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PREFACE 

This report concerns a study which is part of the SKI performance assessment 
project SITE-94. SITE-94 is a performance assessment of a hypothetical repository 
at a real site. The main objective of the project is to determine how site specific data 
should be assimilated into the perfonnance assessment process and to evaluate how 
uncertainties inherent in site characterization will influence performance assessment 
results. Other importanr elements of SITE-94 are the development of a practical and 
defensible methodoiQgy for defining, constructing and analyzing scenarios, the 
development of approaches for treatment of uncertainties, evaluation of canister 
integrity, and the development anti application of an appropriate Quality Assurance 
plan for Performance Assessments. 

gotalt S:ccl<.'lOO!I' 1993 

Johan Andersson 
Project Manager 
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Introduction 

A prenrr.1nary but essential stage of the SITE 94 scenario development 
p'."ocess is the identification of all features, e~.-ents. and processes (FEPs) 
which are considered important to the long-term isolation of radioacrh-e 
waste. These FEPs may be of natural or of human origins, and should be 
releYant to both the disposal site under investigation, and the timescaJes 
under consideration. Before combining FEPs into scenarios. an audit of 
the FEP list is desirable. Thus, the objective of this summary report is 
to document the speci:B.cations and methodology by which an independent 
FE? list was generated for audit purposes. The !ntention of the audit is 
!o ensure that all relevant natural and human-induced FEPs are identified 
a: this early stage of scenario development. 

The SiTE 94 Project considers disposal of spent nuciear fuel according to 

the KBS3 concepL at a site with characteristics based on the Asp{) Hard 
Rock Laboratory site. 

Description of f.1ethodology 

The methodology adopted for prc.·ducing such a FEP audit list involved 
the foHowing tasks: 

• Task 1: Compile raw FEP list 

• Task 2: Categorise and add screening criteria 

• Task 3: Consolidation coding of screened lists 

• Task 4: Perform FEP audit 

The overall process in developing the FEP audit Jist is shown schematically 
in Figure 1. Each ofthe above tasks is disc-Jssed in detail in the subsequent 
sections. 

1 
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2.1 Task 1: Compile raw FEP Jist 

Identification of FEPs has been performed previously for a Yariety of na
tional radioactive waste management programmes, and resultant FEP lists 
apply to a number of disposal concepts and cover a range of disposal 
sites. A.s a starting point for the FEP audit list, therefore, the FEP 
lists from these national exercises were compiled as an electronic spread
sheet/database. 

The database was compiled from the following pubiished FEP lists: 

• Atomic Energy of Canada Limited (AECL): spent fuel: 275 entries: 
Goodwin et al., ( 1991) 

• FK. Department of En-vironment Dry Run 3: 3().j entries: Thorne 
(i992) 

• International Atomic Energy Agency (IAEA): Safety Series: general 
treatment; 56 entries; IAEA ( 1981) 

• Nagra! Switzerland: Project Gewahr: h.igh level waste (HL\V); 44 
entries; Project Gewahr (1985) 

• SKI/SKB: Swedish scenario development; spent fuel; 1-37 entries: 
Andersson (1989) 

• Sandia National Laboratory, U.S.A.: HL\V; 29 entries: Cranwell et 
al. (1982) 

• CK. Nirex: L/ILW; 131 entries; Hodgkinson and Sumerling ( 1989) 

• U.K. Department of Environment: Sellafield Assessment: LjiL\V: 
79 entries; ~tiller and Chapman ( 1992) 

• :Nuclear Energy Agency (NEA): Systematic Approaches to Scenario 
Development; 122 entries; NEA (1992) 

Although Nagra is conducting a scenario development process for Kristallin-
1, the FEP list was incomplete at the time of compilation. For this reason, 
this source of FEPs was not used. In addition, the Kemakta FEP list for 
the SFR assessment done for SKB was not included? as !t was felt that 
Kemakta., who are responsible for developing the original FEP list, would 
be influenced by this work. 

The final compilation comprises over 1200 entries and is listed in Ap
pendix l. The level of FEP detail for each national list is highly variable, 
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as indicated by the respective values for number of entries, and reflects 
differing degrees of generalisation. However, no screening or additional 
reductions were performed during this task. For some entries, te.x"t was 
added, but only to provide additionai description to FEPs, the meaning 
of which would otherwise be too v-ague for subc...equent screening. 

2.2 Task 2: Categorise and add screening criteria 

The list in Appendi.x 1 contains numerous entries which are neither rele
>c.nt to the Swedish disposal concept nor to the disposal site. In addition. 
duplications abound in the raw list. Thus, to make the subsequent screen
ing process easier, the first stage of this task was to separate entries into 
arbitrary categories. Eight categories w:<;re selected in totaL r-i::.: 

vVaste [W] 

Buffer /Backfill [B] 
Far-field [F] 
Human actions [HJ 

Container [ C] 
Repository [R] 
Biosphere [LJ 
Geological/climatic evolution [GJ 

The letters in parentheses were used to code indiv-idual entries, and an 
attempt was made to classify FEPs according to where the FEP occurs 
(W; C; B; R: F; L) or u:hich category is the responsible agent (G; H). 
Occasionally, it was difficult to categorise FEPs in this way, in which case 
the coding applies more to the category which is affected by the FEP. 
In addition, more than one code letter was applied to a FEP if it was 
considered to apply to one or more of the categories designated. It should 
be emphasised that assigning FEPs to the above categories was performed 
as a matter of convenience, and that this separation process is relatively 
arbitrary, given the different origins of the original FEP list (Appendix 1). 

Screening criteria were then added to identify and to subsequently remove 
only those FEPs u:hich are irreievant to the Swedish disposal concept and 
disposal site. The criteria which were used are based on those applied by 
?\agra and presented in Sumerling et al. (1993). The preliminary ~cri
teria" - referred to as screening arguments, are presented in Appendix 
2. Included in Appendix 2 are NOTES: specific modifications to cer
tain screening arguments, based on consultation with SKI (.Johan An
dersson, personal communication). An additional code was provided for 
those FEPs \v"hich were either too vague or all-encompassing to be usefuL 
It should be stressed. however, that no FEP entries were destroyed as a 
result of the screening process - only removed to a separate appendix. 
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The modified screening arguments are summa...;sed in Table 1, each argu
ment having a corresponding code (for convenience, the slibsection nu.T.ber 
of appropriate text in Appendix 2). The FEP lists, sorted by category, 
and with screening code added, are shown in Appendix 3. Finally. the 
screening process was performed on the eight category lists of FEPs to 
separate entries with screening codes from those without. As mentioned 
previously, no FEPs were removed permanently, screened-o1.1.t FEPs being 
compiled in Appendix 4. 

2.3 Task 3: Consolidation coding of screened lists 

Eight lists of screened FEPs were produced from the screening process 
performed in Task 2 (in additicn to the 8 lists of screened-out FEPs in 
Appendix 4). In order to consolidate these 8 lists of screened FEPs, an 
additional. consolidation code was added, as shmvn in Appendix -5 (CON. 
CODE). The purpose of this consolidation code was to create a reduced 
set of 'processes' which included all screened FEPs, but \r,.·hich had a suffi
ciently small number to be manageable. Reduced sets in the range In-1.5 
'processes' were considered an acceptable compromise- small enough to 
be manageable, but large enough to retain specific characteristics of the 
individual FEPs, i.e. n0t too general. 

Accordingly, Appendix 5 contains the 8 lists of screened FEPs, each cate
gory list prefaced by the set of ccnsolidated 'processes'. For ease of review, 
individual, screened FEPs are grouped according to consolidation code. 



Table 1: Summary of FEP Screening Arguments 

Code Screening Argument 

Site and Disposal Concept 

Specifically Excluded Phenomer: 

relating to: 

2.1 Waste form and packaging L/11\V, organic wastes; vitrified "t>ast 

2.2 Emplacement and repository cernentitious backfill; 

2.3 Host geology salt deposits: days; 

near-surface disposal phenomena 

2.4 Local and regional thick soil/sediment sequences; 

surface en'l.-ironment 

2.5 Geo-climatic development 

Assessment Basis 

3.1 Repository design/ closure 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

Other 

Global/regional disasters 

Acts of war/sabotage 

Deliberate intrusion 

Future human society 

and technology 

Post-dosure radiological 

assessment 

Future life evolution 

4 General issues 

large topographic influences; 

oceamc processes 

arid climate; 

coastal, fluvial erosion 

operational phase; retrievability: 

major design changes 

meteorites 

TREATED SEPARATELY· 

nuclear war; terrorism 

TREATED SEPARATELY· 

futuristic assumptions ,~•out 

human beha\iour and technology 

chemical toxicity 

impacts to flora/fauna 

radiation sensiti-v-ity; 

metabolism changes 

too vague, general; incornprehensibl· 

philosophical 

Arguments 3.2 a.nd 3.3 were assigned screening code 'D' 
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2.4 Task 4: Perform FEP audit 

The FEP lists contained in Appendix 5 were used to perform an audit of 
the Kemakta FEP list (in Stoc..l.iliohn, April 21st, 1993). Participants in the 
audit were Neil Chapman and }.{ichael Stenhouse of Intera, and Kristina 
Sh.a.gius and M?.rie \Viborg of Kemakta (primarily responsible for develop
ing the Kemal-ta s:y-stem ). The objective of this exercise was to ensure that 
all rele-..-ant features, events and processes had either been incorporated in 
the infiuence diagrams already generated by KemaJ...-ta (principally of the 
waste and the engineered systems), or were a·vailab!e for construction of 
i.n:fluence di<~.oa-rams of other parts of the Process System. 

Dw.--ing the audit, each FEP in the Intera lists was examined within each 
category. A tick mark was added if it had been included in the Kemakta 
list, either as a FEP or as a 'LINK' between two FEPs. Duplicates in the 
Intera list were eliminated at tbis stage, and ex-ternal PEPs were identi
fied as 'EFEP'. For each FEP which was identi:fi~ for inclusion in the 
Kemakta system, either as a new FEP or new LI~K, a note \\·as made of 
the addition, together with its cause and effect. 

At the time of the audit, the near-field FEPs had been identified and fully 
documented, and the Intera categories which were used for comparison 
were ·wASTE, CANISTER, BUFFER/BACKFILL and REPOSITORY. 
Similar treatments for the far field and biosphere systerns ;.vere incomplete, 
although the format of the influence diagram was expected to be similar 
to that of the near field. As a result, all Intera FEP categories except 
BIOSPHERE were examined in detaiL For the biosphere, duplicates were 
identified and e~!minated. Occasionally, where two slightly different FEPs 
overlapped in terms of description, they were combined, thereby reducing 
the overall number. 

The end product of the audit was a final list of all FEPs, still retained 
under the 8 categories, wbich have to be considered in the scenario de
velopment for the Swedish waste disposal concept. This list is shmm in 
Appendix 6, and the main headings for these FEPs are included in Table 
2. 



Table 2. Final FEP Ust Heacfmgs 

FEP NAME: HEADER 

!gl!§T!;=~~!IQ;:~ti!I!!I:i!i!IIl@l::;~;g:IKlli!i!ii!::lJi:,::t@i:'M::f@i::t&i::@:'tilttl:~ti::M~~,:,,: 
Waste chara~.:tristi::s: ini!ial (SYS1EM DESCRiPTION) 

Radionuclide deccy and growth 

Radiological/radiation effects 
Gas generation and effects 

Heat generation 

Thermo-mechanical effects 
Thermo-chemical eifects 

Bectro-chemical eftects 

Waste degradation.'corroslonldissolution 

GeochemicaJ reactions/regime 

Ra<fiOOUcfide chemistry 
Specific factors 

~::~:~~~H:I:I!Il:;;;:~;:;::;,:;,::::::nilf::::I:::::;:.:;:}=@f:t.:::t:=!tf:::::l::;;H~;:,:E:Ht;:::':I::lfi:. 
canister materials/construction {SYSTEM DESCRIPTION) 
Corrosiontdegradatcn processes 

Gas production and effects 

Microbiological effects/microbial activity 

Thenno-mechanical effects 
Electro-chemical effects 
Stress/mechanical effects 

Geocherr,jcaj reactions/~ 

RadiontJC!iOO transport through containers 

SpecifiC factors 

#.!J!Y~~~~lE~!ll::;:::JfiiH'ii@}:t:::=:J;';::t§:;:;::;:;=I:f!:fl!l:::;l;::j:~~:'::fiW:t:: 
BufferlbackfiH characteristics (SYSTEM DESCRIPTION) 
Resaturation/d~uration 

Mechanical effects 

TMrrr.al effects 

Electro-chemical effects 

Gas effects 
Microbioiogical effects/microbial clCtivity 
Backfill degradation 

Geochemical regime 
Radionuclide transport processes 
Radionuclide chemistry 

. .., factors 

f4li:~QRY~~~~~;;:;;l,::}::::=,iff::::il:I:Ii@i::j~:~===I'}?[ 
Near-field rock; repository elements/materials (SYSTEM} 

Repository degr.adation 
Hydraulic effects/groundwater flOw 

Mechanical effects 

Thermal effects 

Gas effects and transport 
IVficrobiologicallbiological a-:tivity 

Geochemical regime 

Radionuclide chemistry 

Rad.ionuclide transport processes 
Spec.:flC factors 
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Table 2. F'mal FEP Ust Headings 

FEP NAME: HEADER 

§::::R~l.f!::J.f9J~~m:::::::tl:}:iiB~:;riUft:i'tHtK:I1t:i:::':":Itt::IS:i':t't:'!'fi.t.JJt, 
Rock properties (SYSTEM DESCRlPTlON) 
Hydrogeological effects 

PhysicaVmechanicaJ effects 

Thermal effects 

Gas effects and transport 

Microbiologicai/biologica.l activity 

Geochemical regime 

Radionucflde chemistry 
Racfionuclide transport processes 
Specif)C factors 

§!m:~:~~!i:Hti:"i:llift:m:::::m::::@;;:;,m::::=:';=tr:t::':m;:;:~:::f::,;,:t:Iri:;?: ::m-:::t:r 
Human considerations 

Ecok>gical factors 

SoiV$Sdiment effects 

Surfaceine>ar-surface water proc~ses 

Coastal water/ocean processes 

Gas eff6Cts 
Microbioiogicallbiolcgical activity 
Geochemicai regime (general} 

Radionucfide chemistry 
Radionucfide transport processes 

Radiological factors 

Specific factors 

ti@~ggtm1~E'!~~:lMll'ii::l'IilmHii:il\~,mm;::;-::kl'',:l@\l.'i\UtthJ:L 
Seismic events/major land movement 

Rock deformation 

Metamorphic processes 

Erosion/weathering (surface) 

Gr~ndwater flow and effects 

Surface water f'.ow and effects 

Sea-level effects 

Magnetic effects 
Glaciation/glacial effects 

Climate effects (natural) 

Specific factors 

~: ~!Nf:l;;~~~,~~m-&r:k:@M:I':Ittt:i:tl:li::::,i,,:b ;r::r·::d=:?::i:ntt: 
Inadvertent intrusion into repository 

Surface activines 

Subsurface activities 

Water use 

Agricuftural and fisheries practices 

Specific factors 
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Appendix 1. Raw FEPs List 

The co!Ilp<)Site list presented in the following pages (19) contains aD FEPs 
from the following national exercises, listed in order of appearance (the 
initial letter coding, e.g. AECL, identifies the respective exercises): 

• AECL: Canada 

• DOE: Dry Run 3, U.K. Department of Environment 

• L.\EA: Safety Series 

• PG.A.:Nagra, Switzerland 

• SKI: SKI/SKB: Sweden 

• SNL: Sandia, U.S. 

• UKN: U.K. .N1rex: LjiLW 

• HMIP: Sellafield Assessment, U.K. Department of Emironment 

• 1'-;t;A: Safety Assessment 

NOTE 

References for the above lists are given in the main text (page 3). Inti
'DOE' list, FEPs often exist at the quaternary level ( W.X.Y.Z) and, ~-r 
such cases, the corresponding tertiary heading (\.V.X.Y) has been incorpo
rated in each FEP as additional description. As a result, these tertiary en
tries (shaded) become redundant and are excluded from subsequent edited 
lists. In the same way, AECL primary (X.), and HMIP primary (W.) and 
secondary (W.X), headers have been :retained for clarity, but are excluded 
from the reduced lists. 



RAW FEPsUST 

! 

§1.43 ::,:H-~drauiie 

~~::::-=1:..:..44.:....:....-ii::;'.;.HYdlaulic~~::::...::head~~---------------------------j 

F:-:::~:.;::.-~.:..:.:~:::;:--l!!,~~;<d~ 
AECl1.48 ::i:tncomolele closure 
~ECl1.49 }Incomplete filling ol containers 
~ECll.SO :)Interlaces ~Mo~ conditions) 
AECl1.51 ,;,;Intrusion {animal} 

AECl1.52 ';'Intrusion (human} 

iAECl1.53 t: lnwntO!Y_ 
AECL1.54 /'Other" wastes (other than vitrified HLW} 
AECl1.55 =~kong-tenn physical stabilitv 

~~!:; '::::~~~ transKmts 

~:: l;.!!l~!::-:!!!ii~oring-:!::L!and~!!:remed:!!.'~iai~aciMtleS:::::":.:.;::!!:·::.... _________________ --; 
(AECL1.6t '''Mutation 
11\ECL t. 62 =; Pereo!alion in shalis 
IAEct 1.63 i-' Pininq 
w:ct 1.64 ''''Preclosure events 
lAECl1.65 {' Pr . . and dissolution 

~~!:~ ··:,~damage 
IAEct 1.68 :'' Radioactive decay 
AEct 1.69 :' Radiolysis 

PAGE 1 



RAW FEPsUST 

iDENTIFiER ) FEP NAME 
AECl.UO t:Becnarqe er 

:AS<:t%.:.:tJ.!~9¥'1:~JAJ::rOfi$:''}':k'':t;;,i;','i:2L:··)({; ,,,,.,,,,,,,_ ,, ,,,,,,,. .. '·' ·._, ... -
AECt2..1 ;:;Blasting and vibration 

IA-<=c1.2.2 'i:""·Bornb=· ~ulast=---=----------------------------1 
AECt2..3 .. ~~~~~-~~~~-------------------------------4 
~...2..4 ':'Borehole seal lailurOOpeo boreholes 
AECt2.5 :'''l3oreholes- · 
AE"""..A.2.6 :':'~-unsealed 

~~ :':';~ chanqe 

A~9 :}:Colloid :ormatioo 
IAECU.to ... bv OCQCII".cs 
1AECL2.11 :;: mode!- t:ydrology 

AECl.2..12 (:correlation 
AECt2.13 ,,;'-:,Dams===----------~-----------~-----

AECl.2.. 14 t Dewatering_ - -
AECt2. 15 :).: Oifrusion 
..:.ECl.2..16 {:"::,0::-'isdtarge. ;:;:=::=:.:..-.zcnes-------------------

E ~~,r~::..~~·~L=======================j 
~ECt2.21 ::'.;:EI:.:-:CSIOI,.:::,:n _________________________ --1 
iAECl2.22 :)~EXIllos::;:::,==ion;:.:__ ____________________ ---; 

~= ::·-=~=food;;;;;· ~--------------------------1 
4ECt2..25 ,, : Fulvic acid 
AECL2.26 i;;..:_;Gases.=:=..::and=-1 ~--transpor.--,----------------------1 

AECL227 \Geotl!ermal gr..dient ~llecls 

AECI..2.ZS ,;,_;,:;:.Gia;;;::;:::Ci:::;:alion:.::.:.:.._--::-------------------------1 
AECI..2.29 ''';'Greenhouse effect 
AECl2.30 :'Groundwater- evolution 

ECt.2..31 \'Groundwater composaion chalge 

AECl2..32 '::-'H"'IlllllC=· c.:;a::aa:=·,.·-----,.-~-,-~------------------------l 
AECU.33 :,:Hydraulic properties - evolution 
~ECt.2..34 .i:tntrusion tma<l111aticl 
AEC:.2.35 /,clntrusion (mines) 
AECL2.30 ':-:'lsoslatic rebotmd 
AECL2..37 · · activi:y_ 
AECl2..38 ':':'Magnetic ~ 
AECt.2..39 ::Matrix dillusion 
AECl2.40 ,:::':Metamorphie:=:;;...:::;:;::.=ad.:-.ivlty...,..--~------~-----------------1 

~E0...2.41 .:..:::'M::..:e:.::leo=rile:.::__ __________________________ ---i 

IAEO...Z.42 'Met."lane 
AECl.2..43 :o!!_Micrnbes!!:. =.:!:....----------------------------1 
AEQ2..44 :::: Mr.es 
AECI2..45 ;:~oz=-one=-,-:--~--------------------------1 

AECl2.40 \ Precipitarion - dissolution 
AECl2.47 :'' PseiJclo.<:ollo 
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RAW FEPsUST 

AECl3.48 \~Fires (foresl ar.d grass) 

AECt3.49 t: Fisb farrniAQ 
AECl3.50 :,::•'=:Flij:lping==-· :.:=_ =o::::cf._eartb~.-s-magne-1nc-:-. -. poles~-------------------1 

A-~3.51 :JR<lod {sho!HermJ 

AECl3.52 {to;' ~-..,..,..~·E;'9~ ·ol~wat~ec~bodies=========================t ~Ct3.53 }~Food 

=~ :~~==to 
AEC!.3.50 ):Giacia!ioR 
AECl3.57 J'""'Greeo==.=house=--. {..,..lfood-,-Pl<OOUC!IOO-'-_ -~)--------------------i 

AECt3.58 :tGrP.enhotlse effecl 

~~~= ~1!!=-=~0IJOO 
IAECt.3.S1 ;,:;·~~H~e!biddes.~-~-~~~~~~~:::::==================1 
iAECt.3.S2 t•'~Hcusehold~~~dust=~anc!~!umes======================t ~-63 g~~ 
AECl3.64 }:..:.Hlllnan.:==:....:;d!et=----------------------------t 
~ECt.s.ss ':~:•Hvman sea inQes:ion 

r.2;:~ :m Industrial :e ot warer 
~ss r finhalillq locally produced drugs 
!AECl3.69 :} lmrusion ideJiberatel_ 
AECl3. 70 ,_':, Ln!rusion (ir.advertem) 
AECl3.71 :\ la>ic ~ iA soil 
AECt.3.72 :}rniaatioll 
AECt.3.7s ::tLa~<&m~-------~---------------------c 

IA_EC'..3. 7 4 ''''' contaminants 
AECl3. 75 :;::; O!ltdoor Sl)(aYinq ol water 

AECt3. 76 '[l~ Ozone !aygr failure 
fAECl3.77 :)Peat and leal line' . 

'i Pianl root svstei!IS 

--~~~~) 
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RAW FEPs LIST 

~P~!?::::t:i;:·.~·~:~·:~::::::tf·iii%N?I''•?:::t:tYi:3:t:::.:;:r:::::,:;:tt=:=:;:;:::c;:::2Fr' ::i''ihiiii:{i:::(f: 
DOE1.1. 1.1 i:f~ cOntailel" metai corn:sion: localised 
OOE1.1.1.2 ::::StttJcturai container: metal corrosion: Bulk 
OOE1.1.1.3 :\Struc:!ma!oom:ainer metal corrosion: Crevice 
~1.1.1.4 '}Siruauralc:ontainer metal corrosion: Stress corrosion era~ 

~#@:&:::::n::r~~#]:~mriiifW;wg=::;=: : ::i·:·Im:rtr:::.:;;,;::::n.Ir~:x..:==•.•{c:r:•::''?:'·::·:·:?:·:·::r·::.;rr 
00El.1.2.1 :;;. concrete 
00Et.12.2 /Seari!IQ o!aacks:: concrete 
OOE1.1.2.3 {•f>o!e blodage: concrete 

DOEt.1.2.4 ::'•• ~reaction: =eRie 

OOE1.1.2.5 (:eemem-~e reaaion: concrete 
w~1h~@:te:t~·r~:~.g;q~:I::;:m;;.E?r=:m:;1;::::a=:;?•:•·grrmr"::::·:::::;:r::;:. ·=:=:=·=·.·.~·;;;;;\Lt(·;·;:;;::::.;;::. 
DOE1.1.3.1 ?Changes in pore waier · · pH, Eb: COI'K:rele 

OOE1.1.3.2 ·;:Exc:llaL-lll.capaci!y exceeded: concrete 
DOE1.1.3.3 )Alkali- reaaion: conaete 
DOE1.1.3.4 :=•::Cemenl-su~ reaaion: concre{e 
~t~I~i?'IWI'i'i'~:~.~mr:t=:r:=:mm::lmtJrw;r:;::.,,,:,··'l':::·='·····~·''"··:o:;·:····"··'·'·:::m::.:r::::r·:::;.;3:t. ····.·:::=s•===ru:;;·::::;;r·;· 
DOE1.1.4.1 ":'Meial cccrosion: was1es 

OOE1.1.4.2 l').eaching: wastes 
OOE1.1.4.3 &~x formarion: wastes 
DOE1.1.4.4 •••::coiloid fama!ic:ln: wastes 

OOE1.1.4.5 }M"tad>ial degr.adatioo of organic wastes: wasres 
DOE1.1.4.6 :{Microbial corrosion: wastes 
DOE1 1 4 7 =·H:tadioly~ wasres 
ijq~j{2;j:tif?::::;#~bi'~~f~~::.J:;::.nt::•'%:tt'\'!i'1':iJ't·=t;:;=:::r?fXf:::I\'.·ilt'}itf'F:'i :.:::.: .. ·::;;:::,·; ::;·::· ·;,;::,·:············ 
DOE1.2.1.1 (: · coc:rosion ol struaural steel 
DOE1.2.1.2 ::''Hydrogen: conosion of conrainer Sleel 
OOE1.2.1.3 (Hydrogen: corrosion of waste steel 
DOE1.2.1.4 i'H'tdrogen: cocrcsion ol waste Maqnox 
OOE1.2.1.5 }Hydn?gen: conosion ot waste aluminium 
OOE1.2.1.6 :::: co~rcsion of waste Zirt:aloy 
DOE1.2.1.7 ::::: · c:onosior.l ot Olher waste metals 

!!:~~:·1Ji:!!r~~~:~:;:::IUiH~f·'l&¥%l':JtEEiit;:;:::::::t{i . .::•=\'··:::=······ 

DOE1.2.2.2 :hJetb~ of Olher ·organic materials 
OOE1.2.2.3 :i;:Methane/C02 production: Aerobic degr..dalion 
OOE1.2.2.4 i::!.lethaneiC02 l)ltlductio.,: Anaerobic 
DOE1.2.2.5 •:•::Methane/C02 prodtJc!ion: Effecxs ot temperallll~ 
OOE1.2.2.6 :.):MethaneiC02 produdion: Elfects of lilhosraric pressure 
OOE1.2.2.7 •::•Melhane/C02 e&cts of micrt>bial growth on · ot concrete 
DOE1.2.2.8 {• Metllaner'C02. production: Efleas of bic.lilms 
DOE1.2.2.9 f•Metilane/C02 produdiOn: Effects of h)'drogen !rom melai corrosion 
OOE1.2.2.10 'J:MethanefVOZ rYNfl~ :nhbilion due to the pre:ssae ot toxic materials 
DOE 1.2.2. 11 (:): Methanervo2 pn»udioR: caroonatE!Ibica."'bcome 'Nith conc:re!e 

looe1.2.2.12 {MethanetOZ Energy and OOirier.l conrrcl of merabolism 
DOE1.2.2.13 .::.:MethaneJCOZ Effects of radiation on microbial oooulations 
DOE1.2.3 ::::;as gene:ation iom conaete 
09.$.l~~rtm:::.:.::~~,:~asi¥tH?ttt:t:I'ift::rrm:::r:;:;;::;::::n::::r;;r•tm~.·:r:::·::=::n':I'tiTt'~t'·;:=:=•::=::::l.:a·:;::.,:::;=.'··· • ' , ........... ,. ··• ··i··=······ .·.· 

, DOE 1.2. 4.1 ::::Tritiated llvdrogen 
DOE1.2.42 :\Active me!ilane and cartlon dioxide 
DOE1.2.4.3 ?Other ac:ive gases 
DOE1.2.5 '"Tori:: gases 
~!4¥t::r::: .. :;~.~}'''r·:t~·r=·m~t::=:={Jif:::::::::n::rt;:;::;::F:r::::;:r::: .............. :::;:i=•==·?=·=•==t:t·==··:rf: •. ·::::::::::::r::· •. ::.·::...... .· ...... ······ 
OOE1.2.6. 1 :::•:Gas tra.~ In lhe waste container 

. DOE1.2.6.2 )Gas transpoct In the vaulls bet'M!!en COOlainer.; 
DOE1.2.6.3 :•'''Gas tramoort Be!ween vaults 
OOE1.2.6.4 •tGas trans;xllt In lhe near· field. ir.c!udinq up and around access shal;s and <¥li!s 
DOE1.2.6.5 '{Gas~- no ar1d.lhtough Ule tar~ . . ....... ·· .. · .. ·. 

DOE1.3.1 :•::Radioacliw decay and ingrowth 

DOE1.3.2 :'• Nuclear c:ri!icality 
DOE1.4.1 •'i':Canistet" or corol2iner movement 
DOE1.4.2 ·>~-----ill in SIIJJ stress field 

!§r-;r!§~~;e!i§[\Gif!!S!ifZi ;m:m;:s:;:;;::cs";,, ... · c '*'s:"H] 
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RAW FEPsUST 

OOE1.5.3 ,,,:~Groondwaler flow (Saturated condi!ions} 

~tt~illlHX=·1t~#f~f~~Jl~J~.-~~H'i:tGI~i1I:Eii,;}::t•Iil?S:LI~::\Ii::IfH\U% 
OOE1.5.4.1 ;;iT~ of """'""".,;,. i011s iQto the near-field 
OOE1.5.4.2 @Transpoa of Hrmic and luMc acids inro lh& near-lieki 
OOE1.5.4.3 J;T~ of Microbes into me near-field 
OOE1.5.4.4 {~Transpoot of Organic complexes into the near-IU!Id 
DOE1.5.4.5 ;;:iTtallSPOit of Colloids into the near-field 
OOE.t.5..1 '}Differenliaf elastic • 

