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Abstract

First of all, with regard to the FEP information data on the Engineered Barrier
System (EBS) developed by JNC, description level and content of the FEPs have been
examined from various angles on the basis of the latest research information. Each
content of the FEP data has been classified and modified by means of integrating
descriptive items, checking detail levels and correlations with other FEPs, collating
with the H12 report, and adding technical information after H12 report.

Secondly, scenario-modeling process has been studied. The study has been conducted
by evaluating representation of the repository system, definition of FEP properties, and
process interactions based on the concept of the interaction matrix (RES format) which
represents influences between physicochemical characteristics of the repository,
followed by an experimental development of the actual RES interaction matrix based
on the H12 report as the examination to improve the transparency, traceability and
comprehensibility of the scenario analysis process.

Lastly, in relation to the geological disposal system, assessment techniques have been
examined for more practical scenario analysis on particularly strong perturbations.
Possible conceptual models have been proposed for each of these scenarios; seismic,
faulting, and dike intrusion.

As aresult of these researches, a future direction for advanced scenario analysis on
performance assessment has been indicated, as well as associated issues to be
discussed have been clarified.

This work was performed by Mitsubishi Research Institute, Inc. under contract with
Japan Nuclear Cycle Development Institute.
JNC Liaison : Repository System Analysis Group, Waste Isolation Research Division

Waste Management and Fuel Cycle Research Center, Tokai Works

* Mitsubishi Research Institute, Inc. (MRI)
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A-1(2) FEP

HLW Glass

1. Thermal

G-1.1 Thermal properties

G-1.2 Temperature of glass

G-1.3 Thermal expansion of glass
G-1.4 Decay heat generation

2. Hydrological

3. Mechanical

G-3.1 Mechanical properties
G-3.2 Mechanical stress
G-3.3 Glass cracking

4. Chemical

G-4.1 Chemical properties
G-4.2 Porewater chemistry
G-4.3 Glass dissolution

G-4.4 Gas generation and effects
G-4.5 Microbial activity

G-4.6 Organics

G-4.7 Colloid formation

G-4.8 Glass alteration

5. Radiological

G-5.1 Radioactive decay and ingrowth
G-5.2 Radiolysis

G-5.3 Radiation damage

6. Masstransport
G-6.1 Mass transport property of glass and steel corrosion products
G-6.2 Pore structure in glass
G-6.3 Radionuclide release from glass
G-6.3.1 Congruent dissolution
G-6.3.2 Dissolution/precipitation

7. Perturbation
G-7.1 Glass defects and poor quality control in fabrication
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Overpack

1. Thermal

OP-1.1 Thermal properties of overpack
OP-1.2 Temperature of overpack
OP-1.3 Thermal expansion of overpack

2. Hydrological

3. Mechanical

OP-3.1 Mechanical properties

OP-3.2 Mechanical stress

OP-3.3 Overpack breaching

OP-3.4 Volumetric expansion due to corrosion
OP-3.5 Overpack sinking

4. Chemical

OP-4.1 Chemical properties of overpack

OP-4.2 Porewater chemistry

OP-4.3 Interaction of overpack and corrosion product with porewater

OP-4.4 Corrosion
OP-4.4.1 Uniform corrosion
OP-4.4.2 Pitting corrosion
OP-4.4.3 Crevice corrosion
OP-4.4.4 Stress corrosion cracking

OP-4.5 Production of corrosion product

OP-4.6 Gas generation

OP-4.7 Microbial activity

OP-4.8 Organics

OP-4.9 Colloid formation

5. Radiological

OP-5.1 Radioactive decay and ingrowth
OP-5.2 Radiolysis

OP-5.3 Radiation damage

6. Masstransport
OP-6.1 Mass transport properties of overpack and corrosion product
OP-6.2 Pore structure in corrosion product
OP-6.3 Radionuclide migration in corrosion product
OP-6.3.1 Advection/dispersion
OP-6.3.2 Diffusion
OP-6.3.3 Adsorption
OP-6.3.4 Precipitation/dissolution
OP-6.3.5 Colloid migration
7. Perturbation
OP-7.1 Overpack defects and poor quality control in fabrication
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Buffer

1. Thermal

B-1.1 Thermal properties of buffer
B-1.2 Temperature of buffer

B-1.3 Thermal expansion of buffer

2. Hydrological

B-2.1 Hydrological properties of buffer
B-2.2 Water saturation of buffer

B-2.3 Hydraulic flow in buffer

3. Mechanical

B-3.1 Mechanical properties of buffer
B-3.2 Mechanical stress

B-3.3 Swelling of buffer

B-3.4 Deformation of buffer

B-3.5 Extrusion of buffer

4. Chemical

B-4.1 Chemical properties of buffer
B-4.2 Porewater chemistry

B-4.3 Interaction of buffer with porewater
B-4.4 Gas generation and effects

B-4.5 Microbia activity

B-4.6 Organics

B-4.7 Colloid formation

B-4.8 Chemical alteration of buffer

B-4.9 Salt accumulation

5. Radiological

B-5.1 Radioactive decay and ingrowth
B-5.2 Radiolysis

B-5.3 Radiation damage

6. Masstransport
B-6.1 Mass transport properties of buffer
B-6.2 Pore structure
B-6.3 Radionuclide migration in buffer
B-6.3.1 Advection/dispersion
B-6.3.2 Diffusion
B-6.3.3 Adsorption
B-6.3.4 Precipitation/dissolution
B-6.3.5 Colloid migration
B-6.3.6 Gas driven/mediated transport

7. Perturbation

B-7.1 Buffer defects and poor quality control in fabrication
B-7.2 Inadequate buffer emplacement
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A-2 SKI FEP

FEP NAME

WASTE CATEGORY

Waste characteristics (initial): SYSTEM DESCRIPTION
Inventory
Long-term physical stability
Heterogeneity of waste forms (chemical, physical)
Waste: radionuclide decay and growth
Waste: radiological/radiation effects
Radiolysis
Radiation damage of the matrix including embrittlement
Recoil of alpha-decay
Gas generation: He production
Waste: gas generation and effects
Formation of gases
Active methane, carbon dioxide and other active gases
Chemical changes due to gas production
Hydrogen by metal corrosion
Waste: heat generation
Radioactive decay; heat
Waste: thermo-mechanical effects
Thermal cracking
Material property changes
Waste: thermo-chemical effects
Thermally induced chemical changes (water chemistry)
Waste: electro-chemical effects
Electrochemical gradients
Electrical effects of metal corrosion
Waste degradation/corrosion/dissolution
Precipitation and dissolution
Source terms (expected)
Source terms (other)
Chemical changes due to dissolution
Internal corrosion of pour-cansiter due to waste
Corrosion of pour-canister (pitting/uniform, internal and external agents, gas generation eg. H2)
Fracturing
Waste: geochemical reactions/regime
Chemical gradients, osmosis (INCLUDE in FEP description)
Chemical kinetics (INCLUDE in FEP description)
Complex formation: wastes
Chemical changes due to metal corrosion
Chemical changes due to gas production
Chemical effects: geochemical change
Solubility within matrix
Recrystallization
Redox potential
Dissolution chemistry
Interactions with corrosion products and waste
Waste: radionuclide chemistry
Speciation
Complex formation: wastes
Solubility within fuel matrix
Recrystallization
Solubility and precipitation
Waste: specific factors
Colloid formation: wastes
Damaged or deviating HLW
Role of the eventual channeling within the canister (new FEP: PREFERENTIAL PATHWAYS)

FEP NAME

OVERPACK CATEGORY

Overpack materials/construction: SYSTEM DESCRIPTION
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| | FEP NAME

CANISTER CATEGORY

Canister materials/construction: SYSTEM DESCRIPTION

| Inventory

Canister: corrosion/degradation processes
EFEP Container failure (early)
Container failure (long-term)

Container healing (include in FEP description: corrosion)

Corrosion (including partial corrosion)

Pitting

Precipitation and dissolution

Radiation damage to container (embrittlement)

Uniform corrosion

Structural container metal corrosion: localised

Structural container metal corrosion: bulk

Structural container metal corrosion: crevice

Structural container metal corrosion: stress corrosion cracking

Chemical changes due to metal corrosion

Chemical reactions (copper corrosion)

Role of chlorides in copper corrosion

Corrosive agents, Sulphides, oxygen etc

Backfill effects on Cu corrosion

Swelling of corrosion products

Canister: gas production and effects

Hydrogen: corrosion of container steel

Gas transport In the waste container

Canister: microbiological effects/microbial activity

Canister: thermo-mechanical effects

Differing thermal expansion of canister and backfill

Thermal cracking

Canister: electro-chemical effects

Electrochemical gradients

Coupled effects (electrophoresis)

Natural telluric electrochemical reactions (INCLUDE in FEP description)

Canister: stress/mechanical effects
EFEP Container failure (early)
Canister movement

Mechanical canister damage (failure)

Creeping of copper

Stress corrosion cracking
EFER Loss of ductility
Cracking along welds

External stress

Hydrostatic pressure on canister

Internal pressure

Swelling of corrosion products

Canister: geochemical reactions/regime

Chemical kinetics

Container corrosion products

Precipitation and dissolution

Speciation of corrosion products (INCLUDE in water chemistry)

Chemical effects: Interactions of waste package and rock

Chemical gradients (electrochemical effects and osmosis)

Canister: radionuclide transport through containers

| Release of radionuclides from the failured canister

Canister: specific factors

Role of the eventual channeling within the canister (PREFERENTIAL PATHWAYS)

Radiation effects on canister

EFEP Random canister defects - quality control
EFEP Common cause canister defects - quality control
EFEP Material defects, e.g. early canister failure
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| FEP NAME

BUFFER/BACKFILL

Buffer.

backfill characteristics: SYSTEM DESCRIPTION

Backfill characteristics

Hydraulic conductivity

Long-term physical stability

Buffer

/backfill: resaturation/desaturation

Buffer.

backfill: mechanical effects

Preferential pathways in the buffer/backfill

Mechanical effects: local fractures/cracks (PREFERENTIAL PATHWAYS)

Mechanical failure of buffer/backfill (PREFERENTIAL PATHWAYS)

Swelling pressure

Movement of canister in buffer/backfill

Uneven swelling of bentonite

Swelling of corrosion products

Buffer.

backfill: thermal effects

Convection (contaminant transport)

Hydrothermal alteration

Variations in groundwater temperature

Differing thermal expansion (canister-backfill; buffer-host rock)

Thermal effects on the buffer material

Soret effect

Natural thermal effects

Thermal effects (eg. concrete hydration)

Thermo-chemical effects

Thermal effects and transport (diffusion) effects

Buffer/backfill: electro-chemical effects

| Natural telluric electrochemical reactions

Buffer/backfill: gas effects

Groundwater flow due to gas production

Gas transport: gas phase and in solution

Chemical effects: gas generation

Transport of active gases

Buffer/backfill: microbiological effects/microbial activity

Buffer/backfill: degradation

Degradation of the bentonite by chemical reactions

Coagqulation of bentonite

Radiation effects on bentonite

Erosion of buffer/backfill

- -17(97) -




| FEP NAME

BUFFER/BACKFILL

Buffer.

backfill: geochemical regime

Chemical gradients (INCLUDE in FEP description: water chemistry)

Chemical kinetics (INCLUDE in FEP description: water chemistry)

Precipitation and dissolution

Chemical changes due to waste degradation

Chemical changes due to gas production

Chemical changes due to complex formation

Chemical changes due to colloid production

Chemical changes due to sorption

Chemical changes due to speciation

Isotopic dilution

Chemical changes due to corrosion

Saturation of sorption sites

Effects of bentonite on groundwater chemistry

Reactions with cement pore water (INCLUDE in chemical degradation)

Redox front

Thermochemical changes

Saline (or fresh) groundwater intrusion

Effects at saline-freshwater interface

Changes in groundwater flow direction (INCLUDE in FEP description)

Biogeochemical changes

Buffer.

backfill: radionuclide transport processes

Groundwater flow; advection/dispersion (saturated conditions)

Diffusion (bulk, matrix, surface)

Unsaturated transport

Groundwater flow: fracture

Groundwater flow: effects of solution channels (PREFERENTIAL PATHWAYS)

Soret effect

EFEP Transport of chemically active substances into the near-field
Buffer/backfill: radionuclide chemistry
Precipitation, dissolution, recrystallisation, reconcentration
Sorption (linear, non-linear, irreversible)
Speciation
Solubility effects (pH and Eh; ionic strength, complexing agents, colloids)
Sorption effects (pH and Eh; ionic strength, complexing agents, colloids)
Changes in sorptive surfaces
Transport of radionuclides bound to microbes
Buffer/backfill: specific factors
EFEP Faulty buffer emplacement
Colloid transport (inorganic and organic; porous and fractured media)
Extreme channel flow of oxidants and nuclides (PREFERENTIAL PATHWAYS)
EFEP Inadequate backfill or compaction, voidage

|Anion exchange
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| FEP NAME

Near-field rock: elements/materials: SYSTEM DESCRIPTION

Inventory

Vault geometry

Rock properties (porosity, permeability, hydraulic head, conductivity)

Near-field rock: degradation

Rock property changes (fractures, pore blocking, channel formation/closure)

Borehole seal failure (including investigation boreholes and shaft/tunnel)

Borehole seal degradation (including investigation boreholes and shaft/tunnel)

Creeping of rock mass

Subsidence and caving

Physico-chemical degradation of concrete

Near-field rock: hydraulic effects/groundwater flow

Unsaturated transport

Groundwater flow due to gas production

Groundwater flow (saturated conditions; including fracture flow)

Groundwater flow: effects of solution channels (PREFERENTIAL PATHWAYS)

Repository thermally-induced groundwater transport

Naturally thermally-induced groundwater transport

Thermo-hydro-mechanical effects

Resaturation

Disturbed zone (hydromechanical) effects

Saturated groundwater flow

Changes in groundwater chemistry and flow direction

Near-field rock: mechanical effects

Formation of cracks

Changes in in-situ stress field

Changes in moisture content due to stress relief

Differential elastic response

EFER
EFER

EFER

Non-elastic response

Repository-induced seismicity
Externally-induced seismicity

| Differing thermal expansion of host rock zones
Uneven swelling of bentonite
Thermally-induced stress/fracturing in host rock

Excavation-induced stress/fracturing in host rock

Near-field rock: thermal effects

Convection

Hydrothermal alteration

Variations in groundwater temperature

Thermal effects (e.g. concrete hydration)

Thermal effects and transport (diffusion) properties

Thermal effects on hydrochemistry

Thermal differential elastic response

Thermal non-elastic response

Near-f

eld rock: gas effects and transport

Transport in gases or of gases

Hydrogen: corrosion of structural steel

Methane/CO2 production: effects of microbial growth on properties of concrete

Gas transport in the near field, as gas phase and in solution

EFER

Accumulation of gases under permafrost
Methane intrusion
|Transport of active gases
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| | FEP NAME

NEAR-FIELD ROCK

Near-field rock: microbiological/biological activity

Microbial activity

Transport of microbes into the near-field

Rock property changes: microbial pore blocking

Biogeochemical changes

Near-field rock: geochemical regime

Chemical gradients (INCLUDE in FEP description: water chemistry)

Chemical kinetics (INCLUDE in FEP description: water chemistry)

Pore blockage: concrete

Cement-sulphate reaction: concrete

Changes in pore water composition, pH, Eh: concrete

Chemical changes due to waste degradation

Chemical changes due to gas production

Chemical changes due to complex formation

Chemical changes due to colloid production

Chemical changes due to sorption

Chemical changes due to speciation

Fracture mineralisation

Fluid interactions: dissolution

Chemical effects: interactions of waste package and rock

Physico-chemical phenomena/effects (eqg. colloid formation)

Reconcentration

Thermochemical changes

Chemical effects of rock reinforcement
EFER Saline (or fresh) groundwater intrusion
Effects at saline-freshwater interface

Non-radioactive solute plume in geosphere (effect on redox, effect on pH, sorption)

Physico-chemical degradation of concrete

Changes in groundwater flow direction

Near-field rock: radionuclide chemistry

Precipitation, dissolution, recrystallisation, reconcentration

Sorption (linear, non-linear, irreversible)

Speciation

Solubility effects (pH and Eh; ionic strength, complexing agents, colloids)

Sorption effects (pH and Eh; ionic strength, complexing agents, colloids)

Changes in sorptive surfaces

Dilution (mass, isotopic, species)

Near-field rock: radionuclide transport processes

Groundwater flow; advection/dispersion (saturated conditions)

