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SRR =1 overview
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= Using FEPs and Conceptual Modeling to Inform PA
Development

= FEPs Report (SRR-CWDA-2017-00057)

» What Are FEPS?

» Development of Initial FEPs List
* FEPs Screening Process

* FEPs Screening Team

 Results of FEPs Screening

= Conceptual Model Report (SRR-CWDA-2018-00006)

» Assessment Context and System Description

» Conceptualization of the System

* Interaction Matrix and Scenario Development

* FEPs Auditing

* Alternative Scenario Development and Alternative Conceptual Models
and Sensitivity Modeling
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Using FEPs and Conceptual Modeling

to Inform PA Development

Conceptual Model

FEPs
Documents

FEPs Describing

PA

Mathematical
Model
Development

Implementation
Into Sub Models

Integration of Sub
Models

—»  Assessment
Context T e e e T t _____
Documents | Interaction Matrix
i (Central Scenario)
- i . .
FEPs Describing | 1 Leading Diagonal
—»  the Physical —— Elements
System I (Features)
Initial FEPs :
List :
FEPs Describing | | Off-Diagonal
—> Expected ——p Elements
Events/Processes : (Interactions)
I
Conceptual Model
Description
. FEPs Describing Alternative
FEF;;';';;for > Less Likely  —®  Conceptual
Events/Processes Models (ACMs)
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(SRR | \What are FEPS?
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* Features, Events, and Processes (FEPS)

A feature is an object, structure, or condition that has a
potential to affect disposal system performance;

* An event is a natural or human-caused phenomenon that
has a potential to affect disposal system performance
and that occurs during an interval that is short relative to
the period of performance; and

* A process iIs a natural or human-caused phenomenon that
has a potential to affect disposal system performance
and that operates during all or a significant part of the
period of performance.
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= Performance Assessments (PAs) should consider
all relevant FEPs

» Potential FEPs should be identified and screened as relevant or
relevant for the PA

« Justification must be documented for any FEPs that are
screened as not relevant for the PA

= FEPs are used throughout the DOE Complex and
by the international radioactive waste disposal
community

= While FEPs analyses are considered a best
practice, they are not explicitly required by
regulation for SRS waste disposal
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@Rﬁ remedation . | Development of the Initial FEPs List
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= 1,383 FEPs collected from

domestic and international —

FEPs Lists Pocumentsr

* 141 FEPs from Improvement of Fgg;'}gr%tm PA
Safety Assessment Methodologies FEPs Docs | —| | = | - Documents
for Near Surface Disposal Facilities LU L
(ISAM) @ el e

* 449 FEPs from Used Fuel Disposition (UFD) ~_ "~
Campaign Low Level Waste (LLW)

« 374 FEPs from Yucca Mountain Project (YMP)

« 299 FEPs from Deep Geologic Repository

(DGR) NS

» 120 FEPs from Swedish Nuclear Power N _
Inspectorate (Statens Karnkraftinspektion Initial FEPs List
[SKI])

Sd3d

Sd3d
Sd3d
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@Rﬁ remedation . | Development of the Initial FEPs List
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= The draft FEPs list was

dispositioned to identify " repe
duplicate or very similar bocumentsi™
- - Collect PA
FEPS, resulting in a s from octmants
preliminary list of 245 R 330
unique FEPS R
AVAVAVAEE:
Combine - - g
Similar and | M m
Duplicate 3 E
FEPs

N

Initial FEPs List
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@Rﬁ remedation . | Development of the Initial FEPs List
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= The 2009 SDF PA and SDF

SAs were reviewed and ﬁﬂ
used to identify 100 DG L

141 Collect PA
additional FEPs s ron A
m| |m| | m
g g } Add FEPs
from SDF
= 245+100=345 Initial FEPs PA and SAs
S\ |
Combine - - g
Similar and | M m
Duplicate 3 E
FEPs
See SRR-CWDA-2017-00057, N