~~~4w:sl:;~mm=r:rt•:mmw@mmH\Jiii;r:;,mtr:::l\t}=rrtEti'f'tt::tmm•rm:eirt::;·::~==:::::u::::t,t=r ;m::: 
DOE1.6.3..1 lF-rac:sase changes: aper1tlre 

~~;~i;ffi:;;:jlj~R'1wmnrtz:m:•::::@Hm!mmr:;;;m;;:::u:n:t;:=:=;w:n:m•liF rtt;mr;;::o:;;;;f-.·:,··wxo;:::" . ___ ,_ •.. , ... , .• _ •. ,_ 
OOE1.6:.4.1 M• · I Cn.mes: Fluid pr~:re 
DOE1.6.4..2 # . . changes: Density 

~ji~~imn1::!!~U:,;mi·~·g::mw1.tii:w:;;:::;r:::r::.·.::::rra.:=mf :t:·):':o:;;·:g.;;,:::·:::·•::·:;::::::::;;;: .. _ ..... ___ .,_.'·"··· __ ··.--·· 
OOE1.5..5.1 ¥Cilemicat chaoQes due to Me!af corrosion 

COE1.6..52 \:C.'lelilicaf ~due to Concrete 
OOE1.6.5.3 {;Chemic;~ cilanges due to Waste 
:00~1.6.5--4- '}Chemical chanQes due to Gas 
OOE1.6.5.5 {'Chemical dlaPges due to COmplex tormatioo 
OOE1.6.5.6 if:a-ic:ai c:banqes due to CoDoid 
OOE1.6.5.7 ;::''Chemical changes due to Solubillly 
DOE1.6.S.& !:'~Chemical ctianges due to Sorprion 

DOE1.6..5.9 lChemi::al ctlanges due ro Species equililriam 

~~~~!:~'i@:~jli.tii~!!::!:!!!!!lf%fli¥H:::;m;:;tt::;:::mBWiiJIHtE1tii:fiiWMilt•tiJ":-1\J2t' ::??':':' 
iOOE1.6.62 ;;f~ efieds due to Miaobia1 adivitv 
OOE1.6.6.3 J etfeas due to Microbial prockJct raadions 

~~:==~:::~::~~ 
DOE2.2.2.1 ::;-MmabC: ~ 
DOE2..222 t~ a.4agmalic: Extrusive 
OOE2.22.3 u~ Magmatic: Hydrotbemlal 

~~;;;:tBWJll!Z4tRR\B\1% "Yi&L1X4te\0E:;:;;5E0, , 

OOE2.2.4 ~{ 

~i::;r::,:.:J~~:i&~e~,::E~t:!:l'F!t?::tl:lmi}:Hi{I@i-::;m·lr~?Gt:m:m:;H:;:;:m;;·;;,:t:.t:ft?·•::··/IW. ---- _,,,_,. · '·' --·· ···· 
DOE2.2.6.2 :·~ -induced . . . 

•wr:::·l!;:~g,i.iiii-inl;:;::::::;:·::'·rm;tn::::::rmaii@Kt•·::,;;:tr.mr·:;;:;;;;.•:rnn;r:::::m·/Mi'"··,:I••··,:·=f::;:·;:;;:::n::::•t'''·;:. ··"''·· 
OOE2.2.7. 1 t Faultingtfracll!ring: Aaivation 
OOE2.2.7 .2 :tF . : Ger.er.ttion 
OOE2.2.7.3 'tF . :Chance of properties 

DOE2.2.8 ':" Major: incision OOE2.2.9 ,,,,-~,W?eat!t=--=teringc::;.==------ : 

DOE2.2.1o :jef'.ec::solnau:aigases .. _ · 
OOE2..2.11 ::;::Geo."tle!mal etieas • 
OOE2.3.. 1 ;{Variation in grounct.-r.ater recllarge : : 
DOE2.32 }~er losses {dire<:! evapcra!:ion. sprir.gllow) 
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---------------------------~--------------

RAW FEPsUST 

~-;ltid:L~~i~s:LH~£MLS::{oi:'/:\•{{•::•:tiWtt?:::~:tkt::•.;>t:·;;:: •''':':::Ai'{;:;;::· .i::;:;:::,;;.:d•i'.:.::;:::·• 
OOE2.3.3.1 '';Rock propettycbanges: Porosily 
OOE2.3.3.2 } Rock property changes: Penneabi[ny 
~OE2..3..3.3 •. :::Rock . Mia'cbial ~e blOcking 

~~\~:·ti:·!~-;:@ii!:::&Erm::;•::rt:m::Jmr:,::r::r~::::::::::::r:x::::;:m:::::o·:-:• ••-·•·····._.· .• ::: .. :::-:r•::: 
DOE2..3.4.1 ::;:Groundwarer !low: Darcy 
fOOE2.3.4.2 ·•":Ground-wale£" flow: Non-Dan:y 
iOOE2.3.4.3 ?Groundwater flow: lnterQant~lar (matrix) 

OOE2.3A.4 ;):~ liow: Fracture 
iDOE2..3.4.5 i:Groundwaler llow: Effeas of solution chatlnels 

-~iin:r:-.i~:~·-:::~~~WtrW:i'!i&":'iif:X:! -~·:::·_·::··:t•·,; !·•.:li%'if:-:::· ..... -., .....•..••.•..•... :-•••.r·• 
DOE2..3.5.l {Inorganic coiloij nan5f?'?lt BfeCis of pH and 81 
DOE2..3.5.2 'J !ncc<;aoic' eoiloid transoort: Elfeds of ionic strenQ1h 
OOE2.3..5.3 f Salinity: · of evaporite deoosits'mil:lerats 
;OOE2.3.6 ;iVariatioRs in r 

:;;~-1. ·;;~~~·;·:·.;:.:._:,::>··(::.:·::::.::.·~:.:.,::;:;:::;:;·:;·;.:·,:_;.~:;;:--:::.::;:--·!:"" .· .. · ·_:·.': ... :.: ·: ;·::·::.:·:·.·:·:··.:- ·,_·: :·:.-;>-·· . .-.. · ... :.:.:, ·._;_.:: ... .. 
OOE2.4.2.2 :,.,Matrix dilfusioo 

DOE2.4.2.3 \sar~ace diffusion 
DOE2..4.3 :;:,Hydrodynasr.ic dispersion 
®~~gm:•·::::;n::~::~.;;:;;•r::::•:·rr:mrnm:i:::::m::::::·:r:: •••... ·•••i•t•'·o::r:·;:·:•·:::··:;·::r:;.::.:·;.· .. ::·::.:.: ...... -...•..• __ :r····----.-.. ··• :···_· __ 
OOE2..4.4.1 Solubility: e:lec!s of oH and. Eh · · 
OOE2..4.4.2 i;Sobbility: etteas of ionic snengm 
DOE2.4.4.3 ?Solubility: elfeds of narutall comp~ agents 
DOE2.. 4.4.4 ): Solubiray: elfeds ot COCIIPfexing agelliS iormed in the near-field 
oot2.4.4.5 ,,,:Solubi!;"ty. effecls ot na colloids 
DOE2..4.4.6 ,:::Soi!Jbiiity: effeas of colloids "'rmed in the near-field 
IOOEz.¢.4.7 i1:<>- ,;r"": efteas of majoc ices Uom the ~-field 

~~~'Jill\i:jfi1Jiliifi!tffiF{)JlW&:Q; ;;;;;;c, ,,CD""' '~ 
OOE2..4.5.3 }Rewrsib!e SOIPtion 

~::~:: ;;~~_pHandEh 
DOE2.4.5.6 :;So~ption: E!feas of ionic strengtll 
DOE2.4.S.7 •:•Sororion: Effeds of na!tlr.llly . organic . agents 
OOE2..4.5.8 ••:::Sorption: Effeas of . . inorgallic compferilQ aqentS 

OOE2.4.5.9 ·•••Sorptio.,; EHeas of · agems formed in the near-fieid 
DCE2.4.5.10 ':Soption: effeas of naimally-<?CCtlli:'!g cotloids 
DCE2.4.5.11 •:•::Sof;>tion: elfeds cf colloids 'armed ;,. <he near-field 
DOE2.4.5.12 ~•::•So!ption: eifeds of maior iom:"',:.:.:rr.:;.igrating,:=..::,:.._ =-.:.:::from:...:..:::::::the:.=:=r.ear-...field-::-:-:-------------1 

OOE2.4.5.13 :,~;'Sorotion: e.'fects of microbial ac.ivitv 

~j@:~:n:·w.'-i·M .. ~Jttr;mr•r••tJr:n•:·:::;_;:•'t.:m:;.::.::., .• ::•E•·rrF ··· __ ·::····:::.·::=··t:·:·:·:'::::::::•: .• ,-,. ..•.. _ ... ··-·····--·•···· ········•·• 
OOE2.4.7.1 tOr!fii!ic colioid !ranSpOrl in Porous media 
DOE2.4.7 .2 :•::Organic cdfoid trarlSpOit in F!a!:tured media 
OOE2.4.7.3 ;,::OfQanie colloid transcoct: Effeds of pH and Eh 
DOE2.4.7.4 tOrganie colloid uarepon: Elfeas c~ ?:xlic strength 

-~~1~~.:::::.:..si.~:i¥iiii'~;.~:.~i::ltt···•\f:::;·:::=•t.Ft::tr·.r;;;:::.;:.:::.:mu:: ..• ·-····- ..•..• , ···-···········:····:···n·;_ ... ·.••••••;·•·-····-·-·· ...... . 
DOE2. 4.8. 1 .;., Inorganic cx.l!oid transport: Pofoo.JS media 
DOEZ-4.82 :;::Inorganic eo!ioid transport: Fractured media 
OOE2.4.8.3 ) tncxganic colloid ~: Ef!ecrs of pH aJJd Elt 
DOE2..4.8.4 •dnon;anic colloid transport Effects of ionic strength 
DOE2..4.9 :•:•Transpon of radionudides boclld to microbes 
COE2.4. 10 ''':"Isotopic dikllion 
QQE.i~:i¥r:::r··-~::t~:;u:mtwln!fiti:tfiltr·;::::::;mt.:.;:::•rt~r·::rt1Jt••·ttt;•'rr·:;::n::rJ~:.:.::.;;n:·I·;.:.:.r•:;;:r. -··-·-· --· ····· · .·-··_ .. ·:·::-
00€2.4.11.1 )"Gas~: solution 
00€2.4.112 i';Gas transport: oas phase 
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RAW FEPs usr 

~t~t·:~HI:NT.~i·~~j;:;~;~~:O::?l/i.?~t•:It>Et::;:Dl 0!:9\.'\I\:.:.; .•• :~·-.:o .:.·:··~'-''::... .. 
· E3.1.1.1 @Green~ 

OOE3.1.1.2 
DOE3.1.1.3 

E3.1.1.4 

3. 1.2.9 {GiaciaJiiiJteJC lacialion 

:;:·---:-.-·-::;;:·:::-:
_:·::::-:::·.-:·;-·· 

::···::·:·jf@mm;l!.:-lii~~;t¥.&i:~g;@w::::;.::::::t:m:·:Irr:;::::N··::::·.: ·.: ..... · .. :: .... {: .... ;:·.··· ·.::•;:,,. 
OE3.1.3.1 '}Giacialf'IS1ler'QfaciaJ exil: ~ gas induced 

1.3.2 :'i:Gfac1al.iinterg exit ~to other causes 
-~·~:~t:'N.:itl:~:~r!~~~;t:~··:;m:miMttr::a:m::t&ii:t•; La::t::::.;·········:;,:t::t:: ....•.. ·· · ..... 

E3.2.1.1 }Genelalised denlldalion: Auviai. 
OE3..2..1.2 i:Generalised denodafion: Aeolian 

0053.2.1.3 ::~ denudalioa: G:acial 

!i~!··:t'i!J~'~l!!;g~:·::::'::::-r·:·:m::·· .. .:: .. r··"·:···· ....•. -.•... , .. ·.· 

DOE3.2.2.3 ::·:Localised deoodatiol1: Glacial 
DOE3.2.2.4 '%Localised0enudation: Coastal 

·:····-~f'iX!:';):~··~!M~!Wf·ftl:::•;:;u::::::r••tiP!lf'fHit!lit'tf.:'!DtE•~·;t::;:::?t'•o:::}}::'r:·::J:.···. ·-·······'"'_··: ... ·-······ 
DOE3.2.3.1 •9Sedimel: ~·= Ruvial 
DOE3..2.3.2 \•Sedilllent redistOOction: Aeolian 
OCE3.2.3.3 I'Sediaenr redisltilulion: Gfaciaf 
··.-:·:_·_·_·-~*···r:wi::i.~·~¥~l~·:~m·tMiiM1t@t•mm:•:ftli:m:w:wr:tm::rt:::::::::.:N::·tr·Yw.::.:·:·:.·····-·· ······· --······•·•·•••· 
OOE3..2.4.1 }River~ due to seal-le'lel 
DOE3.2.4.2 \Coastal erosion due to seal-level 

.i'f~:~~.li&•·~~~:§i;.it~iiilli!IBMit:;:;;:l)F;._/L ;::: .. :.:;.:.: ··· ~ ....• __ ;·;.·:'.:::.;;'· .. · ·······.·. 
• ... ..ear-surface nmolf ocesses: ~ !low 

~=-=~=;;..:._""'"\Near-surface IUilOU oroces:ses: lnterllo!r 

~=-=~==----.'lii·=~= = -~~flow 
OOE3..3.2.5 • .;.. Near-surface runotf - Variable source area 

~~~:~·:=:•:-;::·j··,~:·~i~:\~~-l!''!l:Iltrr; .. ;:;:;n.:t·•r·:···:-:;.:.:.: .. ·········-························ ... 
r DOE3.3.4 .2 \ Surlace flew charaaeristics er : Sedi:nenl t 
DOE3.3.4.3 :::••Surface flow characteristics fn!sbwateO: !-.feander . • cr olher fluvial r ;se 
DOE3.3.4.4 }:SUrface flow chaTaaeristics reshwatef : Lake formalionisedir.auarion 

~$..:·j;;.:.~.,;a .• ;~~i::··t'ii1:lli:·li·;·:·®ill;~·:.•·r:;or::·:b.,.·--. ·············--·-····:::; .. , ..... . 
DOE3.3.5.1 ~;:Surface flow characleris<ics (esnsarit'te): Tidal eyeing 
DOE3..3.5.2 ):Surfa<:a flow c:haracterislics (estuarine): Sedimenl transcOrt 
DOES.3.5.3 \:Surface flow cha.acteristics ~\: Su::cessional develooment 
OOE3.3.5.4 :{Surface How charaderis<ics (estuarine): Ef.ects ol sea level change 
D¢~~~)r.:::.:J·::~·:@¥Wi?t!•r•mww::::'!:tr•Ii:•?·:j•·:rH:::r:•:::.::ra.g:fi·m•:-:::r:::;:::.::.b·E•:•t•·:r ·•r•···~····· .. · ... •···•:;::•· . ·:·::·i·::: ...... :. 
OOE3.3.6.1 :fCcastal waters: Tidal mixing 
OOE3..3.6.2 {•Coaslaf waters: Residua! cmern mixing I 
DOE3.3.6.3 ,;.Coaslal warecs: EHeas ::Jt sea !e~ change ---i 

~T~~~~ifi;.;~,:: ~·,;•::~~;, ....... ·.··m····: •. ,.j 
DOE3.4.1.2 '/Terreslrial ecclooical clevelcQmenl: SelnHla!u:al~ems 
OOE3.4. L3 'i:Terresrial d : Natural sys:ems 

~:::~·4 i.:~==eeological~=:~ 

PAGE 8 



RAW ~LIST 

~~4-cfu~~""f¥~ 
IDOE3.5.1.3 ;J:::·Ei:~OSIOO==-:.::I:~Gia:ial==-=c--------------------------1 

~~i=-SMJ!1'&W8f¥1iliiUi0t%\K%W8\'¥~ 
OOE3..52.2 ;;,~ ~ge to soils: Diffusive 
OOE3.52.3 :i~er discharoe to soils: Biotic 
DOE3.5.2..4 JGr~"l'ldwaaer <f~ lo soils: Vofa!ilisaiion 
!DOE3..5.3 ::,:~Gtou:lclwater to wells or springs . 
OOE3.5.4 i}'Groondwaler discbarge to freshwaters 
OOC-3.5.5 @G.-oondwater to~ 
OOE3..5..S ~fGroundwater -~ to coastll waters 

.. ~:~:-·:::':·:':_)lfi'l@!i~r~@~n~w:~:.t:m':!::w:twim:::::n;:rmrnmr::;;::n;:ri:::n:'In:J,:;;;:rtttM:::::r:::::::m:mrr::gn:r;m:::;: .atm':'nfrtr 
DOE3.5.7.1 §Surface walec- bodies:: W<i!er flow 
OOE3.5.7 2 ;:::Surface warer bodies: seCiments 

lDOE3.5.7.3 ~:;~surt:ace water bodies: Bollom sediments_ 
DOE3..5..7.4 ,,,,,Surface water bodies: Elfeds oo vegetatiOn 
DOE3.5.7.5 }:surface water bodies: Efmls of llovial system developmem 

~§',~:::::::n:n.:.:,::~:r:::::::::::i:m:mtMretw:::tm:n::::rrim:::rr:::rwr::;r·mt::m:;::r::::::n::::::::::::m:{·:,::,::;::;::,;o:.::::m:g ············· .. · ·:::·.·: .. :.··~·.:.: .. , .. , .. 
DOE3.5.8:i ,:•:Estuaries: WaJer llow 
OOE3.5.8.2 i)Esruaries: S sedments 
DOE3.5.8.3 ;;•:Esiuaries.: Bottom sedirnell!s 
DOE3.5.8.4 ;;:; Es!uaries: Effec:ts ol salinity varial:ion 
OOE3.5.8.5 {;Estuaries: Sfecrs on YeCelafioR 
DOE3..5..8..S :}; Es:uaries: Elfe::ts ot estuarine deveicomer:t 
ooeas.a7 ;,:,,Estuaries: El'.ecrs ot sea-level ella~ 
~~I:f::=t::~~::~~::mm;;;:;.;;g;r:mn:Ettlt:@Htt:r::n::rr·;::::::;::;:;::rn::::::mmu:;:;::;:w:wnwLt:rm:r:::.:r::::···:::.··:;::::;,:::,;;:,:::·~ ~. ·· 
DOE3.5.9.1 io!:'Coastaf waters: Wafer transp«t 
OOE3.5.9.2 t'Coastal W3leG: sedil!len! trans;xxt 

OOE3.5.9.3 ~~:;Coastal watE!IS: Boltom sedirr.ent ttanst:lOft 

DOE3.5.9.4 :~::Coastal watefS: Bfeas of sea le'lel cbanqe 
OOE3.5.9.S ~)Coaslc:! wa!~ Ef'.eas of estuarine develoomerlt 
OOE3.5.9.6 :;['~Coastal waters: Effects of =:a1 ercsion 

OOE3..5.9.7 ~;:;Coaswt wale!S: Effecls of sea-le'I'E!l change .· ., ..... ~,_, .... 
~~~~:m;;:.::::;;:.;:~~~lmf!'~~:M'I:E!M!Ml:ti:tt:Itmrx:n:':tmm •. ::::~:r::gfwtt ..... '·:''ti\::m:;:;:;:::\tt::rmnt::::::::u:::.:.:::;;;:,::, ..•. :· ····· ·.·.·········: ····•;·"'·· 
OOE3.5..10.1 )Piants: Rocx upQke 
OOE3.5.10 2 ;.;,Plants: - - on surfaces 
OOE3.5.10.3 r: Plants: Var;o.s t:Ptake 
OOE3.5.10.4 @Plants: ln!emal translocation ar.d reie!'.lion 
OOE3.5. to.S ,:: Planls: 'Nasholl and !eacllinQ bv rajg!ajl 

OOE3.5.10.6 :;::: Plants: leaf.lall a:1d sene:scf.r.ce 

~~iii:tm;';·:a~M·iill®i:tm:rttotr:n@mtrt:W::::.::.:, .. ,;:.-·:t:::t·\:'''::'•'tt/:Ji'::··.:rr:·/n:,::.::;:.;':: ... · ..... :·:.•)•,''::,:·:• :····)}::·, 
OOE3.5.11.1 {[Animals: Uprake by ingestion 
OOE3.5. 11.2 :\Animals: UDtake bv inhalaiion 
OOE3.5.11.3 '''Anit-na!s: lntunallfaliSiocalion and relenlion 
OOE3.5.11.4 ')Animals: Cycling 
OOE3..5.11.5 :'[1Animals: Effeeo.s ot reloCation and migralion . 
~~~;t::::::m:::::::::§l~•i~P.9soi;~HH~itttJl•!l1t:t:::t:::t::tfr::::::rmM::.:::::ift:.·::.:J'r=':'f::::.::::·:::E::.::r:::o.r:;:w:?:·: .. :::::.·., ...•... ;: .. ,,., .• , ••.••..•..... ,.,, 
OOE3.6.1.1 :'..:Exlernal exposure: Land 
OOE3.6.1.2 ,)~~:'!""! eXl)(lSIJrE!: Sediments 

~=~:*1rrn;ii:~~¥0iffi~)·:;F5m:~:::r::::n::::•r:;o;:::::\::•::;::•:':::::lii.:nr:r ... ·t••=• .. :·::.·.'?:·:t::·:::::::·:·:::::::::::::::•:::rt::::..:::·,· ··•·•••· .. , .•...•..••• ,. .. ::._.1 
COE3.6.2. ~ ') lngeslion and 1?rin1<ing wa1er _ 

OOE3.6.2.2 [Jln9§tion and Agricultural ctOf.'S 
OOE3.S2.3 jhl'l()estion and !:>o'TIE!Stic animal products 

OOE3.62.4 ('ityS~ion and Wild plants 
OOE3.62.5 :')ngestion and Wild animals 
DOE3.62.S ":':Ingestion and Soils and sedimems 
~~~~x=:;:·.':;1·;~·~-~:~·~:-::·· .. · .......... _,~·:·,_·:·::':··:::.=·· .. :::.::.::: •. :,.·;,.,,~::;:.\····r::tmr:·=···::':'·=·=··,··>··::: .. =·:;.I:.;::::,.:.;._,,i: 

OOE3.6.3.2 ;:::~nr.alation and Gases and vapours {indoor} 
DOE3.6.3.3 }'!nhaiation and Gases and vaD0U1S IO\ildOOC) 
OOE3.6.3.4 tlrbalalion and Biotic n-.aterial 
OOE3..6.3.5 :':lnha!alion and Salt particles 
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~~6!::/{:'r;J!~!~f~~:.~:c:·:r:::.;·{••:;t:dt:;:;;;,:,:H:··:r:t;;::;;;:s,::::E• :g;r;::~m<Ht\:;:::::'f/·' ::· .??~~:;{{:: •• ?::? 

~:!:!~ :;~===~ 
~f;Z; .. :. ''·'~'.'}~~i{ii{~~~~ ~-.·.:.: .. :.-.·:;' · ·· ,., .. _;·:· ... : .. ·--·.: ·. ·.·.· :,;;,,) · ':•{•''';'i''}'::.;,,-;::::t: '''};:·:;;:::•·: ::;::·:::·•· ,.,;:,:·:;:tD::'i?'F 
OOE4.1.2. 1 :::·Shafthunnel seal failure 

m~~::=~t:;l:l&!:i·~,~- .:.·:: ,:,;;:::: .. : .. ·:·· ··t::::.t::t:,.·:: ... ···::::·;:~:::;::;;;, ¥.··: :·»:;··· ...•... · .· .• :1·;; 

IOOE4.2.1 ,,;;:Delibelaie ~of wastes or associaled materials 
OOE42:.2 ?'Malicious inlrusion 

1~:~: ·:i> . . = ---------------1 

OOE42.5 :'"GeoltlermaJ energy_ 
~42.6 f:Resoun;e mining 
~.Z.L_ _ _jiTtJ!llle!l.iAg_ 
IOOE4.z.s ,,:Coclsln:c:ion ot lacilities 
iOOE-4.2.9 ')Cons;ructio.-. ot underground dw2Bi 

iOOE42.10 '!'Aicl!aeological . 
DOE42.11 (lnjec!ioo ot liquid wastes 

~4.2.12 '~::Groundwarer abs!raclion 
OCE4.2..13 ;::·:~und weapons testing 
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RAW FEPsUST 

l;rm 
~1.4 {'DenudatiOn 
FIAEA~.:.:l.:..;.S'---,:~~:'-::St:=r:.:.eaJ::.:Il=eros=-:ion,------------------------------1 

E~'='=:.:.:~.:::;:--'~~->-::~:==o-=()=.~:..:;::.()SIOI=· ::..:'----------------------------1 

1-=~~EA::..:..:~..::!'----'':'tl~~lltl~en~tat!On~·~=========================j FIA:,::EA~t-=.1'-::-0---;;;\;: Diapiris:D 

F~:::-~!.:..;:!:.:.;-""""j;:~:~~au~-~~ical~cha!~!.Qge!L========================l 
IAEA1.13.1 :::'Ruid intelaaions: Groondwater flOw 
IAEA 1.13.2 ~f Fluid interac:lions: Dissolution 
IAEA1.13.3 ={Atrid intef.aC!ions: Stine poci(e!S 

IAEA1.14.1 ?UPiilrJSubsidence: OrQ9enie 

=!:~~1l1I===i~zooes 
~AEA 1.15.2 f~Uodelec!ed features: Breccia pipes 
IAEA1.15.3 f:~ feaaJres: Lava tubes 
tAEA1.15.4 :;;;:undelec:ted teannes: lmrusive dvkes 
IAEA 1.15.5 :giJndeteded fealure;.: Gas or brine poci(e!S 

IAEA1.16.1 '{Magmatic aaMty: Extrusive 

r.IA:=:EA::::=-1 '-:.1"'.:...,,· --'1::';: Mereorile impaa 
IAEA2. 1 . 1 \ Uodeted'ed past inuusion: Boreholes 
IAEA2.1.2 \ Unde!ecred pas: intrusion: M"me sllafls 
IAEA2.2. 1 :;,: Inadequate desion: Sha1t seat failure 
IAEA2.2.2 \ lnadequal:e design: Explolaiion borehole seal failure 
IAEA2.3 )irnClrODel' · · Jmcrooer waste emplacement 

17:7:~=':""===:::....~-.....;·:·.~~==== 
IAEA2.4.3 t~Transpoa agent inlrodtJclioA: lnledional amlicial groundwaler Recharge or withdrawal 
IAEA2.4.4 ,'hranspoct aaent itltrodudion: Cbemicai liquid waste disposal 
IAEA2.5 :tCiimalic c:harnle (incladino dimaie control) 
F:~---s.:·:. . change 

F:.,::~o=::.:_;=-_,---;;j:j; Intentional inlrosion: war 
tAEA2.7 .2 ): Intentional intr!Jsion: 
ifAEA2.7.3 ''''intentiona: iDin.ISiOR: waste recolleiV 
ilAEA2.8.1 ):lnadveftecl !urure imusion: dft:.tiinQ 
IAEA2..8.2 } lnadveftent lunm! irllrusion: Al'cbaeoiogicaf exhumation 
iAEA2.8.3 t Inadvertent furure ir.lrusion: ResoCllt:e mining (minefal. water. 
IAEA3.1.1 iThermai elfeds: Oil!~ eiastic response 