Diffusion (bulk, matrix, surface)

Soret effect

Transport of radionuclides bound to microbes

Near-field rock: specific factors

[ Colloids

EEER Incomplete vault or borehole closure
EFEP Unmodelled design features
EFER Inadequate design: shaft seal and exploration borehole seal failure
EFER Open boreholes

| | Extreme channel flow of oxidants and nuclides (PREFERENTIAL PATHWAYS)
EFEP Poor quality construction
EFEF Material defects (e.g. early canister failure)
EFEF Abandonment of unsealed repository
EFER Effects of phased operations
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| FEP NAME

FAR-FIELD

Rock properties: SYSTEM DESCRIPTION

| Rock properties (porosity, permeability, discharge zones, fractures)

Hydrogeological effects

Rock property changes (porosity, pemeability, fractures, pore blocking)

Dewatering

Geothermal gradient effects

Salinity effects on flow

Saturated groundwater flow

Variations in groundwater temperature

Gas-induced groundwater transport

Naturally thermally-induced groundwater transport

Groundwater recharge

Thermal effects: fluid pressure, density, viscosity changes

Thermal effects: fluid migration
EFEP Saline (or fresh) groundwater intrusion
Groundwater conditions (saturated/unsaturated)

Changes in geometry and driving forces of the flow system

Changes in groundwater flow direction

Physical/mechanical effects

EFEP Repository-induced seismicity
EEER Externally-induced seismicity
Fault activation

Differential elastic response

Non-elastic response

Thermal effects

Geothermal gradient effects

Thermal differential elastic response

Thermal non-elastic response

Gas effects and transport

Gas transport Into and through the far-field (gas phase and in solution)

Multiphase flow and gas driven flow

Effects of natural gases

Transport of active gases

Microbiological/biological activity

Microbial activity

Transport of radionuclides bound to microbes

Biogeochemical changes
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| FEP NAME

FAR-FIELD

Geochemical regime

Groundwater composition changes (pH, Eh, chemical composition)

Fracture mineralisation

Weathering, mineralisation

Dissolution of fracture fillings/precipitations

Far field hydrochemistry - acids, oxidants, nitrate

EFERP Saline or freshwater intrusion

EFEP Effects at saline-freshwater interface

Chemical gradients (electrochemical effects and osmosis)

Non-radioactive solute plume in geosphere (effect on redox, effect on pH, sorption)

(LINK to NEAR FIELD)

Radionuclide chemistry

Complexation by organics (including humic and fulvic acids)

Precipitation, dissolution, recrystallisation, reconcentration

Sorption (linear, non-linear, irreversible)

Speciation

Chemical changes due to sorption, complex formation, speciation, gas, solubility

Solubility effects (pH and Eh; ionic strength, complexing agents, colloids)

Sorption effects (pH and Eh; ionic strength, complexing agents, colloids)

Changes in sorptive surfaces

Transport of radionuclides bound to microbes

Dilution (mass, isotopic, species)

Radionuclide transport processes

Groundwater flow; advection/dispersion (saturated conditions)

Diffusion (bulk, matrix, surface)

Unsaturated transport

Groundwater flow: fracture

Groundwater flow: effects of solution channels (PREFERENTIAL PATHWAYS)

Soret effect

Transport of radionuclides bound to microbes

Gas-mediated transport

Specific factors

EFER Boreholes - unsealed
| |Co||0ids: formation & effects (including inorganic and organic colloid transport)
EFEP Incomplete vault closure
EFEP Rock properties - undetected features
EEER Inadequate design: shaft seal or exploration borehole seal failure
EFERP Extreme channel flow of oxidants and nuclides
EFER Undetected features (e.g. faults, fracture networks, shear zones, discontinuities, gas)

| |Shaft and borehole seal degradation
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| | FEP NAME

GEOLOGY/CLIMATE

Seismic events/major land movement
Earthquakes
Regional uplift and subsidence (e.g. orogenic, isostatic)
EFEP Externally-induced seismicity
EFEP Natural seismicity

Rock deformation

Faulting/fracturing: activation

Faulting/fracturing: generation

Faulting/fracturing: change of properties

Major incision

Movements at faults

Formation of new faults

Formation of interconnected fracture systems

Metamorphic processes

Erosion/weathering (surface)

Erosion

Changes in topography

Weathering

Extreme erosion and denudation: glacial-induced (e.g. coastal/stream erosion)

Coastal erosion due to sea-level change

Erosion: Glacial

Stream erosion

Sedimentation
EFEP Land slide
Freshwater sediment transport and deposition

Marine sediment transport and deposition

Solifluction

Groundwater flow and effects

| Variation in groundwater recharge

Surface water flow and effects

Hydrological change

Flooding

Precipitation, temperature and soil water balance

Snow melt

River flow and lake level changes

Sea-level effects

EFEP Sea level change
|Magnetic effects
EFEP Changes in the Earth's magnetic field
|Glaciation/glacial effects
EFEP Glaciation
EFEP Glacial/interglacial cycling effects (including sea level changes)
EFER Permafrost
| | Accumulation of gases under permafrost
EFEP No ice age
| Climate effects (natural)
EFER Climate change
EFEP Pluvial periods
EFER Insolation
|Specific factors
EFEP Anthropogenic climate change (greenhouse effect)

| |Greenhouse—induced effects (e.g. sea level change, precipitation, temp.)
EFEP Wind
EFER Tsunamis
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A-3 NEA FEP

IDENTIFIER FEP Title
NEAO ASSESSMENT BASIS

NEAO0.01 Impacts of concern

NEAO0.02 Timescales of concern

NEAO0.03 Spatial domain of concern

NEAO0.04 Repository assumptions

NEAO0.05 Future human action assumptions
NEAO0.06 Future human behavior (target group) assumptions
NEAO0.07 Dose response assumptions

NEAO0.08 Aims of the assessment

NEAO0.09 Regulatory requirements and exclusions
NEAO0.10 Model and data issues

NEA1 EXTERNAL FACTORS

NEAL.1 REPOSITORY ISSUES

NEA1.1.01 Site investigation

NEA1.1.02 Excavation/construction

NEA1.1.03 Emplacement of wastes and backfilling
NEA1.1.04 Closure and repository sealing
NEA1.1.05 Records and markers, repository
NEA1.1.06 Waste allocation

NEA1.1.07 Repository design

NEA1.1.08 Quality control
NEA1.1.09 Schedule and planning

NEA1.1.10 Administrative control, repository site
NEA1l.1.11 Monitoring of repository

NEA1.1.12 Accidents and unplanned events

NEA1.1.13 Retrievability

NEAL1.2 GEOLOGICAL PROCESSES AND EFFECTS
NEA1.2.01 Tectonic movement

NEA1.2.02 Deformation, elastic, plastic or brittle
NEA1.2.03 Seismicity

NEA1.2.04 Volcanic and magmatic activity

NEA1.2.05 Metamorphism

NEA1.2.06 Hydrothermal activity

NEAL1.2.07 Erosion and sedimentation

NEA1.2.08 Diagenesis

NEA1.2.09 Salt diapirism and dissolution

NEA1.2.10 Hydrological/hydrogeological response to geological changes
NEAL1.3 CLIMATIC PROCESSES AND EFFECTS
NEA1.3.01 Climate change, global

NEA1.3.02 Climate change, regional and local
NEA1.3.03 Sea level change

NEA1.3.04 Periglacial effects

NEA1.3.05 Glacial and ice sheets, local

NEA1.3.06 Warm climate effects (tropical and desert)
NEA1.3.07 Hydrological/hydrogeological response to climate changes
NEA1.3.08 Ecological response to climate changes
NEA1.3.09 Human response to climate changes
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IDENTIFIER

FEP Title

NEA1.4
NEA1.4.01
NEA1.4.02
NEA1.4.03
NEA1.4.04
NEA1.4.05
NEA1.4.06
NEA1.4.07
NEA1.4.08
NEA1.4.09
NEA1.4.10
NEA1.4.11
NEAL.5
NEA1.5.01
NEA1.5.02
NEA1.5.03
NEA2
NEA2.1
NEA2.1.01
NEA2.1.02
NEAZ2.1.03
NEA2.1.04
NEAZ2.1.05
NEAZ2.1.06
NEA2.1.07
NEAZ2.1.08
NEAZ2.1.09
NEA2.1.10
NEA2.1.11
NEA2.1.12
NEA2.1.13
NEA2.1.14
NEA2.2
NEA2.2.01
NEA2.2.02
NEAZ2.2.03
NEA2.2.04
NEA2.2.05
NEA2.2.06
NEA2.2.07
NEAZ2.2.08
NEA2.2.09
NEA2.2.10
NEA2.2.11
NEA2.2.12
NEA2.2.13

FUTURE HUMAN ACTIONS

Human influences on climate

Motivation and knowledge issues (inadvertent/deliberate human actions)
Un-intrusive site investigatoion

Drilling activities (human intrusion)

Mining and other underground activities (human intrusion)
Surface environment, human activities

Water management (wells, reservoirs, dams)

Social and institutional developments

Technological developments

Remedial actions

Explosions and crashes

OTHER

Meteorite impact

Species evolution

Miscellaneous and FEPs of certain relevance

DISPOSAL SYSTEMS DOMAIN: ENVIRONMENTAL FACTORS
WASTES AND ENGINEERED BARRIERS

Inventory, radionuclide and other material

Waste form materials and characteristics

Container materials and characteristics

Buffer/backfill materials and characteristics

Seals, cavern/tunnel/shaft

Other engineered features materials and characteristics
Mechanical processes and conditions (in waste and EBS)
Hydraulic/hydrogeological processes and conditions (in wastes and EBS)
Chemical/geochemical processes and conditions (in waste and EBS)
Biological/biochemical processes and conditions (in wastes and EBS)
Thermal processes and conditions (in waste and EBS)

Gas sources and effects (in wastes and EBS)

Radiation effects (in wastes and EBS)

Nuclear criticality

GEOLOGICAL ENVIRONMENT

Excavation disturbed zone, host rock

Host rock

Geological units, other

Discontinuities, large scale (in geosphere)

Contaminant transport path characteristics (in geosphere)
Mechanical processes and conditions (in geosphere)
Hydraulic/hydrogeological proceses and conditions (in geosphere)
Chemical/geochemical processes and conditions (in geosphere)
Biological/biochemical processes and conditions (in geosphere)
Thermal processes and conditions (in geosphere)

Gas sources and effects (in geosphere)

Undetected features (in geosphere)

Geological resources
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IDENTIFIER

FEP Title

NEA2.3
NEA2.3.01
NEA2.3.02
NEA2.3.03
NEA2.3.04
NEA2.3.05
NEA2.3.06
NEA2.3.07
NEA2.3.08
NEA2.3.09
NEA2.3.10
NEA2.3.11
NEA2.3.12
NEA2.3.13
NEA2.4
NEA2.4.01
NEA2.4.02
NEA2.4.03
NEA2.4.04
NEA2.4.05
NEA2.4.06
NEA2.4.07
NEA2.4.08
NEA2.4.09
NEA2.4.10
NEA2.4.11
NEA3
NEA3.1
NEA3.1.01
NEA3.1.02
NEA3.1.03
NEA3.1.04
NEA3.1.05
NEA3.1.06
NEA3.2
NEA3.2.01
NEA3.2.02
NEA3.2.03
NEA3.2.04
NEA3.2.05
NEA3.2.06
NEA3.2.07
NEA3.2.08
NEA3.2.09
NEA3.2.10
NEA3.2.11
NEA3.2.12
NEAS3.2.13

SURFACE ENVIRONMENT

Topography and morphology

Soil and sediment

Aquifers and water-bearing features, near surface
Lakes, rivers, streams and springs

Coastal features

Marine features

Atmosphere

Vegetation

Animal populations

Meteorolgy

Hydrological regime and water balance (near-surface)
Erosion and deposition

Ecoloigcal/biological/microbial systems

HUMAN BEHAVIOUR

Human characteristics (physiology, metabolism)

Adults, children, infants and other variations

Diet and fluid intake

Habits (non-diet related behaviour)

Community characteristics

Food and water processing and preparation

Dwellings

Wild and natural land and water use

Rural and agricultural land and water use (including fisheries)
Urban and industrial land and water use

Leisure and other uses of environment
RADIONUCLIDE/CONTAMINANT FACTORS
CONTAMINANT CHARACTRISTIC

Radioactive decay and in-growth

Chemical/organic toxin stability

Inorganic solids/solutes

Volatiles and potential for volatility

Organics and potential for organic forms

Noble gases

CONTAMINANT RELEASE/MIGRATION FACTORS
Dissolution, precipitation and crystallisation, contaminant
Speciation and solubility, contaminant
Sorption/desorption processes, contaminant

Colloids, contaminant interactions and transport with
Chemical/complexing agents, effects on contaminant speciation/transport
Microbial/biological/plant-mediated processes, contaminant
Water-mediated transport of contaminants
Solid-mediated transport of contaminants

Gas-mediated transport of contaminants

Atmospheric transport of contaminants

Animal, plant and microbe mediated transport of contaminants
Human action-mediated transport of contaminants
Foodchains, uptake of contaminants in
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IDENTIFIER

FEP Title

NEA3.3

NEA3.3.01
NEA3.3.02
NEA3.3.03
NEA3.3.04
NEA3.3.05
NEA3.3.06
NEA3.3.07
NEA3.3.08

EXPOSURE FACTORS

Drinking water, foodstuffs and drugs, contaminant concentrations in
Environmental media, contaminant concentrations in

Non-food products, contaminant concentrations in

Exposure modes

Dosimetry

Radiological toxicity/effects

Non-radiological toxicity/effects

Radon and radon daughter exposure
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A.4

NEA FEP
FEP
10
FEP
FEP
FEP
FEP

FEP

NEA FEP
FEP NEA  FEP
FEP
FEP
FEP
FEP
FEP
FEP
FEP FEP
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A-4 FEP NEA FEP
CODE H12 FEP TITLE CODE NEA FEP TITLE COMMENT
G. GLASS
1 Thermal 2.1.11 |Thermal processes and L
conditions (in waste and
EBS)
G-1.1 Y Thermal properties 2.1.11 |Thermal processes and What thermal
conditions (in waste and properties other
EBS) than thermal
expansion are
considered?
G-1.2 Y Temperature of glass 2.1.11 |Thermal processes and OK
conditions (in waste and
EBS)
G-1.3 Y Thermal expansion of [2.1.11 |Thermal processes and OK
glass conditions (in waste and
EBS)
G-1.4 Y Decay heat generation |2.1.11 |Thermal processes and OK
conditions (in waste and
EBS)
2 Hydrological 2.1.08 |Hydraulic/hydrogeological |Combine with
processes and conditions "Mass Transport"
(in waste and EBS) as a single super
FEP
3 Mechanical 2.1.07 |Mechanical processes and L
conditions (in waste and
EBS)
G-3.1 Y Mechanical properties |2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
G-3.2 Y Mechanical stress 2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
G-3.3 Y Glass cracking 2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
4 Chemical 2.1.09 |Chemical/geochemical L
processes and conditions
(in waste and EBS)
G-4.1 Y Chemical properties 2.1.09 |Chemical/geochemical OK
processes and conditions
(in waste and EBS)
G-4.2 Y Porewater chemistry 2.1.09 |Chemical/geochemical OK
processes and conditions
(in waste and EBS)
G-4.3 Y Glass dissolution 2.1.09 |Chemical/geochemical OK
processes and conditions
(in waste and EBS)
G-4.4 (Y) Gas generation and 2.1.12 |Gas sources and effects (in|Too vague in its
effects wastes and EBS) current form;
effects is an
Influence
G-4.5 Y Microbial activity 2.1.10 |Biological/biochemical OK
processes and conditions
(in waste and EBS)
G-4.6 Y Organics 3.1.05 |Organics and potential for |[Not normally seen

organic forms

here
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CODE H12 FEP TITLE CODE NEA FEP TITLE COMMENT
G-4.7 Y Colloid formation 2.1.09 |Chemical/geochemical OK
processes and conditions
(in waste and EBS)
G-4.8 (Y) Glass alteration 2.1.09 |Chemical/geochemical Is the emphasis on
processes and conditions the alteration
(in waste and EBS) process or the
alteration
products?
5 Radiological —
G-5.1 Y Radioactive decay and |3.1.01 |Radioactive decay and OK
ingrowth ingrowth

G-5.2 Y Radiolysis 2.1.13 |Radiation effects (in OK

wastes and EBS)

G-5.3 Y Radiation damage 2.1.13 |Radiation effects (in OK

wastes and EBS)

6 Mass transport Combine with
"Hydrology" as a
single super FEP

G-6.1 N Mass transport "and steel

property of glass and corrosion
steel corrosion products" - from
products fabrication flask?