Attachment 2 @
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@Rﬁ remedation | FEPS Screening Process
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=Screening criteria

* Two criteria
- Perceived frequency (probability of occurrence)
- Percelved impact (consequence)

 Evaluate qualitatively based on the professional
judgment and perception of each team member

* Two screening phases
- Phase |: Team survey screening
« Team members unanimously agree (prior to discussion) that
FEPs should be screened in or out
- Phase II: Team discussion screening
« Team members discuss and disposition FEPs as screened in
or screened out
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@Rﬁ remediation . | FEPS Screening Team
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= The FEPs Screening Team had nine members with

varying science and engineering backgrounds
« Expertise includes geology, hydrology, chemical and nuclear
engineering, and material sciences

= Dr. Andrew Garrabrants
 Associate Research Professor of Civil and Environmental Engineering
» Vanderbilt University and CRESP
* B.S., M.S., and PhD in Chemical and Biochemical Engineering

= Steve Hommel
« Saltstone Disposal Facility PA SME
« Savannah River Remediation, Waste Disposal Authority
* B.S. in Earth Science, M.S. in Information Systems
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@Rﬁ remediation . | FEPS Screening Team
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= Terry Killeen
« Certified Professional Geologist and Groundwater Monitoring SME
« Savannah River Nuclear Solutions
* B.S. in Geology and Geophysics, M.S. in Marine Science

= Mark Layton
* SRS Tank Farm PA SME
« Savannah River Remediation, Waste Disposal Authority
 B.S. in Nuclear Engineering

= Barry Lester
* PA Modeler and Hydrology
« Savannah River Remediation, Waste Disposal Authority
* B.S. In Earth Science, M.S. in Geology

= Dr. Jeremiah Mangold
* PA Modeler and Geochemist
» Savannah River Remediation, Waste Disposal Authority
* B.S., M.S., and PhD in Environmental Engineering
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@Rﬁ remediation . | FEPS Screening Team
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= Paul Rutland
« Manager of Closure and Interim Measures at Hanford
« Washington River Protection Solutions
 B.S. in Chemical Engineering

= Roger Seitz
 Senior Advisory Scientist, PA Technical Consulting
« Savannah River National Laboratory
* B.S. in Mathematics

= Dr. Steve Simner
« Cementitious Waste Forms (Saltstone) SME
« Savannah River Remediation, Waste Disposal Authority
* B.Eng. and PhD in Materials Engineering
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@Rﬁ remediation | Results of FEPs Screening
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= Programmatic Screening Prior to Phase |

* 3 FEPs were screened out as non-applicable:

- FEP 1.3.11: Prospective Evaluation Assessment Approach
- FEP 1.4.06: Retrievability
- FEP 3.1.02: Site Development

345 - 3 = 342 FEPs left to screen

* 50 FEPs were screened in by the SDF PA SME prior to
the Screening Process as required

342 - 50 = 292 FEPs left to screen
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@Rﬁ remeaiation | Results of FEPs Screening
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= Phase | Screening: Screening by Consensus

350

Hommel Killeen Layton Lester Mangold Rutland Seitz  Simner
FEPs Team Member

mScreenIn ™ Consider ™ Screen Out
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@Rﬁ remediation | Results of FEPs Screening
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= Glven the variety of backgrounds and expertise,
there was limited agreement among the FEPs
Screening Team during Phase |

= Only two FEPs were screened out based on
group consensus

* FEP 6.4.10: Changes to Earth’s Tidal Processes
* FEP 6.4.11: Changes in the Earth’s Magnetic Field

292 - 2 = 290 FEPs left to screen
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@Rﬁ remediation | Results of FEPs Screening
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= Phase Il Screening: Screening by Discussion

* In addition to perceived probability and perceived
Impact, FEPs discussions considered available
knowledge and potential synergisms with other FEPs