IAEA3.1.2 ::l!Thennafelfeds: ~~ 
IAEA3.t.3 '''''Thentlal effects: P.Wd pressure. derlsity. viscosity changes 
IACA3.1.4 :;,;:Thermal elfeds: Auid migratioD 
IAEA3.2.1 ;:, Chemical elfeas: Corrosion 
iAEA3.2.2 '}Chemicat elfeas: lnieraaions of waste l)Cid(aQe and rodt 

~~~! =:1:;;::::= ~charMJe 
IAEA.3.3.1 
IAEo\3.3.2 
lAEA3.4.1 
IAEA3.4.2 
IAEA3.4.3 
IAEA3.4.4 

i=Mec:hanical eifeas: Loc:al fraauring 
. effeds: Maleriai property changes 

it effects: RaaiOiysis 

"': RadioloQical elfeds: Dec:av product Qas c:eneration 
J Radiological effects: Nuc!ear criticality 
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RAW FEPsUST 

IIDENTIRER H FEP NAME 
l!!~;:;'t~E:i~l~~~~2tt:91~0:';J:t:=%t:~::;:t':tm'Ki1li:t:Ef::::tt:fki:::;k~i~~t#:jt'fLi!kitt'b:i: 

i?G\1..3 (Erosion (1luvial and glacial) 

PGto.1.4 d;::Sed=imentauon=:::==· ~--------------------------1 
PGto.1.S ':hectomc crustai movementS 

;~:; _!::~~~ 

~~0 1~i~~~~=~=~~=~~7~-~-----------------------------------------~ 
PGA1.11 :}Wealhering, mineralisation 

=~-~ ·.··. -:;:,:;:·:!i::~~~~;o,:r:''::{::::::. rt::·:::n;~::·;;:.:.::·:·}}:if'.':::.: ... :::·.·''':'ill':'::'ri:ii\:i'' ,,_, .. , .. ,_· 

·=-~ '"!~=, . ··~··h ... 
PGA2.4 :}Flooditlq wirh exueme erosion 
PGA2.5 'gHurricane. Slonns 
r.>GA2.5 ::o• Movemems ar 1au11s 
PGA2.7 ;:;::Foonalion of new faulls 

~-AAli'titti:1Hi:!~$.!;~~P"f:~i:fWfi:;''·'::t'":ti::~.:::w:,::t;;w,·':fi.II:,::::}f''fi!fO::\:iJ:!'¥:f'i ''EffE.··"l'' 
P"~.1 ::>:Radiation damaQe ot the mattix 

=~ ~;::::7: crmcarav 
PGA3.4 :•:•:Canister mowrr.ent in back5ll 
PGA3.5 f Derornoressed zones from mining 
PGA3.6 •·=·~ canister _Qamage 
P"~.7.1 ')Oiffemg thermal o! glass matrix and canister 
PGA3.7.2 {:.Qilfeling therntaJ ex:la!lSiOn of carns.-es- and backfill 
PGA3.7.3 j}Oitfering ttlermal expansion of baddiB and hosl rock ________________ ---! 
PGA3.7 .4 }'Differing lherlllal exoansion of host rock. zones 

~! !l··;:V~~ dmx)es 
PGA3.10 i''Cbemical chanaes clue to conosion 

:E:!~ ll~=and==nxk 
PGA3. 13 f: mica! "elfects (eq. colloid lonnation) 
PGA3.14 {: · etfeas 
PGA3.15 @Gas _!)r_oduaion 
PGA3.16 :\'""'Failure:=::-=o=t=shah=::=-sealing---,,.....-----------------------------1 
~~mr::=w=:::mr*~~:•r:~tt::rwwr:===rmrn·;miJ:t:I''tmn:::;,,;_,·;;._,::-='=:·'~""···,··-:·.,.;:: .. ···:::;'·=·"'·::::::::~;,·':,: :':':':···· '''"" ··''::-•: .• ·.: 
PGA4.1 ::''DiTea alterations in 
PGM.Z :;::inieaion of~ wasle 

PGA4.3.1 :::~Drilling: in sediments 
PGA4.3.2 '''D:ilJ!ng: in hosl reck 
PGA4.4 :'''Geothetmal energy production in 
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lDENllFIER @FEP NAME 

~===c:..___...;~~~~ decav: heal I 

!=-';;..;:..:_;:.:...;_ __ ~~=-
~12_5 ~~\:~tops Sbrlace I 
SKI1..2..6 }'SolfJbility within fuel rrmrix 
SKI1..2..7 ''':Recrystallization 

SKI1..2..8 l'RedoX potential 
SKI1..2..9 :}Dissolution cbemisny 
1
SKJ1..3 :ji!l?amaged or deviating Wei 
SKJu :rSudden~ rerease 

lb
SKI1..5 ']_'-:.:Release of radionac!icf€s from the faiured canister 

r:Ctlemical :eaaions !copper cocmsiOO} 

-:': Coupled effeds {elearopl'lofesis) 
.)1.-neroal CClAQSioo due to waste 

!Sl<l2.1.4 \'Role ot the ewmual channeling wilhin the canis:er-
'SK:2..1.5 t'Role of dlkxic!es in coppec corrosion 
ISK12. 1.6.1 {Repository inducad PbiCu electrochemical rea:tions 
.SK12..1.6.2 :}Narm:al telluric eledrochelni:al readions 

[SKI2..1J :;:~ -
.SKI2.1.8 ::::CQaos.w agerns, Sulohides. oxygen etc 
tSIG2..1.9 '':!~Baddill elfeds en Cu corrosion 
SKl2.1.10 ';;:M"ICICbes 
SKI2.2 )Creeping of ccpper 

::;rnennat aackirg ===::..:._ _ __;( EJectn>.dlemica aad<ing 

~::=::..:.....--·.:;:a~~ 
F'-"=""----<;;~ aroog -'ds 

=~2~~€..:-
SKI2..5.1 ~;:Random canister defects- qualily control 

ISKI2..5.2 I~ Common. cause canister ~feczs -~ coni~ 
SKI3.1.1 :;c~radanQn of me bentomte bY chemical reactiOnS 

,~Xl3.1.2 :::::sa.tur.;1ioa .of ~ sites ' 
SKI3.1.3 :,:,:Effecls of Derl{C)mte on groundwater chem1 
S!<l3.1.4 @:Colloid generalioo - source 

I SKI3.1.5 {Coagulation of bectonite _ 
SKI3.1.6 :::}SelfsmentallOn ot benlornte 

~-='-"-=..:.= _____ ,,-,Near field butler ~ . ':l:Readiorls wilh ~re waler I 
~.::=:-==-..:..:::---::i-:~ wilh corrosion ;lroduds and waste 

===-=-.:..:....:.--::::Redox front . . 1 
SKI3..1.12 X• PE!ftllrt)ed batfer material ctlemiSiry 1 
SI03. 1.13 :::'Radiation effects on benlonile 

1SKI3.2.1 :::·:i.$.?.~i~f::'M5\NEf@t¥nranm=1r:=t:nr:m:;;::::im;::;:tM:=:+tJ;;_=trn:;;;{tt)r;~tki''i1:':''• :<::::r:;,;:::.:, }• 
SK!3.2. 1.1 )~Swelling of bentonite inlo runnels and cracks 

SK13.2.1.2 :)uneven swelling o1 bentoni!e 
SKI3.2.2 ::LMovemenr of C3llister in bufferJbackfiD 

1
SKI3.2..3 :[j_'Me<::ttanic21 failure of bu!ferJbacldill 
SKI3.2..4 J: EtosioA ol bulfeflbaddill 

:tThermal effeCIS on the buffer marerial 
F-0=='---;toiffusion- surface diffusion 

~~=---;:::,;Sweling ol corrosion pro<M;Is 
E~==---':::::preferential palhways in me bulfertbacldill 

1
sKl3.2..9 '{Row through buffefA>acldil 
SK13.2.10 :§•Soret effect 

Sl<l3.2.. 11 :·:· Bacldil malerial de!iCenQes 
1
SKI3..2.12 )Gas transpOrt :n bernoni!e 
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SKJ4:2.3 '~ExneJle charmelllow of oxidan!s and nuclideS 
~.2.4 libemal 

f.i~~~::-::::::---;:~m::::ld: nudear dM:es 

i$1(15.32 @Desert and III'ISatUation 
EiSKI=='!S.33~-~~~Waste rettieva1. minlrlq 

SKIS.34 ~~Geotllermal energy production 
Sl<l5.35 i:Odler future uses ot rock 

r.:~:-::::::'_~"";;:----c~'f!~~ 
§l<i5.39 :!:Postdosure m~oring 
t-::-~~ .. ..:.;40.______,,-z;lJ'nsuecesstul ar..emot ot site · 

SKIS.41 • well 

SKI5.42 
SKIS.43 
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RAW P"clJs LIST 

tJKt-."1.1.1 ~)Meotorit_e. Impact 
FUKN~..::t.c::.;t.2:..:..___;?'~':;Solar:-';-'--'-.:--insolalio~-':-O"'n..:::..::.c;__ _______________________ ~ 

UKN1.2..1 h•rate movementltectonic change 
r,::UKN.o.::...;c.:;1.=2.2:..:;_--'W': in !be Earth's rnaynetic fieid 

UKN1.2.3 @MacJmaric adivitv (intrusive.. extrusive} 
UKN1.2.4 ):Metamorphic aC!ivity 

=~~ l'-~ 2!ld subsidence (e.g. O!OOellic, isostatic\ 

E~!! !:::=r~ll 
UKN1210 :fFautt gefle{alion 

~.2..11 fRock he!: (e.g. permeabiiity, · affEcina water" and gas flow 
UI<N1212 @UndEltected features (e.g. faults, lraclure networi<s. shear zones. breccialion. gas pod<efs) 
tJKN1.2..13 \Natu:al qas intresion 

r,::Ui<N1=-=-=c.:;·=.:3.~1--':}, Precipitation. and soi warer balance 
UKN1.3.2 ;::'Exna~es ot S.'lO".v melt and associated foodiRg 

EffiE IE~-: ... ~~ . ._, 
UKN1.3.7 ;:f::No ice aqe 
UI<N1.4.1 '(land slide 
r,::UKN1~·;;..;_.4=.2'--~:tDenuda!ion. (aeolian and ~uvial) 
IUKN1.4.3 {;River. stream. channel erosion (downcutling) 
UKN1.4.4 ?Rivermeander 

!-"UKNc.=...;..:..:1.""4.;..;_5_-',::;:Fresbwatec se<funent transport and deposition 

UKN1.4.6 ::!;Coaslal erosion and estuarine 
UKN1.4.7 f:Marine sedimenr transoort and deposition 

~~:::: ii:=Q ~ ;:ooion 
l.'KN1.4.10 ::::~Frost 
UKN1.5.1 t:Rivef llow and lake level cbanqes 

~:~~ ;=:=;~~ 
UKN1.5.4 :;=~ (to surface ~· to s;lri!lqs,to soils. to wells. to marirlel 

f.'UKN1="C:.:''='s.7s_-;'=)GrOUll<IWateJ" flow (Darcy. • mt tractore. channelling and 
UKN1.5.6 :,::;Groundwater conditions (sarutatedfunsatul"atedl 
UKN1.5.7 );~or freshwater in."IUSion 
UKN1.5.S ;11EffedS at saline-freshwaler intedace 

Ul<N1.5.9 {:i'.;Nal~~IJI~al~thern~~· ~aJ~eft~ec!S~~======================t F~:;-:~~1::;:~2'=-1 _ _;·=,:= and 
UKN1.6.3 t:;.::Matrix..::..:..::::::. :.:::diffusion:.:.. . .,...--.,..._ ---------------------------1 

UKN1.6..4 ;;:;Gas mediated transport 
UKN1.6.5 :::''Mulliphase How and QaS d:iven flow 
UKN1.6.6 :!!Solubility limit 
UKN1.6.7 ::::Sorption (linear/non-inear. reversible/irreversible! 
v'KN1.s.s }: Dissolution. precipitation and crvstalisaiioo 
UKN1.6.9 }:Colloid formation. dissolution and transport 

FUKN="c:-:,_::::6..=-1 o=--"",•,;: . t agents 

I
UKN1.6.11 .=u=racrure mineralisation and 
. UKN1.6.. 12 IAccumuiation in soils and organic debris 
UKN1.6.13 '''Mass. ISOtopic and species dilution 
UKN1.6.14 '''iChemical gradients lelec!rochemica! e!fects and osmosis) 

I-'Uc:..;KN::...:...:..:1.c:...;7.:..:..1_..c:f;;_P.:::Iant::=..:L;lt=•ake=--------------------------l 
UKN1.7 .2 :'='ArMmal uptake 

UKN1.7.3 ::\Upiake by deep rooting species 

~~:~:: :::;=~b~ 
UKNU.6 t'Chernicaf transformalioos 

!"'~~,-'~:""'~:~~--'):![:= ~- iorest &e ~ 
UKN1.7.9 t~icai to ciimate. eg. desert forrna!ion 
UKN1.7.1 0 j:'Piant and animal~ .. 
.,UKN2.~~1-:..:..1 _ __,:}Unde!eded pas: intrUsiOClS. (e<l. bofeholes. m.11111Q) 

l
l.'KN2.1.2 f borehole seal failure and d 
UKN2.1.3 :}Shall ~ ac::ess tunrlEI seal failure and 

F.IUKN2.:::,:::.:::::..:;1.=-4--',.~,'Stress field char~es. settlin;l, Stlbsidence oc caving 

IUKN2.1.5 :i:oewatenng ol host rock. 
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UKN3.1.2 
UKN3.1.3 
UKN3.1.4 
UI<N3.1.5 
UKN3.2.1 
UKN3.2.2 
UKN3.2.3 
UKN32.4 
UKN3.2.5 

UKN3.4.4 
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RAW FEPsUST 

!i~::'~-~~~tf~Ebit~i:i:)~:::rmmmmmtnWH:':tilk¥~~tii ~;g:,:ht:;;;rH::t;;;~~:~k':tdN£:iWii:i~fH''~'MMtitMiM 
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fHMIP3.1.1 :~;:Human induced climate cha.!lge_ 
IHMIP3..12 {;Na!uraf dimate c!'.ange 
~IP3.1.3 ;~Exit from gfaciallinterglacial cyding 

E;diiiiitlfiii.l::l·t:!ii:;;!.::!I!:Ilf~llil~!llli!i:l:ll1·ll:l:!·!:lll:r;~~:·:·:·l'!!.!ti:l!·i:::ll.i!ii1!!:_;~.[!i:':·-::;-;i:_ffi'l;lil.1i: 
!HMi?4.1.1 ::::;Groundwarer disellarge to soils and surtace warers 
IHM1?4.1.2 :::Solid via erosional pi'ocesses 

~4~j:tt~.·;:=:~~1i:)iiii~#!~m#J@li@1NittHl:tr:'lliiE:['t!'Mitl%llm'Ifili'fil&tM11Mt: 
tnMIP4.2.1 ;,!~ moislure and ~lion 
!HMIP4.2.2 ji:SUiace ware- mmng 
I!-;MIP4.23 t'Sediment nanspon . bioturbation 
tHMIP42.4 :'i:Sediment/walerlqas illteraaion with the atmosphere 
IHM1P4.2.5 \iiaioaa:urnula!ion and translocation 

~{~j~'·~~:EHii&EWiiff'QHJ!},~tNM'·':&;:;·;';};::::,;r'''' .,;;:'::;·:~g;;r?Ii.it,:::r:t:t';·:':'::'Zt';;:,;:;,; -·· ::: 
HMiP4.3.1 !;';Terresttial warer- use 
IHMIP4.3.2 :n:stuarine warer use 
iH.~iP4.3.3 :i~ waters and water use 
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HMIP4.4.1 \External exposure 

~~~;:;·· ;;;~~:~:::~:£~: .. ' ';f;C::;~~::·•~:;· ·; .. 
HMIPS.1.1 ·:~Loss of integrity of borehole seals 

'}LOSS 0: inregrity of shaft <Y aa;ess tt:nnef seals 

'ilncompfele near-lield Chemical ~ 
~---~·~~&.~~-~:·:·.:~.D·~:.:-:J,~.;;;pi:·-=~,, ............ ~_:_-:::;·_,, :-,"~:G··:"·:·::·~:: .. .-.: .. :_._;·:· . .:.,:· ., ,._, ·. '.:.·:;.::, .,. 

2. ... Me!eorite_ ~ 
!HMIP5.22 @Deliberate intrusion 
IHMIP52..3 (Malicious iniJUSioo 
lHMIP52..4 :!:ACCidenlal inlrusion 
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NEA1.4.3 ,,,RM!r. stream. channel eros100 (downcutting) 

~.4.4 :~River:.::..::.:..::.meander"==='-;:-------:-;---;-:-------- ---------1 
iNEA1.4.S (iFres!"Maier secflmelll nanspon and deposition 
N&\1.4.7 ?Marine seclimenl ttansooct and 
NEA 1.4.8 JRiver meancfet" <REPEAT!- SEE 1.4.-m 
NEA1.4.9 :!'Chemical denudation and wearbering 
INEA1.4.10 :;M-osr wealhering 

W:-Ai~:':fj@Jiot.~:l't:r::r:tlt:::'iM'J:m::mr:r:::r:I::m:::::;:~::}:::::::J:::,rwn:+\'/tna·m·{:;:::::rr:·r:::.::::::@@?)rw:·'u':r:t::r:::::'·:r::'tt::r 
NEA1.5.1 :'River !low and lake levei changes 

NEA1.5.2 (:.:;;S:=ite=-:= flooding==-----,,..--------------------------; 
NEA1.5.3 :-R~to QIOUildwaier 
~t:A1.5.4 :•:Grcnl<i"Nater discharge r.o surface warer. SJ)rinQs, soils, wells. and marine} 
NEAt.S.S }Groanclwarer flow (Darcy, non-Darcy, interc;ranular fracture. dlanneling and preferential pathways) 
NEA1.5.6 '·':Groundwaler conditions (salUialed/unsarurarea) 
NEA1.5.7 ::"'Saline or treshwater intrusion 
INEA1.5.s :)Effeas at saline-tresnwater interface 
•NEAt.5.9 f;Narural thermal effeas 
:N.~~~::~~·~;;r;r::::rr·I{Ili:'t\F·':i''::In·::::;;:·rr5r:::to'::t::tn:ri-Ht' , ... ,, .•.• ,., •• ,,., ............... , ...•.......•.• , •.•..• 
NEAt .6. 1 ;:•:AdvecliOn and dispersion 

NEA1.6.2 ,;',=:D::..iffusion:=:=:.~::--:---------------------------; 
NEA1.6.3 /:Matrix diffusion 
INEA1.6.4 (Gas medialed transport 

NEA1.6.5 f, ftow and r.ow 
NEA1.6.6 :;.,::'So::::•::::llubilitv =· '-L.,;fi:;::.m:.::il:....__-::----......,..,.....,,..-----::-:------------------l 
NEA1.6.7 }Sorption llineartnon-rmear. reversibleilrreversib!s) 
NEA1.6.8 /Dissolution. and 
NEA1.6.9 ?Colloid formation, cfissolution. and transpOrt 
INEA1.6.10 :·.,.. . agents 
NEA1.6.11 ;:•:Fracture mineralisation 
NEA 1.6.12 '\~ccumufalion in !.Oils and orc;anic debris 
NEA1.6.13 ''Mass. isolopic and species .:liluiior: 
NEA1.6.14 ['':Chemical gradients(~ effects and osmosis} 
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N&\1.7.5 ~r~~P~ed~~~:::::::::===================j 
NEA1.7.6 :::::Chemical transforma!ioos 
NEA1.7.7 (=Mierobi3J inter.lclions 
:N_&\ 1.7.8 }: Ecoioqicaf c!lailQe (e.Q. forest lite cycles) 

'NEA1.7.9 i'~Ecolooical to climate 'e.g. desert lormalion!_ 
NEA1.7.1() ;;='Plant and aJlimal evolution 

~~ 
NEA2.1.s @o ot host rock 
,NCA2. 1.6 f~Material defeas {e.g. eady c:anisler- laWre} 
NEAZ. 1.7 :}Common cause failures 
NEA2.1.8 =;~Poor aualitv construclion 

NEA2.1.9 ii~n modification 
NEA2.1. tO .tThermai etfecls 

NEA2..2.3 n?Co-a1SP0$21 of reactive wastes ldelibemte) 
NEAZ-2.4 ); kladvertenl: inclusion ol undesirabie materials 
NEA2..2.5 ih~er · of waste forms {chemical. physical} 