G-6.2 N Pore structure in glass |2.1.08 |Hydraulic/hydrogeological

processes and conditions
(in wastes and EBS)
G-6.3 Y Radionuclide release 3.2 Contaminant
from glass release/migration factors
Y G-6.3.1 |Congruent 3.2.01 |Dissolution, precipitation |lIncorrectly
dissolution and crystallization, implies there
contaminant could be
incongruent
dissolution.
Y G-6.3.2 |Dissolution/ |3.2.01 |Dissolution, precipitation |Separation
precipitation and crystallization, between
contaminant non-radionuclide
and radionuclide
chemistries?
7 Perturbation
G-7.1 Y Glass defects and poor |1.1.08 |Quality control
quality control in
fabrication
OP. OVERPACK
1 Thermal 2.1.11 |Thermal processes and|___
conditions (in waste and
EBS)
OP-1.1 [(Y) Thermal properties 2.1.11 |Thermal processes and | What's intended
conditions (in waste and here?
EBS)

OoP-1.2 |Y Temperature of 2.1.11 |Thermal processes and | OK

overpack conditions (in waste and
EBS)

OP-1.3 |Y Thermal expansion of [2.1.11 |Thermal processes and|OK

overpack conditions (in waste and
EBS)

-31 (111) -




CODE

H12 FEP TITLE

CODE

NEA FEP TITLE

COMMENT

Hydrological

2.1.08

Hydraulic/hydrogeological
processes and conditions
(in waste and EBS)

Combine with
"Mass Transport”
as a single super
FEP

Mechanical

2.1.07

Mechanical processes and
conditions (in waste and
EBS)

OP-3.1

()

Mechanical properties

2.1.07

Mechanical processes and
conditions (in waste and
EBS)

Please give an
example.

OP-3.2

Mechanical stress

2.1.07

Mechanical processes and
conditions (in waste and
EBS)

OK

OP-3.3

Overpack breaching

2.1.07

Mechanical processes and
conditions (in waste and
EBS)

Overpack failure?

OP-3.4

Volumetric expansion
due to corrosion

2.1.07

Mechanical processes and
conditions (in waste and
EBS)

Volumetric
expansion of
corrosion
products?

OP-3.5

Overpack sinking

2.1.07

Mechanical processes and
conditions (in waste and
EBS)

OK

Chemical

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.1

Chemical properties of
overpack

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

What's the
difference - solid
phase only? If so,
re-title

OP-4.2

Porewater chemistry

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

What's the
difference - liquid
phase only?

OP-4.3

Interaction of overpack
and corrosion product
with porewater

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.4

Corrosion

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.4.1 |Uniform

corrosion

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.4.2 |[Pitting

corrosion

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.4.3 |Crevice

corrosion

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.4.4 |Stress
corrosion

cracking

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

OP-4.5

Production of corrosion
products

2.1.09

Chemical/geochemical
processes and conditions
(in waste and EBS)

In this case,
Corrosion
Products would be
OK

OP-4.6

Gas generation

2.1.12

Gas sources and effects (in

wastes and EBS)

OK
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CODE H12 FEP TITLE CODE NEA FEP TITLE COMMENT
OP-4.7 |Y Microbial activity 2.1.10 |Biological/biochemical
processes and conditions
(in waste and EBS)
OP-4.8 |N Organics 3.1.05 |Organics and potential for |Organics not
organic forms normally included
within Glass
OP-4.9 |Y Colloid formation 2.1.09 |Chemical/geochemical
processes and conditions
(in waste and EBS)

5 Radiological L

OP-5.1 |Y Radioactive decay and|3.1.01 |Radioactive decay and OK

ingrowth ingrowth

OP-5.2 |Y Radiolysis 2.1.13 |Radiation effects (in OK

wastes and EBS)

OP-5.3 |Y Radiation damage 2.1.13 |Radiation effects (in OK

wastes and EBS)

6 Mass transport Combine with
"Hydrology" as a
single super FEP

OP-6.1 |N Mass transport Meaning?

properties of overpack
and corrosion product
OP-6.2 |N Pore structure in 2.1.08 |Hydraulic/hydrogeological
corrosion product processes and conditions
(in wastes and EBS)
OP-6.3 |N Radionuclide 3.2.08 |Solid-mediated transport |Meaning?
migration in of contaminants
corrosion product
Y OP-6.3.1 |Advection/ 3.2.07 |Water-mediated transport |OK
dispersion of contaminants
Y OP-6.3.2 |Diffusion 3.2.07 |Water-mediated transport |OK
of contaminants
Y OP-6.3.3 |Adsorption |3.2.03 |Sorption/desorption OK
processes, contaminants
Y OP-6.3.4 |Precipitation|3.2.01 |Dissolution, precipitation |OK
/dissolution and crystallization,
contaminant
Y OP-6.3.5 |Colloid 3.2.04 |Colloids, contaminant OK
migration interactions and transport
with
7 Perturbation
OP-7.1 |Y Overpack defects and |1.1.08 |Quality control OK
poor quality control in
fabrication
B. BUFFER
1 Thermal 2.1.11 |Thermal processes and L
conditions (in waste and
EBS)
B-1.1 Y Thermal properties of [2.1.11 |Thermal processes and OK
buffer conditions (in waste and
EBS)
B-1.2 Y Temperature of buffer |[2.1.11 |[Thermal processes and OK
conditions (in waste and
EBS)

B-1.3 Y Thermal expansion of [2.1.11 |Thermal processes and OK

buffer conditions (in waste and
EBS)
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CODE H12 FEP TITLE CODE NEA FEP TITLE COMMENT
2 Hydrological 2.1.08 |Hydraulic/hydrogeological |Combine with
processes and conditions "Mass Transport"
(in waste and EBS) as a single super
FEP
B-2.1 Y Hydrological 2.1.08 |Hydraulic/hydrogeological |OK
properties of buffer processes and conditions
(in waste and EBS)
B-2.2 Y Water saturation of 2.1.08 |Hydraulic/hydrogeological |"Saturation state
buffer processes and conditions of buffer"?
(in waste and EBS)
B-2.3 Y Hydraulic flow in 2.1.08 |Hydraulic/hydrogeological |OK
buffer processes and conditions
(in waste and EBS)
3 Mechanical 2.1.07 |Mechanical processes and |___
conditions (in waste and
EBS)
B-3.1 Y Mechanical properties |2.1.07 |Mechanical processes and |OK
of buffer conditions (in waste and
EBS)
B-3.2 Y Mechanical stress 2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
B-3.3 Y Swelling of buffer 2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
B-3.4 Y Deformation of buffer |2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
B-3.5 Y Extrusion of buffer 2.1.07 |Mechanical processes and |OK
conditions (in waste and
EBS)
4 Chemical 2.1.09 |Chemical/geochemical L
processes and conditions
(in waste and EBS)
B-4.1 Y Chemical properties of [2.1.09 |Chemical/geochemical What's the
buffer processes and conditions difference - solid
(in waste and EBS) phase only? If so,
re-title.
B-4.2 Y Porewater chemistry 2.1.09 |Chemical/geochemical What's the
processes and conditions |difference - liquid
(in waste and EBS) phase only?
B-4.3 N Interaction of buffer 2.1.09 |Chemical/geochemical Porewater
with porewater processes and conditions (chemistry) is the
(in waste and EBS) result of
mineral-aqueous
phase interactions
B-4.4 (Y) Gas generation and 2.1.12 |Gas sources and effects (in |Gas generation;
effects waste and EBS) effects as
Influence
B-4.5 Y Microbial activity 2.1.10 |Biological/biochemical OK
processes and conditions
(in waste and EBS)
B-4.6 (Y) Organics 3.1.05 |Organics and potential for |[Meaning - natural
organic forms or contamination?
B-4.7 Y Colloid formation 2.1.09 |Chemical/geochemical OK
processes and conditions
(in waste and EBS)
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CODE H12 FEP TITLE CODE NEA FEP TITLE COMMENT
B-4.8 Y Chemical alteration of [2.1.09 |Chemical/geochemical Solid
buffer processes and conditions (mineralogical)
(in waste and EBS) and/or liquid
(porewater)
phases?
5 Radiological -
B-5.1 Y Radioactive decay and |3.1.01 |Radioactive decay and OK
ingrowth ingrowth
B-5.2 Y Radiolysis 2.1.13 |Radiation effects (in OK
wastes and EBS)
B-5.3 Y Radiation damage 2.1.13 |Radiation effects (in OK
wastes and EBS)
6 Mass transport 3.2 Contaminant Combine with
release/migration factors |"Hydrology" as a
single super FEP
B-6.1 N Mass transport Meaning?

properties of buffer

B-6.2 (YY) Pore structure

2.1.08 |Hydraulic/hydrogeological |"Nature of
processes and conditions porosity"?
(in wastes and EBS)

B-6.3 Y Radionuclide 3.2 Contaminant OK
migration in buffer release/migration factors
Y B-6.3.1 |Advection/ 3.2.07 |Water-mediated transport |OK
dispersion of contaminants

Y B-6.3.2 |Diffusion

3.2.07 |Water-mediated transport |OK
of contaminants

Y B-6.3.3 |Adsorption 3.2.03 |Sorption/desorption This FEP affects
processes, contaminants radionuclide
migration
Y B-6.3.4 |Precipitation/ |3.2.01 |Dissolution, precipitation |This FEP affects
dissolution and crystallization, radionuclide
contaminant migration
Y B-6.3.5 |Colloid 3.2.04 |Colloids, contaminant oK
migration interactions and transport
with

Y B-6.3.6 |Gas driven/

3.2.09 |Gas-mediated transport of |OK

mediated contaminants
transport
7 Perturbation -
B-7.1 Y Buffer defects and 1.1.08 |Quality control OK
poor quality control in
fabrication
B-7.2 Y Inadequate buffer 1.1.08 |Quality control OK

emplacement

NEA FEPsNOT COVERED EXPLICITLY

2.1.01

2.1.02

Y =identical, or sufficiently identical 2.1.03
N=not identical 2.1.04
(Y)=identical, but should improve 2.1.05
characteristics 2.1.06
2.1.14

3.2.02

Inventory, radionuclide and other material

Waste form materials and characteristics

Container material and characteristics

Buffer/backfill materials and characteristics

Seals, cavern/tunnel/shaft

Other engineered features materials and characteristics
Nuclear criticality

Speciation and solubility, contaminant
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FEP

FEP
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FERD ATAEASEZ-_I;ISTING -'

The hlgh -level waste is :mmob:l;zed in a solid gEass matrix (vitrifi catlon) that restncts the dissolution and
tiirelease of radionuclides into the groundwater. The inventory consists of the radioactive and
non-radioactive mass and isotopic composition of the waste form. It includes the half-life of each

radioactive and non-radioactive components. Radioactive decay produces heat.
Inventory Properties:

Elemental/Isotopic Mass

Radioactive decay constants

Radioelement decay chains

Q See H 12, Rpt 2, pp 1I-5, III-3 to II1-6., Rpt 3., pp. V-2%to V-31.

{@HLW OEDZ Rock ' =~ Process {TJ Chemical X Fealure | =
O QOP O Far Field Rock Type {J Hydrological O Event |...
O Buffer O Biosphere | - {00 Mechanical

‘I Waste Form 1 Buffer [ Biosphere ! "|7J Radiological

[ Contuiner [0 Damaged Rock :‘ Ehe;"1;%l!_ |
] Concrete Bumer [ Intact Rock ] Biologica
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- FEP Dananasg L Dmmmsrme

he radmloglcal propemes of thc HLW are derived from the decay of radionuclides in the waste form.
{ These include alpha, beta, gamma and neutron radiation emitted during decay of the radionuclides in

I-]LW matrix. The radiological properties decrease with time.

See H 12, Rpt. 2, pp [II-6 to III-8.

o

Process [C] Chemical (4 Feature

Type. (] Hydrological [JEvent

10 Mechanical
Q) Radiological

{1 Themmal

(1 Biological

{®HLW O EDZ Rock
O 0OP O Far Field Rock
O Buffer O Biosphere

X Waste Form O Buffer (0 Biosphere
A0 Conlainer (1 Damaged Rock
-[ Concrete Barrier [ Intact Rock
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FEP DATAB‘AS_E_--LI..S;TI‘NQ

T L e 2 v R T w@ L N e Ry

INiimber:(003  JWNameSgHIL W Thermal o S
Thc source of heat for the rep031t0ry is the dccay of rad;oe!cmcnts in thc waste form The thermal
% influence decreases with time and distance from the vitritifed waste. The waste will be cooled for 30-50
4| years prior to emplacement in the repository. The thermal properties associated with vitrified waste
gl include:
thermal conductivity,
thermal expanston coefficient,
temperature/temperature gradient,
specific heat

See H 12, Rpt 2, pp. 1114

- [T Chemical X Featare |- --
s Hydrological [JEvent |.0..-
0 Mechanical —

{J@HLW O EDZ Rock

OO0P O Far Field Rock

O Buffer O Biosphere E
[ Waste Form (] Buffer (] Biosphere ’ 1
. [ Container ] Damaged Rock L

-,'Cl Concreic Bamex D Iﬂ['lC[ Rock .
T B I

|0 Radiological
-4 Thermal
., |2 Biological
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1include:

yield strength,

grain size,
poisson ratio,
geomeltry,

weight (mass),

surface area,

fracture frequency (glass cracking)

effective porosity
Young’s modulus

density

T

YSee H 12, Rpt 2, pp. I1-1, I3, D-9, Rpt. 3, pp. IV-6.

O .
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FEP DATABASELISTING

i NG

I-[LiW_ Chem._P_r_gpr. _ | 4 i i

fied waste form provides for containment of the waste in 2 homogenous glass matrix. It should
i have a high chemical stability in the geologic environment to provide for low radionuclide releases to
groundwater. Once groundwater comes into contact with the waste form, dissolution of the waste form
and release of radionuclides into the groundwater will occur. Release of radionuclides into the
#lgroundwater will depend upon radioelement solubilities and the dissolution rate of the glass matrix in the
dlgroundwater. Chemical properties of the vitrified waste important to evaluating waste form /eepository
performance include:

chemical composition,

minerology,

solubilities,

complexation/equilibrium constants, (includes organic complexation)

distribution coefficients (sorption properties),

dissolution kinetics (glass matrix),

gas generation,

microbial activity,

colloid formation

groundwater chemistry

|See H 12, Rpt 2. pp. II-1, Rpt 3., pp. IV-6, IV-23, IV-37, V-25, V-98,

ol

Chemical Feature §.
O Hydrological [ Event
O Mechanical

[ Radiological

] Thermal

I® HLW O EDZ Rock
IOOP O Far Field Rock
30O Buffer O Biosphere

' E] Waste Form (O Buffer D Biosphere
{0 Container 3 Damaged Rock

[1 Biological ‘

[ Concrete Barmer 3 Intact Rock
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4 ydrologlc prOpertles cf the waste “form are only xmportant once groundwqter contacts the waste fo:-m g :
i Hydrologic / mass transport properties of the vitrified waste important to evaluating repository
iperformance include:

: fracture frequency (also listed under mech. & phys. prop.)

surface area (also listed under mech. & phys. prop.)

porosity of altered glass matrix, (also listed under mech. & phys. prop.)

diffusion coefficients

geometry (also listed under mech. & phys. prop.)

density (also listed under mech. & phys. prop.)

distribution coefficients

See H 12, Rpt 3, pp. V-25-V-26, V.98
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Radlologlcal propemes of the ovcrpack are derived from the radlatlon emltted by the HLW as m1t1gatcd 0 sl
by the HLLW matrix and the thickness of the overpack. Properties include alpha, beta, gamma and neutron{ |
radiation. Radiological processes of import to the overpack are radiolysis of groundwater/porewater

Zibd contacting the ove:pack and radiation damage to the overpack material.

