) combined
with exposure to stream sediment remediated in Phase 2

= Conceptual models, source terms, exposure scenarios, etc.

= Results, discussion of sensitivity analyses and uncertainty

- Impacts on DCGLs for subsurface soil and streambed sediment
 Discussion of related matters

= Accounting for erosion

Engineered barriers and flow fields will be addressed in App D.

2 % EW Environmental Management
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Planned Content of Section 5

Appendix C, Supporting Details

0 RESRAD input parameters and their bases for DCGL
development

O Output files

(J Area factor calculational methods and results

. EW Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Appreach to bDCGLs — 1 of 5

O Develop sets of DCGLs

u Surface soil, subsurface soil, and streambed sediment

. Account for a 30-yr decay period (to year 2041) to coincide with
the expected start of Phase 2

d Use RESRAD for the environmental transport and
exposure pathway model*

d DCGLs to be based on 25 mrem/yr and will include
. Radionuclide-specific DCGL,, values
. Area factors to be used in establishing DCGLg values
. DCGLgyc values

d A 1000-year evaluation period will be used

*Based on suitability and experience with code.

www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Appreach to DCGLs — 2 of 5

O Parameter selection hierarchy

1) Site-specific values where available, e.g. groundwater and
vadose zone parameters

2) Semi site-specific literature values, e.g. physical values
based on soil type from NUREG/CR-6697 and behavioral
factors based on regional data in the EPA Exposure Factors
Handbook

3) Scenario-specific values using conservative industry
defaults, e.g., from Exposure Factors Handbook, RESRAD
Data Collection Handbook, NUREG/CR-6697

4) The most likely values among default RESRAD parameters
defined by a distribution, when available, otherwise mean
values from NUREG/CR-6697

t}u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Appreach to DCGLs — 3 of 5

O DCGLs will be re-evaluated early in the decommissioning
process when additional characterization data becomes
available or if default parameters change

= Additional characterization performed early in the process
will provide more information on radionuclide distributions

and the lateral extent and depth of contamination (source
geometry)

d DOE will remediate subsurface soil in WMA 1 and WMA 2
excavations below DCGLs based on results of ALARA
analysis (Section 6 of DP) and integrated dose analysis

= The ALARA analysis will include evaluation of use of the

surface soil DCGLs as goals in remediation of the WMA 1
and WMA 2 excavations

t}u Environmental Management

safety ++ performance <+ cleanup

www.em.doe.gov

17

% closure




WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Appreach to DCGLs — 4 of 5

O DCGL development is intended to proceed as if each
medium of interest (surface soil, subsurface soil at the
bottom of the WMA 1 and WMA 2 excavations, and
stream sediment) were the only source of interest

- Lateral movement of contaminants is not modeled because
the primary objective is to develop DCGLs and RESRAD
models radionuclide transport in only the vertical direction

The potential combined doses from residual contamination in
these areas and the Phase 2 sources will be addressed later
In this presentation.

t}u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Appreach to DCGLs — 5 of 5

d Application of DCGLs

= Surface soil and streambed sediment outside of the Phase 1
areas on the project premises may be remediated in Phase 1

- Depending on characterization results and funding

e Otherwise may be remediated in Phase 2, depending on
Phase 2 approach selected

=  Subsurface soil in WMA 1 excavation and WMA 2 Lagoon 1-3
area excavation will be remediated to DCGLs in Phase 1

EW Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

surface soil DCGLs

O Will discuss using the next 6 slides

= Locations of surface soil samples with results >background

Available data on radioactivity in surface soil

The conceptual model

Exposure pathways and scenarios to be evaluated

- DOE has considered various combinations of pathways and
scenarios in determining the limiting ones to use

Key input parameters

Evaluation of uncertainty

EM Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach

DCGL Development ‘ ! " I’V k4
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Surface soill source characteristics

Available north plateau sample analytical data in pCi/g

Mean Screen

Co-60 <0.0019

Sr-90 35 0.15 12 1.7** WMA 4, near CDDL drainage
Cs-137 35 0.45 280 11*  WMA 2, near interceptors (BH-13)
U-238 5 0.79 0.11 14 Onsite values < offsite background
Pu-238 5 <0.0054 0.036 2.5

Am-241 5 <0.015 0.37 2.1

*From NUREG-1757, vol.2, Table H.2, screening values for 25 mrem/yr.
**\With the 30-year decay period, the DCGLs to achieve 25 mrem/yr in 2041 would be approximately 2X these values.