~; '.\!iAccidents ~ coerarion 

~: ii=~~~LilSe~= I 
NEA2.2.t0 ;::::r.-Poor:=:'-'closure=:==---::-~-------~---------------i-

~~~£~~~ 
NEA2.3.2 i¥ Malicious irmJsion ' • act ol wa-) 
NEA2.3.3 g;j · drilling 
~3.4 :j:: E;cp!oitaticn drilling 
INEA2.3.5 @Geothermal en_1!!9Y_production 
NEA2.3.6 =:J Resource _!~lining_ 
NEA2.3.7 ;~:~Tunneling 
NEA2.3.8 t:u cons!i'Udion 
NEA2.3.9 $An:haeologica! invesligaticn 
NEA2.3.1 0 ;~hnjecticn ol liquid was1es ·-
NEA2.3.11 •)Groundwater abs:raction 

~~Ja:QstJfiE_-~~~:-~~~tt:E1i':Jfil!i:W;;:;?=i':=?F'f:EiihiiJ=:;r."J ...................................................... ·j 
~~=~ ::i[;~ot :..!r.oirs. built/drained 'N'''};;;;;;::,;}::;,;;:;('\'./{?'L:,:'t::.,:.;,;,;;:.:l 

NEA2.4.3 :::,Rivers rechanneled 

NEA2.4.4 :f Irrigation 
NEA2.4.5 :g·;;.::Alle:=:red=7::.soil-,:-or-surta---=--ce-war-er----,ch,...em---=-· ---------------------1 
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APPE~"TIIX 2 

Screening Arguments Applied to FEPs 



Screening Arguments for SITE 94 Scenario Development 

1. INTRODUCTION 

This Letter Report presents proposed screening arguments for use in the 
SKI SITE 94 scenario development project. These will be used to screen 
cut features, events and processes {FEPs) from a comprehensive 
catalogue compiied from a number of published and available lists and 
catalogues. 

Screening arguments developed for Nagra fer use in safety assessments 
for the Kristaflin-1 project (Sumerling et al 1993) have been taken as a 
starting point This project considers disposal of vitrified high-level waste 
from nuc!ear fuel reprocessing in crystalline basement rock in northern 
Swftz:erta..·xt The arguments have been adapted to be appropriate to the 
SITE 94 project, which considers disposal :>f spent nuclear fuel according 
to the KBS3 concept at a site 'V'lith characteristics based on the Aspo Hard 
Rock Laboratory site, and also to take account of the assessment scope for 
SITE 94 which differs from the Kristalfin-1 project. 

Two groups of screening arguments are defined. 

1. Site and Disposal Concept - These allow phenomena that are 
physically impossible or irrelevant for the given site and disposal 
concept to be screened out. 

2. Assessment Basis - These define the scope of the safety 
assessment and allow phenomena outside that scop9 to be 
screened out. 

Note that the term argument is preferred to criterion because the conditions 
for screening are arguments taking account of knowledge of the site and 
disposal concept, and the desired scope of the assessment They are not 
strict 'yes/no' or quantitative criteria that can be rigidly applied rat1er they 
are guidance for the scenario development and screening of FEPs. The 
screening arguments are presented in the following sections. 



-------------~--------------------------

2. SITE AND DISPOSAL CONCEPT 

2.1 Waste Fonn and Packaging 

The waste is• spent nudear fuel rods from BWR and PWR reactors. The 
fi..'er rods consist of cylindrical pellets of uranium dioxide in zirconium aHoy 
(zircaJoy) cladcing tubes. These are bound together in fuet assembies 
designed to be handled as a- unit from supply to 1he reactor to final 
disposal. For cisposal 6 to 9 fuel assembJies {depending on fuel type and 
respecting thermaJ loading limits) are contained in a steel cailister with 
copper overpack of external dimensions 4.5m x -O.Sm diameter. Voids 
within the canister are filled with copper powder or lead. The wastes will 
be heat generating. 

Phenomena related specfficaJiy to other wastes types, eg. UJLW. organic 
wastes and vitrified wastes. can be screened out or modified frt poss!ble) to 
apply to the above concept 

[NOTE ADDED: 
Consideration should be given to the possibility of voids within the 
canister.] 

2.2 Emplacement and Repository 

The copper-steel canisters (containing the wastes) are emplaced 
incividually in verticat deposition holes (7.5m depth x 1.5m diameter) 
drilled in the fioor of self-supporting horizont..al tunnels (3.3m width x 4.5m 
height). The space between waste canister and deposition hole walls 
(-o.Sm) and the upper part of the deposition hole is filled with blocks of 
highly-compacted sodium bentonite. The horizontal tunneis are backfiDed 
with a sand-bentonite mix. There wiD be an axial decompressed/damaged 
zone around the horizontal tunnels which may be excavated by blasting. 
The disposal tunnels wiD be arranged in several panels each consisting of 
tunnels on a more or tess parallel grid but avoiding signiOCant water 
bearing features. Tunnels and shafts will oo sealed with highly compacted 
bentonite and/or concrete and concrete shotcrete and stee~ rockboits may 
be used to improve stabiity of the tunnels during the operational period. 

Phenomena related specifically to cementitious backfiJI can be screened 
out {or modified) but cement-bentonite reactions may be relevant. 
Phenomena related to interaction between canisters/waste packages can 
be screened out. 

NOTE ADDED: 
Although phenomena related specificaUy to cementitious backfill should be 
screened out~ interactions between structural concrete in the repository 
and bentonite should be considered. 



The repository wiD be sited in crystaftine (granitic) basement rock at a 
depth of about 500 metres below ground The basement rock i~'des 
regional fracture zones with a spacing of one to a few kilometres, ranging 
from metres to tens of metres in width, plus connected 2nd order fracture 
zones at spacings of typically 500m. a •respect zone' of 100 m is assumed 
between disposal tunnels and a'ly such feature. Groundwater at depth 
indudes both saine and freshwater zones. 

Phenomena related specfficaily to other host rocks, eg salt deposits. clays 
etc., can be screened out Phenomena related to near-surface cfisposal, 
eg. hurricanes, burrowing animals etc., can be screened out 

2.4 Local and Regional Surface Environment 

The Aspo site is kx:ated beiow a sman island within a sea area enclosed 
by other small islands on the Baltic coast of Sweden. The region is low 
topography glaciated basement rock with thin discontinuous soil cover 
supporting mainly coniferous woocnand. Under present-day conditions, 
possible leakage from the r~~tory is most ikely to occur to the marine 
environments with associated dose pathways. Doses through other 
pathways are also possible, eg. via a local well 

Phenomena related to large topographic influences, thick soiVsediment 
sequences, perched water tables, [high yield wells] and oceanic 
processes can be screened out. 

[NOTE ADDED: 
Remove high-yield we Us from the previous paragraph.] 

2.5 Geo-climatic Development 

The Scandinavian shieid is rising at the present time due to isostatic 
rebound following the last glaciation. This will result in a relative sea-level 
fall so that the region will become terrestrial with numerous shallow 
freshwater lakes in the order of one to a iew thousand years in the future. 
Assuming a continuation of the glaciaHnterglaciai climate cycling 
observed in the last 0.8 .._ty, the site is expected to be periodically covered 
by ice in the future, up to a depth of a few kilometres. The basement rock 
will resist significant erosion and soiVsediment covers (where present) will 
be thin and transient. 

Phenomena related to warm dimates can be screened out Phenomena 
related to coastal and fluvial erosion can be screened out 

(NOTE ADDED: 
Although arid climates can be excluded, the possibility of a greenhouse
induced warmer, wetter climate should be considered. ] 



3. Assessment Basls or "Ground-rules" 

3.1 Repository Design and Closure 

It is assumed that the repository is constructed and operated. as pfaruled, 
as a final disposal facility for spent nuclear fueL No other wastes wiD be 
disposed in the facility. Some local variation in quality and minor 
devicrtions are expected. No repository monitoring or remedial activities 
are expected. 

Phenomena related to operational accidents {which should be dealt with in 
an assessment of the operationaJ phase), major design changes and 
disposal of other wastes in the repository can be screened out. However, 
long-tenn effects due to the expected operation of the repository should be 
considered. Retrievabifity of the wastes is not a consideration. The 
consequences of possible non-closure or improper closure of the 
repository should be considered 

[NOTE ADDED: 
Failure of reposnory due to poor quality assurance should be considered.] 

3.2 Global and Regional Disasters 

It is not reasonable to make assessments of the radiological impacts from a 
repository for conditions which are associated with some global or regional 
catastrophe or serious accident that has immeciate impacts that are orders 
of magnitude more serious, eg. in terms of loss of human life. All human 
endeavours are at risk from extreme natural and human induced events 
that are not usually accounted for in safety assessments of industrial 
developments. 

Phenomena such as nuclear war, massive sea ievel rise due to globai 
ice-cap melting and large meteorite strike on the site can be screened out. 

[NOTE ADDEO: 
FEPs in this category will not be coupled to the Process System, and can 
be separated out for direct treatment. This appfies also to 3.3] 

3. 3 Acts of War and Sabotage 

Acts of war, should be excluded from the assessment. Malicious human 
acts, eg. terrorist acts. aimed at damaging the repository should be 
considered. However. in the pre-closure period, security measures will be 
in force to minimise the risk of successful attack; risks in this period might 
be considered in the assessment of operational plans and impacts; in the 
post-closure period, a closed repository will be an extraordinarily hard 
target to damage and a considerably less attractive target than surface 
industrial installations or civilian targets. 



3.3 Acts of War and Sabotage. (continued) 

Phenomena related to acts of war should be screened out. 

[NOTE ADDEO: 
See previous note (3.3).] 

3.4 Deliberate Intrusion 

Future deliberate intrusive actions, taken with fuH knowledge of the nature 
and content of the repository, eg. to retrieve valuable materials, are 

. excluded from the assessment. It is assumed tr.at any such action would 
be undertaken after due consideration of safety aspects and with regard to 
the economic and environmental values of the time. 

Phenomena related specifically to de!iberate intrusion can screened out, 
phenomena related to inadvertent int"Usion are retained. 

3.5 Future Human Society and Technology 

Over the timescaJes considered in post-closure radiological assessment it 
is recognised that human civilisation and technology is likely to change 
considerably. but it is not possible to estimate other than in very general 
terms what changes may occur. Considering that a general tenet of 
post-closure radiologicaJ assessment is to afford future generations arrd 
individuals the same level of protection as that specified for current 
generations and individuals. it is appropriate to assume future human 
behaviours similar to that observed in the World today. Impacts to 
hypothetical critical groups dwelling in the future and with habits and 
technologies broadly similar to some group at some location in the World 
today can then be regarded as indicators of safety. 

The possibility of cure for cancer is not relevant since the aim is to ensure 
environmental and human protection (good public health management 
should be based on prevention not cure). 

Phenomena related to extreme futuris1ic assumptions about human 
behaviour and technology ca~ be screened out. 



3.6 Post-Closure Radiologicai Assessment 

The scenario analysis is aimed at providing a framework fer calculations of 
radiological impact (only} to human individuals and populations 
represented by a critical group. It is assumed that protection of human 
in<fJViduafs ensures protection of the environment. see IAEA 1992. 

Consideration of radiological impacts to flora and fauna should be 
screened out Chemical toxicity effects of the disposed wastes may be 
addressed as a separate issue and can be screened out of the radiological 
assessment 

[NOTE ADDED: 
FEPs in this category will r.ot be considered in the SITE 94 scenario 
development process, and can be screened out as a separate item.} 

3. 7 Future Ufe Evolution 

Humans and plant and animal species may evolve. Especially evolution oi 
food plant and domesticated animals is to be expected. Hence 
metabolism, radionuclide uptake and radiation sensitivity may change. 
These changes cannot be anticipated and should not be accounted for in 
quantrtative assessments (see also 2.5). 

Assessments should be carried out assuming metabolic and physiological 
characteristics and radiosensitivity of humans, animals and plants similar 
to that observed today. 

4. REFERENCES 
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Switzerland, in proc. International Conference on High-level Radioactive 
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FEP Lists by Category 

including screening arguments 



Appendix 3. FEP Lists by Category 

The 8 FEP lists in the following pages have been sorted according to the 
categories identified in section 2.2. The additional coding "XX."XX"' which 
occasionally appears under the "ARG1J?vfENT" column is used to screen 
out those FEPs which, after additional examination, do not belong to 
the assigned category, or which are obvious duplicates within the same 
national FEP list. In such cases, the duplicate is identified under the 

"COMMME~!S" column. 



FEPsUST: WASTE CATEGORY 

aiEGORY .ARGUIENT !FEPrw.E ' COf.oMNr 
!AECtt.3 v.a3R jBiologicaJ aclivily ' 
~1_4 '/OR 4 I conditions 
!AECL1.5 'I.e 2.1 l Buffer· additives 
AEa..1.9 'ASR ;Chemica! Qradieras 

iA.ECt.L10 ~ 4 lCbemicai inlelac:ions ' 
!A_J::Cl1.11 WlR 4 !Chemical imeraaions flong-tam} 
AECt1.12 't.C:ER 4 !Chemical ioteradions fother) 

iAECt.1.13 ! WlR ! Chemical kinetics 
!A_CCl125 i 'IICSR 4 iCo«etanon : lncomprehensi 
AECt.12.7 ~ v.cs !Coupled : 

iA-J::CLL28 I \"1 3.1? !Crilic<WtV 
iAECU.32 ~ V;t8 : Elec!rochemical 
JL>=Q1.38 w ; Fonr.ation of aases ' 
lAECl...1.39 I w;; 2.1 ; Gaivanic cooplina 

AECt.1.40 ~ i !Geochemical pump iSEE AEa..1.9 
~1.50 i WlR l 4 ! Interfaces condilicns} :SEEAECL1.4 
iAE0-1.53 i 'IOl : ilnventory '{DESCRIPT!O!\ 
~~.54 i w i 3.1 iOdler wastes {othes- than vitrified Hl..W} 
~L55 i Vo.(B ~ !Long-term physical_ stabifity ' 
AECL1.56 ' WI ' 4 : lOilg-teml tJanSients . 

' 
A.ECt1.65 . 'l'.a:R I ; PreciPi!alion and dissolution . 

' 
AECl1.67 1 we:? I : Radialion damage . 

AECL1.68 ! w i ; Radioactive decay 

AEa.J.69 i W? I 

A-~_1.78 ! w ' !Sowce ter~;~S (expectedl ' 
; 

AECt1.79 i w iSource terms (Oiher) 

AECt1.80 ! 'laiR ' ! Specialion 
AECl.1.81 ; ~ I lSlability 
AECl1.82 

·, w j 2.1 jsrabiiity ol glass : 1...102!! 
A-t:cl1.84 i WlR ! rr; rises (unexpec!ed eUecls' 
AECL1.85 ' YaiR i 4 ;Time I : 

AECl3.80 I w .. ? I xxxx ]Radioaclive decay 'S= AECL1.68 
AECl.3.81 i WI..? i ; Radioloxic contaminants 
A-CCL3..104 i w ! 3.6 !Te contaminants 
DOE1.1.4.1 ' w I lMetaJ corrosion: wastes I 

! 

DOE1.1.4.2 ! w I :~wastes ! 
DOE1.1.4.3 I w I ;~ lomlalion: wasres : 

I 

DOEU.4.4 I w I (Colloid focmaiioo: W2SleS 

DOE1.1.4.5 i w i 2.1 !M"ICrobial d ol organic wasles.: wastes ' 
DOE1.1.4.6 ' w I :Microbial ccm:sion: wastes i I 

DOE1.1.4.7 I w I . was:es ' 
' ' 

OOE1.2..1.3 ! w ! 2.1 ; : corrosion ol waste Sleel i 

DOE1.2..1.4 i w I 2.1 !· corrosion ol waste Magnox 
DOE1.2..1.5 ! w i 2.1 ! corrosion ol waste aluminil:m ' 
DOE1.2..1.o I w ! corrosion of waste Zifcaloy ' 
DOE1.2.1.7 I w ! 2.1 ! corrosion of other waste merals ; 

DOE1.2.1,8 I v.s I 2.1 ; : etfeas of microbial _grOWiil on concrete ' ' DOE1.2.2.i i w i 2.1 fMelhaneiC02: deg(adaiion of Celiulosics ' 
OOE1.2..2.2 ! w ! 2.1 ;Melhane/C02: degradafion ot Others -xganic materiafs 
DOE1.2..2.3 i w I 2.1 ; Methane/C02 Aerobic : 
DOE1.2..2.4 ! w : 2.1? :Metnane.'C02 Anaerobic deQradation ' 
DOE1.2.2.5 \ w I 2.1 ;Methane/CC2 prodUaion:: Sfec!S ol t e : ' 
DOE1.2..2.6 I 'AR ! 2.1 iMetha'leiCC2 produc:lion: Elfeas o1 rllhlslatic pressure 

DOE1.2.2.8 j v.s ! 2.2 !Me!haneiC02 : EJiecrs ol biolilms : 
OOE1.2.2.10 j w I 2.1? : Melhanei'C02 . lnhbitioo due to the pr~ ot toxic materials 
DOE1.2.2.11 ~ v.s ! 2.2 iMe!haneiC02 carbonalelbicare excilanQe with concrete ' 
DOE1.2.2.12 ! 'AR J 2.1 iMe!haneiC02 ~ .. ,....;,.,. E."lef'\lV and nutrienl canrci of metabolism ' 
DOE1.2.2.13 i 'AA [ 2.1 ;MethaneiC02 production: BlecSs ol radiation on microbia! populations i 

DOE12.3 i v.s I 2.2 !Gas Item concrete ' 
DOE1.2.4.1 ! w i 2.1 ! T riliated hydrogen ' 

i 

DOE1.2.4.2 w ' 1 Active melhane and carbon Cioldde ' ' 
DOE1.2..4.3 I w i 'Orher actNe QaSes i I 

OOE1.2.5 ! w I 2.1 !Toxic oases ' 
OOE1.3.1 l w ~ ! Radioactive decay and ingrowth I 

DOE1.32 i w J 3.1? : Nllclear c:ilicaity 

DOE1.4.3 i w;; i ; Embrittlement l 
DOE1.6.5.1 ' v.c:R l 'Cheaical dlanQes due !0 ~ coirosion i 
DOE1.6.5.3 i i\ER i 'Chemical chanqes due to Waste .... 
DOE1.S.S.4 i V\ffl :Chemica! changes due to Gas croduction I 

OOE1.6.6.1 w 2.1 :Mi 
.. 

effeas due to Celluiose detlradation i ' 
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FEPs LIST: WASTE CAlEGORY 

=·-
DOEl-6.£"2 ! 'AS'F I ! Microbial activity 

'OOE1.6.6..3 ~ 'MH" l : eifecls due to l.fiCIObial produa reactions '~ . 
IAEA3.2.1 ' w;; \Chemical e!feds: Corrosion 
IAEA3.2.2 i w::R 

I iChemical effec!S: lDie!aclions ot was~e pac~<age and rock I 

IAEA3.2.3 I W3 I iChemical e#ecls: Gas qenekitioa 
IAEA3.2.4 ! W3R i !Chemical effects: Geochemical dlange 
IAEA3..4.1 I w ! ! effa::ts: Material prcperty cilanqes ! 

JAEA3.4.2 i w ! il§1iolog__ica1 elfeas: Radiol',sis 
IAEA3.4.3 ' w l ! effEas: Decay produc:l gas aeneraiion 
JAEA3..4.4 ; w i 3.1? !Radiological elfec!s: Nudeac oilicaiay 
PGA3.1 I w I l Radialion damaqe ol the matrix 
PGA3..2 i w ' iRadior~ ' PGA3.3 w ; 3.1? ! Nuclear efiticalitv I 

PGA3.7.1 I w:; ! 2.1 i Ditferin9 thermai of glass maJrix and canister : 
PGA.3.9 ' YB ! ;rnerrnailv indaced chemical chaP<;es ' 
FGA3.10 w:s I :Chemical dlarlges ~ to cor.<lSio!l 
PGA3.15 ' w i >Gas l 
SKI1.1.1 f w i 3.1? ;Criticaffly ; 

!SI<i1.1.2 w i iRadioadiw decay; heal ; 

SKJ'L1.3 1 w i lRecoiol ' 
SKI1.1.4 ! w i lGas -He~ ! 
SI<J1.2.1 ! w ' ' 
SKI1.22 ! ¥oR ' 2.2 'H2.'02 explosions ; 

SKl1.2.3 ! w:; : i F'lrl reaaioos 
S'o<l'1.2.4 'N ;Gas ~eration : 

Sl<l1.2.5 ' w :I. Cs-mitlralioo 10 ~ surlace 
SKI1.2..6 ! w iSolubility within fuel marrix 

SKI1.2.7 w ' 
Sl<l1.2.8 i w !Redox porential 
SKl1.2.9 j w :Dissolution 
SKI1.3 i w l or deviating fuel 
Sl<l1.4 t W?H 0 'Sadden enemy release 

SKl2.1.3 ! w i IHtemal corrosion due to was!e 
SKl2.1.4 i w;; !Role ol ttle eYelllUal cbanr.elinQ wilhin tl1e car.is::er 
SKl2.3.1 j \\C : ITbemlal Clacking 
SKI3.1.9 i \\8 xxxx ; Radioi'1Sis. :SEE SKl12.: 
ISKI3..1.10 : WB ' [ lnferactions with conosion prcdtlds and wasle 

S!<l5.6 ! w i 3.1 19 ol O!bef waste 
SKI5.44 ! ~ ' ! SolubilirY and preciolilalion : I 

SKI7.4 I w ' 3.6 !Cbemical ton:ily ot wasleS 

l:'l<N1.6.14 i w:tFF i iCbemical ~s (elearochernical eilec!s and osmosis} 

UKN1.7.6 j 'ISlR. ' 'Chemical translotmalions 
UKN1.7.7 ' VwSFFt j ; Microbial interaaions 
UKN2.2.3 ' i\f-1 ; 3.1 iCc ot reactive wastes (deliberale) 

UKN2.2.4 __:_ 1/o,H ; !Inadvertent inclusion ol W1desilable malerials 
UKN2.2.~ ' w ' iHet ot wasle forms (chemical. phvsieal} 
UKN3.1.5 W8 ! ilnduced ~icaf changes (so!U>ily. ~ ~ equi!ibritlm. mineralisalion)_ 
t...'KN3..2.1 'M; ! ! Metallic corrosion {pinjngt.miform. intemal and eXle!11al aQentS. c;as Qenemtion eq_ H2l 
UKN3.22 ._ WJ3R ! ! !nte~aaions ol hosl IJiaterials and grooodwaler with , mal erial ( ~- concre!e carbo 
UKN3.2.3 w:::cA ! !lnter..ctions ol waste and r~ materials Mth hoSl mareriaiS (eg. electlOChemical. cerrO! 
UKN3.2.5 ' w i 2.1 i Cellulcsic: 
UKN3.2.6 w ! 2.1 'lntrodtJI:;ed ~ and cellulosics 
UKN3.2.7 'M; I : Mic:robioklgical effeds (on corrosionfd on soklbilitytcomplexalicn. gas generaiion 

UKN3.3.6 'M; 1 2.1 • Gas e1tec1s !llressuralion. .• exp!Qsion. lire)_ 