» 234 FEPs were screened In
290 - 234 = 56 FEPs left to screen

* 56 FEPs were screened out
56 - 56 = 0 FEPs left to screen
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@Rﬁ remediation | Results of FEPs Screening
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= Summary of FEPs Screening

Screening Phase In Out
Prior to Phase | (WDA) 50 3
Phase | 0 2
Phase Il 234 56
Total 284 61
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Assessment Context: Performance

Objectives

Objective or
Exposure Pathway | Measure, within the Point of Assessment
Compliance Period
Al PEVITERS: Point of highest concentration, at
Member of the 25 mrem/yr : :
. least 100 meters from disposal units
Public
Air Pathwa 10 mrem/vr Point of highest concentration, at
y y least 100 meters from disposal units
: Point of highest concentration at the
2
Reeien, A0 peyime surface of the disposal facility
All Pathways, 100 mrem/vr Point of highest concentration,
Chronic Intruder y within 100 meters of disposal units
All Pathways, 500 mrem Point of highest concentration,
Acute Intruder within 100 meters of disposal units
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@Rﬁ remediation | Assessment Context: Timeline
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Assumed Date of Closure

Pre-Closure
Operational
Period

Institutional Compliance Performance
Control Period Period

0 100 1,000 1ﬁ,mu 100,000
Years After SDF Closure

2018-50F-007-R0O
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@Rﬁ remeaation | System Description: Natural Setting
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Legend
i ! Facility Area ,X

Surface Contours (20ft) N

Stream

2 LakePond

Watershed Upper Three Runs

Watershed Fourmile Branch
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@Rﬁ remediation | System Description: Water Cycle
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Transpiration Evaporation

RECHARGE
Transpiration

Transmissive Zone

LN | ¢
e wm = -

Water Table Surface

Upper Aquifer Zone
Seepage Face

Tan Clay Confining Zone

Seepage Face Lower Aquifer Zone

McQueen Branch

Upper Three Gordon Confining Unit

Runs

Gordon Aquifer

Crouch Branch Confining Unit
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Savannah River
Remediation
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(SRR

System

Description: Closure Cap

Vegetative Cover JalRae
Topsoll (& in)

Upper Backfll {30in)

Erosion Barrier[121in)

Middle Backfil
(12 in min fo > 20 f)

Upper Lateral
Drainage (121n)

Foundation Layer (12 in)

Lower Backfill
(12 in min to = 20 fi)

LowerLateral
Drainage (24 in)

[NOTTO SCALE]

HDPE (< 1 in)
and GCL (< 1in)

For madeling, minimum thicknesses will be assumed throughout the SDF.

Forupper layers, the
minimum thicknessis
at the apex.

Forlowerlayers, the
minimum thickness is
near the perimeter.

[NOTTOSCALE]
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@Rﬁ remediation | System Description: SDF Layout
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Layout from 2016
SDF SA*

= The SDF disposal
layout has been
revised to reduce
risk of workers
being exposed to
contaminants
from SDU 4
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@Rﬁ remeaistion | System Description: SDUs
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Backfill

Lower Lateral Drainage Layer

Joints*

Saltstone

Column

Upper Mud Mat
Lower Mud Mat

2018-SDF-010-R0O
[Not to Scale]

Native Soil
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@Rﬁ savamanriver|  CONceptualization: Anti-oxidant

Remediation

AECOM | BECHTEL | CH2M | BWXT Depletion Of HDPE

U
o

Property Retained (%)

Time
A = Antioxidant Depletion

B = InductionTime
C =50% property degradation time

Service Life T=T,+ Tg + T¢
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/ Remediation
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@Rﬁ smannanmiver | CONCeptualization: Chemical

co,

Exposed Surface Ca(OH); + CO; > CaCO3 + HO

CO, dissolvesin
pore water to
form acid Acids

ZLLLLL L LI oo
reinforcing rebar| alkalisin

concrete

Rust forms
and expands

Saltstone Contact ! SO~
Ettringite Front |SO,2 reacts &> Ettringite

= Cd L L Edd > = Ed Cd Ed = Ll i L ;/F fv’ f\,\\(\

Sulfates (SO4%) with the e expands and
dissolvein pore concrete cracks
water and chemistry to P concrete
infiliratesinto the $O.7 regets form ettringite
concrete —4

with concrete Ettringite

chemistry forms along

the front
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Conceptualization: Decalcification of
Saltstone