Available data indicate that Sr-90 and Cs-137 are the radionuclides of primary interest
and that low-levels of contamination are present in many areas.

t}u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Ceneceptual Model — surface soll DEGIES

Clnuds Furmmg_

Resident Farmer (member of critical group)

Sand and Gravel Layer

@‘-ﬂ‘ Shale Bedrock

1-'1-

\ \\“\

Contaminated Layer (assumed 3 ft thick)

Unsaturated Zone (assumed 2 ft thick,
actually 0-16’ thick on north plateau)

Well screened in sand
and gravel layer

Meat, milk, and plant pathways will include
uptake from soils as well as water

www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Patiivways or resident frarmer
StEiace solls DECGlLs

Pathway

External gamma radiation Yes

Inhalation of dust Yes

Radon inhalation No Ra predominately naturally occurring
Ingestion of plant foods Yes

Ingestion of meat Yes

Ingestion of milk Yes

Ingestion of fish No Streams analyzed separately

Ingestion of soil Yes

Ingestion of water Yes Groundwater from well and through indirect

pathways (irrigation, livestock)

t}u Environmental Management
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

@therkey Input parameters

Parameter Value Basis

Source area 1-10,000 m? Range to be evaluated

Aquifer productivity 330-1520 m3 NUREG/CR-6697

Sr soil Ky 5 cm?3/g Site-specific value used in DEIS
Cs soil K 447cm3/g Site-Specific value used in DEIS
Am soil K 1450 cm3/g Site-Specific value used in DEIS

l}u Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Addiressing sensitivities and uncertanty,

O Plan to evaluate the impacts of variations in selected
Input parameters, e.g.,

= Contaminated layer geometry
» Unsaturated zone thickness

=  Aquifer pump rate

= Plant transfer factors

= Root depth

d  Will make adjustments in the conceptual model if
appropriate based on analysis results

Eld Environmental Management

www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

SupsuUriace soill DCGLs

O Will discuss using the next 9 slides
= Areas of interest
: Key data on radioactivity in subsurface soil in WMA 1
= The conceptual model for the WMA 1 excavation

= EXposure pathways and scenarios to be evaluated

o As with surface soil, DOE has considered various combinations
of pathways and scenarios in determining the limiting ones to
use

. Key input parameters

» Consideration of sensitivity to important input parameters
and uncertainty

= Similar information for WMA 2 excavation

Eu Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Supsuriace soil DCGL areas of Interesi

ﬂ“a PRB = permeable reactive barrier
| PTW = permeable treatment wall

-
= ol

Anticipated
Ditch PRB

*

WMAL | s,
Excavation

-~ Anticipated PTW

7

&
[

WMA 2 4
Excavation |

Hydraulic Barrier
Wall
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

WIVIATAD ceonceptual model, subsurface seillf DEGEIES

Elevation Resident Farmer
(Feet above (member of critical group) Meat, milk, and plant pathways will include

mean sea level) R
uptake from soils and well as water

Sand & Gravel/
1420— Lavery Till Interface

‘ 13 ft wide cement-bentonite barrier wall

| Final Grade

1415 =

1410

Unsaturated Zone
(Assumed 12 ft thick,
based on water table)

1405

Hypothetical Well
(Screened in sand and gravel layer,
but penetrates contaminated zone |

with drill cuttings brought to surface) |.

1400

A ______
Clean Sand and
Gravel Backfill

1385p—

13801

: Saturated Zone

1385 French Drain

13801

1375~

Contamination layer at bottom of excavation
(assumed 2 feet thick 30 ft below surface)

1370

29 pCifg

Unweathered Lavery Till

t}u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Patlivways for resident farmer,

SubsUriace solls DCGlLs

pathway

External gamma radiation Yes From contamination in drill cuttings
Inhalation of dust Yes Contaminated by drill cuttings

Radon inhalation No Ra predominately naturally occurring
Ingestion of plant foods Yes Grown in soil contaminated by cuttings
Ingestion of meat Yes Contamination from drill cuttings

Ingestion of milk Yes Contamination from drill cuttings

Ingestion of fish No Streams analyzed separately

Ingestion of soil Yes Contaminated by drill cuttings

Ingestion of water Yes Groundwater from well and through indirect

pathways (irrigation, livestock)

l}u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

@ther key Input parameters

Parameter Value Basis

Source area 1-12,000 m? Assumed range to be evaluated.*
Aquifer productivity 330-1520 m3 NUREG/CR-6697

Well geometry 0.2 -1.4 m dia. Represents well and cistern size
Sr soil Ky 5 cm3/g Site-specific value used in DEIS
Cs soil K, 447cm3/g Site-Specific value used in DEIS
Am soil K 1450 cm3/g Site-Specific value used in DEIS

RESRAD dose-to-source ratios for water dependent pathways used to
evaluate continuing contributions of subsurface Lavery till DCGLs to
groundwater using dissolution and diffusive modeling.