<
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OP Therrnal Prop = ‘ : >

thermal conductivity,
thermat expansion coefficient,
temperature of the overpack

s4See H 12, Rpt 2, pp. [V-3,D-9

o

OHLW O EDZ Rock
® 0P O Far Field Rock
O Buffer O Biosphere

0 Hydrological [1Event
{J Mechanical

[J Waste Form [C] Buffer (J Biosphere
1 Container 1 Damaged Rock

O Radiological

: D Chemical ‘ IZI Feature

[ Concrete Barier [ Intact Rock

- -44(124) -




FEP DATABASE LISTING ©__

TR e a1 S CRRNGE s p : mmmﬁfzmwnhi LR T / S 1'-',3,). g

;Number : JOP Mech & Phys. Frop | Higieel Lot

Hf' The current functions of the overpack are 10 contain the radionuchdcs and lsolate the waste form from

WhEay groundwater for a specified time period (high heat and radiation). Thus, it must have a hermatic structure

iz and have sufficient structural strength and a suitable shape to ensure it will not fail mechanically for a

J{specified time period. Properties of a metailic overpack of importance to evaluating handling and

containment performance include:

shape/dimensions,

volumetric expansion due to corrosion,

modulus of elasticity,

physical location in buffer (sinking),

mechanical stress on overpack (tensile strength, yield strength, Vickers hardness) from
overburden, hydrostatic pressure, buffer expansion (symmetric and assymetnc slress
loads)

overpack breach or fuilure

poisson’s ratio

density

H 12, Rpt. 2, pp. II-1, IV-2, IV-16, IV-39, D-33, Rpt. 3, pp. II-6, TV-6, VI-29.
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- ,:Thc ovcrpack must be corrosion resistant in order to minimize the poss:bllty of a premature failure of the i
e overpack. In addition, it should ensure that reducing conditions are maintained around the vitrified waste,
|and that radionuclides will sorb onto the corrosion products. Properties of the overpack important to
sevaluating overpack corrosion behavior include:
: chemical composition of overpack material
uniform, pitting, and crevice corrosion,
stress corrosion cracking,
gas production through corrosion,
porewater chemistry,
microbial activity,
colloid formation
dissolution/precipitation reactions (formation of corrosion products)
chemical composition of overpack and any container
sorption properties

:1See H 12, Rpt. 2, pp. [I-1, IV-2, TV-6 to IV-38, D-31 to D-41, Rpt 3, pp. IV-6, [V-22.
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| Until groundwater reaches the overpack, hydrologlc Tmass transport propemes are not 1mpoﬂant Once
|the buffer is saturated, then phenomena of interest include groundwaler ingress and egress, and

: radionuclide migration in the overpack corrosion products. Properties of interest to water flow and mass
o transport include:

% pore water advection

dispersion,

diffusion coefficients,

adsorption/distribution coefficients (Kds),

precipitation/dissolution,

colloid migration

gas phase transport

corresion product porosity and density(also in Mech & Phys. Prop).

comosion product geometry (also in Mech & Phys. Prop).

See H 12, Rpt. 3, pp. IV-6, VI-25 to VI-28.

JfOHLW O EDZ Rock
® OP O Far Field Rack
QO Buffer O Biosphere

“{J Waste Form [J Buffer {1 Biosphere |.
-] Container [0 Damaged Rock

‘ Type X Hydrological (] Event
1 Mechanical
O Radiological

_|[J Thermal
1 Biological

Process - [(] Chermical = Feature

9.

- |0 Concrete Barrier [J Intact Rock

- 47 (127) -



R ‘ e : AT
5 Radlologrcal propcmes of the buffer are derived from the radlatxon emltted by the LW as miti gated by
wdthe HLLW matrix, the thickness of the overpack, the presence of groundwater/porewater and the thickness
1of the buffer. Properties include alpha, beta, gamma and neutron radiation.

3|
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Buffer thermal properties are derived from the ambient geothermal gradient and the heat g
{HLW and transmitted through the overpack. The buffer should have a good thermal conductivity to
4 promote effective heat transfer to the surrounding rock. It also should not be subject to significant
s\degradation due to above ambient temperatures. Properties include:
thermal conductivity,
specific heat (from thermal diffusivity and thermal conductivity}
thermal expansion coefficient
thermal gradient

H 12, 1V-59, IV-68, and Appendix B-12 to B-17, B-24, B-53

g
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4 The buffer has a stress buffering function with respect to mechanical fluctuations around the waste 3
tpackage. It must provide sufficient mechanical stability and strength to support the overpack. It alsoisto
‘be self healing (swelling and plasticity) so that voids between the host rock and the buffer and between
%lthe buffer and the waste package will be filled after emplacement. It also must be workable
Jl(manufacturability). Processes of import to the buffer include stress on the buffer from lithostatic and
ydrostatic loads, expansion of the overpack by corrosion, and swelling of clay during saturation,

! deformation of the buffer and possible extrusion of the buffer into fractures and other openings. It also
|must physically provide a low hydraulic conductivity environment. Properties of interest include:
unconfined compressive strength,

modulus of elasticity,

tensile strength,,

compression index,

swelling index,

poisson’s ratio,

density,

porosity,

swelling pressure,

water content .

‘shear strength of joints between blocks ol buffer

critical state parameter

secondary consolidation coefficient

initial volume strain rate

dry density

porosity {void raitio)

thickness

IH 12, Rpt 2, pp. I1-1, TV 56-1V-61, IV-65, IV-68 to [V-71, B-26to B-38, B-40 , B-62 to B-67, Rpt 3.,
pp.1V-6,1V-24

||
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The buffcr should have chemical prc-pertle:s that optimize the sorphon "and solubllmes of radlonuchdes by
providing good sorptive surface and by favorably buffering the groundwater chemistry (pH, redox,
complexants, etc.). It also should not adversely impact overpack performance. Important buffer
tichemically related properties include:

y chemical composition,

mineralogy,

pH/Eh buffering capacity,

sorption capacity,

pore water chemistry

organic complexes

microbial activity

colloid generation

gas generation

mineraological alteration

pore water alteration

distribution coefficients

See H 12, Rpt 2, pp. Li-1, IV-56, [V-62, IV-65, B-4 to B-7, B-39, Rpt 3., pp. I1[-6, IV-6, IV-25 to [V-31,
IV-33 to [V-40., V-33 taV-36, V-38 o V-42., V-08

ol
& Chemical I Feature
] Hydrological [ Event
[ Mechanical
O Radiological
1 Thermal

] Biological

“[OHLW OEDZ Rock

1O OP Q Far Field Rock

A 1@ Buffer O Biosphere

-Subregions [ ] Waste Form & Buffer {1 Biosphere
w7 ok T Container [J Damaged Rock

{1 Concrete Barrier [ Intact Rock

- -51(131)-



Vs

. Subregions [ Waste Form  bJ Bufter [ Biosphere |-

;L-ff_.!;'r" R g S g ke e R

FEP DATABASE LISTING

ST A W T e A e A RO PSR T 1t

¢{Buffer Hydro. / Mass Tr. Prop. %

bers016 |

3 iy

Fﬁﬁ‘"‘:

{water flow and mass transport in the buffer include:
water diffusivity (unsaturated bentonite)
peclet number,

diffusion coefficients,

density, (also under Mech & Phys. Prop)
porosity, (also under Mech & Phys. Prop)
permability (saturated),

saturated hydraulic conductivity,

water retention curve

water density

water viscosily

advection/dispersion

distribution coefficients
physical dimensions (geometry) (also under Mech. & Phys. Prop.)

{The buffer is requ:red to have a low permeablhty 30 as (o restrict groundwatel flow and mi gratlon of
iradionuclides. It also should restrict colloid transport (colioid filtration). The buffer material is to provide
a hydrologic barrier and retards nuclide migration by diffusion and sorption. The buffer is emplaced dry
jand slowly saturates so properties will change with the degree of water saturation. Properties important to|

{See H 12, Rpt. 2, IV-56 to IV-60, IV-62 to FV-63, IV-68, B-18 to B-25, B-43 to B-52, Rpt 3, pp. II1-6,
V-6, 1V 28 to IV-31, IV 37, V-26 to V-27, V-35 to V-37, V42 to V-47, V-98 to V-101, V-110 to V-112,

;[0 Chemical
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The thermal properties of the rock disturbed by repository engineering activities {excavation disturbed
zone-EDZ) are derived from the ambient geothermal gradient and the heat generated by the HLW and
transmitied through the overpack and buffer. Properties include:
thermal conducitivity,
specific heat,
geothermal gradient,
temperature
ground surface temperature
thermal expansion coefficient

See H 12, Rpt 2, pp I11-13, TMI-15, V-19A-3, A-16, A-26, Rpt 3, pp [V-6
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SThe geologic enwronment should provide rock mechamcd! stabilily for the rep051tory an to

isolate the waste from the human environment. It should protect the engineered barrier system from
physical perturbations. The mechanical and physical properties of the rock surrounding the excavated
opening of the repository determining the rock stability will be disturbed by excavation (EDZ).
Properties important to evaluating the stability of this zone (important to operational safety) include:

specific gravity,

effective porosity,

density {at saturation),

unconfined compressive strength,

modulus of elasticity,

static and dynamic poisson’s ratio,

cohesion (shear strength),

tensile strength,

vertical and horizonta) rock stress,

lateral pressure coefficient

P-wave and S-wave velocities,

fracture frequency and size,

overburden (depth),

internal friction angle,

size & shape of excavated openings

dynamic shear rigidity

damping factor

geometry (volume)

See H 12, Rpt. 2, pp. II-1, V-19, A-2 to A-I5, A-18 to A-26., Rpt 3, II1-6, LV-20 to [V-21

L
<

-1 Chemical X Feature
L O OP O Far Field Rock .|[O Hydrological [ Event
L = |O Buffer O Biosphere S R Mechanical
..~ Subregions [-J Waste Form 01 Buffer B Biosphere| . 7 & P:udl_olgglc:zﬂ

.. . |2 Container X Damaged Rock ; S0 |2 Therma
[0 Concrete Barrier [J Intact Rock : .~ |} Biological

“IOHLW O EDZ Rock

- -54(134) -



FEP DATABASE L LISTING | f ."f' 8 .

The geologlc system should prov1de a favorable geochemlcal enwronmcnt (1 ., reducmg and sorpuve) for
the repository and should function to isolate the waste from the human environment. It should protect the
{engineered barrier system from chemical perturbations. It should provide for retardation of radionuclides
by chemical processes (sorption). The chemical/geochemical properties of the rock surrounding the

glexcavated opening of the repository will be disturbed by excavation (EDZ). Properties of importance in
evaluating the geochemical performance of the EDZ include:

rock elemental composition,

mineralogy

groundwater chemical composition

pH/Eh conditions/buffering capacity

rock type

rock - water interactions (alteration)

gas generation

microbial activity B

colloid generation T

organic complexation S

sorption

solubilities

SeeH 12, Rpt 2, pp. I1-1, III-16, Rpt 3 pp. 11I-6, IV-6, IV-20, TV-31 to IV-37.
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zThe geologic system should provide a favorable hydrologic environment for the repository, minimizing
%ilmass transport out of the repository. It should provide low groundwater flux (velocities) and sufficient

E

hydraulic gradient,

transmissivity, (fransmissivity distribution)

fracture aperture,

dispersion length in fracture (macroscopic dispersion length),
matrix accessible area (proportion of fracture surface from which nuclides can
diffuse into the martrix),

matrix diffusion depth,

effective porosity in matrix,

matrix density,

effective diffusivity,

path length/geometry (also under Mech. & Phys Prop),

dry density (also under Mech & Phys. Prop)

distribution coefficients

See H 12, Rpt 2, pp ITI-12, Rpt 3, I0-6, IV-6, TV-18, IV-21,IV-31 to IV-37, V49, V-14, V_17, V-27,
V-5410-71, V-112.
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Thé thermai properties of the far-field rock are derived from the ambxént geothermal gradient and the heat_h '

| generated by the HLW and transmitted through the overpack, buffer and EDZ. Thermal properties for the
far-field host rock include

thermal conductivity,

specific heat,

geothermal gradient,

thermal expansion coefficient
ground surface temperature.

i5lSee H 12, Rpt 2, pp [1I-13, III-15, A-3, A-16, A-26, Rpt 3, pp IV-6.
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The mechanical and physical properties of the far-field rock in which the repository
sprovide for isolation of the repository from the human environment and rock mechanical stability. The
| far-field rock is that which is not disturbed by the excavated openings of the repository. Properties

2¢8important to evaluating the stability of the far-field rock (important to operational safety and long-term
wilisolation) include:

; specific gravity,

effective porosity,

density (at saturation),

unconfined compressive strength,
modulus of elasticity,

static and dynamic poisson’s ratio,
cohesion (shear strength),

tensile strength,

vertical and horizontal rock stress,
lateral pressure coefficient

P-wave and S-wave velocities,
fracture frequency and size,
overburden (depth),

internal friction angle,

size & shape of excavated openings
dynamic shear rigidity

damping factor

geometry

See H 12, Rpt. 2, pp. II-1, V-19, A-2 to A-13, A-18 to A-26.
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il he geologic system should provide a favorable geochemical environmen ing and sorptive) for
wlthe repository and should function to isolate the waste from the human environment. Properties of
Jimportance in evaluating the geochemical performance of the far-field rock include:

rock elemental composition,

mineralogy

stratigraphy

groundwater chemical composition

pH/Eh conditions/buffering capacity

rock type

rock - water interactions (alteration)

gas generation

microbial activity

colloid generation

organic complexation

sorption

solubilities

See H 12, Rpt 2, pp. lI-1, [H-16, Rpt 3 pp. IV-6,IV-20, IV-31 to IV-37.
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z1i The geologic system should provide a favorable hydrologic environment for the repository, minimizing
wmass transport out of the repository. It should provide low groundwater flux (velocities) and sufficient

spatial heterogeneity to result in hydrodyanmic dispersion of the radionuclide plume. Properties of

importance to evaluating the hydrologic processes and mass transport behavior in the far-field rock
include:

hydraulic gradient,

transmissivity, (transmissivity distribution)

fracture aperture,

dispersion length in fracture (macroscopic dispersion length),

matrix accessible area (proportion of fracture surface from which nuclides can
diffuse into the martrix),

matrix diffusion depth,

effective porosity in matrix,

matrix density,

effective diffusivity,

path length,

dry density

distribution coefficients

potential pathways (fractures, dikes, sills, bedding planes, unconformities)

See H 12, Rpt 2, pp III-12, A-24, Rpt 3, pp. [H-1, II-6, IV-6, I1V-19, IV-31 to IV-32, IV-49, V-5, V-17,
V-49to0 71, V-102 to V-103, V-112.
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47 The blosphere model focusses on nuclide transport from the rep051t0ry to an aqulfer and transpoﬂ:
#iithrough an aquifer to other surface water systems (rivers and wells). From the surface system, nuclides
are transfered to components of the ecosystem (sediments, soils, atmosphere, plants and animals).
Properties of interest in evaluating the movement of nuclides through this system include:

Area

Depth

Yolume

Porosity

Saturated Porosity (water filled)

Suspended sediment /particulate concentration

Water density

[irigation water volume

Infiltration/recharge rate

Annuai flooding water flow

River water flow rate

Erosion rate

Resuspension rate (sediment/particulates)

Marine dispersion flow

Dredging/meandering amount for rivers

Gross river sedimentation rate

River bed-load

Plants and animals in the identified biosphere (ecosystem definition)

Marine--diffusion due to bioturbation in marine sediments

Gross and net sedimentation rate--marine environments

Distribution coefficients for soil & sediments

Soil to plant concentration factors for crops

Transfer coefficients to animal products

Concentration ratios for aquatic oganisms

Weathering rate

Sea-spray enhancement factors

Dust level

Aerosol level

Animal consumption rate of fodder

Animal consumption rate of water

Animal breathing rate

Animal occupancy

Animal population densities

Soil contamination for crops

Edible plant yield

Irrigation water /unit area for crops

Radionuclide concentrations in foods/water for target animal/plant populations

Dose coefficients for internal/external radiation for target plant/animal

populations

Note: the last two parameters are required only if assessing the impact of releases from the repository on
specific plants or ammals as part of an ecosytem / environmental impact assessment (excluding humans).