(SRR
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(a) Initial Conditions

(b) Decalcification Begins

{c) Ca®* Leaches Into Soil

(d) Fully Degraded

Water Depleted Ca? and i .
DegradedK_,, Water Saltstone Matrix Saltstone Matrix
Saltstone Matrix Depleted Ca2* and Water
Degraded K.
= =t Homogenous:
. Depleted Ca?* and Eatey
S ITIEEERTE Undepleted Ca® e D ded K
Undepleted Ca o Undepleted Ca egraded K__,
and Low K__,
and Low
and Low K__, Water Kae Water
with Ca2* with CaZ*
SDU Concrete and Mud SDU Concrete and Mud SDU Concrete and Mud SDU Concrete and Mud
Mats Mats with Increased Ca?* Mats with Increased Ca?* Water Mats
) Water
Water 0| with Ca®*
Leachate Impacted Soil
Water Water

SAVANNAH RIVER SITE

e AIKEN, SC -
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@Rﬁﬁi‘!ﬁ:&i’!ﬂ""' Conceptualization: SDU Flow Evolution
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11

(a) Initially almost all flow will (b) As concrete degrades, less (c) Trend confinues until flow
shed from the SDU roof. flow will shed and more flow through the SDU is similar to
will enter info the SDU. flow through backfill.
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Conceptualization: Chemical Evolution

High
pH

T <

Low
pH

Region |
(young)

Region Il
(middle-age)

Region Il

(old-age) —2 T T T T

Too4ly gHO(s)

log a TcQ,
do

12 TCO(CH ) (ag)

TeO[CHY;

ey

95°C |

Cumulative Volume of Pore Water Flushing through Pores

> pH

(increasing over time)

13 14

SAVA

NNAH RIVER SITE

AIKEN,

SC
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@Rﬁ savannan River|  CONceptual Model for the Central

/ Remediation

AECOM | BECHTEL | CH2M | BWXT Scenario

IM ID Leading Diagonal Element
IM 01.01 | Precipitation
IM 02.02 | Closure Cap
IM 03.03 | SDU Roof
IM 04.04 | Waste (Decontaminated Salt Solution)
IM 05.05 | Saltstone Hydraulic Conductivity
IM 06.06 | Saltstone Reducing Capacity
IM 07.07 | Pore Water Chemistry
IM 08.08 | Gaseous Phases
IM 09.09 | SDU Columns
IM 10.10 | SDU Joints/ Waterstops
IM 11.11 | SDU Interior Liner
IM 12.12 | SDU Walls and Floor
IM 13.13 | Upper Mud Mat
IM 14.14 | Liner Between Mud Mats
IM 15.15 | Lower Mud Mat
IM 16.16 | Backfill
IM 17.17 | Groundwater Chemistry
IM 18.18 | Vadose Zone
IM 19.19 | Saturated Zone
IM 20.20 | 1-Meter or 100-Meter Well
IM 21.21 | Surface Streams
IM 22.22 | Soil
IM 23.23 | Vegetation
IM 24.24 | Livestock
IM 25.25 | Human
IM 26.26 | Exposure/ Risk
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Remediation

(SRR s miver Conceptual Model for the Central
AECOM | BECHTEL | CH2M | BWXT Sce n ar i O

Backfill
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@Rﬁ savannan River |  CONceptual Model for the Central