lJKN3_4_1 i w i 
UK.'Il3.4.2 ! w l l Material PI'OPei1Y chanQes 
UKN3.4.3 w i 3.1 'Nuclear crilicaliiY 
Ul<N3.4.4 ' w ! ; Radioactive deca-f. and inqrowth lchai:J decay) 

HM!P1.1.3 w i Ph ol was2es and transport to the fa:' .faeld 
HMJP1.1.4 w;; ; Electrical e.-'fecls ol metaJ coaosion 
HMJP12..1 w:; ! 'Hydrogen by meta! COO'OSion ! 

HMIP1.2..2 ! w ' 2.1 i Me!!"lane and carbon dioxide bv miCrobial deQadarion 

HMlP1.2.3 v.s ' 2.1 :Gas liom conc:re1e 

1-!MI?1.2. 4 w 'Radioaaive gases 
HMIP1.2.5 ' w j 'Chemotoxic gases 
HMIP'!.2.7 i w i 2.1 :F!a! 

ti--:MiP1.2.8 ....m ! ;~ef'.ec:IS 

~.MIPi.3.1 ' w : Flad!oaaive decav and incrowth 
HMl!>!.3.2 w ' 3.1 i Nuc!Qar criticality ' 
HMI?1.4.1 't\CB ; !Wasle-form .and baddill c:onsoidation 

NEA2.2.3 ' M . 
3.1 :Co-discosal ol readive wastes 'C-e':ibem:e) 
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FEPs usT: WASTE CATEGORY 

~NEA2.2.4 'I.R ! Inadvertent incltlSion of undesitabie :TJ<Eeria!s i 

INEA2..2.5 w !He ot was~e forms (chemical pbysical) I 
fNEA3z.s w 2.1 i Celiulosic I 
NEA326 w 2.1 !Introduced I agents and cel!uiosics I 

~t:A327 w ! Microbioloaical (ettec:s on corrosioofd - soltlbit:'t¥/comolexztion. cas e.g 

NEA3.3.5 w:; I Fracruring 
trt:A3.4.1 w ! . 
NEA3.42 w i f Material Pl'ooeltY ct:anoes 
NEA3.4.3 w l 3.1 iNuciear --
NEA3.4.4 w I 1 Radioactive~ and inqrowth (dlain cecav) 
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FEPs UST: CONTAINER CATEGORY 

IDENIF&l CAJEGORY ARGtJMEMT !FEPNAME c:otM:NT 
[Al':CL1.3 V.alR ' aaivity ' AEC1.1.4 ! w::aR 4 ; cooditions 
AECt.U9 W:aR 4 !Chemical intemc!ions (ex;lee!ed}_ ; 

IA-~:Ct.1.11 w::aR 4 ;Chemical intercldioos (lornr!erml ' 

:AECt1.12 1!\C8R 4 ]Chemica! illleTaaioos !otherl 
[AECl.U3 w.:aR :Chelr.ical kinetics 
~ClUB c I Colltainer cooosion Droduc!S 

AECU.19 c iContainer failure (early) 

~1..20 ' c 'Comainer failure (klng-!erm} 

AECI..121 i c ;Container lailure (Oiher lonq-term ) 

AECL1..22 l c i Container healing 

AEClt-23 ' c :Coorair:es - parti<ll_ corrosion ; 

!AECL125 ' w::aR 4 . Correlaricn i!Jlcomp:ah€Dsif 
AECl.1.2G c !Corrosion ; 

~127 ' w::s ;Coupled ; 

AECl1.32 ! w::s : Eledrochemicaf qradienfs 
AECl1.39 w;:; 2.1 iGalvanic~ 
AECt1A5 i c 2..1? i~aackioo 
AECt1.49 ' c ' 3.1 ; tilling of containers 
~1.50 w::aR 4 Hnterla<;es condilions) :SEEAECt.t.4 

IAECl-1.53 ; YICR i l!JVe!ltOIY 
AECt1.55 w::s ; Lonq-term Dhvs1cat _!ilabilify_ 
!AEct1.58 , em 'Microbes 'SEEAEO..t.:: 
AEClt.59 a:R ':."icr :SEE AEct.1.3 
AECt.1.63 c :?'ting SEE AECL1.1 

AECL1.65 \1\CSR ! •'~ation and dissokllion 
AECt1.67 ; we:? i R>:Jialio!l damage 

AEQL!!O : 'A03R ! S.:--cia!ion 
AECLt.81 ~ lS;ability 

IAECU.84 w:::.?R. ii rises (tmeXPeded elfec:s) 
iAECl1.85 \1\CSR 4 ltC-le~ ·-·~EClt.88 c : t.rn.<xm CC)m)Sico 

OOE.U.1.1 c i StnJCIUr.ll container metal corrosion: localised 
DOE1.1.12 I c ; Snooural CQnlainer me!al corrosioR: Bulk 

00Et.1.t.3 i c ;Structural container metal cocrosion: CrE!Yice 
DOE1.1.1.4 ' c : Strucrural container mel2l corrosion: Stress c:orrosioo crackinQ ; 

OOE1.2.1.2 I c corrosion of COOI<!iner steel 

OOE1.2.S.1 i c ~~ trar:s;lOit ID :be was1e con".ainer 
DOEt.4.1 I c :~or cocllainec mc'llelliE!nt 

DOEL43 i w; i Embrinlemenl 
DOE1.6.5.1 f YICR 'Chemical ~due 10 Melal ccrrosion 
IAEAS.2.1 ' w:; 'Chemical elfeas: Corrcsion ' 
IAEA3.22 i YICR ! Chemical elleas: lntefadions of waste oa.ckage and rock 
IAEA3.3.1 ! CB ,Mecbanica! effects: Canister ltlO¥elnel1t 

PGA3.4 i CB :canister lllOYeillel1l: in baddil 1 

PGA3.6 : c i Med!ar.ical canisler damage 

?GA3.7.1 w:; 2.1 i Oiflering thennal expansion of class ma!Ji.x and canis:er 
?GA3.7.2 CB I DifferinQ thermal of canister and bacldill 
PGA3.10 V\C:8 iChemical changes due 10 axrosion 

Sl<l1.2.3 ' w:; ! Pb-1 reaaions 
SI<J1.5 ; c i Release of rac1ionuciides !rom the talured ~ 

Sl<l2.1.1 c :Chemical ~eac::lions (copper corrosion) ' 
~12.1.2 : c !·~e!feds 
Sl<l2.1.4 , w::; I Role of the eYentuaf d>.anneling within the canis:er-
SKI2.1.5 . c ; Role ol c.'llor'.des it ccpper corrosion 
SKi2.1.S.1 ; c ' Reposilo:y induced Pb1Cu eleclrochemical reac::lioos 
SKI2.1.62 CB 'Natural te!lurie electrOChemical reactions 
SKI2.1.7 c >Pining , 
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FEPs LIST: CONTAlNER CATEGORY 

i$KI2.1.8-. c i !Corrosive aQen1S. Sulphides. ~ etc ! 

' 
SKI2.1.9 EC J 18addilJ elfecls on Co corrosicn 
SK12.t.10 c ! lMravbes ' 
isla2.2 c l !Creeping ot c::Jpj)er ' ' ISKT2.3.1 w::; i ;Thermal cradtinQ i 

SKI2.3.2 c t :xxxx: 1 Eledro-dlemical c:ac!<.in:; ;s= SK!2. 1.1 

ISK12-3.3 c ' iStmss corrosiocl aaclci.'lg 
ISK12.34 c 1 i Loss ol duc!ili!y ' 
ISK12.3.5 c i l Radiatioo elfeas on canister 
SKl2.3.6 c I [Cracking a:.,ng welds 

iSKt2.3.7-1 
,.. ; External stress .., 

SKI2.3.7 .2 c :Hvdrostalic ~on caniso.er . 
SKl2.3.S c ' : inremai pcessure 

ISKJ2.4 c ' :Voids in ~'le lead filflllg 
SKI2.5.1 c ' ' Random canister delects - quaiitv control 
~12.5..2 c !Common cause canister defects- quality controi 
SKl3.2.2 C8 'Movement of canister en btllter.tladdiil ' 
SKl3.2.7 C8 i iSwellinQ of corrosion produc:s ' 
Sl<l5.Z3 c l xx:xx [Changed bydroslaric pressure on canister :SEt: SKI2.3.~ 
UKNl.o.14 w::aFF i 'Chemical gradients (eleettochemical etfecls and osmosis) ' 
Ul<N2.1.6 c : :Material deleets. e.g. eariv C3liis!« failure ' 
UKN3.2.1 w::; ' :Melallic corrosion lpiningluniiorm. internal and extemai aqems_ cas Qer!e!a!ion ea. H2l 
UKN32...2 Vla3R :Interactions of host rr.alerials aoo groundwater wiUl ~sitocy material (e<l. ccncrere c::aeor 
UKN3..2.3 v.a::R ; !meractions of waste and repository maleriais with hosl materials ~eg. ~ica!. co.-ro<_ 
UKN32.7 w::; : MicrcbioloQical e!feas ton ion. on soiubil'tyf<:Or.':Piexaticn. gas ceneratlc.'IJ 
UKN3.3.1 c ! 'Ganis!er or container lllOIIemelll I 

• UKN3.3.3 c 1 Embrittlemellt and cracidng . ! I 
UKN3.3.4 c i SubsidencetCOIIapse 
UKN3.3.5 c ; ! Fracturing 
UKN3.3.6 w::; 2.1 :Gas effeas (DfesSU"ation. disrup!IOO. exolosion. floe) 
HMIP1.1.1 c :Container metal corrosion 
HWJP1.1.4 w::; ! ! 8earical et1eds of melai corrcsion 
HMI?1.2.1 w::; ; Hydrogen by metal corrosion I 

' 
!-:MlP1.4.1 \\C8 ' :Waste-form and backfill consolidation 

1NEA2.1.6 m I ! Material deleds {e.g_ earty canislec iailure) 

NEA3.2.1 c ; Metallic cocrosion intemat aoo eXlemal aaer..lS. gas oene:arion e.a.H2}) 

NEA3.3.1 c ! !Canisler or conlainer movemenr I NEA3.3.2 c i !C.'langes in in-situ stress field ' 
NEA3.3.3 c i ! Embrittlement and craclring 
NEA3.3.4 c ' 1 Stbsidenceicoll:3pse 
NEA3.3.5 w::; i iFraauring -!NEA3.3.o c I 2.1 ' ,Gas effects IPfessunsatlOn. disrupnon. eJCPiosion. fll'e) 
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fEPs UST: BliFFERIBACKFILL CATEGORY 

IDENTlAER l CATEGORY ARGLit.EHT ;FEP tWIE r COI&'e6' 
~.ECl1:.1 i B !Bacldill dlal:actetislics I 

' AECL12 l B l BaciGII evolurion ! . 
'AECt1.3 i V'.aR 

. . 
a::livitv l ' 

AEcl1.4 i w::sA 4 ! conditions l 
AECtt.S l W3 2.1 if lifter adc!itiYes i 
AECL.1.& l B !Buffer ci'lalZ!eristics 
AECL1.7 ' B lBuffer evoitru.'X'I ! 

' 
IAECt1...9 i WR fCilemical gradr9ots f 
AECL1.t0 i ~ 4 tCherr.ical interaCtions (~ed} ' ! 
AECLUi l ~ 4 lCilemical interac:ions (lono-tennl I 

' AECL1.12 f w::.:sR 4 !Chemical interactions fe;her) i 
jl.pct1.13 ! ~ ~ctlenUca! IUneties 
AECt1.17 ; B 2...2 tCooaete ! 

~.24 i ER (ConveaiQn ' 
!AECt1.25 > W::8R 4 !Correlation ; locuo!pellensi f 

AECt1Zl i w::s !CoupCed ! r128 i W3 ~Criticality i 
' ER !Diffusion ECt1..29 • 

iJIECt1.30 ! ER ~~ aradien:S 
' 

~1.32 ; w::s 
iAECtt.33 ' B xxxx Evolutioll ol buffer lSEEAECl1.7 ' 'AECL1..36 ! B fFaulty buffer ~lacemem 
AECt1.37 l ER ' Formation of aacils 
A-J:Cl1.40 i W3R 'Geoctlemical pump iSEEAECl1.9 . 

AECl1 . ..:l ER ;Hydraulic conduclillily 
AECt1.46 ~ ER ;Hydrothermal alielalicn 
.A_I=Cl-1.50 f w:aR 4 ;Interfaces ooundary_ conallions) .SEAECt1.4 
AECL1..55 ! w::2 ;Long-tem~ P.'Jysical stability 
AECt.1.58 t <:a=! 'M"!Crobes ;SEEAECL 1.3 

AECL1.59 ! <:a=! iMiaooRWJisms :SEE AECI..1.3 
AECL1.65 i w::sR ~ 

... 
and dissoiUioo 

A._CCU.76 i ER (Sotption ' 
A...I=CI...1.77 ! ER jSoq:ltion: non-rmear i 

AECtUO l w:aR ! - . I 
.\Eelt.81 i EOh'R iStabiliry i 

AECL1.83 ( 8 !Swelioa D!l!$SUie 

AECL1.84 

' 
w::::aR fTempetature rises {Uilexpeaed effecls} i I AECt1.85 ' 1\CCR 4 :T.me c!eoenderlc& I 

I\ECL1.86 ! ER iTmnsoort in gases oc of gases i 

II.Ect1.90 ! ER II.Jnsanllated bansPOrt 1 

DOE1.12..1 I B 2.2 !Cracking: conae!e ! 
DOE1.1.2.2 I B 2.2 ; Sealing of c:a::lcs; concrete 

DOEU2..4 B 2.2 "" e readion: concre1e 

X>E1.1.3.2 a 2.2 ' capaci:y exceede<t concrete 
X>€1.1.3.3 e 2.2 l RlaCticn: . conc:rele '·. ' 
J0€1.1.3.4 s 2.2 ;~-su!Pha:e reaction: concre!e ~ 

X>E12..1.S W3 2.1 'Hydrogen: e!lecls of microbial growth On ccncrete ' 
)OE1.2.2..8 W3 2.2 : Methane'C02 PIOduc:ion: . r Elleds. of biOiilms 
~E1.2..2.9 ER 2.1 ! MernanefC02 prodUCtion: E!fecls ~ hy:dr?gen lrorn metal corrosion 
)0€12..2.11 \1\S _bL !Mernana'C02 ;xoduaion: Carbonatelb~e exd'lance wilh ~e i _j 
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FEPs UST: BUFFER'BACKFlll. CAiEGORY 

OOE12.3 'IB 2...2 iGas from con::n!le ' 
[OOE1.5.2..1 ER 2-3 iGtotmdwaler flow: initial ccnditions r 
OOEL5.2..2 ER ~~!low due to gas produaion ! 
OOE1.5.3 ER= 1Groundwater llow ~uraled ccnditions} 
OOE1.6.5.3 't.8R :chemical cbanqes due to Waste deglada!ion ; 

OOE1.5..5.4 ~ l 1Chemic3l changes due to Gas PIOdudion 
OOE1.6.5.5 ER= v 

f lCilemical chan~ due to Complex formalion 
fOOE!..6..5.6 EH' i }Cbemical ~ due to CoUo!dprodudion 
100Et.&.5.7 EfF !Cbemicaf changes due to Solubility 

OOEH>.5.8 EfF i !CMmical changes due to Solplion 
fooEt.6.5.9 EfF ! lCbemical dlanqes due to Species eQUilibrium 
DOE1.6.62 'MJrF l ; Miacbial activity ' 
OOE1 :&.&.3 'MJrF ' [Microbiological efie<ls due to Micwbial produa: reactions 
OOE2.3A.4 B=F ;Groundwater- flow: Fraclore 
tooE2.3A.S B=F i iGroundwarer ffow: Elfecls of solution chamels 
OOE2.3.5.1 EfF ! jlncxganic colloid trar.SpOit Effeas of pH and Eh 
OOE2.3.52 B=F l i lnoraanic cclloid llanSpOit: Elfeds of ionic strength 

OOJ=-2.3.6 EfF j !Vatiati:ins in oroundwater t 
OOE2..4.t EfF I !Ac!vection 
OOE2.4.2.., EfF i !Bulk dillusioo 
DOE2.4.2..2 EfF . 

iMalrix diffusion ' 
OOE2..4.2.3 8 i !Surface diffusion 
OOC....2.4.3 CFF i -,. 
DOE2..4.4.1 BFP- ' 1Solttliiitv: effeas of pH and Eh ' 

.OOE2.4.4.2 8FR. I !Solubiftty: effec:IS of ionic strength 

OOE2.4.4.3 8fR.. ! ISolubifttv: effEas of na1iJ ~ ... complexing agents 
DCE2.4.4.4 tR l ISolubilirr eflecls of complexinQ aqents fomted in the near-field 
OOE2..4.4.5 sm. I I Solubility: etfecls of • colloids 
DOE2.4.4.6 tR l ISolcbiliry: effecls of coiloids termed iA the near -fJeld ' 
DOE2.4.4.8 BAR.. i i . EHeas of mk:robia1 adM1v 
D-:~4.5.1 BR=l l !tinear $O!plion 
OCE2.4.S.2 9fR. ! i Noa-tinear SO!Ption 
DOE2.4.5.3 8ffi_ I I Reo.lersille socplion ; 

1 

OOE2.4.5.4 BR=- I i lin!Yelsille SCifDtioo l 

00€2..4.5.5 8FR. ! JSolption: Elfeas of pH and Eh 
OOE2.4.5.6 BFP- I ! Soc;llion: Elfecls of ionic strer.gth l 

DOE2.4.5.7 8fR. i i~· Effects of oceanic ager.IS ' 

OOE2.4.5.8 BPfl ! jSolpbon; Eftec:fs of ioorc:;anic -<IgeniS 
; 

,OOE2.4.5.9 m I jSolprion; Elfeas of COIIIP!exinQ agentS formed in the near.fieJd 
DO-E2.-U.10 l SPF_ ~ i So.--plion: efteds of colloids 

!00'='".4.5.11 ~ i ISocprion: etteas of coUoids formed in the near-field 
COE2..4.5.13 ' 

.::r?_ iSt>mritvl· elfeds of microbial activity 

COE2.4.7.1 BR='- i Organic colloid ttan5PCXt in Porous media i 
OOF.2.4_7? BflfL ' i OrQanic colloid lransPOct 'n Kacrured media 
COE2.U.3 5FR. ; ! Orqanie colloid 2!1eds of pH and Eb 
COC2.4.7.4 SFft i LOI'qanic colloid ElfEICIS of ionic sttenoth 
icc.sa.s.~a 1 SFfL ' !Inorganic colloid traDSpo!t: Porous media 

lcc.::zA.az :.::~.:;,.. i ~ f~-a-Gal"'.ic colloid transPOrt: Frac:uf'i!<:l mee~a 
,OC>=c> 4.3 3 Li'rt. i ; h"laQanic col'.oid trar.soort: Ei'feciS of pH and E"n 
00-?.4.$.4 Bfft ! lnofganic coLloid nansport: Elfeas ol ionic su-enc:lh ' 
OCF2.~.s BR=l iT ransport_ ol radiomJclides bound to microbes 
L:·: '!'!?. J. ~0 31'P- ! :Isotopic dilution 

~;;c:--: .t.t1.1 2?fl_ ; ;Gas nnspon: soluliorl 

~:·~~~.!~ ~~· 2 
3fR. I 'Gas ttansPO!'!: aas phase . 
Ef'F f :Gas-indtJced groundwater trnnspolt 

,,--.-::;, •. 13 l s:t "Rduced ll'anSPOI1 ' I--·--·· .. ;. 

tOCC? 4~1:3.2 EFf ' 'Naluraliv ttlermallv-induoed ~ tranSPOrt ' .-
j:A~/1, L13. 1 EfF I :Fluid iateraaioils: G!oundwa1er !low ; 
tA~:O.J..U32 8FR. I l Fluid inle'adionS: Oissoiution ! 

!lA>:A1.13.3 EfF ! : Fh.'id interaaiOnS: Brine pockets ' 
~-s-\3.1.3 EfF 1 f Thermal elfe<:s: Fluid pres=e, denSily. viscosity dlanges 
ifA:;A3. 1.4 EfF ' i Thetmal effec!S: Fluid ll'ligr.Hion 

fAEA~P.S v.e ' :ChemiC219ifedS: Gas ; 

~lAEA3.2..4 w:iR l 'Chemical effecls: C--eochemical change I 

t'\EA3.3.1 CB i ; Mec:hanic;al elfecls: Canister lnO\Iel!leflt 

iL-<i:A3.3.2 ER i ' Mechanical ~ifeds: local fracturjnq 
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FEPs LIST: BUFFER/BACKFill. CATEGORY 

fPGA3_4 . CB ! leanister movemeru in baddill ' ' • 
*'GA3..7:2 ! CB ' lOiffering thermal expansion of canister and bad<fil I 

PGA3.7.3 ~ IR i ! Differing thermal expansion of baddill and host rock i 
PGA3.9 l 'JIB l induced chemical c:hanoes l 

' l ' PGA3.t0 ! w:s ! !Chemical dlanges due to axrosion 
PGA3.12.1 l 8 j iGeochemical changeS in ba:kli1l ! 
~-'!3 ! BRA... I I phenomenafelfeds (eg. coiloid formation} i 
PGA3.14 ! IH'I... I !M"tcrobiological ~enaletfects ~ 
iSKI2.t.62 I CB ! ; Nalutal telluric eiec:frochemic:al reactions ! 
SI<l2.1.9 I a:; ; !Baddill ellecs oo Cu corrosion ! 

SKJ3.1.1 i B ! ' of the bentonite by_ chemical rea<::tioos I 

SKl3.1.2 I B i i5aruralion of SOIPtion sites i 
SK13.1.3 ; B ' !Effects of bemonite 011 groundwarer- chemisuy ! ; 

SKI~1_4 
. B ! tCOUoid QenelaboD - SOUIW ! ' 

SKJ3.1.S i B : iCoa!r.Jia!ion ot bentonite ! 
SKI3.1.6 j 8 j !Sedimentarion ol betl!onile i ' fSKl3_1J i 8 j J Reactions wilb cement pore .,.;aJer i 
lsKJ3_t.S i 8 ' 4 !Near field .buffer j 

SKJ3.1.9 I VIS ; xxxx :SEESKI12t 
SKi3.1.10 i VIS ; !lnter.:!Ciiofls wilt, corrosion produ::ts and waste ' SKI3.1.11 ! B ; iRedox ii'tlrw ' ' SKI3..1.12 ~ B i xxxx ; Perturbed buffer mar erial chemisL-y iSEE SKI3.1.1 
SKI3.1.13 ' 8 ' fRadiaticn effects on bentonite i \ 

SKI3..2.1.1 . IR I !Swelling ot bentonile into IUilnels and aacks ' 

ISKJ?2.12 i IR ' )Uneven swemng ot bemonite i 

SKI32.2 ! CB !Movement of canister in buffenback1ill ' 
SKJ~3 j 8 ' !Mechanical taiure ot buff~ 
ISKI32.4 ! 8 ! ! Erosion ot bufferlbaddtll 
:<::~n<>?" l 8 ' iThermai effeds iX> the butler ma!erial i 

~6 I 8 1 1DilltJsion - surface "''!flusial 
SKI32.7 ! CB ' /Swelling of c:crrosion produas ' 
Sl032.8 ; B i Preferential in !lie btJileObaddill 
SKl32.9 ' B ! Flow' throu<lh buffer1backfill 
~2.10 l 8 1Solet effea 
SKI32.11 i EH 3.1 : 8acidii marerial deficiencies 
tsKI32.12 I 8 :Gas~ in bent«lite !SEESKl32.8 
iSKl4.1.1 ' 8Pfl conditions ! 
~.1.2 ' BFF- : 

' : 

iSKI4.1.3 ; 8fR xxxx iCQ!oids. taQeniS :SEE Si<l5.45 
SKI4.1.4 I BFIR.. lSocplion 
'SKI4.1.6 j 88P- 1Reconcenlralion : 
SJ<l4.1.7 I ER 1Thermoc:hemical changes 
S_!<l4.1.9 j BFlFl ;Complexing ~ :ALSOSK14.1. 
SKI42.3 i EH= : Extreme c:t1anne1 !low of oxidants and nuc!ides ' 
SKI42.4 i ER :Thermallluoyancy 
SKI42.5 ; a=F fChanQes of !low 
Sl<l42.10 ! ER iChemicat effecls of lllCk. reinlotcemenl I 

Si<l5.1 i EfF iSaline {_or lresh) er inlr.JSion : 
SKl5.14 i IR Resa:tR!ion 
SKI5.18 i EFF xxxx ~Enhanced !low ,SEESKI425 
SKI62 I EfF tGas transooc1 
SKI6.4 I EJR iDispesSon 
SK!6.5 I 8Pfl :Dilution 
SNt.6.1 l IR ~Subsidence and Caving 
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FEPs UST: ~"BACKFILL CATEGORY 

Uf<N1.5] a:F ! !Saline oc fleshwater inlrusion t 
UI<N1.5.8 a:F I t Elfecls at saline-lresi'lwatEM" interlace l 

' Ul<M1.5..9 a:F l ! Narurat thermal effecls l 
I ' U<N1.6.1 ~~ l !Advection and ~ 

UKN1.6..2 8FFL ! !Diffusion l 

UKN1.6.3 8FR. ! I Matrix diffcsion ; 

UI<N1.6.4 8FFL j lGas medic.led tranSport ' i 
UKN1.6.5 BRF- I i Multiptlase Hew a.'"ld gas driven ffow ! ' UKN1.6.6 8FR. ' iSolubilily lirnil ; 

UKN1.6.7 BAFL ~ !Sorption (fmearinon-linear, reversiblefirrevetSible) ' 
Uf<N1.6.8 sm... ~ i Dissolution. precipitalion and c:ystalisation 
Ut<N1.6.9 8FFL ! lColloid formation. dissclution and transpcn 

Ui<N1.6.10 aFR. i : I ageniS 

UI<N1.6.13 r 8Fft. i !Mass.. isolcpic and species cfiluiion ; 

UKN"i.6..14 i ~ i !Chemical gradienls {elearochemical elfecls and osmosis} 
UI<Nt.7.6 i W8fR I iChe!nical ll'aJ1SfonnaJions ! ; 

UKN1J.7 t 'M3fR. l !Miaobiaf inteladions ! . 
UKN2..1.10 I ER I !Thermal effects @g. cooaete ~\ ! ' 
lJ!<N2.2.2 ! 1-B I ilnadeQUate backflll oc • voidage ! 
l.JKN3.1.5 I v.s i \Induced chemicaf changes (soltt>ili!y. sorp\ion. species equilibrium. mineralisation) 
UKN3.2..2 t Y.OR l !lntetac!ions of hosi malerials and _groondwal!M" with marerial (eg. concrete carbo!" 
UKN3.2.3 f 'o\aR ! nnteractions oi waste and materials with i10S! materials (ea.. electrochemical. COrm! 

HMIP1.2.3 ! 'M3 I 2.1 iGas ftom conaete 
HMIP1.2.6 ! EFF l ;Gas tlanscoct ; 

HMiP1.2.8 ! 'M3R ! lThermo-chemical effeas ; 

HMIP1.4.1 ' w:s ; i Waste-form and backfill ;onsoiida!icn ! 

HM!P1.5.3 i ER i !Gas (unsaturated flow) 
' 

HMl?1.5.4 i EFF ! :Saturated groundwater t1ow 
!-.V-1?1.5.5 ER i iT ransport of ellemic:a!ly aaive subslal1ces into the near -field : 

HMIP1.6.1 t ER ! ;Thennal etfeds and Rock-mass cilallgeS 

HMIP1.6.2 i ER I !Thermal e1leds and ical changes I 

HM1P1.6.3 
; ER ; Thermai elfec1s and Chemical changes ! l 

HMIP1.6.4 ! ER I fThermal elfecls and T tanSPOCt (diffusion\ elfects 
I-'.MIP2.3..1 l erR. t iACvedion ; 

HMIP2..3.2 l 8FR. j !Diftus;o<t 

M."'-flP2.3.3 ! EH'~ l ' ' 
HMiP2.3.4 l BFR. I i SokJbilily coastraints 
HMlf'2.3.S j BFR. 1 jSolption including ion-exchange 
HMIP2.3.6 ; 8FR.. l iChanges iA ~ sarlaces i 
HMif'2.3.7 i 8FR. ! !Changes. m chemistry and flow direaion ' 
HMI?2.3.8 ! 8FR. i ! Colloid trar§)Oit f 
HMIP2..3.9 8FR. l iTr.mscort of radionudides bound to microbes 
HMlf'2.3.10 

. 8FR. ~ !Tra.~ of active gases 
HMif'2.3.11 ' 8FR. j i Gas induced QI'Oilndwater transcort 
~iiP2.3,12 t 8FR. : l Thermal elfec!S on hydrochemisry 

HMIP2.3.13 i 8FR. ' i !changes 
NEA1.6.1 ! 8FR. i !Adlledion and 
NEA1.6.2 BFA.. ! :Diffusion 
NEA1.6.3 I 8FR. ! i Malrix diffusion 
INEM.6.4 ! BFR. I !Gas mediated transpOn 
NEA1.6.5 i 8FR. ' ;Multiphase How and gas-driven flow 

~'EA1.6.6 i Brfl_ ! ! Solubiiity limit ' 
NEA1.6.7 i BFR. . ! Saption {linearlnon-llnear. reversblefttr ' 
NEA1.6.8 ~ BFR. :DissoiuOOn. precipilalion. and 
N£A1.6.9 ' 8FR. ' ! Colloid lormation. OISSOlution. and transport 
N'":A 1.6.10 8FR. i agenrs 
NEA1.6.13 8FR. : :Mass. isotopic and sPeCies diluticn 

jNCA1.6.14 ; BFR. ! iChemical cradienls (eiedroc:hemical eHeas and osmesis} ' 
lNEA2.2.2 fR lJnadeQua!e bacldil oc voidage 

•NEA3.1'.1 a:l !Differential elastic response 

NEA3.1.2 fR ' i Non-elastic response 

i'.'EA3.1.4 EFF ~Induced cl'!anqes lfltlid pressure. density_ convec:!ion. Yiscooitv} 
NfA3.1.5 ER :tnc!uced chemical~ (solubilily. SOtplior., species equilibrium. rnineralisalion) 
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FEPs LIST: REPOSITORY CATEGORY 

~ i CAlEGORY l .ARGtJM:Mi !FEP NAME COI&EHT 

AEQ.1.3 i w:::a:c i !Biological activily 

AECLU f wm i 4 conditions 

AECt.1.8 l R i ~Cave ins 
AEct._1.9 i W3R I lChemicai eta<f&ell!S 

AECL1.10 I 11\aR I 4 tChemical inter:actions (expected) ' I 

AECL1.11 i w:m l 4 iChemical illleraaions (long-term} 

AECl1.12 i w::::m I 4 'Chemical intelaCtions (Other) . 
AECl1.13 l w:aR ! ICbemi::al kiDetics 

AECLU5 I R ' [Colloids I 

AECl1.16 l R l 2.1? [ComPieXali<ln by organi(:s 
AECl124 l ER ; !Convection l 

IAECt1.25 i w:m 1 4 1Correla!i0n 
AECl1..29 i ER l [Diffusion 

tAEcl1.30 ! ER j i Dispersion 
AECL.1..34 i R ! [Excessive b}ldr=tic pressures 
AECt-1..3:5 l R I 3.1 'H 
AEQ.1.37 ! a:! ' 1Fonnarion oS craclcs : i 

AECl.1.40 ! W3R l iGeodlemical pump 'SEEAECI...1.9 
IAECt_1.43 ER I i:-. condudivilv : 

I :·. 
~1.44 ! R i ~head ' 
it\ECl._1.46 ! ER ' alteralion 
~1.47 i R ! 3.1 :H 

I!-ECLJ.4S l R ' dosllfe 
AECl1.SO ' w::sR 4 Hnterlaces · conditions) :sa:AECLt.4 . 