Note these properties may vary depending upon the specific bxospherc system being modeled. _ O
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[UELILE.EE. on human exposure to rad: -:ml.u:]:ldcs m]r:as.r:d I.'T-::rn. the environmental O

blmphcr: and their effects on human health. Exposure will be a function of intake and extemal exposure [ |
e pathways which will vary dn:]:r:ndmg upon the lage and ifestyve charactenstics of the human

gmup.l'pupulullnn being evaluated. Parameters of import to evaluating effects on humans include:

Ingestion rates (cropsfanimal products)

2 Ingestion rates (soil’dusthwaterfacrosolsisedimenis)

P, Inhalation rates {dust’aerosols)

] External radiation {water/soil/sediment)

Human occupancy/population denasity

Dose coefhicients for internal immadiation

Diose coefficients for external irradiation Gihy

Flux o dose conversion factors -
Badranuchdes concentratians 11 mmgested and inhaled foodteaterfzodlfsediment etz i

@5 See H 12, Rpt. 3. pp. V-T2 10 V-97, V-103 o}
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Sk 0] Container []Damaged Rock B by 1 Thermal I
| A

[ Caoncrete Bamer [ Intact Rock s - o = Bi?:rl.ngma!
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FEP ENTRY

CLCiEaE AT (#:List )7 Infuences 9 (3 Matrix_ ) [ 'Reports )
(FEP

xt'| The high-level waste 1s immobilized in a solid glass matrix (vitrification) that restricts the

+ 7 |dissolution and release of radionuclicles into the groundwaler. The inventory consists of
the radioactive and non-radioactive mass and isolopic composition of the waste form. It
includes the half-life of cach radionuclide isotope and mass of non-radioactive st
® HLW OEDZ '
o OP O Far Field Rock
. |0 Buffer O Biosphere

- {53 Waste Form (J Bufter {1 Biosphere
183 Container ] Damaged Rock

“3 Concrete Barrier [ Intact Rock

-8 Chemical [] Physical L1 Biological
U Hydrological [J Radiological 3 Feature

|01 Mechanical [ Thermal O Event

."-:'_,,-.-: .Nai;r]é SN o “';'::"R:egions G “Region Type . 7
’s [002 HLW Radialogical Prop. HLW Same & |
71005 HLW Chem. Prop. HLW ~ Same @
ol
" Influenced By - Influences To
Name ~ Level ~ : Name - Level

=

= g @ [0
[5 9 &

Linked_iqfhﬁence& 2-1 9 . ]

q]
&
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INFLUENCE ENTRY
BIES (s | [T (v érityse) (ratatsn

Number Name |01-02

Origin FEP 1001 jHLW & Destination FEP {002[HLW
|Inventory Radialogi
cal Prop.

[nfluence Level

Influence Description [Inventory in the waste form produces alpha, beta, gamma, and neutron radiation from [£]
decay of radionuclides.
5
Influence |+ Scenarm __:;VN(')‘rmal Evolution Scenario
Information GroupID - Date
. General & Well Known _ Expertise [ Expert
- Knowledge :C] Moderately Known - of Group [ Educated Guess
.0 O Poorly Known S [ Mo Expertise
3 Controversial
e Group E]Ys
- Concensus’ Cl Majority -
CrocLu THEMIOINe S
Explanatory [
Notes T
|
|
L |
%4
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INFLUENCE ENTRY
O e EnE rerityBE) (it

Number Name

) (8P s Vi [ A Mabnds )+ “Reports )

Origin FEP [0OTTHLW | & Destination FEP [00S[HLW |&
Inventory (PZhem.
rop.

Influence Level

Influence Description (Inventory of HLW establishes the number and mass of chemicals and radienuclides [£
in the waste form. (initial source term for repository performance assessments.
I
Influence - Sceﬁ:iriol ';' o
Information GroupID _ i " .. Date
- General EW&II Known . Expertise [ Expert
_Kno | dge‘DModerately Known .= .. of Group DEducated Guess
L ++ [ Poorly Known R § O No Expertise
EICOntroversml S Tl
. Group _;D'Ya LR e
o Concensus IO Majorisy a0
LT ‘T1No
Explanatory [
Notes
|
|
I,

=g
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INFLUENCE ENTRY
B )| oA [ E T (52 verify i)

Number Name [02-01

et | FEPs ) Matric

Origin FEP [002 THLW & Destination FEP {001 HLW | 48]
|Radialogi i[nventury
cal Prop. I

Influence Level

Influence Description [Radionuclide decay and ingrowth of daughter products will change the inventory in [{
the waste form with time.
. o
Influence | = - Sceﬁarﬁb .
Information : . _Gl_'O_upl'ID : Date
 General & Well Known Expertise [ Expen
= Knowledge [ Moderately Known of Group [ Educated Guess
Lo+ o - [dPoorly Known - O No Expertise
%7 O Controversial |
: Group [ Yes
: Concensus :[J Majority
- . " [dNo
Explanatory O
Notes
O
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INFLUENCE ENTRY
[FreE] Fn=] ] Eng] (everity’s (27 ise #)(>7 EEPS 1) Matrix®.:]( 4 Reporis - )

Number Name 02-03

Origin FEP DOZ[ALW |4 Destination FEP [003[HLW | ¢
Radiulogi Thermnal
cal Prop. Prop.
S -
Influence Level [9 ]
Influence Description |Decay of radionuclides in the waste form generate heat, influencing the thermal 10

behavior of the waste form matrix. Radiation and heat change as a function of time.-

!
o
Influence Scenario
Information Group ID Date
General & Well Known Expertise [JExpert \
Knowledge O Moderately Known “of Group [1Educated Guess
[J Poorly Known S O No Expertise
B Conwroversial
Group [0 Yes
Concensus ] Majority
£ No
Explanatory T [©]
Notes

Sl
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INFLUENCE ENTRY

tz;‘f‘-ﬁ;—fv erify L]L” ;. List
Number [062 | Name ]T

Origin FEP [002 |

HLW
Radialogi
il Prop.

influence Level E:]

Influence Pescription {Radiation {alpha, beta, gamma, neutron) from the decay of radionuclides in the waste |4
form influences the mechanical and physical properties of the waste form. Radiation
may damage the structure of the waste matrix rendering it more susceptible to
eventual dissolution in groundwater. This effect is expected to be minimal.

Sce H 12, Rpt 3, pp. IV-38.

T
Influence Scenario -
Information GroupID © o Date
General [ Well Known ‘Expei'tlse {0 Expert
Knowledge ‘[ Maoderately Known ot‘ Group (1 Educated Guess
[ Peorly Known - oo [0 No Expertise
" [O Controversial
Group ‘[3 Yes
Concensus -[]] Majority
‘T No
Explanatory o
Notes —{

L__

5
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INFLUENCE ENTRY
] | GG [T (i verify o) (4 iset ) (B pEps ) (84 Makixi

Number [0063 ! Name [02-03

argE

(" Repoits® )

Origin FEP D03 [ALW | 4] Destination FEP [003[HLW |4
“IRadialogi iChem.
cal Prop. {Prop.

Influence Level

Influence Description {Radiation (alpha, beta, garnma, neutron) from the decay of radionuclides in the waste (|
form influences the chemical properties of the waste form by changing the
compaosition of the waste form with time through ingrowth of daughter products and
decay of parent radionuclides. Composition chunges may include the formation of
gasses 15 well as agueous and solid phases. x

_ o
[nNuence Scenario
foformation Group ID | - " Date
General [ Well Known : Expertise [JExpert
Knowledge [JModerately Known of Group [ Educated Guess
: ‘0 Poorly Xnown : [0 No Expertise
O Controversial -
Group [ Yes _
Cancensus [ Majority
ClNo

Explanatory <]
Notes ’ 1
.

|
|
b
o
b
N
| ! E
! .
|
} o
! —
L Y
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INFLUENCE ENTRY
RV | [ | {ovenity s

Number Name [02-07

R P i | e L e PSR B Y SRR
(L) (i) (o) (S Reporn oy

Origin FEP [002THLW Destination FEP [007|OP &
Radialogi Radalogi
cal Prop. cal Prop.
Influence Level
Influence Description }Continuity of radiation tlux. o]
A
Influence
Information p1 - | . Date
‘ '\_"D'Weﬂ Known Expe.'rtisé O Expert
iTJ Moderately Known of Group [ Educated Guess
i Poorly Known Sl 1 No Expertise
{1 Controversial ) o
nsus -] Majority
- ONo
Explanatory &
Notes
%]
7
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INELUENCE ENTRY
RiKE B % Verify )Lt
Number Name ?i_ﬂil

ty *;Reportsj

Origin FEP [003[HLW |4 Destination FEP [004/HLW  { &
T Mech. &
Phys.
Prop.
Influence Level
Influence Description |Heat generated by the waste form will influence the mechanical and physical WE
properties of the waste form. Excess heat can affect the stability of the glass waste
matrix.
5
Influence _ -Scehario. :
Infermation | Group ID - | ' Date
General [0 Well Known Expertise [JExpert
Knowledge . [] Moderately Known of Group [ Educated Guess
. “- " [ Poorly Known [ No Expertise
- .0 Controversial :
Group - [ Yes
* Concensuos [ Majority
Explanatory &
Notes
1
|
!
L
L o3
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INFLUENCE_ ENTRY
FrE] G =] EnE pgverify )%

Number Name [03-05

J[]”.LFEP'S ‘%][ Mal—nxu,,,] L Remorts <

Origin FEP {003 [HLW & Destination FEP [005[HLW 4
Thermal Chem.
Prop. Prop.
L

Influence Level ]8

Influence Description |Heat generated by the waste form will influence the chemical properties of the waste [{
form, particularly the solubilities of radienuclides and other chemicals in the waste r»
form and the kinetics of dissolution of the waste form.

See H 12, Rpt 3, pp. IV-23, IV 27-1V-30.

Influence | - ‘Scenario' '
Information N Group ID “Date
"General - EIWell Known ... Expertise []Expert
) Knowledge ;O Moderately Known . . of Group O Educated Guess

~ [ Poorly Known ol C1No Expertise
= DComroversnal TR

Group E]Yts

) ’Concensus T Majority
' -~ .ONo

Explanatory O
Notes |

'
[

|
o
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INFLUENCE

ENTRY

Number Name

Origin FEP (003 |

Influence Level [107 |

Influence Deseription [Continuity of temperature and heat flux between waste form and overpack, g

|

%'

I
0]

Influence Scenario
Information Group ID Date
General [& Well Known Expertise [ Expert
Knowledge - [J Moderately Known of Group [ Educated Guess
O Poorly Known o O Ne Expentise
O Controversial
' Grou[;' OYes
Concensus I Majority
- B DND
Explanatory o 0]
Notes

.
P
-
b
L T
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INFLUENCE ENTRY
HE BB B B [3 -;?-;ye'i-i'fj;";?j;:.f—.] [.;g;;;;:Li'st_-s;-,:rj_-; skl

][ ‘Matrix- ][ Reportsi'-]

Number Name [04-05

Origin FEP [004[HLW [ &) Destination FEP [005[HLW {4 |
IMech. & |~ Chem.
Phys. Prop.
Prop. —

Influence Level

influence Dcscrlplmn The physn:al properties of the waste form may influence the chermical properties of  [O
the waste form; i.e., the degree of fracturing in the waste form will influence the
surface area available for contact with groundwater and may affect the dissolution
rate of the waste matrix,
See H 12, Rpt 3, pp. IV-23,
2]
Influence a Sceha_rio
Information Grd_up]:_D Date
General O Well Known Expertise [ Exper
Knowledge U Moderately Known of Group {JEducated Guess
[ Poorly Known O Noe Expertise
: [ Controversial
. Group - [ Yes
Concensus  [J Majonity
| . VR D No
Explanatory ) nty
Notes
!
I
r
|
-
3
5,
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INFLUENCE ENTRY

BN |

Number

Name

Origin FEP {004[HLW | 4]

(iiverifyi)

i List B( e FEPs U7 ) Marmix i ) Reports )

04-00 |

Destination FEP [006THLW  {&1]
t

Hydro./
Mass Tr. |

Prop.

Influence Description

See H 12, Rpt 3.

The degree of fracturing and porosity of the HLW form will infiuence the eventual |
movement of water through the waste form, which in turm may influence the glass
dissolution rate and release of radionuclides to the groundwater.

pp. [V-23

L _..._JE
Influence S_cpl;iariﬂ
Information | G_l‘fﬂ;p_lD Date
* General [0 Well Known Expertise [0 Expert
Knowledge [ Moderately Known of Group [ Educated Guess
~iws . [OPoorly Known O No Expertise
. ] Controversial
. .-Group (1 Yes
.- Concensus [ Majority
e D No
Explanatory <
Notes
L
P
Tl
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INFLUENCE ENTRY
[T Rl =] [T (véany o)(Frvnsisis) (Eme s e

A S M [ £ Reg
Number Name [04-07 |
Origin FEP |004

Destination FEP [007|OP ™
Radialogi
cal Prop.

Influence Level l

Influence Description {The physncal state of the HLW will intluence the degree of attenuation of radiation {6]
from the waste form. This will affect the actual radiation impacts on the overpack.
234
Influence Scenario
Information ! _G'roup'ID . _.D',ate :
. General [ Well Known - Expertise . [ Expert
Knowledge []Moderately Known S of Group -1 Educated Guess
“ .. -OPoorly Known Co I:]No Expertise
-~ - DOConuoversial :
. Group [JYes
- Conecensus O Majority .~
o - . [OWNo
Explanatory o
Notes i
=
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INFLUENCE ENTRY

A ERE E E LT (Venfy—]th 'fg-‘Ma{'tfi'ic-'?;”-:] 'r,fl;;'R'é;'ibi-'ts_"j
Number {004 j Name [§4-09
Origin FEP [004THLW | 4] Destination FEP [009)|
T |Mech. &
Phys.
Prop.
Influence Level ‘ N
Influence Deseription [Continuity of stresses and momentum flux between waste form and overpack. |2
L o
Influence Scem-grio
Information Group ID S Date
General .[J Well Known Expertise []Expert
Knowledge [ Moderately Known : of Group 3 Educated Guess
: O Poorly Known .+ . [INoExpertise
IR O Conuroversial e :
Group O Yes
Concensus [ Majority
“BNao
Explanatory ) IS
Notes
|
L o
14
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INFLUENCE ENTRY

HUDEIEDTT U ( FMatrixd :]L ‘Reports ]
Numbey Name 105-03
Origio FEP [003 [HLW « Destination FEP ;003
Chem.
Prop.

Influence Level (1 ]

Influence Description {Some chemical reactions during the dissalution of the waste form may be sutficiently[ €]

exothermic to influence the heat generation of the waste form. However, this is
generally thought to be minimal.
[
Influence Scenario
Information Group ID - o Date
General [Well Known . Expertlse 1 Expert
Knowledge :[] Moderately Known : of Group 0 Educated Guess
© a0 Poorly Known DoE O No Expertise
~ [ Controversial S
 Group” O Yes
Concensus [] Majarity
- - ‘ONo
Explanatory | _ kts
Notes
B
E I
3
T
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INFLUENCE ENTRY

(B verity &) (B mse) (5
Number Name [05-04

Ps i ) (o Matrix (< Reports - )

Origin FEP [005[HLW 4% Destination FEP [004HLW P

Chem. ‘Mcch &
Prop. Phyq |
Pro

Infiuence Level

Influence Deseription |The physical and chemical properties of the waste form will change as the waste formi¢
interacts with groundwater. The waste matrix dissolves. alteration products are
formed and radionuclides are released into the groundwater. The altered glass matrix
will have different properties than the original glass waste form.
See H 12, Rpt. 3, pp. IV-23
L -
&
[nfluence | - Scenario o
Information " _ GroupID : Date
<. General 0 Well Known Expertise ] Expert
. Knowledge - [1 Moderately Known of Group [ Educated Guess
oo ;O Poorly Known O Na Expertise
RN W Controversml
~Group .00 Yes |
: Conc_gn_sus ;[0 Majority
\ONo
Explanatory ©
Notes N
|
!
16
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INELUENCE ENTRY
T e [E] r enfy?“fj[";‘lf ist:

Number Name [05-06

Origin FEP [005[HLW | 4] Destination FEP 006,

Chem.
Prop.

Influence Level

Mass Tr.
Prop.

Influence Description (Tﬁe chemical properties of the waste form will influence the mass of radionuchdes ~ [{
available for transport in groundwater {that eventually contacts the waste form) and
the rate at which they move with the groundwater {radionuclide solubilities and
sorption behavior, colloid formation/transport, and glass dissolution kinectics).
See H 12, Rpt 3, pp. [V-23 t0 IV-30,
5]
Influence | . Scenano
Information |. ,_1 Group ID : Date
L General ._‘I:I Well Known Expertlse O Expert
- Kpowledge-;l:l Moderately Known of Group ] Educated Guess .
“oo. b0 Poorly Known S © ONo Expertise
"‘DControversm] T e _ _
o Group EI Yes
Concensus . Majonity
" ‘[dNo
Explanatory [
Notes
|
i
|
{
P
IV
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INFLUENCE ENTRY _
EEEE T EE (iEverity

Number Name [05-10

][#‘e‘ FEP's - ][  Matrix' jL iReports - j

1 gda e
B List

Origin FEP {005 |HLW €« Destination FEP [010{OP
Chem. Chem.
Prop. Prop. |

L
Influence Level |10

Influence Description {Continuity of concentration and mass flux between waste form and container.