/ Remediation

AECOM | BECHTEL | CH2M | BWXT Scenario

@
MOP o IHI

Vadose Zone
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/ Remediation

AECOM | BECHTEL | CH2M | BWXT Developmen

LR savamah River| [Nteraction Matrix and Scenario

01 Jo2 lo3 04 los los 07 los log 10 11 12 13 14 15 16 17 18 19 20 21 22 [23 24 |25 26
01 01.02 01.03 01.04 01.05 01.06 01.07 01.08 01.09 01.10 01.11 01.12 01.13 01.14 01.15 01.16 Flow 01.17 01.18 Flow 01.19 Flow 01.20 01.21 01.22 01.23 01.24 01.25 01.26
Precipitation |Infiltration Rates, Chemistry Rates Rates
(Water Cycle) Chemistry
02 (02.01 02.03 Flow 02.04 02.05 02.06 02.07 02.08 02.09 02.10 02.11 02.12 02.13 02.14 02.15 02.16 Flow 02.17 02.18 02.19 02.20 02.21 02.22 02.23 02.24 02.25 02.26
Closure Cap |Rates, Chemistry, Rates
Degradation Oxidation
03103.01 03.02 Flow 03.04 03.05 Flow 03.06 Flow 03.07 03.08 03.09 03.10 Flow 03.11 03.12 03.13 03.14 03.15 03.16 Flow 03.17 03.18 03.19 03.20 03.21 03.22 03.23 03.24 03.25 03.26
Rates, SDU Roof Rates, Rates, Rates Rates
Degradation Degradation _|Oxidation
04104.01 04.02 04.03 04.05 04.06 04.07 04.08 Waste  104.09 04.10 04.11 04.12 Waste  |04.13 04.14 04.15 04.16 Waste  |04.17 Waste  |04.18 04.19 04.20 04.21 04.22 04.23 04.24 04.25 04.26
\Waste (DSS) [Chemistry  |Chemistry  |Chemistry  [Release, Release Release Release,
[Volatility Chemistry
05 (05.01 05.02 05.03 05.04 Saltstone  |05.06 Flow 05.07 Flow 05.08 Waste  |05.09 Flow 05.10 Flow 05.11 05.12 Flow 05.13 05.14 05.15 05.16 05.17 05.18 05.19 05.20 05.21 05.22 05.23 05.24 05.25 05.26
Hydraulic  [Rates, Rates, Waste |Release, Rates, Rates Rates,
Conductivity |Oxidation Release | Volatility Degradation Degradation
06 (06.01 06.02 06.03 06.04 06.05 Saltstone  106.07 Waste  [06.08 06.09 06.10 06.11 06.12 06.13 06.14 06.15 06.16 Waste 0617 06.18 06.19 06.20 06.21 06.22 06.23 06.24 06.25 06.26
Reducing  [Release, Oxidation, |Oxidation, Oxidation, Oxidation, Release,
Capacity _|Chemistry Waste Release Waste Release |Waste Release | Waste Release |Chemistry
07 107.01 07.02 07.03 07.04 07.05 07.06 07.08 Waste  107.09 07.10 07.11 07.12 07.13 Waste  |07.14 07.15 Waste  |07.16 Waste  |07.17 Waste  |07.18 07.19 07.20 07.21 07.22 07.23 07.24 07.25 07.26
o Pore Water o a o
Degradation, Chemstry | o€ Degradation, Degradation, [Release, Release, Release, Release, Chemistry
Chemistry Volatiity Chemistry Chemistry | Chemistry Chemistry _|Chemistry _|Chemistry
0808.01 08.02 08.03 08.04 08.05 08.06 08.07 08.09 08.10 08.11 08.12 08.13 08.14 08.15 08.16 08.17 08.18 08.19 08.20 08.21 08.22 08.23 08.24 08.25 08.26 Dose
Gaseous
Degradation, Oxidation, | Degradation, = Degradation, Exposure
Oxidation, Waste Release,[Chemistry Waste Release,|
09 (09.01 09.02 09.03 09.04 09.05 09.06 09.07 09.08 09.10 09.11 09.12 Flow 09.13 09.14 09.15 09.16 09.17 09.18 09.19 09.20 09.21 09.22 09.23 09.24 09.25 09.26
Geometry SDU Columns. Rates
10 (10.01 10.02 10.03 Flow 10.04 10.05 10.06 10.07 10.08 10.09 SDU Joints/ 10.11 10.12 Flow 10.13 Flow 10.14 10.15 10.16 Flow 10.17 10.18 10.19 10.20 10.21 10.22 10.23 10.24 10.25 10.26
Rates Ve Rates Rates Rates
11111.01 11.02 11.03 11.04 11.05 11.06 11.07 11.08 11.09 1110 SDU Interior 1112 11.13 11.14 11.15 11.16 1117 11.18 11.19 11.20 11.21 11.22 11.23 11.24 11.25 11.26
Liner