*The WMA 1 excavation footprint will be ~ 3 acres (~12,000 m?)

t}u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Addressing sensitivities and uncertanaiby,

d  Analyses to be performed as with development of surface
soil DCGLs

J Results to also be evaluated and any appropriate
adjustments to the conceptual model made

Eu Environmental Management
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

WIVIATZ lagoeoen area key data

J/GISArcMap/ElSiLagoon Cross Section Armxd, r0 5/12/2008 JRL
A Sansusrevel Maximum values at Lavery Till Interface: Sr-90 0.85 Sand & Gravel A
o Sand & Gravel/ pCilg, Cs-137 2.7 pCilg, Am-241 0.09 pCi/g .

{Fast abova Lavery Till Interfage oo
mean sea level) evel)
10— Lagoon 2 sediment samples have shown up g
1405 [— ) , // to 36,000 pC|/g Sr-90, 270,000 pCl/g CS'137, 1405

agoon . .
taoo [~ .08 80 pCi/g Pu-238, 64 pCilg Pu-239/240, and oo
faes [~ Topsoi—{ k 59011 peg 830 pCi/g Am-241. ~22,400 ft3 of Lagoon 1 ffisss
a J 46 De . . .
0 [— o SIS 53%251?&3@5%@ sediment was pumped into Lagoon 2 in 1390
ateria ; Rl
ey Material — 198 1385
Am241 -1.700 pCifg
380 |— — 5790 - 15,000 pCiig Proposed Extent e
a7 b= pow L1 of Excavation -
Sra0 - 180 pCifg
n37o — 11370
n3es 1365
| — Am241-1.7 pCifg s Sand & Gravel/ -
%0 M BN 214" Deptn Sl =arhad S Lavery Till Interface h
hass |— Ce137 -2 7 pCifg Améfgo'_00010302éi?§‘f9 P o o _ —J1358
P;é%s.’ooi?p%c‘f'ég S e e ls Unweathered Lavery Till /
350 = / =—1350
Vertical Exaggeration = ~5.3x| Lagoon 3 sediment has ~2 orders of magnitude less | —
residual radioactivity than Lagoon 2 sediment
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

WIVIATZ conceptual model, subsurface sellf BDEEIEES

" Sand & Gravel Resident _F_armer Sand & Gravel —
sand & Gravel/ (member of critical group)
El ti 2
(Fe:t":b'g",‘e Lavery Till Interface
mean sea level) [ |
141 O Former:
Lagoon 1
1405 p=—
o oo Lagoon 2 ple Lagoon 3 |
1400 p— ',;:
1395 [— Final Grade
taed = Clean Sand and
1385 b= [ Gravel Backfill
1380} |
s Unsaturated Zone ‘A
L assumed 6 ft thick
e ( ) Hypothetical Wel A
1365—
Saturated Zone T
13601~ Sand & Gravel/:;
18— Contamination layer at bottom of excavation 1 :
1350— (assumed 2 feet thick 14 ft below surface) Unweathered Lavery Till
Vertical Exaggeration = ~5.3x
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

WIVIATZ ExXcavation modeling

O Exposure pathways and scenarios the same as for WMA 1
excavation

O Uncertainty will be evaluated in the same manner as for
the WMA 1 excavation

O Will evaluate larger range of source areas

= The WMA 2 excavation footprint will be ~4.2 acres, ~17,000
square meters

l}u Environmental Management www.em.doe.gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Sitreambed sediment DCGLs

O Will discuss using the next 5 slides
= Areas of interest

k Key data on radioactivity in Erdman Brook and Frank’s
Creek

= The conceptual model for streambed sediment

=  EXposure pathways and scenarios to be evaluated

- DOE has considered various combinations of pathways and
scenarios in determining the limiting ones to use