T

=

i

Influer_me Scenario :
Information | - -- Group ID : . Date
" General [0 Well Known Expertise [J]Expert
- Knowledge {0 Moderately Known of Group [J Educated Guess

- [J Poorly Known 0 No Expertise
[] Controversial ' :

Grou" I [m] Y&s
. Concensus ‘0 Majority
e -ONo
Explanatory - o
MNotes
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INELUENCE ENTRY

TR (i |ty [ETRS E@nve}lfyfﬁkj TR f] S FEPEIN [sr-’Matrlx I LRepurtﬁa"]
Number Name [06-11
Origin FEP [00G[HLW | & Destination FEP [0T1[OF
Hydro./ Hydro.
Mass Tr. Mass Tr
Prop. Prop.

Influence Level

Influence Description [Continuity of pressure and water/gas flux between waste form and container.

=)

Influence Scenarm
Information P _-“ B Di\t_e
.,,General DWeil Known Expért;se [ Expert
‘ .Knowled ge [ Moderately Known ‘ of Group [ Educated Guess
) ; T Poorly Known R L‘_‘l No Expertise
DControversml : . o
Explanatory ﬁ
Notes

3

@
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INFLUENCE ENTRY
(] (e ] (@
Number :

Name

Origin FEP [00‘7 g:rdialogi
cal Prop.

Influence Level [§~ |

(Serit

k) (A FEP SR

i Matri 1)(# Repgets )

07-08

Destination FEP {008 OP

[ Thermal
}Prop.

Influence Description {The radiation expericnced by the overpack from the HLW provides a source of heat [{]
to the overpack.
&
Influence |
Information Group D i - Date
' General [0 Well Known Expertise [ Expert
. -Knowledge ; [] Moderately Known of Group . O Educated Guess -
Cwilewinl w0 OO Poorly Known “ ONo Expertise
" [ Controversial :
o Group OYes
. Concensus -[J Majority -
;e PO Neo
Explanatory O
Notes B
]
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- INFLUENCE ENTRY
A [ ) iVerify i

Number ]073 | Name [07-09 )

Origin FEP (007

(35 FEPs 24 (s Mt &) ( Repors | )

op
Radialogi
cal Prop.

lnfluence Level [5

Influence Deseription [Radiation concerns will influence the thickness of the overpack. If the thickness [{‘F

Destination FEP :009:0P
Mech. &

{shielding) of the overpack is not sufficient. radiation may cause radiolysis and -
formation of oxidizing chemical species that may affect overpack corrosion and thus
mechanical propenies, leading to eventual failure of the overpack.
Radiation also influences the materials selected for the overpack as the averpack must
be resistant to embrittlement by radiation.
H 12, Rpt. 2, pp. IV-43,IV-2 10 3,
=
Influence Scenario
Information Group ID - Date -
General [C1Well Known Expertise [JExpert
Knowledge U Moderately Known of Group [ Educated Guess
O Poorly Known o * O No Expertise
O Controversial - :
Group [ Yes
Concensus [ Majority
ONo
Explanatory F{i
Notes
L (o
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INFLUENCE ENTRY

E.‘";%?i"Veii fy ] (#50Listy j [u FEP's

Number Name [07-10

v Ma bt [ i Reports 7

[0} 3

Origin FEP [007 [OF & Destination FEP {010
Radialosgi
cal Prop.

influence Level 6 ]

Influence Description [Radiolysis of groundwater/porewater near the overpack bufter interface from 12|
radiation will affect the groundwater/porewater composition and the nature and rate
of overpack corrosion processes.
H 12, Rpt 2, pp. IV 42-46.

o]
Influence Scenario
Information  GroupID " Date
General [0 Well Known Expertise [J Expert

Knowledge [ Moderately Known of Group [0 Educated Guess
. EOPoorly Known » -~ [NoExpertise
- .OControversial )
- Group [ Yes
Concensus [ Majority
' . ONo

Explanatory
Notes

[

Bits
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INFLUENCE ENTRY
=ED1H

Number Name [07-12
Origin FEP [007 [OP ¢ Destination FEP (012 [Buffer  |<a
IRadialogi Radialogi
cal Prop. cul Prop.
Inluence Level
Influence Deseription [Continuity of radiation flux, O

Influence
Information

Knowledge: L] Moderalely Known “ol.Group*|[] Educated Guess

Poorly Known [ Mo Expertise

Lxplanatory . o
Notcs

12
Tl
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INFLUENCE ENTRY

)G rEP s ) (v Matnixs (54 Reports £

Number {026} Name

Origin FEP [GO8 [OP @ Destination FEP {003
Thermal
Prop.

Influence Level |10

Influence Description {Continuity of temperature and heat flux between overpack/container and waste form. [{
{same as 3-8).
=
InfNluence Scenzinlrio -
[nformation Group ID . : " Date
' "Ge'neral 0 Well Known _ Expertnse D F.xpcrt
Knowledge [ Moederatety Known of Group ) Educated Guess
2w - o[ Poorly Known L D No Expertise
. OConwroversial e
Group ‘OYes ‘ ";'{_E"f_
Concensus O Majority
[INo
Explanatory ko3
Notes
i
;!
B
1
24
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INELUENCE ENTRY

(BTN | i | B | RS

Number [079 Name [08-09

Origin FEP [00810P & Destination FEP |009|0P %
Thermal Mech. &
Prop. Phys.
Prop.

(FVerity %

(st

[Frps

£ MdbriiiE) (& Repons =)

Influence §evel D

Influence Description

Influence
Information

Explanatory
Notes

Temperature will influence the mechanical and physical properties of the overpack as HQ}
the strength of meta! is a function of temperature. Excessive temperature may cause
phase changes in the metal.
See M 12, Rpt. 2, pp. IV-3.
10}
- Scenario
GroupID . '. Date
General [0 Well Known Expertise [ Expert
Knowledge - T Moderately Known of Group [ Educated Guess
.+ .. -[OPoorly Known L ] No Expertise
S ' v-:.' [ Controversial
_ Group ‘[ Yes
Concensus [] Majority
‘ - " ONo
o]
1
_____ &

1~
h

- -89 (169) -



INFLUENCE ENTRY | | |
Wm@ﬁ”’l IVenfy‘ﬂL L1sﬁ§3ﬂ[‘>§?FEP‘s =5)B¢Ma aﬂ@ﬁtﬁﬁﬁﬁs"f]

Number Name [08-10

Origin FEP [G08[OP | %] Destination FEP [010[OP &
Thermal Chem.
Prop. Prop.

Infivence Level |8 [

Influence Deseription [Temperature affects the chemical propenties of the overpack by influencing kinectics [0
of corrosion reactions, solubilities and complexation/sorption behavior.

<l

Influence
Information ) . Da te -
3 General E]Well Known - _ Expertlse [:] Expent

vé [0 Moderately Known -~ of Group 3 Educated Guess
:#:0 Poorly Known Ll - -0 No Expertise

Explanatory o
Notes L
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INFLUENCE ENTRY

) (e &

Number Name

Origin FEP [008 [OP @ Destination FEP {013
Thermal
Prop.

Influence Level

Influence Description |Centinuity of temperature and heat flux between overpack. and buffer. £
'
Influence : $ét§l_1§_ri0 R
Information Groupﬂ) w Date
- " General (] Well Known Expertise [ Expert
- Knowledge [JModerately Known of Group [ Educated Guess
T vie O Poorty Known " . - - [No Expertise
N ~# [ Controversial ‘
_ i Gralip -0 Yes
*. Concensus’. [] Majority
o "[dNo
Explanatory G
Notes
';
O
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INFLUENCE ENTRY
Number Name

o e s,

Origin FEP [009 [OP ™ Destination FEP [004[HLW ™
Mech. & Mech. &
Phys.

Phys.
Prop. Prop.
Infuence Level 10— 1|

[nfluence Deseription TContmmty of stresses and mormentum flux between the overpack/container and the (0
waste form (same as 4-9).
[
Influence | Sceﬁhrio P
Information Group l]) . Date
: General 0 Well Known .Experhse -0 Expert
Knowledge :[0 Moderately Known “of Group [J Educated Guess
E - O Poorly Known L .. No Expertise
DO Conr.roversml
Y Group. 0 Yes i
. Concensus Elegonty
o - i No
Explanatory i o]
Naotes
L o
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INFLUENCE ENTRY— ,

Number Name

7]OP Y
Radialogi
cal Prop.

Origin FEP [009

Influence Level 6 _

[nfluence Description [The thickness of the overpack will provide radiation shielding, reducing the effect of |0
radiolysis on corrosion and chemical reactions in the buffer.
See H 12, Rpt 2, pp. IV-2, Rpt 3, pp. [V-37 to IV 38,
L]
o
Influence Scenarlo l
Information GroupID - ' Date
" General - l:l Well Known Expertise [ Expert
Knowledge .0 Moderately Known - ot‘ Group [1Educated Guess
;O Poorly Known S 1 No Expertise
Controversial :
i Grup OYe
B Concensus, {0 Majority
CLyEeEl L T No
Explanatory <]
Notes
|
i
L]
b
b
P
o
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INFLUENCE ENTRY
EIRE |

(| [Fsns]

.-"(

Siverifyn )(w e st 2 (5 FERs = ) (5 MR
Number Name [09-11 ]

Qrigin FEP [009[OP « Destination FEP [011;0P j@l
Mech, & Hydro. |
Phys. Mass Tr.
PTDP. PI'OD.
Influence Level
Influence Description |Changes in the overpack physical and mechanical properties from corrosion <]
processes will change properties important to mass transport such as porosity |
density and geometry.
See H 12, Rpt 3, pp. IV-41
o
Influence Scenai-io :
Information G!"@'_-‘P ED Date
Géﬁéral O Well Known Expertise [ Expert
Knowledge [Moderately Known of Group [J Educated Guess
oo o[O3 Poorly Known 0 No Expertise
* O Controversial
- “Group 'O Yes
Concensus [0 Majority
- oo ONo
Explanatory <
Notes
|
[
5y
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INFLUENCE ENTRY

e

[ ] (8T e (Everiie) [

Lises) (53 FEPs - (6 Matrid £1)('55

i,

Number Name [09-12

Origin FEP [009 [OP & Destination FEP [012[Buffer [ 4]
Mech. & ]Radialogi
Phys. cal Prop.
Prop. |
Influence Level
influence Deseription {The thickness and composition of the overpack will affect the amount of radiation €&
reaching the buffer.
u 5
Influence | . Scemario
Information - Gi,'d“__P D Date
‘ ‘General [JWell Known Expertise [JExpernt
- Knowledge {3 Moderately Known of Group [J Educated Guess
e -0 Poerly Known S * O No Expertise
7 -OControversial
= Growp 'O Ves
" Concensus . [ Majority
L I No
Explanatory 1O
Notes
!
o

- -95(175) -



INFLUENCE ENTRY
[ ] pv e

Number ]013 Name [09-14

(Ee) @ma)E

W (Hisvérieyss

S IR
“Repoits )

Origin FEP 009 TOP @ Destination FEP {014[Buffer |«s!
e FEP 000 O & Mech. &
Phys. Phys.
Prop. Prop.

Influence Level

Influence Description [Continuity of stresses and momentum flux between overpack and buffer. =
=
Influence . Scenario
Information * GroupID S Date .‘
“General [0 Well Known s .Expertise [J Expert
Knowledge []Moderately Known of Group. [(JEducated Guess
- 70 .OPoorly Known 1 (] No Expertise
- . O Controversial . ‘ .
o Gfoﬁp" OYes
Concensus []Majority
Explanatory T [©]
Notes
5l

o
12
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INFLUENCE ENTRY

K [ | e (T (i verity.. ") (st i) (SBFEPS ) (72 Mabeix ) (1 Reports™)
Number @ Name [10-03
0
Origin FEP [01070P [ 4] Destination FEP [005THLW [
B Chem.
Prop.

Influence Level ‘ 10

Influence Description [Continuity of concentrations and mass flux between the overpack/container and the [0
waste form (same as 3-10)

Influence Scenario
Information Group ID Dite

General [ Well Known Expertise . [ Expert
Knowledge [ Moderately Known of Group [JEducated Guess
. [0 Poorly Known - . ONo Expertise
- [ Controversial T

Group [JYes AR
Concensus [ Majority . oo . ST
DI No . : . _

Explanatory <
Notes

Ly
hotd

- 97 (177) -



Number |076 Name |1

Origin FEP [010[OP @

(Fiventysd )[4 st = (A Feps e

(v Maerix) (V¥ Reporis™ :

0-08

Chem.
Prop.

Influence Level I ]

[nfluence Description

Influence
Information

Explanatory
Notes

Destination FEP |008

op &
Thermal
Prop.

R

Some corrosion reactions may be sufficiently exothermic to influence the thermal O
properties of the overpack. However, this is expected to be minimal.
—_
&
Scenarie
Group ID _ Date
General [1Wel! Known Expertise [ Expert
Knowledge T Moderaiely Known of Group [ Educated Guess
. - _OPoorly Known O3 Mo Expertise
3 Controversial
Group [1Yes
Concensus [] Majority
' [1No
B
}
[
.
L
s
34
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INFLUENCE ENTRY

[0 (] (] (] EEN (BerErer]) (o) (repsn
Number Name [i0-09
Origin FEP |010 |OP & Destination FEP {009 [OP &
Chem. Mech. &
Prop. Phys.
Prop.
Influence Level
Influence Description (Comosion of the overpack will affect the physical and mechanical properties of'the  |©
overpack eventuatly leading to overpack failure (containment failure). Corrosion
reduces the strength of the overpack. Subsequent corrosion products will have
different mechanical and physical properties.
H 12, pp V-6 through IV-55.
=
Influence ,_--”" Scér'lario".
Information Group ID n - o ;_Dh'te
. General "0 Well Known o Expertlse O Expert
S Knowledge»"i] Moderately Known - of Group [J Educated Guess
S [ Poorly Known o DNO Expertise
] DControversml : ;' SER

U CGrowpOYs

*...Concensus_ -0 Majonity -

T O Ne R

Explanatory ]
Notes
55

ol
w
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INFLUENCE ENTRY-
Number Name T

ME mx"ﬁip] [%R'eﬁ"o': £ ‘]

Origin FEP [010]OP @ Destination FEP [011]
Chern.
Prop.

Influence Level (9

Influence Description jCorrosion (dissolution and precipitation reactions between the groundwaier and the i
overpack/container ) generating corrosion products will influence mass transport
through the overpack to the HLW and from the HLW through the corrosion

products to the buffer {changes in porosity. density, pore water chemistry, sorption,
solubilities).

See H 12, Rpt 2, pp. IV-10 10 IV-38

A%
Influence Sée;iérid'
Information Groupl]) . Date
" General .0 Well Known - _.,‘Expenise 0O Expert
Knowledge 0 Moderately Known oo of Group (0 Educated Guess
L = [0 Poorly Known .. w700 L) No Expertise

N O Controversial

Group ‘O Yes
Concensus 0 Majority
. . 'ONo

Explanatory [ <
Motes
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INFLUENCE ENTRY
BT s |

Number Name [I0-15

Everiry (A5 %‘j&w—FEP‘s )

Origin FEP [010}OP & Destination FEP [015|Buffer |4
Chem. Chem.
Prop. Prop.

Influence Level

Influence Description [Continuity of concentrations and mass flux between container and buffer. O
o]
Influence | *’ Scenario
I ti P ‘ .
nformation . Date
o " Expertise [JExpert
Knowle ge El Moderately Known o of Group O Educated Guess
' U] Poorly Known . .07 ONo Expertise
'EIControversml SO .
Explanatory [
Notes N
L
___ a2
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INFLUENCE ENTRY

T8 ErEE s EnE]

agverify ) (FEiist v ) (o) FERS 4 ) (5 Matedx  )( 4 Reports )

Number Name [T1-06

Origin FEP [011[OP & Destination FEP [006|HLW e
Hydro. Hydro/
Mass Tr. Mass Tr.
Prop. Prop.