12112.01 12.02 12.03 Flow 12.04 12.05 Flow 12.06 Oxidation|12.07 12.08 12.09 12.10 Flow 12.11 12.13 Flow 12.14 12.15 12.16 Flow 12.17 12.18 12.19 12.20 12.21 12.22 12.23 12.24 12.25 12.26
SDU Walls and|
Rates Rates, Rates Floor Rates Rates, Waste
Degradation Release
13(13.01 13.02 13.03 13.04 13.05 13.06 13.07 13.08 13.09 13.10 1311 13.12 Flow Upper Mud 13.14 Flow 13.15 Flow 13.16 Flow 1317 13.18 13.19 13.20 13.21 1322 1323 13.24 13.25 13.26
Rates Rates Rates Rates
Mat
14 114.01 14.02 14.03 14.04 14.05 14.06 14.07 14.08 14.09 14.10 14.11 14.12 14.13 Flow " 14.15 Flow 14.16 14.17 14.19 14.20 14.21 14.22 14.23 14.24 14.25 14.26
Rates Liner Between Rates
Mud Mats
15]15.01 15.02 15.03 15.04 15.05 15.06 15.07 15.08 15.09 15.10 15.11 15.12 15.13 15.14 Flow el 15.16 Flow 15.17 Flow 15.18 Flow 15.19 15.20 15.21 15.22 15.23 15.24 15.25 15.26
Rates Rates, Rates, Rates,
Mat 2 a
Chemistry,__|Chemistry, _|Chemistry,
1616.01 16.02 16.03 16.04 16.05 16.06 16.07 16.08 16.09 16.10 Flow 16.11 16.12 Flow 16.13 Flow 16.14 16.15 Flow 16.17 16.18 16.19 16.20 16.21 16.22 16.23 16.24 16.25 16.26
Chemistry Rates Rates, Rates Rates Backfill  [Chemistry |Chemistry,
|Oxidation [ Transport
17 (17.01 17.02 17.03 17.04 17.05 17.06 17.07 17.08 17.09 17.10 17.11 17.12 17.13 17.14 17.15 17.16 17.18 17.19 17.20 17.21 17.22 17.23 17.24 17.25 17.26
° Groundwater o o @ 2
(Chemistry Chemistry Chemistry, Chemistry, Chemistry, Chemistry,
Transport Transport Transport [ Transport
18 (18.01 18.02 18.03 18.04 18.05 18.06 18.07 18.08 18.09 18.10 18.11 18.12 18.13 18.14 18.15 Flow 18.16 Flow 18.17 18.19 Flow 18.20 18.21 18.22 18.23 18.24 18.25 18.26
Rates Rates Chemistry, Vadose Zone |Rates,
Transport Geometry
19119.01 19.02 19.03 19.04 19.05 19.06 19.07 19.08 19.09 19.10 19.11 19.12 19.13 19.14 19.15 19.16 19.17 19.18 19.20 19.21 19.22 19.23 19.24 19.25 19.26
Geometry Saturated Zone|Transport Transport
20120.01 20.02 20.03 20.04 20.05 20.06 20.07 20.08 20.09 20.10 20.11 20.12 20.13 20.14 20.15 20.16 20.17 20.18 20.19 20.21 20.22 20.23 20.24 20.25 20.26 Dose
1-Meter or 100- - oo Lo
C Ct Ci Exposure
Meter Well
21 (21.01 21.02 21.03 21.04 21.05 21.06 21.07 21.08 21.09 21.10 21.11 2112 21.13 21.14 21.15 21.16 21.17 21.18 21.19 21.20 S 21.22 21.23 21.24 21.25 21.26 Dose
Exposure
Streams
22122.01 22.02 22.03 22.04 22.05 22.06 22.07 22.08 22.09 22.10 22.11 22.12 22.13 22.14 22.15 22.16 22.17 22.18 22.19 22.20 22.21 22.23 22.24 22.25 22.26
| Contamination Soil Contamination |Contamination |Exposure
23123.01 23.02 23.03 23.04 23.05 23.06 23.07 23.08 23.09 23.10 23.11 23.12 23.13 23.14 23.15 23.16 23.17 23.18 23.19 23.20 23.21 23.22 23.24 23.25 23.26
Vegetation [Contamination |Exposure
24124.01 24.02 24.03 24.04 24.05 24.06 24.07 24.08 24.09 24.10 24.11 24.12 24.13 24.14 24.15 24.16 24.17 24.18 24.19 24.20 24.21 24.22 24.23 24.25 24.26
Livestock |Exposure
25 (25.01 25.02 25.03 25.04 25.05 25.06 25.07 25.08 25.09 25.10 25.11 25.12 25.13 25.14 25.15 25.16 25.17 25.18 25.19 25.20 Human [25.21 25.22 25.23 25.24 25.26 Human
Behavior, Human  [Behavior
Exposure
2626.01 26.02 26.03 26.04 26.05 26.06 26.07 26.08 26.09 26.10 26.11 26.12 26.13 26.14 26.15 26.16 26.17 26.18 26.19 26.20 26.21 26.22 26.23 26.24 26.25 Dose
Exposure/ Risk|
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Remediation