Key input parameters

Consideration of sensitivity and uncertainty

Eu Environmental Management
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WVDP Phase 1 Decommissioning Plan

Max Concentrations (pCi/g)
DCGL Development

Downstream toward v
Buttermilk Creek

Nuclide Erdman Frank's

Streamibbed 590 16 10
contamination e 100

Pu-238 0.25 0.14 g?‘&y_ Y=

Am-241 0.14 0.24 | ARIEE:
LEGEND . . 1¢ g ' SNSP006 .
© 1993 RFI sample with ratio of & L 100%/5/63 56‘
Cs-137 to background 2 1 Levels 17-40 uR/h )

. . v in outfall area
A Routine sediment sample G X PV —— L
. . . ~ / ) ti
location with % exceeding o o [ [Pk el ﬂﬁlifeaeé’l'é‘ol'ﬁfﬁeﬁii;,”
background/ number of 2000-2004 [ wea o nioh et et 78] so |upsiream levels background)
) : : B I |

samples/ratio of mean Cs-137 to | Upstreamlevels background) 3000 pR/h hot spot
background ) fﬁ,‘ﬁ’{:ﬁ}( (Cs-137 10,000 pCilg)

from 1990 ground-level survey,
including 5-10 uR/hr background

O T

;L:«
Radiation level data are ‘“‘Q

Lagoon Road Cree
14
/ / 49 ‘
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Strreamibed conceptual moedel

d  Member of critical group —
fisherman

. Exposed to contamination in
streambed, water, and fish

. Exposure duration assumed to be
104 hrs/yr

d  Impoundment scenario will

also be considered

. With use of stream water as the
primary water source for irrigation
but not drinking water

Due to steep banks, farming in areas of Erdman .
Brook and Frank’s Creek not considered to be
reasonable.

l:;u Environmental Management www.em.doe. gov
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Strfeamped geometry model

Impoundment of stream
to also be modeled also

Typical streambed contour

Contaminated zone assumed to be 6
inches deep, area assumed to be100 m?

EM Environmental Management
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Pathwways fior streambed sediment DEEGIES

pathway

External gamma radiation Yes From streambed sediment during recreation
Inhalation of dust Yes Potential sediment drying and release
Radon inhalation No Radon predominantly naturally occurring
Ingestion of plant foods No No farming on steep banks

Ingestion of meat No No farming on steep banks

Ingestion of milk No No farming on steep banks

Ingestion of fish Yes Potential impoundment of stream

Ingestion of sediment Yes Incidental during recreation

Ingestion of water Yes Stream primary source for household and

irrigation, source for incidental drinking water

l:;u Environmental Management

safety ++ performance <+ cleanup

www.em.doe.gov

41

closure



WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

IKeEyInRpUt parameters

Parameter Value Basis

Stream geometry Slide 40 Reasonable representation
Contamination thickness 6 inches Reasonable assumption

Source area 100 m? Conservative assumption

Sr soil Ky 5 cm3/g Site-specific value used in DEIS
Cs soil K, 447cm3/g Site-Specific value used in DEIS
Am soil K 1450 cm3/g  Site-Specific value used in DEIS

RESRAD dose-to-source ratios are being used to evaluate sediment as a continuing source to
surface water based on erosion and transport modeling.

The EIS erosion modeling results (Appendix F) have been considered. However, it is more
conservative not to include erosion effects that could: (1) reduce the source by erosion of bottom
sediment and (2) increase shielding of radiation from the bottom sediment by increasing the water
depth.

Assume no source depletion due to erosion (no use of erosion rate in RESRAD model).
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
DCGL Development

Addiressing sensitivities and uncertanty,

O Analyses to be performed as with development of soil
DCGLs, focusing on

= Contaminant source geometry
= Use of soil K, values for sediment

= Fish bioaccumulation factors

d Results to also be evaluated and any appropriate
adjustments to the conceptual model made
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Simrted site-wide dose assessment

O Will discuss using next 14 slides
= Conditions at the end of Phase 1 decommissioning work

= Relationship between the remediated Phase 1 areas and the
Phase 2 source areas for a site-wide removal approach and
conclusions

= Relationship between the remediated Phase 1 areas and the
Phase 2 source areas for a close-in-place approach and
conclusions

= Planned approach to the limited site-wide dose assessment

While another approach may be selected for Phase 2 of the decommission-ng, the
approaches being evaluated in the Decommissioning EIS would bound the range of
potential approaches insofar as compatibility with the Phase 1 actions is concerned.