Influence Level

Influence Description |Continuity of pressure and water/gas fluxes between the overpack/container and the [
waste form. (same as 6-11)

A%
Inftuence | -Sceparfd ;
Information . Gro“ﬁ'_‘m | - Date
Genera] [J Well Known Expertise [JExpert
Knowledge [0 Moderately Known of Group [ Educated Guess
. == [OPoorly Known ] O No Expertise
- - 70 O Controversial :
"Group [JYes
Concensus .[] Majority
~ s 2 MNo
Explanatory - o
Notes B
1
N
o
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INFLUENCE ENTRY

| [ = T Ceoverity )24 List o (s PR+ Malerix 3 (2 Reports &
Number [023 ]  Name
Origin FEP [011[OP & Destination FEP 1016[Buffer 'Q
Hydro. Hydro. /
Mass Tr. Mass Tr.
Prop. Prop.

Influence Level

Influence Description [Continuity of pressure and water/gas flux between overpack/container and buffer. |9
<
Influence | - Scenario
Information " Group ID - | Date
" General [ Well Known Expertise {J Expert
- Knowledge [0 Moderately Known of Group [1Educuted Guess
- .- dPoorly Known 0 No Expertise
O Controversial
Gﬁ)up O Yes
.. Concensus [] Majority
s [INo ’
Explanatory ko
Notes
l
1
I
!
1o
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INFLUENCE ENTRY

ErE FEE EE ET {(gaveri &) §FLiseas [ omarncs){EREmE

( FEP's =%

Number Name {12-13

Origin FEP 012]Buier | @ Destination FEP [013[Buffer |4
Radialogi Thermal |
cal Prop. Prop.

Influence Levet [6

Influence Description |The radiation experienced by the buffer from the HLW / overpack radiation provides | £
a source of heat to the buffer.

o]
Influence | . Scenario
Information |- GroupID - : i Date
_ - General [JWell Known Expertise 3 Expert
‘ Knowledge 0 Moderately Known . of Group .0 Educated Guess
R O Poorly Known . [ONo Expertise
D Contrcversmi ’ ]
Group E]Yes
. Concensus -0 Majority
‘ONo
Explanatory - 2]
Notes

40
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INFLUENCE ENTRY

i | | R

Number Name

Origin FEP [012 [Buffer Destination FEP [014[Butfer
Radialogi Mech. &
cal Prop. Phys.

| iProp.
Infuence Level ‘:

Influence Deseription [Radiation (alpha. beta, gamma, peutron) damage to the minerals in the buffer may
result in changes in the physical properties of the buffer. Shielding from the
overpack is expected to minimize this effect.

[®

See H 12, Rpt 3.. pp. 1V-37 1o IV-38.

al

Inl‘luel_xce Scenario
Information Gr dup D Date
General [0 Well Known Expertise [JExpert
Knowledge [0 Moderately Known of Group [J Educated Guess
o O Poorly Known O No Expertise
O Controversial
< - Group O Yes
Concensus [ Majority
T O No
Explanatory o
Notes

44
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INFLUENCE ENTRY
E | | (TR

Number Name [12-15

trix_f":if] ['rRep'értsJ

Origin FEP Q12 [Buffer |4 Destination FEP [G15[Buffer |
Radialogi Chem.
cal Prop. | Prop.

[nfluence Level |02 __]

Influence Description [Radolysis of the porewater in the buffer may influence the chemical composition of [¢
the pore water and thus infiuence buffer stability and radionuclide chemical
properties in the buffer.
See H 12, Rpt. 3. pp. [V-37 10 IV-38.
o]
Influence Seenario
Information Group ID " Date
General O Well Known - Expertise [JExpent
Knowledge [1Moderately Known - of Group [JEducated Guess
- O Poorly Known ’ [0 No Expertise
O Controversial - S
~ Group [ Yes
Concensus [ Majority
) [l No
Explanatory <&
Notes
i
P
oy
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INELUENCE ENTRY
Cr B E

Number Name [13-08

)(isad) (B eps 2 )(: - Matrix s

“FiRéports )

Origin FEP {013 {Buffer & Destination FEP |008i0P ™
Thermal Thermal
Prop. Prop.

Influence Level ] 10 |

Influence Description [Continuity of temperature and heat flux between buffer and overpack/container. %
{same as 8-13)
L <]
Influence - Scenario
Information Group ID S ‘ “. Date
General [1Well Known Expertise [J Expert
Knowledge []Moderately Known . . of Group O Educated Guess
© O Poorly Known RS o O No Expertise
it ] Controversial L
5 Groilp 'O Yes
Concensus: [ Majority
' - [ONo
Explanatory £
Notes
‘o
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INFLUENCE ENTRY

ety 3 (BRELES

Number Name (13-14

S (ErrErs ) (Ve ) (% Repiris 1Y)

Qrigin FEP (013 Destination FEP [014[Buffer |4n
Mech. &
Phys.

Prop.

Influence Level

Influence Deseription {Temperature will influence the swelling pressure/volume change of the buiter upon  |Q]
resaturation

See H 12, Rpt 2.. pp. B-36.

o]
Influence Scenarlo T

Information |- Group m | ﬁ | Date
General Well Known Expertise .[J Expent
i) Moderately Known - . of Group O Educated Guess
Poorly Known . D No Expertise
O Controversial Co S
Explanatory ]
Notes
1

34
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INFLUENCE ENTRY
R e [ (e (e (8

Number Name [13-15

Origin FEP (013 [Buffer dn Dustination FEP (015 [Buffer | 4a
Thermal Chem.
Prop. Prop.

Influence Level

Influence Deseription [Temperature affects the chemical properties of the bufler by influencing kinectics of £+
_ buffer-groundwater reactions, solubilities (dissolution/precipitation reactions) and
complexation/sorption behavior.
See H 12, Rpt 2, pp. B-60 to B-61.
o
Influenee ’
Information - SV
General [ Well Known . Expertise [J Expert :
nowledge ,[]Moderately Known - " of Group - [J Educated Guess -
O Poorly Known O No Expertise
[0 Controversial
roup ElYes- ";
3 iviajority
= ONo
Explanatory kti
Notes
5]
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INFLUENCE ENTRY
G e s || Hpveny ) 'L'I*sn@[%mpfsf- S (=Mt ) (i repore )

Number Name [13-18

Origin FEP {013 [Buffer | 4u Destination FEP [016[Buffer J4@
| Thermal Hydro. /
Prop. Mass TT.
Prop.
Influence Level
Influence Description [The influence of temperature on the buffer permeability is munimal and primarily [+
attributed to changes in the water density and viscosity with temperatare (3 12, Rpt.
2, pp. B-25, B-53))
The thermal gradient in the buffer also influences the resaturation rate of the buffer.
(F 12, Rpt. 2, pp. B-25)
With respect to mass transport (diffusive transport, the the effective diffusion
coeflicient is dependent upon temperature, (H 12, Rpt. 2, pp. IV-77)
o]
Influence | - } Ségnario '
Infermation | - ‘Group ID : ‘. | ~. s N _'Déte
General .13 Well Known . Expertise []Expert
Knowledge [ Moderately Known up [ Educated Guess
. o0 .- OPoorly Known DNo Expertise
R a Conuoverslal
s ;,Gr&l:'p ‘.'E] YCS B '
. Coneensus [] Majority
Crhoe s 7T ONo
Explanatory O
Notes
{
i
;
A

40
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INFLUENCE ENTRY

(FaverinyiE):

) (e s (vt (Reporas)
Number Name [13-17 |

Oriein FEP (013 |Bufter - Destination FEP [0F7{EDZ '
; Thermal Thermal
Prop. Prop.
1

Influence Level

Influence Description [Continuity of temperature and heat flux between buffer and damaged / excavated |9
rock.
i
E{};
Influence " Scenario
Information Group ID _ Date
General [7 Well Known " Expertise [JExpert
Knowledge :(d Moderately Known of Group [ Educated Guess
2 3 Poorly Known ' . O NoExpertise
: EI Contrcwersml . o
Group a Yes
Concensus [ Majority
oo ONe
Explanatory ' %]
Notes |
: 3
[
Lo
D
o

47
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INFLUENCE ENTRY

Number Name {14-09

(e (5 rmre s )| #Marix s )

Origin FEP {014 [Buffer - Destination FEP {009,0P
’ Mech. & %Mf:ch. &
Phys. iPhys.
Prop. iProp.
Influence Level [10
Influence Description |Continuity of stresses and momentum flux berween the bufter and the [
overpack/container. (same as 9-14)
o
Influence | . ,Sééﬁﬁrio'_
Information Group ID L Date
. "General -0 Well Known Expertise [ Expert
- Knowledge [JModerately Known of Group [ Educated Guess
-k -0 Poorly Known : O Mo Expertise
. T Controversial
" Group .0 Yes
Con¢ensus [ Majority
S O Ne
Explanatory itd
MNotes
|
e

18
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INFLUENCE ENTRY

B R ETE [ERE (Biverfyra)( 2

Number Name {T4-16G

Origin FEP [014 [Buffer |4 Destination FEP {016[Buffer |4
Mech. & Hydro. /
Phys. Mass Tr.
Prop. [Prop.
influence Level
Influence Description |The permeability of the buffer is dependent upon the dry density of the butter £
See H 12, Rpt. 2, pp. B-19.
o
Influence ngngrio '
Information Grouﬁ o : Date
Genéral ‘(] Well Known Expertise [J Expert
Knowledge ‘[ Moderately Known of Group [ Educated Guess
oo «5 - [ Poorly Known ‘ J No Expertise
&7 OControversial
GI‘DUP 1 Yes
Concensus [ Majority
© -4 [INo
Explanatory it
Notes
]
i
o

49
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INFLUENCE ENTRY
(] (e sl Eny (eavenibyid){ i Listie?

Nuniber Name [T14-18

Origin FEP [014 [Buffer |4 Destination FEP {018’
Mech, &
Phys.
Prop.

Influence Level | 10

Influence Deseription [Continuity of stresses and momentum flux between buffer and damaged/excavated \%
rock.
i G
Influence { - S.cenario
Information Group ID | | Date
General [1Well Known Expertise [JExpert
Knowledge [JModerately Known of Group []Educated Guess .
- O Poorly Known . [ No Expertise
[ Contraversial
Group [ Yes
Concensus [ Majority
L ONo
Explanatory £
Notes
o]

30

- <114 (194) -



INFLUENCE ENTRY

() ) (EE] [T (5 verily ) (S50 LiReRE o307 (e MaEDE) (- Repbres)
Number Name [T5-10° "l
o
Origin FEP (015 [Buffer ¥ Destination FEP [0t0|OP &
Chem. Chem.
Prop. Prop.
Influence Level
Influence Description |[Continuity of concentrations and mass flux between the buffer and the ]
overpack/container.{same as }10-15)
b
&
Influence ‘Sceuario
Information Group D | Date
General [ Well Known . Expért:se O Expent
Knowledge O Moderately Known of Group [ Educated Guess
O Poorly Known AN -~ O No Expertise
o O Controversial ;
~ Group [ Yes
Concensus [ Majority
S ONo
Explanatory | m
Notes
- o]
5
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INFLUENCE ENTRY
CrEET 7313 (zvesify](

Nomber 1087 ] Name [15-13

P's ) (R Matricy- ) (SURepbra )

Qrigin FEP [G15[Bulfer 4 Destination FEP 1013 Buffer
Chem. Thermal
Prop. Prop.

Influence Level [T}

Influenee Description [Exothermat chemical reactions in the buffer may contribute to the thermal O
tield’properties of the buffer, but the effect is expecied to be negligible.
o
lnﬂuc[lce ] Sceh:i_rib
Information Groiip 1]) Date
. General [ Well Known Expertise [ Expent
Knowledge [ Moderately Known of Group [ Educated Guess
e "0 Poorly Knawn . 'ONoExpertise
g O Controversial L )
-7 Group [ Yes
Concensus [ Majority
Explanatory 4>
Notes
||
P
B
£eg
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INFLUENCE ENTRY

[ [ T (Every T e
Number [088 Name [15-14

Origin FEP 015 (Buffer L] Destination FEP {014]
Chem.
Prop.

Influence Level

BEE

3 Matrix ) (4 Refpofits 3]

[nfluence Description [The minerologic composition of the buffer may influence the tensile stress behavior, £
the elastic modulus, the unconfined compressive strength of the buffer, and the
swelling pressure / volume expansion of the buffer.
See H 12, Rpt 2., pp. B-26 to B-27, B-36-B-38.
o
Influence Scenario ‘-
Information Group VlD. . _ L Date
- General . [J Well Known Expertise [JExpert
Knowledge [0 Moderately Known of Group [JEducated Guess
. -7 [ Poorly Known ;.. [ONo Expertise
;E]Controversml - SRR
Group E] Yes B
Concensus a3 Majunty
0O Ne
Explanatory [
Noles
i
Y

[¥]]
Do)
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- INFLUENCE ENTRY

B | | [

Erert il \-.Jn

FEFEPS T ) (SE MatXR "'][=mRepo:ts

Number Name

Origin FEP [015 [Buffer & Destination FEP ({016]Buffer [4a]
Chem. Hydro. /
Prop. Mass Tr.
Prop.
Infiuence Level
Influence Description [The buffer permeability is dependent upon the mineralogical mix of the buffer and (]
the chemical compositien of the groundwater and may change with time if the buffer
minerology alters due to interactions with the groundwater. (e.s., percent bentonite
clay:% sand).
See H 12, Rpt 2., pp. B-18, B-25, B-60 to B-61.
S
Influence | .- Sééﬁﬁrio ol
Information Group lD : : Lo Date
General D Well Known . Expertise []Expert |
:'__,Knowledge ‘0 Moderately Known " of Group [0 Educated Guess

. ' Poorly Known

‘O No Expertise
1 Controversial

Gr up :E‘j.Yﬁ
oncensus E]Majonty
. ‘ONo

Explanatory &
MNotes

54
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INFLUENCE ENTRY ,
7] (] (0 [T (Aveiisy ) (f
Number Name [15-19

<) (M) (FRepors )

Origin FEP [015 [Buffer Destination FEP |[019{EDZ [
Chem. Chem.,
Prop. Prop.

lfluence Level [TG

Influence Description |Continuity of concentrations and mass flux between buffer and excavated/damaged 21
rock.
3
Influence | . Ségpg;io_ o
Information GroupID L . : Date
' General ‘[JWell Known . Expertise - ] Expert
Knowledge [0 Moderately Known - - of Group . [J Educated Guess
St i [ Poorly Known . T O No Expertise
20O Controversial ‘
s :fGEiiﬁp: Ol Yes . e atl
-Concensus [ Majority IR
;-7 - ONo _ S
Explanatory 3]
Notes
fey
53
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INFLUENCE ENTRY

TR (B ES | (BT (Eveysd(

By EPs ) (4 Matix 4T) (¥ Reports# )

Number Name [16-11
Origin FEP [016|Buffer {4a Destination FEP [011]
Hydro. /
Mass Tr.
Prop.

()3
Hydro.
Mass Tr.
Prop.

Influence Level

Influence Description {Continuity of pressure and water/gas flux between the buffer and the o
overpack/container. (same as 11-16)
o]
Influence ' Scénﬁrio :
Information . Group ID " Date
. General_ [] Well Known _Expertise [ Expert
Knowledge ‘0J Moderately Known of Group - [ Educated Guess
. - ;0 Poorly Known : O No Expertise
S EI ConLroversnal
.Group E! Yes
L Com:ensus ‘0 Ma}omy
P D o
Explanatory 12
Notes
o)
36
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INFLUENCE ENTRY
B R R R

Number Name [16-13

P i R S i ie e g 1 | e N et by
ey (i

Origin FEP [016[Buffer &« Destination FEP [013{Buffer
Hydro. / Thermal
Mass Tr. Prop.
Prop.