AECOM | BECHTEL | CH2M | BWXT DeveIOpment

@Rﬁ savannah River| |Nteraction Matrix and Scenario
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SRR zmanm=r| Eeps Auditi ng

AECOM | BECHTEL | CH2M | BWXT

Can FEP be
addressed with
a Sensitivity
Model?

Should FEP be
Addressedby
PAModeling?

Can FEP be
addressed by
an ACM?

Is FEP
Addressed by
IM LDE?

Is FEP
Addressed by
IM ODE?

No Yes Yes Yes Yes Mo
Develop
Develop ACM(s) Sensitivity
to Address Model(s) to
FEP(s) Address
FEP(s)
FEP(s)

Addressed

Exclude FEP(s) from PA
& Modeling and Provide
Justification

FEP = Features, Events, and Processes PA = Performance Assessment LDE = Leading Diagonal Element
IM = Interaction Matrix ACM = Alternative Conceptual Model ODE = Off-Diagonal Element
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SRRz Eeps Auditi ng

AECOM | BECHTEL | CH2M | BWXT

=51 FEPs were excluded from consideration
during Conceptual Model Development

* FEPs that will be addressed later as part of PA model
development/implementation
Example: FEP 1.3.01: Model and Data Issues
* FEPs that are outside the assessment context
Example: FEP 3.2.11: Operation

* FEPs that are explicitly addressed in other
documents

Example: FEP 4.1.08: SDF Waste Acceptance Criteria

» 284 - 51 = 233 FEPs left to address
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AECOM | BECHTEL | CH2M | BWXT

=108 FEPs were mapped to the Leading
Diagonal Elements

© 233 -108 = 125 FEPs left to address

=55 additional FEPs were mapped to the Off-
Diagonal Elements

125 - 55 = 70 FEPs left to address

= Alternative Conceptual Models (ACMs) and
sensitivity models were then developed to
address the remaining 70 FEPS
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/ Remediation