Key question: will the Phase 1 actions limit phase 2 options?
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Phaserd and Phase 2 sources at the
conclusion ofiPhase d activities

Source Nature Interim Storage Facility _

1  WMA1lexcavation  Area 30-45 ft. below grade remediated below DCGLs* for unrestricted release
2  WMA 2excavation Area 12-26 ft. below grade remediated below DCGLs* for unrestricted release
3 Waste Tank Farm Underground tanks with ~345,000 Ci in 2011

4 North plateau plume  Contaminated subsurface soil and groundwater, ~40 Ci Sr-90 in 2041

5  Surface soll Some low-level contamination, may be remediated below DCGLSs

6  Streambeds Low-level contamination, especially Cs-137, may be remediated below DCGLs
7 NDA Buried waste containing ~180,000 Ci in 2011

*subsurface soil DCGLs
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WVDP Phase 1 Decommissioning Plan
Limited Site-Wide Dose Assessment

EVaraUlc Barrers

[ Section 7 of the DP will
describe the conceptual
design of the vertical
hydraulic barrier walls

O These barriers would
prevent recontamination
of the remediated WMA 1
and WMA 2 excavations in
unlikely event of ground-
water flow direction
changes

 DCGLs being developed
assuming current ground-
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Site=wWwide removal alternative at the

conclusion ol Phase 1. activities (Phase 2)

J Under this alternative

=  All site facilities would be removed, environmental media
would be decontaminated, and all radioactive, hazardous, and
mixed waste would be shipped off site for disposal*

» This approach would enable the property to be released
without restrictions

*Except for residual radioactivity below the cleanup criteria
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Siteawide removal alternative (Phase 2)

1) WMA 1 excavation remediation below subsurface soil DCGLs

2) WMA 2 excavation remediation below subsurface soil DCGLs

3) Underground waste tanks removed, soil remediated to DCGLs

4) Non-source area of plume removed, soil remediated to DCGLs

5) Surface soil remediated to DCGLs

6) Stream sediment remediated to DCGLs

7) Waste in NDA exhumed, shipped off site, area remediated to
DCGLs

All DCGLs would be
based on <25
mrem/yr, ALARA for
unrestricted release.
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Conclusions

 The Phase 1 removal action in the WMA 1 and WMA 2
excavations is consistent with the approach to remove the
Phase 2 source areas and remediate the surface soil,
subsurface soil, and streambed sediment to DCGLs for
unrestricted release (<25 mrem/yr, ALARA)

= DCGLs for the Phase 2 removal actions could be derived using
the same methodology as the Phase 1 DCGLs and made
consistent to ensure unrestricted release criteria are achieved

[ Since the critical group for the streambed area is different
from the critical group for the other source areas, a
hypothetical individual could be exposed to two different
sources
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Siteswide close-Ttn-place alternative at the

concltsion el Phase d activities (Phase 2)

O Under this alternative
= The major facilities would be closed in place

» Residual radioactivity in the WTF and NDA would be isolated by closure
structures and engineered barriers

= The non-source area of the north plateau groundwater plume would be
allowed to decay in place

O With this approach, the closed Waste Tank Farm and NDA
would remain under long-term or perpetual license and the
non-source area of the plume would remain under long-
term license or restrictions for approximately 200 years
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Sie=wide clese-in-place alternative at the

conciusion eliiPhased . activities(Phase 2)

1) WMA 1 excavation remediated below subsurface soil DCGLs
2) WMA 2 excavation remediated below subsurface soil DCGLs

3) Grouted waste tanks in place under multi-layer cap,
circumferential slurry wall installed

4) Non-source area of plume allowed to decay in place

5) Surface soil not
remediated

6) Stream sediment not
remediated

7) NDA covered with
multi-layer cap with
upgradient slurry
wall in place
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Conclusions

O The Phase 1 removal action is compatible with the site-wide
close-in-place alternative

= The WMA 1 area would be remediated below DCGLs for unrestricted
release, rather than the facilities demolished to grade level and the
rubble contained under a multi-layer cap

= The lagoon area of WMA 2 would be remediated below DCGLs for
unrestricted release, rather than closed in place

= These conditions would support the close-in-place approach for the
Waste Tank Farm and NDA

= The possible low levels of residual radioactivity in the bottoms of the
WMA 1 and 2 excavations would decay significantly during the decay
period for the non-source area of the plume and, in any case, would be
expected to be negligible from a health and safety standpoint compared
to the large remaining Phase 2 source terms
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

IRtegrated dose analysis

0 QUESTION: Given the conclusions discussed previously,
what type of limited integrated site-wide dose analysis
would be most meaningful?