!AECL1.53 ' w::R !lnventorv i(O~Kit'IIU14 

AECl1.56 i VIR 4 iLOIIQ-feCm transieols 
AECl1.57 ' R 2.1 : Met!IV!ation <SEEAECU.1o 
AEClt.SS ~ OR •Microbes : SEEAECt.1.3 
~1.59 OR lMi :SEE AECL1.3 

AECl.l.60 . R 3.1 !Mor.itoring and remedial acrivities 
AECL1.61 ; R ' 3.7 iMUlation ' 
AECl1.62 f R i Percolation in shalls 
AECL1.64- ' R i 3.1 !~events ! 

IAECl1.65 f w:m i Precipilaiioo and dissoluiion ' 
AECI..1.66 j R ! tPsetJdo.collold !SEE A-~1.1 
AECl1.70 I R l IRecharqe er ) 

AECI.1.71 ! R I ~ ~ 

fAECl1.72 1 R I 3.1 iRetrie'lability 
IAEClt.74 I R ! lSeal E!\IOIIltion 
[AECL1.75 l R . iSeei failure 
AECL1.76 I a:! I :Sorp!ioo 
tAEcl.t.77 I ER . ;Sorption: DOn-linear I . 
iAECt.1.80 ! w::sR l 
~1.81 I B::lt'VR ! \Stability_ 
~l1.B4 L w::sR i !Temoerarure rises e. 'feels!_ 
~1.85 I w::aR I 4 IT!I!le 
:AECt.1.86 ' ER ! iT~ in Q2SeS a ol ~ I 

AECL1.89 I R I i Unmode!led design feattlres 
AECt.t.90 i a:! i iUnsarurated ~ ' 
~1.91 I R I iVaull ' 
A.Eg..2.1 i 1-R i 3.1 :sl<ilsting and vibralion I 

~4 I R= ! BCR!hole seal !ailureiopen baeholes ' 

IAECL2.6 I 1-R= ! :Soleholes - unsealed 'SEE AECl2..4 
IAECt2.7 FF ! 2.3 <:avilation ~ 

AECt.2..0l t FF? f iVault healing_ el1eds : 

OOE1.t.2.3 ; R i ·Pore~· concrele 
OOE1.1.2.5 R :Cemeol-~e reaaion: concrete ; 

OOE1.1.3.1 ! R :Chances in core watet 
.. 

._pH. Ell: cor.aele 

OOE1.2.1.1 i R . eotrOSion of stnldUral steel ' 
OOE1.2.2.6 VIR . 2.1 ;MethaneiC02 Elfecls ollithostatic ~ I 

DOE1.2.2.7 R i 'MelhaneiC02 EffedS of miaobial growth on o: concrete 
OOE12.2.9 m ! 2.1 iMe!haneK:OZ Etleds ol hydrogen from metal ccxrosion 
OOE1.2.2.12 w:l. I 2.1 iMethaneiC02 procluc:ion: EnerllY and llUirienl cornrof of meraDofism 
OOE1.2.2.13 VIR i 2. t ; MelhanelC02 n: El!eds ot radia!ion on ll".icrobial !X4)1;lations 

OOE1.2.6.2 R ! i Gas lrallSPOI1 In the vaults between contar.ers 
OOE1.2.6.3 R i !Gas ~ Between vaulls 
OOE1.2.6.4 R j ;Gas transport :n the near-field. includinQ uo and around access shal:s and adits 
OOE1.2.7.1 R I 3.1 iFites 
OOE1.2.7.2 R I 3. t 1 
OOE1.4.2 R I I Chanoes in in-situ s:ress 5eld 
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FEPs UST: REPOSiTORY CATEGoRY 

IOOEt _4.4.1 ! R ;Reoosirory-indt:ced Sllbsidence 
looE"I-4.5 ' FF 2.3? !Rockcreeo I 

iDOE1.5.1.1 I FF !Cba.""JgeS in moisnJre cootellf due to dewatering 
OOE-:..5.12 l FF ;o.s:ces in mois&U<e content due to stress rnief 
OOE1..5.2.1 I IR 2.3 :Grouodwa!:er How: iniiial conaitions 
!00£1_522 I ER ;Groundwater How due 10 gas produaioo 
DOEl-5.3 i !H' :Groundwater 1!ow {Saturated 

.. 

OOE1.5.4.1 ! R 1T~ of !r.organic icns into the near-field 
iOOE1.5.4.2 I R !Transport ot HumiC and lulvic adds inlo the near~'ield 
DOE1..5.4.3 I R ITransoort of Microbes into the near-fiekf 
DOE1.5.4.4 j R ;Transport of OrQanic complexes into the near-field 
OOE"t_5.4.5 I R iTransxxt of Colloids into the neaF-field 
fDOE1.6.1 i FF 'Dillerenliat elaslic response 
00E1.62 i FF :Non-eiastic resconse 
DOE1-6.3.1 i FF :F!acture changes: aoerture 
DOE1-6.32 ! FF ;Fractwe cilanqes: length 
OOE1.6..5.1 i v.a:! l !Chemical changes due to Metal c:ocrosion 
looE"1.6.52 l R ' tChemical chanQes due to Concrere n 
OOE"1.6.5.3 l ....m ! fCbemical changes due to Wase ! 

!roE"I.6.5.4 ! ....m ; fChemicat changes due to Gas ~ 

IOOE-s .s.s.s l ER' !Chemical char1Qes due to ~ formatioo 
DOE1. .6.5.6 f EfF i lChemic:al char1Qes due to Colloid oroduaion 
DOE"t.S.5.7 i EFF i 1Cbemical char.ges due 10 Solabilily 
DOE~.6.S.S ! EfF I :Chemical changes due to &xp!ioo I 

OOE"1.S.S.9 I EfF ; :Chemical changes due to Species equililrium ! 

DOE"1 .6.6.2 ; WiFF i ; Microbial acnvily 
DOE"f.S.6.3 t WlFF i ;Mlcrobio~ effects due to Microbial prodl.!Cl reacrions 
OOE2.2.6.1 FF ! ' · nduced seismicily 

DOE2.2.S? i Fffi ' ! Exterr.ally -induced seismicity 
DOE2..3.3.1 i FF ' tRack property changes: Porosity i 

DOE2.3.3.2 FF ' :Rock propertY chanQes: Permeab!flty I 
! 

DOE2..3.3.3 i FF ~Rock property cllanQes: Microbial pcxe blocking 
DOE2..3.3..4 FF ! 1Rock propeay changes: Channel !crrnalionlciosure 
OOE2..3.4.1 t FF I :Groundwater flow: Darcy I ; 

DOE2..3.42 ' FF ! iG!oundwater l1ow: Non-Daa:y i I 

looE2..3.4.3 I FF ' 'Groundwaler flow: lnteroranulcK" 'matrix) ! l 

DOE2.3.4.4 ! B=F i 'Groundwater !low: Fl'acrure i 
OOE2.3.4.5 ! B=F i IGroundwaler !low: Elfacts of solution channels i 
DOE2.3.4.6 ' FF ' 11nocQanic coUoic:l tratiSpOtt Porous media i 
DOE2.3.5.1 ! B=F ! :Inorganic cQioid transpolt: Elfeas of pH and 8l 
DOE2..3.5.2 l EFF j r !norganic colloid transport Elfecls of ior.ic strength i 
OOE2.3.6 a:f' 1 'Variations in Qroundwater t : 
00£2.4.1 ' EfF ' •Advection i 
DOE2.4.2.1 I EFF . Bulk diffusion 

OOE2.422 i EFF 'Matrix diffusion : 
OOE2.4.3 . B=F mic 

.. . I 

lOOE2.4.4.1 EJ!F_ ' :solubility: effedS of pH and Eh I 

iooE2.4.4.2 j 8RR.. ; SOiubilitv: effeds of ionic strength ' 
OOE2.4.4.3 i 8RR.. l :Solubilitv: effects of naturally-occurr'.ng agents 
00£2.4.4.4 ' ER iSolubililv: effects of agentS formed in the near ..field 
DOE2.4.4.5 : 8RR.. 'Solubililv: elleds ol naturally -«CUring colloids ! 

100£2.4.4.6 ! ER i ;<>-•· .:r- . effeas oi colloids formed in tile near-tiek:l 
OOE2..4.4.7 i FF tSolubifllY: elfeds ol maiof ions from the near-fteld i 
DOE2.4.4.S ! tP.A. Solubility: 8feas of micn;Jbial activily : 
DOE2..4.5.1 ' 8RR.. ' •linear somtion I 

"DOE2.4.52 ! 8RR.. ! 'Non-linear sorJ)IiOn ' 
DOE2.4.5.3 ~ 8RR. ' :ReYe!Sible soll)lion : 

DOE2..4.5.4 ' 8RR. \ lm!versmle SOfPiion -'-
DOE2..4.5.5 ! EP.R. ' 'Soc-pi ion: EfledS of pH and Eh ' ' 
DOE2..4.5.6 ! 8RR.. \Sorolion: Efleds o1 ionic strenqth . 
DOE2.4.5.7 ' 8RR.. .SortlOon: Effeas o1 naru~"" oroanic agents l 

DOE2.4.5.8 BRA. ;SGrption: Ellects of n : inorganic com~ agerus ' 
OOE2.45.9 ! ER ' iSofption: Sfeds ol r agencs formed in the near-tiek:! I 

DOE2.4.5.1 0 i 8RR.. :Sorption: etk!cls of natu ..u. oolloids 
DOE.2.4.5.11 ' ER ; ISaption: etlea:s of colloids formed in the near-fiekf ! 

DOE2.4.5.12 i FF !Sorp~ion: etfedS of major ions mi9latin9 !rom the near -field 
IDOE2.4.5.13 1 EP,P_ 

PAGE2 



FEPs LIST: REPOSITORY CATEGORY 

001:2.4.7.1 8Rft lOrganic colloiduanspor! in Porous media 

DOE2.4.10 8Rft ilsotopic c!i!Uilon 

DOE2..4 11. 1 ! eRR. !Gas tranS!Xllt: sokJtion 

JDOE2.4.t12 ' 8RR. :GastrallSlXlrt:c:as phase 

DOEZ-4.12 a:F 'Gas-induced groondwa!er tta.'lSflOI'l 
DOEZ-4.13.1 i ER Repasit?l} thermall-f=induced groundwaJe(" tranSQO!t 

p~~~~~t:1~1~~j;===~~-~=t========~j~~-~~~~~~he~rm&all~~~~~~~~==~:=oun~~=-~~~~~~----~-------------------4 
00€4. f.1.1 , RFL iBonlhole seal failtJteo 

00£4.1.12 ' RR. ;Borehole seal 
DOE4 .1.2. 1 i R iSI'talti'Wnr.el seal failure 

DOE4.1.2.2 i R rSilaltJtunnel seal 

IAEA3.2.4 j W3R oChemical e!fects: Geochemical~ 

PGA3.122 i FF iGeocJ'lQmic;:aJ ~ in host rock 
PGA3.13 SRR. mic.al effects (eg,_ ooilo4d formari<lnl 

PGA3.14 , 8RR. • :Microb~ edS 

PGA3.16 : R • : Failu~t~ of shaft seafll'lQ 
PGA4.1 FF f •Oired al!erations in -

Sl\11.2..2 'AA 2.2 H2I02 ~ 
SK13.2. 1 .1 , e:1 . Sweiling ol bentooite into IU!lllel:s and cracks 

SKI3.Z.1.2 ER ' :UOOV<en sweCiM of bentonite 

SKI4. 1.1 ! SRR. : Oxidizing ccodi:ions 

SKl4.1.Z BRFl , :~evialions 

SKl4.1.3 8R.R. J:XXX Coiloida. agentS 

r::SK!oc_':;..4...;..1...;..4 ___ .,..! _SRR.:O.::::"'---"----·.c:.Sotption~·-· ·--··---------------~----------1 
$Kl4.1.5 • FF : :Mattix d:ffusion 
SKl4.1.6 , BFlE't -~ 

SK!4.2.5 ER' 
SK14.2.7 R 
SKl4.2.S R 
SKl42.9 R 
SK!4.Z.10 Efl 
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FEPs UST: REPOSITORY CATEGORY 

'5Ki5.i·-- a:f' ;Saline {or fresh) groundwater irJrusion 
ISK15.11 Ff' !Degrada!icn of hole- and shall seals 
SKl5.14 ER ' ;Resaturalior. 
SKI5.18 ER= : x:xxx: fEnllarlc1;d oroundwarer flow 'SEE SKI42.5 
SK!S.22 i Gl }Accumulation of gases under per.nalrOS! 
SK1524 R x:xxx: ~Stress changes ol ccnduc:ivity s~;:: SKl-<::22. 
SK15.43 ffi ; !Methane Intrusion :SESKi5.22 
SKI5.44 v.R (Solub:lity and precioitazicn ----1 SKI5.45 R= lCoUoid generation and transport 

SKl6.2 ~ !Gas transport 

SKI6.4 em. . ! !:iispersico 

Sl<!6..5 8RR.. !Dilution 
SKJ6.13 

: Ff !C-ecxhermal_ly induced How SEE5.1 
Sl<l7.5 PR. ilsotopic diiUlion 

ISNL6.1 EH iSubsidence a.'ld G.?lir.g -
SNL62 PR. : !Shalt and Borer.oie Seal !.. ., .• •lion 

SNL6.3 l=f 'Themlal!v Induced StresstFracturinq in Host Aoci<. 
SNLS.4 Fi= 'Excavalion-lnda:ed SuessiFrac:uring in Host Rock 
UKN1.2..13 ; R ! Natural gas intruSion 
Ui<N1.52 R ~ 2.3? :Site flooding 
UKN1.5_7 EfF •Saline or freshwaler intrusion 
lJKN1.5.8 ! EfF ; :EHec:s a! saW-freshwater interlace 
IJ"KN1.5.9 ! 3=F Natura! lhermal effecls 
UI<Nl.6.1 i BRH. 'Advection and dispersion 
UKN1.62 EH'l... :Diffusion 
t.:KN1.6.3 ' BRR -Matrix d!Husion 
UKN1.6.4 ' BPR iGas mediated transoort 
UKN1.6.5 B'\Ft Mul!iphase flow and gas ~n !low i 
UKN1.6.6 BRFL :Solubility limit 
UKN1.6.7 ; EPP_ ;Sorption (linear:non-finear. reversible irreversible} 
UKN1.5.8 BRA.. ,Dissolution. precipitation and ctyS!af!Salion 
UKN1.6.9 : BAR :Conoid formation. dissolution and transport 
UKN1.6.10 ; BRA... ;Complexing agents 
U1<N1.&.11 ; l=f lRac:ure m~.ion and weathering I 
\.1KN1.6.13 ' 8RA.. ·Mass.. isotcoic aod species dilution 

Ul<N1.6.14 ! 'NCEFIF ;Chemical gradients (electrochemical ellects and ;,smosis) 
Ul<N1.7.6 VIS:;f:L !Chemical transformalions 
Ul<N1.7.7 ' 'MlRFL ; l.ficrobia! irueraclions 
L!l<l'.'2.1.2 ' RA.. ! borehole seal failure and deqrada;ion ' I 

IUKN2-1.3 !=F : Shatl or acoess l"U!me! seal failure and degradation I UKN2.1.4 ' R 'Stress fieid ~- settling, subsidence or caving 
UKN2.1.5 ' ..... Oewatenng ol host rock 
UKN2.1.8 1-fl 3.1 i Poor" quality ccnstruction I 
UKN2.1.S 1-R 3.1 : DesiQn moclilication I 

UKN;U.10 i 1R :Thetrnal effec:s (eg.. concrete hydration) 

lJKN2.2.8 ' R 3.1 i Repository llood"mg . during_ ooera!ion 
UKN2.2.10 ' R-i :Poor closure 
UKN3.1.1 FF 'Oiffereruial elas<ic response 
uKN3.t.z FF 'Non-elastic response 
UKN~.1.3 ..... )iost rock lraaure a:;le!tUre cha_llgE!S 

t.H<N3., _4 FF :Induced hydTologic2! char.oes (fluid oressure. CerlSI!Y COO'o'eeticn. II!Scosity) 

lJKN3.2.2 w::EF. i 1:-deractiors of host materials and gtcundwater witt! reoositorv material ( eq, concrete ca.<bo< 
UKN32.3 w::ER .lrueractions of wasle and reoosi:ory r..a;eria!s witt! hosl materials ( eg. e!ectrochemical. co.-r~ 
UKN3.2.4 ..... ·Non-radioactive solute olume in geos!)here (eftect on redoll:. eifect en ::lH. SOIPtionl 

UKN3.3.2 R Chances in in-sit'.J stress fieid 
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FEPs LIST: REPOSITORY CATEGORY 

. -"'- . .. 
HMIP1.6.4 ER ~Then:nal effects and Transport (<flffusiool effects 

HMIP:t3.1 !J'lR._ :Advection -
HMIP:t3.2 ERR ;oilfusion 
HMIP;t3_3 !Ht ' 'Hydrodyr'.a.'llic disoe;sion 

HMIP2..3.4 EflFL ' tsolubi!i!l': coostrainrs --··· 

!HMIP2.3.5 ! BAR. ' 'Saplion including ior)..Q;(chan_!f!'> 

IHMJf'a3.6 Eflfl- ;c~ in SCJIPtlve sur'.aces 
HM!Pa-3.7 Eflfl_ :~ in groulldwai~ c!lemistty and llow direclion 

HM!P2.3.S f EflFL I :Coiloid lla!ISpOit 

HMIP:t3.9 !Ht ; fTranscoo of radior.udides bound !0 microbes 
HMIP2.3. 'tO 5fR. tT rarts;:lQrt of activ<:'! gases 

~ HMIP:t3:11 ; !Ht :Gas induced groundwater lta~-~ 
HMIP2..3.12 !Ht :Thermal etl~ on h}'dro<::ht'misnv 

HMIP2..3.13 EPR ;s~mical cilanqes -· 
HMIP5.1.1 Pfl :Loss of inl~-ttr ot bore!'lole seals 

HM!P5.1.2 R ~Loss of illi!Srit;' of shalt or access :Urmel seals 

HM!P5.1.3 R Jno::mpi<;lre near -field ;:!lemical c:::mtliliorl!nq 
~-~~---~- I NEA1.2..13 l=F N,_"'tlfaa Q3S intrusioo 

NEA1.6.1 ERA. :At"lvl!aion and disQefsjon 

NEA:.a.z !Ht ;Diffusion 
NEA1.6-3 8RR. 'Mallix: dl..'lusion ... -·-
NEA1.e.4 ERA.. <Gas mediated~~ 
NEA1.S.S ; 8RR. )Mu/llphase l!ow and g.as-dri>en flow 
NEA1.6.6 ; 8Aft ; !Solubilirv r.m« 
NEA1.6.7 . !Ht ; ~on (fmear!non-linear. teve-sibleilrrevesible\ 

N.EAt.6..8 ; 8RR. f :oiSsOiulion. -- - n. and ~!fisation 

NEAt.6.9 I ERA.. l !Colloid formation. dissolution. and ttatlSiX>ft 
NEA1.6.10 ' 8RR. t i aqefl!S 

' 
NEA1.6."11 l A= ; : Ftaaure mineralisation 
NEA1.6.13 ' !3RA. I 'Mass. isotopic and soec:es dilution 

NEA1.5.14 i SF.Ft 1 ;Cllemical (elec!nx:hermcal e!fec!S and osmosis) 

NEA2.1.2 j 1-R I 'lnvestigalion borehole seal i<!ilure and d~ 

~ NEAZ-1.3 1-R ' :SI!alt oc access I'.Jtlflei seallai!ure and ~'4 = NEA2.1.4 I 1-R ~Suess field ctlaneeS. settlitlQ. stllsider.ce or cam:~ 

NEA2.1.5 I H=! : Dewa!erino ol ~lost l:OC& 

NEA2.1.6 a:! 'Material defeas (e. n_ earlv canister failure• ·-------~ 
fNEA2.1 7 
NEAZ-1.8 H=! j • Poor quaii:y coosll'UCtion I 

NEA2.1.10 R :Thetmal effe<::s I NEA2.2.1 R 'Radioadive wase ~error I 

NEA2.2.2 ER i ltladeQuae backfill or ccmpaak:>o voi<lac;e 

~ NEA2.2.3 M 3., iCo-discosal ot react:ille 'NaSles !de!iberatej_ 

NEA2.2.4 M , lnadllertent indtlsion of undesir.ab!e rr.aterials 

NEA2.2.6 I ~ 3.1 iAccidenls .wring ~ 

NEA2.2.7 R D ,Sabota~ 

NEA2.2.8 R 3, Repository _lic::lo:>ding duriftg opefa!icfl --
NEA2.2.9 R •Aban<:kxlmenl ot unsealed repos~orv 

NEAZ-2.10 . R .:_ :Poor c:lostJrQ 

NEA.2.2. 11 R 3.1 7 Pcsl-dosure monit0t\ri9. 

NE\2.2.12 R 'Ellec<s ol ~ operation 

N&3.1.1 j ER ' 'Oif'.erential elaslic response 

I NEI\3.1.2 ' ER ' iNon-elasf.c_~ ~ 
N£\3.1.3 ; R i 1 HOSI rock l'ta...-ure apert~Jre c ___ 

= NEA3.1.4 ; ER" ' ;!ndu:;ed lr~m dtames ~ ~ convecriort viscosl!i} I 
NEJ\3.1.5 ER ; lndi,'Ced ~.ic:aJ Changes (SO_:_:____. . • soe0es ~- mioeraiisarion) : 

NEA3.2.2 ' 
R i ;fnter.adions of host matenals ar.d oroundwater wm ri!IXlSi!<XY rr.a!elial ~~-'1c Cl:lfleet~ 

NEA3.2.3 : FF ;tnt~ ol waste and repository ma:erials ,.;m ~ l""l:l!E!ria!s (~roct'.emiCal. ccrrosive 
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FEPsUST: FAR-FlELDCATEGORY 

IDENTlRER CATEGORY ARGUMENl' !FEP NM.E i CC>M'JENT 

IAEct..2.3 H= 2'.4 iBoolhole- well t 
AEC!..2.4 FF !Borehofe seal iailure/ooen bor;,holes f 

IAECL2.6 Hl' iBomhoies • unsealed tS::-E At:cl..2.4 

AEC!..2.7 ' fF 2.3 lCavitation : 
A-I=Ct.2.9 ; F [Colloid fonna1ion ' 
AEC!..2.10 ' :- lComplexaliort by orqanjcs 

AEC!..2.11 ~ F !Conceptual model • hydrology ; 

AEC!..2.12' F ~ i~lalion iOFPARAM...."iE 

AEC!..2.14 1-F i De.vatering 

AEC!..2.15 F ! !Diffusion 
AEC!..2.1f' P. ! Disctlaroe zones i 

AEC!..2.17 ' F i ! 

A-.>=(;!..2..22 &I ' 0 , SEE AECt2.2 

AEC!..2.25 ' F l Fu!vie aci::l 'SEE AECt.2..1( 

A-.CC!...2.2S ' F ' I Gases and ~ 1J"anS!X)(t ' 
A...=ct..2.27 ' F l iGeothermal gradient effed:S ; 

AEC!..2.ao F iGroundwalet- evoiU!ion ' 
AEC!..2.31 F I iGrOOI""ldwat.;!r compo.silion change 

AEC!..2.32 F !Humic acid i SEE A-t=Ct2..1C 

'AEC£..2.33 F i Hydraulic propenies • owo!ution : 

AEC!..2.39 F ; t Matrix diffusion 

[AEC!..2.42' F ' 'Me!h:ane .INDEEPGW 

AEC!..243 : F ;Microbes 

AEC!..2..4S F 'P~ipital.ion • dissolution ; 

AEC!..2..47 ; F ; ?seudo-cclloic! iSEE AECt.2.9 

AEC!..2.48 F : x;t:XX . Radioactive decay SEE A-=ct.1.68 

AECL2..49 F 2.2: 'RadioM>is. radiation damage ;seE AECLU> 

AEct..2.50 ; F 'Flec:hatqe groun<:lwale£ 
AECL2..51 j F ; Rod<. properties 

A-.CCL2..52 F [Rock - undeleded features . 
AECL2..54 ! F I i SaliniiV efte<:ts on How ' 
AEC!..2..55 ' F !Saturation i 
AEC!..2.56 F ; tshalr seal failure 
A-.CC!..2.58 ' F ; iSotp,ioo ' 
AEct2.59 ! F i I SocpOOo • non-linear ! 
AEC!..2.60 i F ! 

~nxk 
~ 

AEC!..2.63 F i :(3JW 

AECt.2.65 l F .i 

AE-'...!..2..66 ; H= iVauit dosure . e) 
AEC!..2.S7 ' FF? ! lVault healinQ effeds 

,DOE1.2.S.5 :- !Gas tra.nsi:)O;t Into and through the far-field 1 

DOE1.4.5 Ff ! 2.3? iRock~ 
DOE1.5.1.1 Ff i !Chan~ in moisnlre contenl due 10 dewaterinq ' ' 
DCE1.5.1.2 Ff !Changes in moistl.lre contenl due to stress rnlief : 

00£1.5.3 EfF I ;Groondwatel" 1low (saturared conditilmsl j 

DOE1.!U Ff l i Dilfe!eotial e!aslic response ' 
00>=1.6.2 ' Ff ; !Non-elasti: ~ ' 
DOE1.6.3.1 Ff ; Fracture ehar.QES: liiDettUle ' 
COE1.6.32 Ff ( i Fractu!'e clwlges: length 

DOE1.G.4..t F ' : i charlqes: Ruid ~ ' 
00€1.6..4.2 I F : !Hydrological changes: [)Qnsity 

DOE1.64.3 F ' ' cbanQe.S: '/""'fSCOSit!:y 

DOE1.&.5.5 Eif' i , Chemical ebanQes due to Complex forTllal.iorl 

DOEU .. 5 .. 6 Eif' l . Chemical changes due to Colloid prQduelicn 

DOE1.6.5.7 5F i 'Chernic:al c.:hanges due to Sdllbilitv 
DOE1.S.5.8 5F i 'Chemical :hartcles due ro Scr::>tion 

ooc:H;..s.9 EfF :cnemical enar.ges due to Soedes eqt;ilbiurn 

OOE1.o.6.2 W'JF ; Miat::lbial ao:ivily 

DOE1.6..6.3 WiFF j ! Mit:robiolooical effects due to Mia'obial prod!JC! rea::ricns 
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DOE2.2..6.1 i Ff lR~s~-indua!<1 seismi-.:ity 

[DOE2.2.G2 I R=G I ~emally-iru:lr.K:ed seis;nicity 

oo>"-Z.2.S.3 I fG \Narural selsmi<:it~ 
UOE2..3..3.1 ! FF ! Rod< property cllanges: P<li'OSity 

OOEZ.3..3.2 . Ff ! ; Roct;: crooertv changes: Pemeability _ ' I ·-
00€2.3.3.3 I Ff ! ; Roek ~ d'lar'.ges: Microbial ~ biodl:ing 

DOEZ.3..3.4 I Ff ; ~Rod< propelty_ chanqes; Cllanne/ ~CS!IIlil 

00€2.3..4.1 j FF ! ;Groundw3ler flow: Oan:y 

D0€2.3..4.2 i Ff :Groundwater flow: Non-Dar<::y 

00€2.3.4.3 ' FF t :Groul'ldwa!er !!ow: l~!llat lmatril! 

=I 00€2.3.4.4 ! EH' ' :Groundwater f.ow: Frac:turo = OOEZ-3.4.5 ' a:F ! 'Groundwa!er no.v: Effi?CIS of s.olulion chaPnels 

OOE2.3.4.S i Ff l ~!oorganic colloid Porousm~ 

,00£2.3.5.1 : a:F i fincrgenic collOid uanscon: Elfects of pH and Eb 

OOE2.3.5.2 l a:r l !lnOJgatli£ collQid ~ Effects of ionic Slre!lQth 

0062.3.5.3 I F ' 2.3 ~saliniry: . · ns of evaporite deposl!l;.'minerals 

OOE2.3.6 ! a:F i !Van<>!ions ia ~'ldwa!er t e 
00€2.4.1 i l:2"t" ;Advection 

00€2.4.2.1 i ER' ; iBulk diffusion 

00€2.4.2.2 ! Bi' ; ! Matrix diffusion 
00€2.4.3 Bi' I 
OOE2.4.4.1 ! E:4=IA.. ! : Soitlbl1ily: e!feds ol pH and Eh 

00£2.4.42 ! 8RR. ; I • &l!'ects cl ionic stmllQih 

DOE2.4.4.3 ! 8RR. ! !Solubility: effeas of narural!I-ocanri.ng comelex~ agents 

DOE2.4.4.5 ' 8RR. l 'SclubifltV: effeas o1 natura!i'H.l(;CUI"inQ colloids 

~-2..4.4.7 ! FF i iSolubif~ effeas of major ions migrallng from me near-!ield 

OOEa.4.4.a i 8RR. t Solubi!il.Y. Effec:s ol !llicrobial adivity ' 

~F-4..5.1 ! eRR.. : lUnear sorption 

OOE2.4.5.2 t 8RR.. ' l Non-linear ~lion 

OOl"-2..4.5.3 i BRR. l~saotioo 

DOE2.4.5.4 i 8RR.. lln:eversible sorotioO 
D0€2.4.5.5 1 8RR.. ! I S«p..ion: Etfeds of pH al1d 81 ! 

DCE2.4.5.S ! 8RR. ' iSocption: Et:eas of ionic S!!!ng!fl 
D0€2.4.5.7 i 8RR. ! !~: Eflec:!s of : Qfganic com:>iexinl:; agentS . 

DCE2.4.S.a l 8RR. : I Sol;:ltion:: E.ffeas of '~~Xing ager.:s 

r::>o€2.4.5. 10 ! 8RR. ; l SociXion: effects of oof'l()ids 

DOE2.4.5.1Z! FF .i >$ort)liol'l; etfeds o1 major ions miQralinQ from the near-field 

DOE2.4.5.13 ! BAR. '~tiolt: effi!CIS of mictt:bial_~ 

DOE2.4.S I IT ! 1 ~ minefalisal:ion 
DOE2.4.7.1 I s:R ! 1 0rt:an1c colloid tral'lSIXllt in Porous media 

~4.1.2 ! 8RA.. ; OrgaJ:Iit:: coll.:lid ~~ in Ffaaured media 

DOE2. 7.3 l BRA. : j~colloid E!feCis of I)H and Eh 
.. 

DOE2.4.7.4 I BRA. ; :~colloid .... E!lec!s of iooic~ 

DOE2..4.8.1 I BAA.. [Inorganic colloid trans;l<lrt Pol'ous media 

DOE2.4.S.2 ' 8RR. .· ·I~ cdloid lrallsCOI!: Fradu!'E!d media 

001"-2..4.8.3 i BRA.. i InorGanic colloid !r.H'ISPOit E!feds· of pH and Ell 

OOE2.4.8.4 I SPJ=t ' ! lllOI'O<'.nic ooiloid . ~ ol ionic streno1h 

DOE2.4.9 ; 8RR.. ' lTransoott ol tadionuclides boUnd to mic:c:Oes 
DOE2.4.1G I 8RR I rlsotopic dilution 
OOE2.4.1 1.1 I 8Rl't 

~ DOE2.4.t1.2 • BRA.. : 

OCE2.4.12 ! a:F ' 
: 

DOE2.4.13.2' a:F I 
~ 

er lranSPM 

DOE2.4.14 i FR. l ical chanQes : 
OOE3.3.2..4 I A. i Near-surface tUnoff : !Tow ! 

00€3.3.2.5 A. iNear-SUI'face nmol't • Variable sour::'ce area response 

OOE3.3.3 ; F iGrourldwater recharge 

DOE4.1.U ffi 'Boo!hole seallailure 
OOE4.1.1.2 PR. i Bomhofe seal dear3dalion 
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FEPs UST: FAR-AELD CAlEGORY 

IAEAU3.1 !H' ; Ruid lr:terac:ions: Grcundwaief" flow 

!AEA1.13.2 ~ 1 Ruid interactions: DissolUtion . -
IAE.o\1.13.3 EfF \Auid intetactioos: Brine ooel<ers 

!A9\2.2.1 FF ,, 
· design: Shalt seal failure 

IAEA22.2 FR.. ; l'ladeaua!e desi<l:n: borehole seal faik:re 

!AEA3.1.1 ! FF tThettcaJ effects: Diffetelllial elastic response 

IAEl\.3.1..2 I FF ; ihernlal effects: Non-elastic response 

IAEl\.3..1.3 ; EfF iThermal efiec!s: Auid ~. deflsity. viscc~ changes 