AECOM | BECHTEL | CHzm | BWXT Alternative Conceptual Models (ACMs)

@Rﬁ savannan River | Alternative Scenario Development and

= Nine scenarios were developed to address 56 of

the 70 remaining FEPS

* Early Release Scenario (22 FEPS)

* Infiltration Variability Scenario (11 FEPs)

* Fast Flow Paths through SDUs Scenario (20 FEPS)

* Fast Flow Paths through Groundwater Scenario (12 FEPs)
* No Closure Cap Scenario (8 FEPS)

» Stratified Saltstone Scenario (9 FEPS)

* Perched Water Scenario (4 FEPs)

e Colloid Transport Scenario (7 FEPS)

 Inadvertent Human Intruder Scenario (3 FEPS)

Note: The total count of FEPs exceeds 56 because many FEPs of these FEPs are
addressed in multiple scenarios
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@Rﬁ savannan River | Alternative Scenario Development and

/ Remediation

AECOM | BECHTEL | CHzm | BWXT Alternative Conceptual Models (ACMs)

* From these scenarios, Alternative Conceptual
Models (ACMs) were prepared, describing how

the associated FEPs are addressed

* These ACMs do not explicitly simulate the occurrence
of specific FEPs, rather they simulate the assumed
consequence of the FEPs to provide insights related
to risk

* S0 FEPs were organized by the assumed
consequences, and those consequences were used to
determine which ACMs to develop
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@Rﬁ remediation | ACM Example: No Closure Cap

AECOM | BECHTEL | CH2M | BWXT

(a) No Closure Cap Scenario with Backfill

(b) No Closure Cap Scenario without Backfill

[NOTTOSCALE]
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@Rﬁ remeaiation | ACM Example: Stratified Saltstone

AECOM | BECHTEL | CH2M | BWXT

Roof Support Column
SDU Wall

Z ~— " SDUFoor. .
SDU Mud Mats

SAVANNAH RIVER SITE AIKEN, SC e www.SRRemediation.com « We do the right thing.



(SRR ACM Example: Perched Water

AECOM | BECHTEL | CH2M | BWXT

Fooled water
Closure Cap over SDU
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Ferched
water within S
YVadose lone

[NOTTO SCALE]

SAVANNAH RIVER SITE < AIKEN, SC e www.SRRemediation.com « We do the right thing. 42



(SRR &z ACM Example: Colloid Transport

AECOM | BECHTEL | CH2M | BWXT

Water Flow j
L &

Moabile Particle

Immobile Particle

Contaminant Bound
Contaminant Bound ' to Immobile Particle
to Mobile Particle

('\
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(SRR Remaining FEPs

AECOM | BECHTEL | CH2M | BWXT

= For the 14 remaining FEPs were identified and

organized into one of two groups
* FEPs that should be addressed through sensitivity modeling or
* FEPs that require no further action

= For the first group, 3 FEPs will be addressed via

specific sensitivity models

* FEP 2.7.06: Acid Rain

* FEP 3.2.07: Alternative Container Design and Construction
* FEP 3.3.07: Ancillary Equipment and Piping/Transfer Lines

* For the remaining 11 FEPs, no further action

will be taken
* Discussion within the Conceptual Model Report provides
justification
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@Rﬁ Remediation | SUMMAry

AECOM | BECHTEL | CH2M | BWXT

= A systematic approach was developed and used
to inform decisions related to what should be

modeled In the SDF PA

* WDA prepared an initial list of FEPs

* A team of experts screened the FEPs for the SDF PA

* The assessment context was defined

* The physical system was described and conceptualized

* An Interaction Matrix was developed

- The conceptualization of the physical system informed the
selection of the LDEs
- Interactions between each of the LDEs were identified as ODEs

* The LDEs and ODEs were mapped to the FEPs List
* The remaining FEPs were used to inform the
development of ACMs and sensitivity models
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