O ANSWER: An analysis that addresses multiple source areas
under the site-wide removal approach

The results of this analysis would be used to establish cleanup
goals below the calculated DCGLs to ensure potential exposures
to a hypothetical individual at the remediated site would meet the
unrestricted release cleanup criteria
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Cempined analysis approach

O Will evaluate combined pathway/exposure scenarios
» Resident farmer in remediated WMA 1 area

= Recreationist (fishing) in areas of Erdman Brook
and Frank’s Creek (resident farmer would
spend time there fishing)
e Streambed geometry will consider remediation

to DCGLs but not erosion (accounting for
erosion would be non-conservative)
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Ceompined analysis pathways

External gamma Yes From both WMA 1 area and streambed
Inhalation of dust Yes From remediated WMA 1 area and streambed
Radon inhalation No

Ingestion of plant foods Yes Grown in remediated WMA 1 area

Ingestion of meat Yes Raised on remediated project premises
Ingestion of milk Yes From livestock grazing on project premises
Ingestion of fish Yes From stream

Ingestion of soil and sediment Yes From garden in WMA 1 and stream bank
Ingestion of water Yes Direct from well and incidental from stream

The source of contamination would be residual contamination below cleanup
goals in surface soil, contaminated drill cuttings from installation of the well,
residual contamination in the Lavery till, and contaminated well water.
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Limited Site-Wide Dose Assessment

Cleanup goals

O Cleanup goals appropriately below the DCGLs will be
established and used in the remediation work, based on

» The results of the combined analysis

= The ALARA analysis to be described in Section 6
 The Section 6 ALARA analysis will

= Evaluate cost-benefits of remediation to residual radioactivity
concentrations below the DCGLs, considering the costs of incremental
removal of additional soil or sediment

= Follow the methodology of Appendix N to NUREG-1757, vol. 2

= Provide for a two-stage analysis: before remediation (with the results
in the DP) and during the remediation process when more data about
residual radioactivity become available
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach

Limited Site-Wide Dose Assessment

Basiic approach planned

N
Develop DCGLs for 25 mrem/yr using

(" )

Perform sensitivity analyses,

RESRAD (surface soil, subsurface soil
In excavations, streambed sediment)

J

v

evaluate uncertainty, recalculate
DCGLs as indicated by results

p
Analyze combined Phase 1-Phase

2 source exposure scenarios

A 4

}

\.
7

R Perform ALARA ]
| analysis (Section 6) J

t

N\

Adjust DCGLs to reflect nuclide
mixture (sum of fractions)

J/

Including surface soil, subsurface
soil, and stream sediment
N\
Characterize

environmental media
early in Phase 1

Establish cleanup goals

below DCGLs based on

results that will not limit
Phase 2 options

p
Use characterization data to

N
L refine DCGLs and cleanup goals ) |

~\

Remediate WMA 1 & WMA 2
excavations to cleanup goals )

May also remediate
surface soil & stream

sediment to cleanup goals

\ 4

p
Perform Phase 1
_ final status surveys

Estimate potential annual dose from WMA 1 and WMA 2 excavated areas assuming
unrestricted release of project premises, with combined exposure scenario

]
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WVDP Phase 1 Decommissioning Plan Dose Modeling Approach
Summary

lRrstUmmary,

O DOE will develop DCGLs for unrestricted release for surface soil,
subsurface soil in the WMA 1 and WMA 2 excavations, and streambed
sediment using appropriate conceptual models and RESRAD

O An ALARA analysis will evaluate remediation below DCGLs

O The relationships between the Phase 1 removal actions and the potential
decommissioning approaches for Phase 2 will be addressed by an analysis
that combines exposure scenarios for the site-wide removal approach

0 The cleanup goals to be used in the Phase 1 decommissioning work will be
established based on the results of the ALARA analysis and the combined
exposure scenario analysis to ensure that the Phase 1 end state does not
limit Phase 2 decommissioning options

O The DP will require an analysis to be performed after the Phase 1 work is
completed that will use actual data to estimate the potential doses from
the residual radioactivity from the areas remediated in Phase 1
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