lAEA3.1.4 IFF iThennal elfeds: Auid migration 

PGA1.11 ' Ft. : Wea!heril'lg. mineralisalion 

PGA1.12 : F :Groundwater chanQes : 

PGA3.7.4 FF : Difle!i.ng themlal expansioo ol host rc..:x zor:-es ·-
Pe.~.8 ' FF ; Thermal conveaion 
?GA3.12.2 ! FF tGeocnemical changes in host rOCk. ' 
PGA3.13 ' EfiFl.. i phenomertafef!ec!s (e<l. collOid formatioo) 

PGA3.14 ' tEFt iMicro:lioiogical phenomenafelleds ; 

PGA-4.1 ; FF tDKect allera!ions in ! 

SKi4.1.1 ' BRFt : Q-..cidizing condiiions ! 

SKl4.1.2 j ERA. <pH-Oevia!ions .. 

SKI4.1.3 ' ~ )000( iCo~ 1 aoenrs ; SEE SKI5.45 

SKI4.1.4 s:u:t :Sorplion 
; 

SKI4.1.5 ' FF ; Matrix diffusion 

SKI4.1.S ! ERR. 'Reconcentra..'ion ! I 

SKI4.1.9 ! !RP_ ;eo~~ agents •ALSO SKI4.1. 

SKI4.2.3 1 !:FF !Extreme channel !low of oxidants and nudides 

SKI42.5 EfF iChanges of groundwater flow 

SKI5.1 ; EfF isaline (or fresh\ groundwater irttruSor: ' 
SKI5.11 q= !Degradation o1 hole- and shaft seals 

SKI5.18 ' EfF )000( !Enhanced ~f.-ow :sEESK'A2.5 

SKI52S ; F I Dissolution ol fracture lilli.'lgs/pcecioitatioos \SEE SK!S.S 

SKI5.4S : FF !Colloid generation and uan5;)0I't 

SKl5.40 F IGroundwalef rechargefdiselame 

SKI6.1 F ! Undetected fradme zones 
SK!6.2 ; EfF !Gas transpOrt 

SK!6.3 ' F ) Far lield l!Ydr - acids. oxida!lls. nitta!e 
SKi6.4 EfiR l Discecsioa 
SK'I6.5 ERR. :Dilution ; 

151<16.6 I F lw-tileri!!g o! flow pathS 'SS::SK!525 

ISK16.12 i F i Undetec!ed disccntintJitie 
SKI6.13 : FF ! Geolherrnallv induced flow 

SKl7.5 ' RR.. \lsolopic . dilulion ' 
SNL6.2 FI'L !Shall and Borehole Seal 
SNL6.3 ; FF I ~ Induced St in Host Roc!t 
SNL6.4 ' ~ i Excavation-Induced Stress/Fracturing in Host Rock 

' 
UKN1.2.9 ! GF : Fault adivalion 
l!KN1.2.. 12 ~ R3 I UndeteCted features (e.g._ laults, tracwre nerworts.. snear zones. brectia:ion. gas pockels) 

UKN1.5.3 ' F 1 Recharge to groundwater i 

UKN1.5.4 ~ R.. lGroundwai~ disdlaroe {l_o surface wale!'. :o sPrin95-to soils. to wells. to marinel 

UKN1.5.5 F iGtoundwater 11ow (Darcy, 1'10.'"1-0arcv. inte~gran.<iar frac!tUe. channelling and ,:::clcrem!al ~h~ 

UKN1.5.6 F ! Grcundwaler conditions (Sa!Uratediunsaturatedl 

v'I<N 1.5. 7 i EfF :Saline 0( fresllwat~ iniiusicn -
UKN1.5.8 ' EfF • Effe<:!s a! saline-lrestrNal~ interface 

UK.'-'1.5.9 ; EFF : Narurai :hetmal efiECIS ; 

I.JI<N1.6.1 ' ~- ;Advection and ; 

!.JKN1.6.2 FAR. 'Diffusion 
!.JI<N1.6.3 8RR !Mcllt.x diffusion 

UKN1.6.4 ERR. ; Gas me-diated lranSPOr1 

UKN1.6.5 ' ERR. · Mulliphasl!_ !low and QaS driwn flow 

UKN1.6.6 i ~ •Solubility_ limit 

lJKN1.6.7 j BRfl : Soro!ion jiinear/non-linear. reversibleforre.-ersiO!e-\ 

UKN1.6.8 i ERR. :Dissolution. precipitation and crvsta!IS2!Klll 
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FEPs UST: FAR-FIELD CATEGORY 

lJKN1.6.9 i SIR. i \Colloid fonr.arion-. dissDiutioo and transpo<t 

r 
tJKN1.6.10 f BAR. i Cornolexing age:~ts ' 
UKN1.6..11 i ;:F ' iNac:ure mineralisaiioo and weatherin2 ' 
UKN1.5.13 ! BFR. ! 'Mass. isor~ and sPecies dllulion i 

; 

UKN1.6.14 \-.a:A= i 'Chemical gr.!dients (eleatochemica! elfecls and osmosis} ' 
UKNt.7.6 ! \\BRA_ Chemical tJansformatiolls 
UKNL7.7 i 'M3RR. • M"JCtt:b'al inleraclions 
UKN2.12 ! FR. ' : lnves:ic.atioo bOreP.ole seal failure- and degr.adation 

UKN2.1.3 ; H= :Shai! ex a;;cess [Unnel seal failure and d ' . 
UKN2..1.5 ' H= 'Dewalerint:; of hos! red ! 

UKN3.1.1 ! R= : Diffeential efaslic :e5p2nse 
UKN3.12 i R= ! 'Non--el2s!ic response ; 

l!KN3.1.3 j A= ', 'Host rock tracrure ~dian~ . 
UKN3.1.4 i R= ! :Induced hydrological cllanges 'l!md pressure. densi:v ~':on. ~i 
UKN32.4 i R= i :Non-radioaaive soiure plume ill QeOSChere Lellec! on rEdcx, effect on J1!-i._ SCX'Olionl 
Hfv1ii>1.2..6 ER= i :&;s transpOrt ! 

HMi?1.5.4 EFF ! iSat~na~ed g;tltilldwarer !low 
HMP2.1.9 l F i iE!feQs ol naru£<11 gases 
f-!P.IIP2.2.1 i F ; ;cnanqes in and_c!riving_ !on:es ol the flow SVS!em 

HMIP222 i F . Rock pt'tlpelty changes . 
' 

HM:?2.2.3 F · Groundwa!er flow 
HM!P2.3.1 ; ElFlft ! 'Advection 
HM1?2.32 ! !3RFl ' -Diffusion 
f-I.MIP2.3.3 ' BFR. i oHydrody!laiilic: d~ 
HMIP2.3.4 L ERR.. :Solubility cor.s.-raints 
HM!P2.3.5 BFR. '$o(plion including iOIHXchange 
HMI?2.3.6 ; SRR 'Changes in sorptive surf3ces 
HMIP2.3.7 ' 8RR. ·Cnanges in er cherr.istry and flow !iirec:ior. 

HMI?2.3.8 i BAR. ; Colloid transQ<lrt 
HM1?2.3.9 I ERR ' 'Transport ol radionucfldes bound to microbes ' 
HMIP2.3.10 ' 8RR.. i -T~ of aaive ~ I 

HMIP2.3.11 i 8RR. ~ !Gas induced transoort 
HMIP2.3.12 ; BRR. ;Thermal elteds Oil 

HMIP2.3..13 ; SRR I 
I ' I changes 

HMIPS.1.1 FR. ! !Loss ol inteQrirv 0: borehole seals ! 
NEA1213 F;= l [Natural gas intrusion ' 
NEA1.5.3 ;: j ! Recharoe to groundwa:er- . . 
NEA1.5.5 F :Groundwater 1!¢w (Qa«:y. !101!-__0al'ey, intetgr?llular traaure. ~eling and ~.,.-entia! oarh" 
NEA1.5.6 ! F ' !Groundwaler c:ondltions (sa!Ulail!dlunsatura~e<l} ' ; 

NEA1.5.7 ' F ' <Salme or lleshwarec intrusion 
NEA1.5.8 ' F ' ;EHeas at saline-freshwalet interiace 
NEA1.5.9 F ! !Nasural thermal elfec1s 
NEA1.6. 1 ERR. 'Advec!ion and dispersion i 
NEA1.S2 ERR. iDiftusion 
NEA1.6.3 ; EAft ~ Ma!rix dif!usion 
NEA1.6.4 ' ERR. ; .Gas mediated transport 

NEA1.6.5 ; 6'1R. 'Mul!iphase flow and f!ow 
NEA1.6.6 I ERR. ! 'Solub~ily !imil 
NEA1.6.7 ! 8RFl ; 'Solption rlineartnon-linear. reversibleinTeversiJlel_ I 

NEA1.6.8 ~ SR!'l ' :DissolutiOn. ~!ion. and 
NEA1.6.9 ' ERR. ' 'Coiloid iormalion. dissolution. and ::ransoort ; 

NEJ\1.6.10 I ER'l ! ' aQents 
NEJ\1.6.11 Ft= ' 'Fracture mir.eralisaticn ; 

NEAL6.13 8RR.. ! :Mass. isotopic and species d!!ution ; 

NEJ\1.5.14 ERR. ' ,Chemical araCienls (elearocllemical effeas a.~ osmosis\ 
NEA3.1.4 =* l ; lne!JCOO hydrological changes (fluid pressure. density conveaion. viscosi<y) 
NEA32.3 Fi' : lntetaaions of waste and materials wi!h hOSI materials (efeclrochemlcal. corrcs.'ve I 
NEA3.2.-~ F ' 2.2 Non-rad'JOaaive solule plume in (effect of redox. ]lli. and sorption) : 
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FEPs LIST: BIOSPHERE CATEGORY 

1 CAitGCR'f i ARGUP.£NT !FEP NAt.E 
1 I L I 2.3 ,Intrusion (animal) 

3 ! H... ; 2.4 :Dams 
AECL2..1ii ! A.. ! ! Oisdtarg~t zones 

A-~_9 : l 
A-;::ct3. 11 i t.. 
IAECL3. 12 ; l 
AECI.3.13 ' t.. 

!AECtl. t7 l l 
AECt3.78 • l 
~.19 : H... 
AECI.3.20 l 
AECI.321 
AECI..325 
AECI.3.2S 
AEC!..327 

AECl3.29 
.A.ECL3.30 

AECt3.39 
AECt.3.40 
AEC!..3.4t 

AEC!..3.47 
AECL3.48 
:AECL3.49 

AECt.3.52 
AECL3.S4 
AECL3.S5 

AECL3.S7 

AECL3.S1 
~ECl3.60 

AEC!..3.62 
AECL3.S3 
AEC!..3.64 
A....l:CL3.S5 
AECL3.66 
AECl3.71 
AECL3 72 
AECl3.73 
AECl3.74 
AECL3.7S 

. 
L 
l 
L 
L 
L 
l 
L 
L 
l 
l 
L 

H. 

L 
L 
L 

l 
L 

H. 
G. 
L 

L 

H.. 

L 
L 
L 
L 

L 
l 

H. 
L 

3.7 

3.6 

2.3? 
2.3? 

2.5 
2.3? 
2.3? 

3.5 

3.6 

: Biocxlncea.:~atioo 
' e..-olu!ion 

•Buildioa materials 

' animals 
: CapillaJy rise ir:t soil 

'Ch<m::oal production 
; ChemiCal 0 . . 

'Colbds 
:Convection. tutbulellce a.'ld diffusion ; 

!Critical~ - clothing and home fumtshings 

i Cii1ical <liWD -~ loc:!!!ion 
f Criticaf (lllli.C) -

r 8'osioo - wind 
i Fifes 1 a<::!icul'turaU 

iF!ushing ol Wat!!f bodies 
:Game ta.rt<;l'liriQ 

, Human soil ingeslion 

• Irrigation 
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R;PsUST: BIOSPHERECAlEGORY 

AfCL3..76 j GL I 0 !Omrle ~ la!lare 

~L3.7l i !-L . 2.3? fPeat and leaf filler halvesling 
AB:iz.18 ' l ~fllal'lt rOQt ~ems ' ' 

i 

I\ECL3.79 : l i fPrecioil<lrion {meteoric} i 
[AECL3.BO i wt? ! xxxx iR.adioaQve decay !SS:AECt1.68 

~81 I wt? j l Radi:>toxie o:mra.-ninarlls ! 

iAECU82 I l ' !Radoner:~ i 

AECL3..83 i· G... 2.4 ;Rive!aluzse meander ! 
AECL3.84 l l l 'Runoff i 

Al::.-cl.3.85 i t ] 2.3? ~ion 

AECt3J36 l L ' ~~and pm:!:ators ' 
AECUS7 l : 4 ;Seasons ' 
IAECl3.8$ ! L i iSedilnent ~in waler bodies I 

AECL3.89 l ; ISedimeOlalion in water bodies 
; 

' 
AECL3.90 i t.. I 3.5 l Sensm:zatioo to radiatioo 

. 
~!l<l1 ! i-1... l ~Silo- alld hl;m.Kfiliels 

I 
I 

AECL3.92 l 1-L l i S.'t!C'Jkino) 
t 

' 
A;eC!..3.93 i L ! !Soil ! 
Al='CJ ~ 9o4 i t ' !Soil deeli't I 

' .u=r:J ~ .... 
' l ! lSoilleachir.g I 

AECL3.96 l I !Soil pOrew.afe{ pH I 

~Ect.3.97 t !Soil sorption 

AECt3.98 \ l ! !Soil iype 

AECL3.99 : !-l. ' iSpaoo hearinQ :SJtR::ES()F'E 
~ECL3.t00 l :surtace wat!!l" bodies ' 
AECL3.f01 ' l ! !Surface wale!" pH ' 
AEC!..3.102 ' !.. in air : 

"ECL3.105 t G. l 4 rT~ sutfac:e '· 
AECL3.10Q ; l . 2.4? 'Toxicitv of !!lined rock 

AECU~07 ; L ! iTreesap 

AECL3.10S I L 4 [ Uncer1ainties ' I 

[P.ECl3.109 ) 1-t.. ; , Ulbani:zation on the ~rge site ' 
IA-I=Cl..3. 110 l L i 2.3 'Water leak into under:around IMiag soace 

~.112 l f-l. 
. 

i Wa!er sourc:e · ! 
I 

!AECU.113 ~ L i 2.4? iWeYam:ls 
AECU1t4 I a ; I Wind ! 

ooe2.4.4.1 I 9fR T . . e!feas of pH and Eh : 
OOE2.4.4.2 I 9fR ' lSolubilirr- efteds of ionic ~ ' I 
OOE2..4.4.3 I 8RFl !Solubilir:{: decss of nan.~rallr · compiexing aQeiiiS 

OOE2.4.4.5 I EH'- : ISolubiiit'r. ~ of .... co!loicis ) 

0062.4.4.$ I 8RFl l I • EffectS of ITlicrOOiai aaivity . 
OOE2.4.5..t j BAP- l :Linear SQI'I'llion . ! 
OOE2.4.5.2 I 8RFl ! I Non-linear somicn 

J 

' 
DOE2.4.5.3 ! 8!'R. : ;~SO¢tion 

OOE2.4.5.4 i BFR . lln'ellelsille sorption : 

OOE2.4.5.5 l BFP- i ~~ 8fe<:IS of pH_ and Eh 
! 

OOE2.4.5.S ; BFft ' i Solption: EJfecjs of iooic streng!h 

OOE2.4.5.7 l SfR i !Sorption: Effeds of na.:urillY.·ocaming omanic cornplexi:lg a<lelliS 

OOE2.4.5.8 BFft I iSocption: ~of ~..:curing irl<:irQanie ·,~ 

OOE2..4.5.10 l 8fR. i iSorplilln:: effeaS of "'"- colloid$ 

OOE2.4.5.13 ! sm.. I ~~: etledS of mia"obial aaivilv I 

00£2.4.7.1 9RFl ! !Otl::anic cdloid ~ in Porous media 

OOE2.4.7.2 j 9fR. ! lOr!;anic colloid iransport in Ffaauted media 

IDOE2..~.73 I SFP~ l '~colloid . Elf«ls of pH as'ld ~ 

OOE2.4.7.4 ' 9RFl ! ~~collOid . Etfecls ol ionic: Slten«h 

00£2.4.8.1 I 8FR. ' :lnorganic <Xlll()id trans;lOI'I: (:>oroos media 
DOE2.4.8.2 , SfR. ' .lnorQa:lic colloid trans;lOtt: ~ media 
OOE2.4.8.3 8fR. ;Inorganic colloid~= Effeas. of Q1i and Eh 

:=_j OOE2.4.8.4 8fR. ! llncrga!lie COUcid ttans;>or.: Etfeas o1 ionic stre~IQ!h 

~u __ i_CJI'F_ 
---- _:T~ ol.f3dionudictes _bound_:o m~ _ --
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FE?sUST: BIOSPHERECATEGORY 

OOE2.4.1Q BFR. :!so topic dilution 
OOE2..4.11. ~ 8i'R. iGas transpon: so!Ulion 
OOE2..4.1l2 BFP_ !Gas transpoft: gas phase 
t)OE2.4.14 fR !Bioqeod)emicaf changes 
:ooE3.1.1.5 lG iGreenhoose-induced E<:oloQicai eff€cls 
DOE3..12.5 l.G :Giaciallintergfacial cyc111g: Ecological effeas 

DOE3..32.1 L 'Near-surface runoff processes: Ollerland flow 
DOE3..3.22 L : Nea:"-surface rur.off - l'lterflow 

DOE3.3.2.3 l : Near-Stlrlac:e rJOOff processes: Rerum llow 

DOE3.32.4 FL :Near-surlace runoff processes: ~ 

DOE3.3.2.5 ;::;_ 1 :Near-sur!ace runoff - Variable source a~"ea I 

OOE3.3.4.1 ; L ; ;Surtace flow d'.aracterisb::s (freshwater): StreamiriYer ffow : 

DOE3.3.4.2 i l i :Surface flow c:hatacleristics (freshwater): Sediment !RtlSpOrt 

OOE3.3.4.3 l ; !Surtace flow charac!eristics (fresh'Aater): Meander miaration or Olher lluvial reS 
DOE3.3.4.4 L ' ; Surface flow cll2racletistics (freshwater): Lake formation/sedimentation : 

; l 

OOE3.3.4.5 ! l 1 !Suttace flow charac!eristics \freshwaler': Eltec:s ot sea levei change 
; 

DOE3.3.5.1 i l i ;Sudace !low charaaeristics (estuarine): Tldal cycling : 

OOE3.3.5..2 l l I l.Surfa::e flow charac:re:i:.li::s : Seaunem uansport ' 
DOE3.3.5.3 I L ; ,Surtace !low dlaracteris:ics (estuarine): Saccessional development i l : 

OOE3.3.5.4 ' L ! Surtace now charac!eristics : Elfects of sea le\'el cha:xle ; 
l l 

OOE3..3.6.1 \ '- i :Coastal wa~ers: Todal mixing 
DOE3.3.6..2 ; l ;Coastal war~ Re9:lual auren~ mixing 

OOE3.3.6.3 i L ,Coastal warers: Effecls of sea lelllel change 

OOE3.3.7.1 ' L ;Ocean watets: Water exdtanQe : 

DOE3.3.7..2 L ! :Qcean waters: Effeds of sea ielle! change 
OOE3.4.1.1 L ' ;Terrestrial eooloqical de Agricaltural systems ; 

DOE3.4.1..2 l L ' !T crmstriaf development: Semi-oarural systems 
OOE3.4.1.3 ' L ; T erres~rial ecoiOQical develoQment: Narcral syslems 

OOE3.4.1.4 L 'Terresniaf ecological development: Effecls of succesSon 
:DOE3.4..2 ~ L 'T erresttial eoological development: Estuarine 
OOE3.4.3 i L : :Qlasl:al waters 
OOE3.4.4 l L : ·Oceans 
DOE3.5..2.1 \ L ' \Groundwater dischlm]e to soils: Ad>leaiw 
DOE3.5.2.2 ; L i-GRJundwarer cfiSd:larQe to soils: Dil!usive 
OOC:-3.52.3 I l ' 0Go'"OW1dwarer discharge to soils: Biotic 
OOE3.52.4 i l ~Groundwater to soi!s: Volalilisation ' 
OOE3.5.3 ! L : :GclOI.mdwater dischatQe to wells or SPrings ' 
OOE3.5.4 i l :Groundwater to freshwaters ' 
DOE3.5.5 l • :Groundwater to asruaries ! 

L 

OOE3.5.6 i l iGrotmdwarer di:schalQe to coas:al waters 
!)OE3.5.7., ! l ' 'Sutface water bodies: W<Ser flow 

OOE3.5.7.2 ! L ' iSartac:e water bodies: Suspended sedimenls : 

OOE3.5.7.3 I l ; Surface war« bodies: Bottom sedirlleiU ; 

DOE3.5.7.4 ; L ' iSurface water bodies: Efleas on veoeration i 

DOE3.5.7.5 : L ' fSurlaoe water bodies: Eflecls ot li;Maf system develooment I 

DCE3.5.8.1 ! L ! Estuaries: warer flow . 
DOE3.5.8..2 : l :Estuaries: sedimenls 
OOE3.58.3 ! L i Estuaries: Bcuom sediments 
DOE3.5.8.4 L ! Estuaries: Effects ol salinilv varialion 
DOE3.5.8.5 ; l ; I~ Elfeds or. ~lalion 
DOE3.5.8.6 ! l i ; Estuaries: E!feds ol estuarine d . I 

DOE3.5.8.7 l ! ·Estuaries: E!teas of~ change 

DOE3.5.9.1 L ~ ;Coaslal W3leiS: water transpOrt 

DOE3.5.9..2 I l : lCoasnd waters: <=.~ sedimenl transPOrt : 
OOE3.5.~.3 i l ICoaslal waters: Bottom sedimerll transport 
DOE3.5.9.4 ' l !Coasnd waters: Effet1S o1 sea Jew! change I 

DOE3.5.9.5 ! !. . : Coaslal waters: Effects ol estuarine nl 

DOE3.5.9.6 l ' : Coaslal waters: Elfeas ol coasral erosion 

00€3.5.9.7 l ' iCoaslal water-s: Effeds ol sea-!ewl change j l 
DOE3.5.10.1 L ' :?fants: Roo! uplake I 
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FEPs LIST: BrCSPHERE CATEGORY 

!ooE3.5.10.2 l ; ?lams: Deposition on sur.aces 

OOE3..5.10.3 l (Plants: Vap<:lllr cptal<e 

OOE3.5.1 0.4 L iPiants: lnremal trans!oc:liion and re<emion ' 
OOE3..5.1 0.5 l 'Plants: Wast-.off and iead'li!l!l_ b~ rainiall ' 
DOE3.5.10.6 l ; :?lanrs: Le;;t-fam and senescence 
DOE35.10.7 l ' [Pianls: Cyding : 

DOE3.5. 11.1 l ! :Animals.: Uptake by inges!ion 

OOE3.5.112 ! l :Animals: ~take by inhalation 

DOE3.5.11.3 l iAnimals: Internal translocalion and retention 

J00E3.5.11.4 : 1.. l iAnimals: CydinQ 
DOE3.5.11.5 l.. ;Animals: Effects of relocation 2nd migra;ion 

DOE3.6.1.1 l : 'External . Land 
OOE3.6..12 L ; :External exposure: SedimentS 

DOE3.6.1.3 !. iExtemal exposure:: Water bodies 
rooe3.62.1 L l!ngestion and Drinking waief 

DOE3.6.22 ' L !Ingestion alld Agno.J!!:l•ra!_ ~ 
DOE3.62.3 l i Ingestion and Domestic animal ;>roduas 

DOE3.S.Z.4 ' l ilngest!on and Wild plarlls 
' 

OOE3.62.5 l ' i i."lqestioo ar.d Wild animals 
DCE3.62.6 l : lnQeslio., and Soils and sedill'lenls 

-.. L ' .• 

OOE3.6.3.2 l · lnhalatio<> and Gases and vapours (i.ldoor! . -
OOE3.6.3.3 l "Inhalation and Gases and vapour.; ( outdooc) 

DOE3.6.3.4 : l i!nhalation and Bi«ic material 
DOE3.6.3.5 l : lnhalalion and Sal! particles 

DOE4.1.1.1 FR. :Borehole seal faJ!ure 
DOE4.1.1? FR. :Borehole seal degradation 

lAEA1.13.2 BRA.. :Fluid interactions: Oissolut.oo 
IAEA2.2.2 ' fR ' lnade<;uar~ desiGn: ':xploration borehole seal failure 

?GA1.11 R 'Wearhetinq. mineralisarion 

PGA3.13 ' 8fR :Ph .. . fl/lE!Ilomena'ei'.ec:ts (eg. corlOid formation) 

i?GA:3.14 I BfR. 'Miaobiological phenomenateHects 

1SK14.1.1 l !3fR : ·Oxidizi~ conditions 
1SKf4.1.2 i 8FR. oH-devialions 
SKl4.1.3 I 8Fft l xxxx ;Colloids. JageriiS :SEE Sl<l5.45 

SKl-4.1.4 I sr:P- : fSorption : 

SKI4.1.6 ! ~- ; 'Recoocennaiioo 

SKl4.1.9 l 8Rrt.. ; I aQel'I!S ~ALSO Sl<l4.1. 

S<l5.41 l H. ; ·Water well 
SKJS.4 l BR"- l ; Oispersicn ---1 
S!<l6.5 i BR'l.. j :Dilution j 
S!<i6.9 i l 2.4 'Riverm 
SKU.1 ; l :Accumula!ion in sedimentS 

SKI7.2 ! L ; 'Acct:muialion in peat 

SKI7.3 ~ t-l. ! : lntrJSion in aca:mu!ation zone in !he biosP.Ilere 
SKI7.5 FR ! 'Isotopic dilution 
SNL62 FR : Shal! and Sclrehole Seal Degradation 

UKN1.3.1 ' a i~:ation. lel!'.peratllfe and soil water balance . 
UKN1.5.4 Ft i tGroundwaler discha.«le (to 500ace water. to_§Q(ings.to soils. to welts. 10 marinel. 
UKN1.6.1 8fR i Adveaion and dispe:sion 

:JKN1.e>.2 8R'L ! iOitlusion 
UKN1.6.3 ' BPR. ' iMatrix dilfusion 

UKN1.6.4 a<R I 'Gas mediated U2llSPOit 

UKN1.6.5 8A't. : : Multipnase liow and gas driven f!ow 

UKN1.6.6 aPR. <S.:>Itbilitv limit 

UKN1.6.7 BR'l i Sorption (linearlno!Hinear. reve!SiblehreYefSible) 

UKN1.6.8 8Ffl iDissolution, precipitation and M'Vd!>l;.,,;n, 

Ul<N1.6.9 BPR. iColloid formation. dissolution and tranSpOt! 

UKN1.6.1C BR'l ' aQelliS 

UKN1.6.12 L iAa::lmufalion in soils and organic debris 

UKN1.6.13 8Ffl 'Mass. isotopic and speges dift.otioo 
t;KN1.7.1 L i Plan! uptake 

UKN1.7.2 ' L IAoima uptake 

IJKN1.7.3 L :UQ!ake bV deep rOOiinq soedes 
UKN1.7.4 l lSoi and sedmenl biolurbation -
UKN1.7.5 l L ! 

UKN1.7.6 WBRP- : Chemic21 transtocmatioos 

UKN1.7.7 'ASRFt. I ; Mio"obial i. "'teractiot!S 

UKN7.7.8 l 2.3? 'EcoiooiCal dlange. eq. !ores: fire cy_cles 

UKN1.7.9 ! L 2.5 · Ecolooical R!SPOOS<! to dimale. eo. desert fonna:ion 

PAGE4 



FEPs LIST: BIOSPHERE CATEGORY 

l.iKN1J.10 l 3.7 ; Plant at1d animal evolll!ion 

UI<N2:t.2 FR. ~ !nwstioation borehole seal failure and deg:ada!ioo 

UI<N2.4.5 l [Altere<! soil or surface warer chemistry 

HMIP2.3.1 SfP_ ·Advection 

HMJP2.32 Effi. !Diffusion 

HMIP2..3..3 BtR ic 
HMIP2..3..4 SIR 'SolubifJty constraints 

HMIP2.3.5 SIR =,sOrption including ion-exr.hanQe 

HMIP2.3.6 8$R :Changes in sorp!ive surlaces 
HMIP2..3J SIR [Chanqes in Qroundwa!er chemist.5 and flow direaion 

HMIP2.3.8 BFR. :Colloid transp<xt 

HMIP2..3..9 8R'L ~ T l3l'lSOOO ot radiontlC!Ojes bound to microbes ' 
HMlP2.3..10 8FR. ; Transpon ol active gases 

HM!P2.3.11 SIR :Gas induoed groundwater trans;:xx! 

,HMIP2..3. t2 BPP- iThermal effects on l'lvdrodlemisrg ' 
HMIP2.3.13 BFR. lBioqeocherr.ic2! changes i 

HMfP4.1.1 l iG:ound-...,.er :f:sd'.arge to soils and sur1ace waters 

HMtr'4.12 l 2.3 \Solid discharQe via erosional 

HMIP4.1.3 l :Gas Qscharqe ' 
HM1P4.2..1 l 1 Soil moisrur'e and 
HMtF422 l iSUrlace wale! mixing 
HMIP42.3 l !Sedimenl ttanspott ineludillQ bioturbalion 
HMIP42.4 L ~SeQJmelliiWatertgas inter..ction witl'l the atmosphere 

HMlP42.5 l i Bio<.cctlmulalion and traP.sloca!ion 
HMiP42..6 L ' mical 

HMIP4.3.1 l 1Tenestrial water use 
HMIP4.32 L ! Estuarine waier use 

HMlP4.3.3 l \Coasal waters and water use 

HMIP4.3.4 l ;Seas and water use 
HM1P4A1 l i External exposure 
HMtP4.4.2 l ilngestion --
HMlP4.4.3 l i lnl'".alatioo 

HMIP5.1.1 !R. !Loss of in:~y of borehole seals 
NEM.S.1 G. 1 River flow and lake revel changes 

NEA1.5.4 l I Gtoundwa;er dischar_ge no surface watef". 5Prio:ls. soils. wells. and marine) ' 

NEA1.6.1 8fR ! AdYeaion ar.d dispersicn ! 
NEA1.6.2 8FFl i lOitlusion 1 

NEA1.6.3 BFR. ! Malrix diffusion 
NEA1.6.4 SIR iGas media!ed ~ ' 
NEA1.6.5 8fR l !Multiohase f!ow and How ' 
NEA1.6.6 SIR ; Soiubiiitv Hmit 

NEA1.6.7 8Pfl !Sorptioo (tinearlnoo-linear. reversiblermwersillle} --, 
NEA1.6.8 BFR. ; l Dissolution. precipi!alion, and avstallisation 
NEA1.6.9 BFR i Colloid formation. dissolution. and transPOCt 

]NEA1.6.10 8tR !Complexing agents 

NEA1.6.12 L t.AcclmUlation in soils and organic debris 
NEA1.6.13 BI'R iMass. ~and species dilulion 

NEA1.6.14 8Ffl !Chemical qradients {electrochemical elfeas and osmosis) 

NEA1.7.1 l ! Plant t:ptake 
, 

NEA1.7.2 l : 'Mimal~ ; 

NEA1.7.3 L 1 Uptake bV deep rooting species 

NEA1.7.4 L : . Soil ancl sediment bio!Uibatior. 

NEA1.7.5 l ' 
NEA1.7.6 l 'CMmical ttansformations 
NEA1.7.7 L ; Microbial imeracrionS 
NEA1.7.8 l i Ecological change 'e.g. forest fu-e eydes) 

NEA1.7.9 L '8;oiogical response to climate {e.g. desert formation' 

NEA1.7.10 L . Piant and a'lim<b evolution 
NEA2.4.5 H.. : Altef"ed soil or surface warer chemistry 

NEA2.4.6 H.. :Land use chanqes 

NEA2.4.7 H.. 'A<lricultura! and f~ practice changes 

NEA2.4.8 !-1.. :Demographic change. urban development 
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FEPs LIST: GEOLOGIC/CUMATIC CATEGORY 