Influence Level

Infuence Description {Thenmal properties of the buffer may change as a result of changes in the density, 0!
void ratio, and water content of the buffer.
g
H 12, pp. IV-59 and Appendix B, pp. B-17. [
o
Influence Scenario '
Information : Gr'qﬁp D - Date
‘General [ Well Known Expertise [JExpert
" Knowledge []Moderately Known : of Group [JEducated Guess
A0 Poorly Known [0 No Expertise
< O Controversial L
. 'Vérqubvf—:l:] Yes
Concensus , [ Majority
‘ ST ONo
Explanatory £
Notes _5
|
|
I
i
I
|
|
v
P
o
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INFLUENCE ENTRY

Number Name [16-14

7 repe (VT [ Reporis )

Origin FEP [016 [Buffer e Destination FEP |014{Buffer 34
Hydro. / Mech. &
Mass Tt Phys.
Prop. Prop. |
Influence Level
Influence Description {The degree of saturation of the buffer will influence the physical and mechanical <
behavior of the buffer (i.e., Poisson’s ratio, water content, shear strength properties, [ |
swelling pressure/volume change)
See H 12, Rpt. 2, pp. B-30 1o B-38, B-34 10 56.
ke
Influence | “$<l:enalj_io -
Information :-G.r.o'ipl.m - | Date
| .General O Well Known Expertise [0 Expert
7 Knowledge -] Moderately Known - of Group [JEducated Guess
tine w1 Poorly Known . [0 No Expertise
o . [IControversial
. Groop OYes
.. Concensus [J Majority
“ o= [ONo
Explanatory ]
Notes
!
|
1
|
o
38
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INFLUENCE ENTRY
EEEmr] (Evemn )

Number Name [16-20

Origin FEP [016 [Buffer |4 Destination FEP [020 EDZ  [4
Hydro. / Hydro. /
Mass Tr. Mass Tr.
Prop. Prop.

Influence Level

Influence Description [Continuity of pressure and water/gas flux between buffer and damagedfexcavated — [€]
rock zone.
G
[nfluence | = Scenario
Information - GroupID . Date
" General [ Well Known Expertise [ Expert
Knowledge & Moderately Known of Group [ Educated Guess
.+ [ Poorly Known . {0 No Expertise
3 Controversial
_ "Group [ Yes
- Concensus - [J Majority
- - ONo ‘
Explanatory <
Notes
iG]

39
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INFLUENCE ENTRY
] (= =] EnT (i vernia(aa

Number [029 Name 17-13]

s e

S

Origin FEP [017 [EDZ @ Destination FEP |013|Buffer |4
Thermal Thermal
Prop. Prop.
|

[nfluence Level

Influence Deseription |Continuity of temperature and heat flux between the excavated/damaged rock and the |G|
buffer. {same as 13-17)
c]
Influence Scenario
Information " Group ID . Date
General T Well Known oo Expertise '[] Expert
Knowledge [ Moderately Known i ‘of Group ' [J Educated Guess
i (] Poorly Known +*.{] No Expertise
{J Controversial
. Group [J Yes %
: Concensus . [J Majority <
o CINo -
Explanatory { 5
Notes |
| I3

60
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INFLUENCE ENTRY

LISEaR) (B FEPs ) (4 Mardini)

S Reports-

Number Name [17-21

Origin FEP [017 [EDZ e Destination FEP {021 [FF &
‘Thermal Thermal
Prop. Prop.
I

Influence Level

Influence Deseription [Continuity of temperature and heat flux between excavated/damaged rock and intact O}
rock.
a8
Influence Scenario
Information Gronp ID - Date
General EI Well Known Expertise [0 Expert :
Knowled e [0 Moderately Known of Group .0 Educated Guess -
- &2, (0 Poorly Known .. [0 No Expertise
0 Controversial i
Explanatory 0
Notes ]
i
|
1o

6l
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INFLUENCE ENTRY
] R (Eventy73)(2 Lt
Number Name E

5] (e pEPs ) (3 MAERRE) (& Reporss -

Origin FEP (018 1}:_/]Dzh & 4@ Destination FEP [0_1&?4112'?& &
ech. &
Phys. Phys.
Prap. [Prop.

Influence Level

Influence Description [Continuity of stresses and momentum flux between the excavated/disturbed area and {©
the buffer (same as 14-18)
15
Influence Sg:eiiarfiq""
Information ) G‘_'°,‘_’1i_m_ ) _ " Date
General ‘00 Well Known Expertise []Expert
- Knowlédge [JMaderately Known of Group [ Educated Guess
coe LBk O Poorly Known ‘ : O No Expertise
" O Controversial
N -_”G,r_ou”'['l EIY% '
. Concensus -[]] Majority
oo O No
Explanatory kts
Notes
io!
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INFLUENCE ENTRY
R T [ E5S [

Number Name [18-22

Origin FEP @ Destination FEP [022 [FF ™
Mech. &
Phys.
Prop.

Influence Level

Influence Description [Continuity of stresses and momentum between excavated/damuged rock and intact |G
rock.
=
Influence |- . Scenarlo o
Information |- Group ID o Date
General 0] Weli Known Expertise [JExpert
‘Knowledge D Moderately Known of Group {JEducated Guess
s .OPoorly Known . [ONo Expertise
;D Controversm! '
i Group OYes
. Concensus 'O Majority
s a3 No
Explanatory it
Notes
]
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INFLUENCE ENTRY
I a3 ot eV (s fEta e

Number Name ]19-15

i) e

S BT kg
=2 Reportst

Origin FEP [0I9|EDZ & Destination FEP [015[Buffer |4
Chem. Chem.
Prop. Prop.

[nfluence Level

Influence Description |Continuity of concentrations and mass flux between the damaged/excavated rock arealQ
and the buffer. (same as 15-19)
i
Influence |. : Scenario -
Information | . Ry
o L gmepate.
‘0 Well Known -, Expértise - [l Expert
e ") Moderately Known - - of Group (] Educated Guess
[ Poorly Known [ No Expertise
- 3 Conrroversial
roup [1¥es
* # Concensus ~-[] Majority
;s A O No
Explanatory <
Notes
3
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INFLUENCE ENTRY
Eigs [EE (R
Number Name [19-33

(@Bvein)E

Origin FEP (019 [EDZ & Destination FEP |023|FF &
Chem. Chem.
Prop. Prop.

Influence Level

Influence Description |Continuity of concentrations and mass flux between excavated/damaged rock zone  [{|
and intact/far field rock zone.
5
Influence | =~ Sc_éﬂ_‘é\'rio_, ‘
Information S ) : | Date
1éral ‘00 Well Known . Expertise []Expert
o 1] Moderately Known -~ of Group [J Educated Guess
#%..[d Poorly Known ..o [ No Expertise
O Controversial
us [ Majority -
= "I No
Explanatory ats
Notes
.
j !
T
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INFLUENCE ENTRY

(el s A g

Wvensy [ty (35 FEps

Number Name [20-16

—

“EMaE 5 (7 Reporté )

Origin FEP [020[EDZ ™ Destination FEP [016({Buffer
Hydro./ Hydro. /
Mass Tr. Mass Tr.
Prop. Prop.

Influence Level

Influence Description |Continuity of pressure and water/gas fluxes between the domaged/excavated rock 10
area and the buffer. (same as 16-20)

Influence | _chgna:ric')_':
Information Group 1]) ; .‘ Date
- General [1Well Known Expertise [JExpert
Knowledge - Moderately Known of Group [0 Educated Guess
S -1 Poorly Known . O No Expertise
O Controversial : :

' ?.-3 --:_-Gmnp,:_,lii Yes
-.:Concensus : [] Majority -
Ll _ ONo

Explanatory ity
Notes
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INFLUENCE ENTRY
G e [EnE Fal (iverifys)(¥Eeisent )

Number Name [20-24

BFEPs A (1 Matrix 2 [ Reports =

Origin FEP [020|EDZ dn Destination FEP (024 FF &
Hydro. / Hydro. /
Mass Tr. Mass Tr.
Prop. Prop.

[nfluence Level

Influence Description [Continuity of pressure and water/gas flux between damaged/excavated rock area and [
far field intact rock zone. )
9]
Influence } '--Scel.mrio-
Information G_“‘ﬁl’ m : Date
* Genéral . O Well Known Expertise [JExpert
Knowledge {1 Moderately Known of Group [ Educated Guess
, - ./ Poorly Known [0 No Expertise
-0 Conlroversml
— Group I:Ich AN
o Concensus ‘0O Majority -~ -
to “ONo
Explanatory [C2]
Notes
||
H
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- INFLUENCE ENTRY |
Number Name EE

22 (-Ei M5 (BRReports v

Origin FEP [021 [FF 4 Destination FEP [017]EDZ &
’ Thermal Thermal
Prop. Prop.

Influence Level [0 |

Influence Description [Continuity of ternperature and heat flux between damaged/exavated rock and =
intact/far-field rock. {same as 17-21)
|
A
Influence {  Scenario
Information . ‘G_r'oup 1D _ ‘ : Date
" General {0 Well Known . Expertlse C] Expert
Knowledge [ Moderately Known of Group [ Educated Guess :
‘ 7, . O Poorly Known : .. C1No Expertise .
. OContoversial
_ Group 'O Yes o
'Concensus OMajodty -
-ONo I
Explanatory it
Notes
||
G
48
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INFLUENCE ENTRY
) (] ) (e (3tvanity &) (Foid

Number Name [22-18

Origin FEP 022

Destination FEP [018 '[EDZ r_@_[

Influence Level

Inflience Description Continuily of stresses and momentum between the intact/far field rock and the G
damaed/excavated rock area. (same as 18-22)
o]
Influence - Scenario
Information Grouip ID ‘ Date
" General O Well Known ' Expertise [JExpert
Knowledge - O Moderately Known - . of Group -[JEducated Guess
- . .- OPoorly Known e ‘[ No Expertise
- [ Controversial ‘
o Group O Yes
Concensus :L] Majority
- - .- ONo
Explanatory [
Notes
L ©

6%
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INFLUENCE ENTRY
AEEIE]

Number {040 Name [23-19
Origin FEP [023 [FF Ch“é Destination FEP (019[EDZ ~ " {4a

A FEP's =-J( Matnx*"‘][- Reports &

Prop. Chem,

Prop.
Infiuence Level [ 10

Influence Deseription [Continuity of concentrations and mass fluxes between the intact far-field rock and |0
the damaged/excavated rock. (sarme as 19-23).

Influence | .- Scénario :
Information Group]]) -- R Date
General [ Well Known ' Expertlse O Expert

Knowledge O Moderately Known
- .OPoorly Known
.. [ Controversial

of Group [ Educated Guess
e O No Expertise

Group O Yes
Concensus " [] Majority
- ONo
Explanatory [0
Notes
P
g

0
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INFLUENCE ENTRY
T (P (] [FE] (sEyentas) (S
Number Name [23-25

(esrmmes 3% (7 ManiR ) (i Reporis T

Origin FEP [0Z3]FF Chem.| 4 Destination FEP [025 [Bio @
Prop. Environ.
Prop.

Influence Level [10

Influence Description [Continuity of concentrations and mass flux between far field intact rock and g]
environmental/ecological biosphere compenents.
o
Influence | . Scenano
Information 7 Group ID o S " Date
‘. General E] Well K.nown ' Expertise [0 Expert
Knowledge ‘(] Moderately Known " . of Group [ Educated Guess
8O Poorly Known L : EI No Expertise
{J Controversial T E
;- Group ‘OYes _
Concensus 0 Majority ™
) - No
Explanatory 3]
Notes
i
R
o

7l
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INFLUENCE ENTRY
(=] ) s @] Everity bl ) EiRLIstEE ) (M FERs

Number Name [23-30

) (e MardE ) (i Reports

Origin FEP [023 [FF Chem] & Destination FEP {030{Bio I
Prop. Human
Prop.

Influence Level

Influence Description [Continuity of concentrations and mass flux between the Far-field intact rock and the [
human biosphere components.

Influence | - Scenarlo
Information : Group ID o Date
o General I:IWell Known : fExperhse O Expert
. Knowledge []Moderately Known " - of Group [ Educated Guess

3 Poorly Known T E]No Expertise
l:IConlroversmI Sl o

rI'-‘.;—G!’Q“p'DY&G
,{.Conce_hsus_‘DMajority S
i 4 S No )

Explanatory
Notes

=
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INFLUENCE ENTRY
43| B e EE iV erify ) (3 List

Number Name [24-20

j[-‘:._;f}i;;’EEl""é‘;.%é*L ‘

Origin FEP [024]FF & Destination FEP OZOIEDZ (@]
Hydro. / Hydro. /
Mass Tr. iMass Tr.
Prop. TProp.

Influence Level

Influence Description (Continuity of pressures and water/gas fluxes between the far-tield intact rock and the [¢
damaged/excavated rock areas. (same as 20-24)
o
Influence |. Scf.narm '
Information Group ]D . o | Date
hy "Géhéfa[:ﬂ Well Known Expertise [J Expert
- Knowledge :[JModerately Known of Group [JEducated Guess -
: O Poorly Known .- i [ONoExpertise
O Controversial o
OYes
‘0 Majority -
~"ONo
Explanatory [+
Notes
1o
73
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INFLUENCE ENTRY

B [ (B ERE

Number Name

Origin FEP [024]FF « Destination FEP [025[Bio ™
Hydro. / Environ.
Mass Tr. Prop.
Prop.

Influence Level

Infuence Description {Continuity of pressure and water/gas flux between intact far field rock zone and 3|
environmental/ecological biosphere components.
o]
Influence | " Scenario -
Information |- GroupID Date
. General O Well Known . Expertise [JExpert
Kpowledge O] Moderately Known .- of Group [ Educated Guess
s " OPoorly Known deo [ No Expertise
_ O Controversial ’
. Group D Yes
- Concensus - [J Majority
N .. - ONo
Explanatory A%s
Notes
[
!
L]
O
T4
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INFLUENCE ENTRY

arify i ](' JLlSt-’:‘:‘_,][f mFEPsijf Matr .‘

X | e | e | {5
Number Name [24-30
!
Qrigin FEP 0:24 FE [ & Destination FEP [030[Bio &
Hydro. / Human
Mass Tr. Prop.
Prop.

Influence Level

Influence Description |Continuity of pressure and water fluxes on the human biosphere components. o5
L =
Influence Scenériu
Information Groupl]) : - Date
General [ Well Known . Expertise [JExpert
Knowled e . (] Moderately Known . ‘of Group {0 Educated Guess
-1 O Poorly Known o - O Mo Expertise
_ -0 Controversial o
Group 10 Yes
Concensus =[] Majority
S "ONo
Explanatory <
Notes
:
;
i
;!
b

73
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INFLUENCE ENTRY

E EE ][Oy E { Verify: J[
Number Name ‘25-23
Origin FEP [023[Bio & Destination FEP [023[FF @]
"|Environ. Chem. |
Prop. Prop. }
|

Influence Level

Influence Description {Continuity of concentrations and mass fluxes between the environmental/ecological |4+
biosphere components and the far-field intact rock.
53
Influence . Sgeﬂ%rid -
Information Group!D -‘ Date
General [JWell Known Expertise [ Expert
Knowledge O Moderately Known of Group [ Educated Guess
T - OPoorly Known O No Expertise
.O Controversial
- Group ‘O Yes
‘ Concensus i Majority
oo 'DNo
Explanatory o
Notes
3
&
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INFLUENQE ENTRY

) (e G B

FEVE R RaR ) (e R

Number Name {25-24 |

1
Origin FEP Bio & Destination FEFP 1024 FF {4
Environ. IHydro. /
Prop. Mass Tr.
i ;PI‘OE.
Influence Level
Influence Deseription {Continuity of pressures and water/gas fluxes between the human biosphere €3]
components and the far-field hydrological system.

5

Influence
Information

Explanatory
Notes

L . ) Date
"0 Well Known -Expertlse O Expert
O Moderately Known of Group O Educated Guess .

* O Poorly Known . .[0No Expertise
D Controversml o . _

1s < T3 Majority
~'ONo

R

m
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INFLUENCE ENTRY
GG R [EDE v o (B Ly [Esiee %‘](%bzamg@m‘ﬁ%’fﬂ
Number Name [26-23
COrigin FEP @gi:man ': Destination FEP wChem

Prop. || Prop.

Influence Level 10

Influence Description {Continuity of concentrations and mass fluxes between the human biosphere g‘
components and the far-field chemical/geochemical system.

— O
Influence ’ i T T R
Information - - m-
ieral - Well Known ,

1 Moderately Known : O] Educated Guess -

‘[d Poorly Known -0 No Expertise

‘[0 Controversial
Explanatory E}T

Notes
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INFLUENCE ENTRY

Number Name ‘26-24

Origin FEP [030]Bio L Destination FEP {024[FF @
Human Hydro. /
Prop. Mass Tr.
Prop.

Influence Level

Influence Description (Continuity of pressures and water/gas fluxes between the human biosphere [
components and the far-field hydrological system.
O
Influence )
f ti PRI
Information o .Date { B
- Expertise [ Expert
" -of Group ;[] Educated Guess *
"TINo Expertise
Explanatory &
Notes
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