~~ i CAiEGORY 1 ARGUli.£NT 'ltPNAI.£ ~ 

AECLU4 1 G :Climate ch2nge ' 
AECt.l31 G. j ; Eardlqm.l<es 

AECL1.41 : 6 ! :Glaciation 
AECLH2: : G 4 !Global etteas 
AECI28 G !Cf.mare cha"''ge ' 
AECt.218 ; G ' 2.5 Dro!J9111 SEE AECL2.8 
AECt.220 I G i ·c:; 

AECL2.21 J G ' 'Erosion 
AECL223 ' G 'Faultir:!!t 'SEE AEct.22 
AECl224 G ; 2-5 iAood -SEE AE02B 
AEC1..22S i G :Glaciation 

~Ct2.29 1 G i Gre€1'lbouse effect 'SE!:A~~ 
Ct2.34 ! G 2-5 i ln!P.:sion _!~malic! :sa: AECl24( 

~ECL2.36 i G ;Isostatic rebound ;sa: A....s::c~ 
AECL2.37 i G 2.5 ! Magma!ic activity ;sEE AECl26! 
AECt2.38 I G !Magnetic poles :SEE AE028 
AECt2.40 i G l Metamorphic activity 
IAECL2.41 G 0 IMeteofite ' AECt..2.45 G 0 !Ozone~ 'SEE AECL2:8 
!AECl.2.S1 G iTopograohy - current 
AECl2.02 i G !T~y_- fur..&"e 
AEC1..2.68 G 2.5 :Vulcanism 
AECUl H3L D 'Add rain 
AECU.2 a 2_4 :Alkali flats 

AECU22 ' G :Climate 
AECU23 ' G ,Climate - evolution 

AECU24 : 1-G D 'Col:isions_ e~s. impac:s 
AECL3.42 G 2.5 :Dust Slorms and desertilication (massive' 
AECL3.44 : G 'E ; 

AECl3.45 i G 'Erosion - late!al transpOII 
AECl3.46 ' G.. 2-5 ; Erosion - wind 

AECU.SO I G 'Flipping ol earth's magnetic poles ' 
AECl3.51 I G.. 2-3 !Rood (sOOrt-temJ}_ ' 
AECU56 I G !Giacialion 
AECU57 i GL !Greenhouse (!cod } 
AEC'...3.5a ! G !Greenhouse e!lec! i 

AECU59 ' G iGroundshine. treeshine ' ! 
AECU76 ; GL D :Ozone layer failure 
AECL3.83 : a. 2A ~~meander 
~ECL3.t05 i CL 4 :T erreSirial surlace 
AECL3.114 G... !Wind ' 
DOE1.4.4.2 i G 2.3 :Natural subsidence 
DOE1.4_6 i G 'Fraaurinc:! 
DOE2.1.1 G D :Meteorite_~ 
OOE22.1.1 G :Upliti 
DOE22.1..2 ' G : Slbsidence 
DOE22.1.3 G : i..aieral and/or verticai flexure 
DOE2.2..2.1 ' G 2-5 ; Magmanc: lntrusiYe 

I DOE2.2.2.2 G 2-5 iMaQmatic: Extrusive 
DOE2.2.2_3 I G 2.5 .•. Hydrolhermai 

GOEZ.Z.3.1 ' G 'Coruact me~amorPhism 
DOE22.32 ' G 'Flegional meramocphism 
DOE22.3.3 ! G 'Dislocaiion met 
DOE22.4 ; G z_J? ;_·.;genesis 

DOE22..5 ! G 2.3 :D:apirism 

DOE22-G2 ' I=R:.i · Extemallv-irlduo?d seismicirv 
DOE22$.3 !G . Naural seismicity 

DOE22..7.1 G ; Faul!inql!raauring: Activation 
DOE22..72 G ·Faull· ·>:· . Generation 

DOE22_7.3 ' G i FaLJtinglfrac:urinq: C!'lange of properties 
DOE2.2_8 G ; Major indsion 
DOE2.2.9 i G !Weatherinq 

DOE22.10 ' G ; Effecls ol natural gases 

DOE2.2. 11 I G ! Geolhermal efklcls 
DOE2.3-1 G !Varialion in qroundW2tet recharqe . 
DOE2.3.2 G iGroundwater losses (direct evaporation. sor!ncflow) 

DOE3.1.1.~ G :~reed Precip!aJion -{ OOE3-1.': .2 G iGr~T~e 

DOE3.1.1.3 G ;~Sea leW; rise I 
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FEPs i...bl: GEOLOGIO'CUMATiCCATEGORY 

'OOE3.1.1_.e '3 2..4? l Gteenhouse-induceoj S!onn surges 
OOE3.1.1..5 l!i i Greenl'.ouse-induced Ecological etlecrs 
00"-3. 1_1 .6 G lGreent>oose-induced P01en.ial !!V3D<>!«tion 
OOE3.12..1 G IGiaciallin_ter<;lacial cycling: Precioitarion 
OOE3.12..2 G i Glacialliniergiacia! cycling: Temperature ; I 

tooE3.1.2...3 G :GJacia!fi • cycling: Sea level dlanges (rise<lall) 
OOE3.1.2.4 G 2.4 : Glacial!mterglacial cyciinq: Stoct:1 St..""!=les ; 

,DOE3.12..5 l!i : 'Glacialf111terglacial cycling: Ecological ellects 
DOE3.1.2.6 G ' I Glacialfmterqlacial cvcling: Seasonally !rozen ground 

.DOE3.1.2.7 G : 'Glacialrmtergiacial cyclir.g: Permanently frozen ground 

DOE3.1.2.8 G ' i Glacia!linterglaCal cycling: Glaciation 
DOE3.1.2...9 ' G • Gladallintergiacia! cycling: Deglaciation 
DOE3.1.2...10 G ; : Glacialftnterqfadal cydir.g: Poi entia! evaporation 
DOE3.1.3.1 ' G ! i Gladallinten;lacial exit. greenhouse gas indt;ced 

DOE3.1.3.2 ; G ' :Giadallinremlacial exrr due !0 other causes 
DOE3.2..1.1 ' G 2..5 iGer.erafrsed denudation: Ruvial ' 
DOE3.2..1.2 G 2.5 iGenerafrsed denuda!ioR: Aeoian 
DOE3.2..1.3 ; G ; [ Ger.aalised deoodarion: Glacial 
DOE3.2...2.1 G ' 2.5 :Localised denudalicR: Auvial (valley incision' 
DOE3.22..2 ! G 2.5 ; t.ocalised denudation: Fluvial !weathering/mass movement~ 
DOE3.2...2.3 ! G ; ! Localised denudation: Glacial 
DOE3.2...2.4 ' G 2..5 i LocaflSed denudation: Coas:aJ 
DOE3.2..3.1 G 2..5 ! Sediment redistribtllion: Fluvial 
DOE3.2..3.2 G 2..5 ! Sediment redistribution: Aeolian 
DOE3.2..3.3 l G : Sedimeru redis:nbution: Glaciai 

DOE3.2.4.1 G 2.4 • River incisionlsedimentation due !o sea-level change 
DCE3.2..4.2 G ' : Coaslal erosion due to sea-level ci'!an:re 
DOE3.3.1 G :Soil moisn.'fe and evaooraion due to sea-level ctl<!rlge --
DOE3.5.1. 1 G 2.5 :Erosion: Ruvial 
DOE3.5.~ 2 i G 2.5 :Erosion: Aeolian 

DOE3.5.1.3 G ; Erosion: G1aQal 

DOE3.5.1.4 G 2.5 i Erosion: Coaslal 
DOE4.1.3.1 G • Subsidence and fault/fracture induCiion 
IAEAU : G :Cf.malic chan_9e 

IAEA1.2 l G iH I change 
IAEAt.3 G \Sea level chance 
IAEA1.4 G ' ; Denudation 
iAEI\1.5 G 'Strea!ll erosion 
IAEA1.6 G :Glacial erosion 
IAEA1.7 G :Flooding 
IAEA1.a i G ' i Sedimemation 
IAEA1.9 ' G ' 2.3? ' ' 11AEA1.10 G i 2.3 ! Diaoi."isrn 
IAEA1.11 G ' ; Fauft.inglseismicity 
!AEA1.12 G :Geochemical change 

IAE/11.14.1 ' G : Upf111/Subsidence: Orogenic 

IAEA1.14.2 G ' 1 Uplilt!Subsidence: Epeirogenic 
IAEA1.14.3 G ' \lhllift/Subsidence: lsoslalic 
!AEA1.15.1 G ; ;~ed !~es: Faulls. shear z:ones 
IAEA1.15.2 ! G : i Undeleded tearures: Breccia pipes 
IAEA1.15.3 j G i ; Unde!ecl:ed features: Lava rubes 
IAEA1.15.4 ; G ! Undetected features: !ntrusil/e dykes 
IAEA1.15.5 ' G i Unde!ected !earures Gas or brine pockets 
IAEA1.16., ; G 2.5 ; MaQmatic act My: Extrusive 

IAEA1.17 i G ' D 1 Meteorite impaa 

iAEA2.5 l G ! Clirnalic dlanqe (inc!tJ<!irlg climate control\ 

IAE'fl2.6 i G ' :Large-scale hydrolo<;ical chanoe I 
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FEPsUST: GEOLOGIClCUMATICCATEGCAY 

'· 'fiGAu G ~ iCilma!e c!:>-...nges ; 

PGA1.2 G i lSea-level char'oes 
PGA1.3 G ' [Erosion _iffuvial and Qlacial} :Gt.AC"IAL. 

PGA1.4 G ' ;Sedimematioo ' ; 

PGA1.5 G z.s !Tectonic auslal lllO"~ 
PGA~.6 i G ~ 2.5 r Magma inlfliSion 
PGA1J ; G Z-5 •Volcanism 
PGA1.8 G ' Z-3 ;~rism ' 
PGA1.9 G 2.3? \ Oiage!lesis 

PGA1.10 G :Me~amc~ 

PGA2.1 G . Earttx;ual<es 

PGA22 G z.s Volcanic eruD!ion 

PGA2.3 G D :Meteor imoact 

PGA2.4 G 2.4 : Flooding wit!! eXlreme erosion 

PGA2.5 G Z-3 :Hurricane. storms 
PGA2.6 G 'Movements at faclrs 
PGA2J G : !Forma!ion of new iacl!s 
SKi4..2.S G ' :faultinQ 
SKI5.t3 ~ G : z.s ;Volcanism 
SKI5.15 i G ; lEar.bquakes 
SKI5.16 : G ;Upliffand~ 

SKI5.17 ' G ' ! ?ermafrQSI 
SKI5..19 ' G ' 2.5 ' Effea: of pia!e l'DOVemelllS 

SKI520 G :Changes o1 the maoneric field 

SKI5.22 CR : l Accumulation of gases under permafros: 
SK!5.26 ; G : : Erosion en su.rfaceisedimems 
SKI529 j G 0 fll.eteorite 

SKI5..31 . G :~in sealevel 

SKt5.32 : G 2.5 i Desert and unsa!ulalion 
SKI5.42 i G ; Glaciaiioo 
SKl5.43 ! Gl ; i MeU:ane in!rusioll 'SEESK1522 

006.10 
; 

G 'No ice age ' ' 
SKI6.11 G ! 2.5 j !ntrudinq dykes 

SKJ6.14 1 G 2.5 iTea:onic aaM;y - la.rge scale 
SKJ7.10 . G ' 2.3? ~ 

lsNL.u i G 0 :Meteorite llllp<!ct 

IS.'lL2..1 G ! ErosionJSe<funentation 
SNL2..2 j G i :Giada!ion 
S.'ll2.3 ' G ' ! Pluvial Periods 
SNL2..4 G :sea-level Var'.at.ions 
ISNU.s : G 2.3 : Hurricat!es 
SN1.26 G ?? lSeidles 
SNt2.7 G ' iTsunamis 
SNL2..8 , G lRe<Jionaf ~or Uplift (also apQiies to subsur'.ace) 
S.\ll.2.9 ; G Z-3? !Mass Wasling 

SNt2.10 ' G 2.3? iFlocxlio9 
S."l!.3.1 G 2.3 I DiaPirism 
S.~2 G iSeismic Adivity 

SN1.3.3 : G ; 2.5 !Volcanic Activity_ 
SN1..3.4 ' G : 2.5 ; Magmatic AC!ivity 

SNL3.5 i G ! 2.3 :Formation ci Dissolulion cavities 
SN'....3.6 ; G : Fon:lalion o1 !nt~ected Fracture Systems 
SNL3.7 G , Fl!llltinq 
UI<Nl.U ' G D ,Meteorite I~ 

' 
UKN1.1.2 G :Solar insolation 
UKN12.1 G 2.5 'Plate roovemer..lllec<onic chaJ1qe 

UK.I'II122 G 'Cilanges in the Earth.'s magr~etic fie!d 
UI<N1.2.3 l G 2.5 •MaQmatic~ (intrusive. exrrusive) 

UKN12.4 ' G Me!amorphic activity 
UKN1.2.5 G 2.3? • DiagenesiS 
t.iKN12..6 ' G i:Jplifr and subsidence (e.g, ~ic. isostaiic) 

UKN12.7 G 2.3 'OiaPilism . 
lJKN1.2.8 I G SeismicitY 
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FEPs LIST: GEOLOGICICUMA TIC CATEGORY 

Ui<N1.2.9 G= iFault activalioa ' ' 
UKN1.2.10 G ;Fault . 
UKN1.2.11 G iRock heterogeneity {e.g_ pemleabiftt'f. mineraiogy} aflectinq water and qas flow 
UKN1.2.12 fS iUDdeJeded fealures {e._9. faults. lradure nefWOri<s, shear zones. brecci<Jlion. gas pocl<ets) 
UKN1.3.1 a i Precipilalion. tempern!IJre and soil waier balance i 

UKN1.3.2 ,-:; 'Extremes of 
.. 

snow melr and associ:a!ed !loodinq i 
UKN1.3.3 G 2..3 iC<laslal _!>llrge. srorms and hurricanes i 
Ul<?-.'1.3..4 G !Sea-level riset1a!l f 
UKN1.3.5 G l Periglacial efleds (eg. permafrosr. high seaso."laftty) i 
UKN1.3..6 G )Glaciation (erosionldeoosition. glacial loading. hydrogeological chance) 

UKN1.3J G :No ice~ l 
UK."'1.4.1 G iLand slide 
UKNt.4.Z G 2.4 'Denud2lion (aeofiCill and tluviafl 
UKN1.4.3 G 2.4 !River. stream. channel erosion (downcutt!ng) l 

UKN1.4.4 G 2..4 • River meander ' 
UI<N1.4.5 G ; Ft-eshwaler sedimelll t.-ansport and deposition ' 
UKN1.4.6 G ! Coas<al erosion and esruarine devek:lpment i 

UKN1.4.7 G l Marine sediment tra!lsj:lM and 
.. 

i 
UKN1.4.8 G \ Frosl weathering and soUfluclion . 

' UKN1.4.9 G [Cflemical ~and wearllerinQ i 
Ul<N1.4.10 G i Frost weathering 
UKN1.5.1 G !River f.ow and lal<e le-<1131 chanqes i 

Ul<N2.4.9 l--G iAntltropogenic c:limale change (greenboose effect) 
HMIP2.1.1 G 2.5 ! Re®ml tectonic ' 
HM!P2.12 G 2.4 ! Ma<:mazic activity 
HMIP2.1.3 G ; :Metamorphism ' 
HMIP2.1.4 G 2.3? i DiaQenesis 

HMIP2.1.5 G 2.3 'Diapirism ' 
HMIP2.1.6 G : Seismicltv 
HMIP2.1.7 ! G : FautlinqJfraeturing 
HMlP2.1.8 i G 'Major incision 
H...,IP2.4.1 \ G : 'Generalised denud2!ion 
HMIP2.42 ' G : LocafiSed denudaiion 
HMIP3.1.1 ' 1-G ' :Human induced ciimale change i 

HMIP3.12 ' G ' ; Natural climale chanqe ' 
IHM!P3.1.3 : G l ! Exi from glaci.all'utergiacial cycling 
HM1?3.1.4 i G 1 trnensificalion ot narura1 cmnare chan9e 
HMIP5.2.1 G . D i Me!eori!e ilr.paa ' 
NEA1.U ! G D ; Meoforite impact ' 
NEA1.12 G ; Solar ii!SOialioo 
NEA1.2.1 i G 2.5 ; Plale ll'IO'Iemenllteetonic change 
NEA122 G ~ :Changes in the Ear.ll's magneric lielcl 
iNEA1.2.3 ' G 2.5 : M<lg!!latic aetivily (mtrusive. extrusive) ; 

NEA12.4 ' G • Me!amorphic activity 
NEA1.2.5 G 2.3 : DiaQenesis 

NEA12.6 G iUclilt and subsidenCe (oroqenic, isos:alic) : I 
NEA1.2.7 G 2.3 iDi<oirism : I 
NEA12.8 G : i Seism_i<:ity : I 
N""I:A1.2.9 ! G ' i Fault activation . 
NEA1.2.10 ! G i : Faull generation : 

NEA1.2.11 G 'Rock he!e ·;rv, mi • aHecting wa1er and oas flew ' 
' 

NEA1.2.12 G t : Uodefecled fealtlres _11aults. fracture netNOrks. shear zones. bf'eccialion. cas pOCkets) 
NEA1.3.1 ' G i : Precipitation. temperatUre. and so~ water balance 
NEA1.32 G : i Exlremes of precipilation. s:IOW ~ and associated tlooc:iing i 
NEA1.3.3 : G ~ 2.3 , Coastal surqe. storms. and hurricanes ! 

NEA1.3.4 G ! . Sea-levei rise/fall 
NEA1.3.5 G ; Periolacia! ef'.eC!S {permaJrost. hiQh seasonalitvl i 
NEA1.3.6 G ' : Glaciation 

.. 
. gladaJ loading. h ical chance) ' 

NEA1.3.7 G ! No ice age I . 
NEAU.1 G ' • Land slide i 

: 

NEA1.4.2 G ; 2.4 . Denudalion Jaeolian and lluvianl i 
NEA1.4.3 G ! 2.4- : RM!r. stream. channel erosion (downcuttinq) ! • 
NEA1.4.4 G j 2A· : RM!r rr.ea.'lder i 
NEA1.4.S G 1 2.4? :Freshwater sediment u""~ and deposition ' I 

NEA1.4.7 G I 2.4? ' Marine sedimenl transP<Xt and deposition i 
NEA1.4.8 G ! :xxxx 'River meander (RE?EATI- SEE 1.4.4}) i 
NEA1.4.9 G i ! Chemical dei1Lodation and weathering ! 
NEA1.4.10 G l ; Ff~ WEathering ; 

NEA1.5.1 G. I 'Ri'Jer flow and Jake level ~ i 

NEA1.52 G ! 3.1 .Sile~ l l 

NEA2.4.9 i-G i ·An:hr~enic climate change igreemouse effect; I 
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FEPs LIST: HUMAN FACTORS CATEGORY 

roetiFIER : CATEGORY i ARGti&£NT 'FEP MAlE : COfR.Elff 

iAECl1.52 ' H ~ i lmrusioc (hlJillan) 

iAECl1.73 : H l D lSabolaqe and im~~ration 
AEct2.1 1-R ' 3.1 : Blasti.'1_9_ and marion 1 

AECl2.2 H i 0 ;Bomb blast 

AECl2.3 f-F i 2.4 i. Borehole - well 
AECl2.5 H ' iBoreholes- ~ration 
AECl2.6 1--R= ; ' Boreholes - unsealed :SEE AE02.4 

AECL2.13 Ht ' 2:.4- iDams 
AECL2.!4 ' 1-f' 'DewaterinQ 
AECl2.19 H f Ear.hmoving_ : M<U)R ?FO.._'E< 
AECL222 ' FH D 'Embsioo SEE AECl22 

IAECl2.35 H ' 2.3 :Intrusion !mines) 
ACCl2..44 ' H 2.3 !Mines . SEE AECt2.~ 

iAECl2.53 H i D t 
AECL2.57 H ' 2.3 ; Soiution mining_ 
iA£cl2.ss 1-f' :vault closure (mcompiere l 
AECl2.69 H : :We!S : 

AECl2..70 H ' l Wells (tlig.'l demand; 
iAfg.3.1 ; 1-G. ! 0 iAcid 13m 

AECL3..S ' H. 2.3? 'Artiliciai lake m~ 
AECl3.7 ; H 2.3? \Ashes and sewaQe $lUdQe 

AECL3.10 ; H 2.4 !Biogas 
AECI..3.t9 H. i Charcoal produc!ion 

IAECL3.24 : 1-G 0 : Cor"o!Siorls. exploSions_ impads 

AEC'-3.35 Hl 2.3? iC.op ler!iliza;ion 
AECL3.36 HL 2.3? iCrop Storage 

AECL3.37 H 3.7 ! Cure for cancer 
AECL3A3 H 2 ... .- ; EartilmO'-ring prOJeCtS (rnaior) SE3.43 
AECL3.49 H.. i Fish famJ_ing_ 
AECL3.53 ; H ; Food ?lllOaroliOO 
AECL.:l.S4 H. iGaffie randJinQ 

AECll-60 ' H.. 'Heat stomqe rn iaio;es a-
AECll-61 H.. ' 2.3? ; Herbicides. pestic;'.des._ftlrlgi<::ides 
AECL3.66 ' H. 3.5 ; ; 

AECl3.67 ; H ' i !ndustrial use ol wa!er 
AECL3.68 ' H i 2.3? iln inhalir.o locally I drugs_ 
AECL3.69 H 1 3.4 ; lntrosi<ln _1debf3te) 
AECL3.70 H ilnuusioll {ir~ent} 
AECL3.73 H. : 2.4? ;t.ake~ i 

AECU7S HL :Ou;door spmy;ng of waler-

AEC1..3.77 H. I 2.3? :Peat ~ leaf litter harvestinc 
AECl3.91 HI.. ! i Showers 2l1d humidifierS ' AECl3.92 HL ' 'Smokinq 
AECI..3.99 HI.. ! :Space healing scu:asa=_s 
AECl3.l03 H ' 3.5 'T~ical ad>lances in load produaion 
AECL3.109 HL i Urbanization on !he discharoe site 

AECL"'3.11~ H l 2.4 'Water mana~i?m pr~ (lnaJOfl_ --AEC'L3.112 H.. i ! Vlale<" SOUR:e 

DOE42.1 i H 3.4 i Oelibecate r~ o! wastes Ot" asso:iale<l tr.aterials 
DOE4..2.2 H 3.4 :Malidous intrllSicin 
DOE42.3 H ; E.lr;)lora!~ drillir\a : 

DOE42.4 : H ' 2.3? ! ~arion driltmg 
DOE42.5 : H i i C-eothermal energy production 
DOE42.6 H 2.3? ! Resource min~ 
DOE42.7 H ;Tunnelflng 

OOE42.8 H iConstnJC!ion of und~nd ~ek.tispoSal tacil:ties 
DOE42.9 H ; ConstrJction of :.mdergro_und dwelinss:shetters 

OOE4.2.10 H :Archaeolcx;ical <rwest~'ons 
DOE4.2.11 H . il>.je(:icn of fiquicl wasles 

DOE4..2.12 H r Groundwaler abstraction 
DOE4.2.13 H D , L'nderground weapons testing 
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IDENIFIER ; CAlEGORY ; ARG.JM3rr < A:P HArtE COM'.£Nf 
!AEA2.1.1 ; H ' iUndelected past intrusion: Boreholes 
rAEA2.1.2 I H JJnde!eded past intrusion: Mine shafts 
IAEA2.4.1 H : T ranspoct agent introduction: Irrigation 

1rAEA2.4.2 l H ~ JT ransport ~ent inl<oduction: Reservoirs 
IAEA2.4.3 : H ' Transoon agent inm::Juaicn: !ntentional artiliciat~newafe! Reclla!g_e or withdrawal 
IAEA2.4.4 ! H ' iTransoort aqen: introduaiocl: Chemical liquid waste disposaf ' 
rAEA2.7.1 H ! D ;!lllentional inlrusion: war- ' 

IAEAZ-72 H D ; Intentional intrusion: Sabotage 
!AEA2.7.3 H ~ D :IIllentional intrus:on: Waste re<:::r.~e<Y 
lAEA2.8.1 : H : '!nadvenern fuiUre intrusion: E;.:plorarorv driDing ; 

!AE"A2.8.2 ' H ' •lnadvenern furure intrusion: ArchaeoioQical exhumation 
lAEA2.8.3 ; 

H ' qnadvertent lurure intrusion: Resource mi."lillg_'rr..ineral. water. !'lydrcca_rbon._geotherma!. salt. I 
E'GA42 ! H l :Injection of liquid waste 
PGA4.3.1 H 2.4 ~On11inq: in sedimenls 
PGA4.3.2 H ! i Drilling: in host rock 
PGA4.4 H I :Geotllerma! eaercw prodUdion in rock 

ISK11.4 i W?H 0 ;suddec eoefgy ll!lease 
Sl<13.2.11 ' !J-1 i 3.1 :Badllill material deficiencies 
SKl5.2 ' H l ; Non-sealed 
SKl5.3 H ! 'Strav materials left 
SKi5.4 H 'Decontamir.a<ion materials left 
SKJ5.5 H ! 0 'Chemical sabolage 
SK15.7 H 3.P ,Poorly reoosirory 
SKI5.S ; H ; 3.1? 'Poorly COnsti"JdeG -
SKJ5.9 H ·unsealed boreholes and/or shalts 
SK!5.10 H ; 3.1 Accidents dunng ope~ation 
SK15.12 H 3.1 'Near storage of other waste 
SK15.21 H 'Future bofehoies and undetected past boreholes 
SKJ5.27 H 1 Human· induced ac:lions :xl groond-Naler redlafge 
SKl5.28 : H :Underground dwetlinos 
SKI5.30 H D :underQround tesl o1 nuclear de'Jices 
SKl5.33 ' H I 3.4? ;waste retfieolal. mining 

lsKJ5.34 ; H \Geothermal ene_!IDI production 
SKl5.35 : H 3.5 :Other r.aure uses of ro<:k 
SK15.36 i H !Reuse of bocehoies 
SK15.37 H ' 1 Ardlaeoloqical :tltruSioo 
SK15.3a : H D ; ExDiosions 
SKl5.39 H 3., • Pos!dosure moni!Orin9 
ISKi5.40 H 3.1 :Unsuccessful altempt of site imorovement 
SKl5.41 1-t... :Water producing well 
SKI6.7 H 0 'Nuclear war 
SKl6.8 H :Human induced climale dlange 
SKI7.3 1--L :IntrUSion in accumulation zone in the biQs;;lhere 
SK17.7 H :Human induced changes in surtace hydroloqy 
SKT7.8 ; H :Altered sll11ac2 water chemistry by humans 
SKI7.9 H 'loss o! records 
Sl<l7.11 H 'City on the site 
S.'lt.4.1 H : !naclvenent Intrusions: Explosions 
SNL4.2 H : lnadvertenl lntnJsions: Drilling 
SNL4.3 H 2.3 :Inadvertent lniTtJSions: Mining 
SNL4.4 H : lnadwrterll lnlrusions: Injection Wells 
S.'ll4.5 H : !Jnad'J&Iterll IntrUSions: Withdrawal Wells 
S.'lll5.1 H ·Hydrologic ~ Irrigation 
SNL5.2 H :Hydrologic&~: Damming ol Streams or P.ivefS 
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--"~~~"~~~~-"--""" -""""-----------------~ 
FEPs LIST: HUMAN FACTORS CATEGORY 

~ ; CAlE<'O!Y ARGUfw'ENT ! FEP NAI.E ' COM.ENT 
UKNZ.i.1 i H (!Jndetecled ~ in!rusioP.s. (eg. ~ mininQ} i 

UI<N2-1.S 1-R 3.1 i Poor qualily ccnstruclion 
UKNZ-1.9 ' t-R 3.1 :Design modif';calion 

UKN2-2.1 H 'Ra:fJOaCtive waste a~ error 
UKN2.2.2 I 1-B 'Inadequate backfill or - .. voidage 

tr.<NZ.2.3 i 'Mi 3_1 : Co-disoosal ct reaaive wasles (deliberate) 

UKNZ.2A 'Mi "lnadvertenr inclusion ol illldesirabie ma!eriafs 

U~2.6 H 3"1 !Aeddents during ODE!filtioo 
UKN2.2.7 H 0 !Sabotage I 
UKN2.2.9 H ; :Abandonment ot un=led ~ol)' 

UI<N2.2.10 FH ; :poor closure 

UKN2.2.11 ' !-{) 3.1 : PCS!-closure- monl!orinQ 
Ul<l1f2.2. 12 f-V :Effects ol phased operation : 

UKN2.3-1 !-() ; 3_4 ; Recovery of malerials 
UKN2.32 H ~ 0 :Maflcious inmlsion. e_~ sallolage. ac: ot war 
Ul<N2.3-3 ; H ' : Exploratory drillinq ' 
UKN2.3_4 ' H ' 2_3 :ExDioita!ion ~ 
UKN2..3.5 i H t :Geothermal enerqy : 

Ul<N2.3.6 H 2.3 . Resou«:e min."'g 

UKN2.3.7 H Tunnelfmg 
Uf<N2.3_8 H ; Underqroond cons~r.Jaion 

UKN2..3.9 H :A in11e51igaiion 

UKN2.3.10 H : :njec:tion ol liQUid wasres 
UKNZ-3.11 H : •Groundwater abstrac:ion 
UKN2..3.12 H ; 0 : Underqrourod nuclear resting 
U!<N2.4.1 H ; Loss of records 

UKN2..4 . .2 H 2.4 Dams and reseNoirs. oowdraine<j 
UKN2..4.3 H 2.4 ' River rechannelled 
UKNZ-4.4 H ·l~lion 

L'KN2.4.6 H : :Land use chanQes 
UKN2.4.7 H (Agricultural ar>d fisheries pra_¢ce c.~ 

UKN2..4.8 I H ; - : chaiKle. urban 
lJKN2.4_9 i l-G ! )Anthropogenic climate c:hanQe ~~ ..... E!llect) 

UKNZ-4.10 H ' 2_3 
' 

peat extraction 

HW.!P3..1.1 ; 1-G 
; ! Human itlduc::ed climate char.gE! . 

HMIP5.2.2 ! i4 i 3.4 iDeliberale inuusion 
HMIPS-2.3 i H ; 3.4 i Malicious intrusion 
HMIPS-2.4 i H iAccidental intrusion 
NEA2..1.1 : H :Undetected ~ intrusials ~reholes. mining) 

NEA2.1.2 ; H ,., borehole seat failure and degradatiOn 

NEA2.1.3 ' H . 'Shalt or access tunnel seal failure and deQradation 

NEA2.1.4 1 H 'Stress foeld dlanges. se!lling. subsidence or _S<I'iin9 

NEA2..1.5 ' H ; Dewa!ering Qf hosl rock ----
Nl"-A2.. 1 .6 I H t Ma1erial detects (e.g_ early canister lailurel 
NEA2.1.7 j H !Common catJSe failures 

NEA2.1.3 H : Poor QU31ity constTUdioll 
NEA2..1.9 i H 3.1 i Design modilicaiion 
NEA2.3.1 : H 3" 1 ; ~V'el)'_ of ~reflOSilocy_ malerials 

NEA2.3.2 : H 3.4 : Malicious intrUSion (sabolaQe. act of war} 

NEA2..3-3 H : ~lofatory drilling 
l'rt:A2.3.4 ' H 2.4 ; E::ploitation drilling 

N£42.3.5 H •Geothermal energy prOO:!aion 

NEA2..3.6 ; H 2.4 ~ Rasot~ree minn2 

INEA2.3.7 H :Tunnelinq 
NEA2.3.8 H ; 'U~erg.'Ollnd cons:ruction 

1
NEA2..3.9 ' ;; : I ArchaeoloQi<:al investigalion --
NEA2.3.10 H 'Injection of ~wastes 

NEA2.3.l1 H iGroundwaler abstrac!ion 
NEA2.3.12 I H D • Underwoond nuclear testing 

NEA2.4.1 : H · Loss ol reootds 

NEA2.4.2 I H 2..4 : Oams and resavoirs. built/drained 

NEA2.4-3 I H 2.4 : !=livers flldlannefed 
' 

NEA.2.4A I H 1 Irrigation 

NEA2.4.5 i !-L 1 A:teced soil or surtace water Chemisil)' 

NEA.2.4.6 ' H.. ' :Land use dlanges i 

NEA2.4.7 H. i Agricultl.lfal. and fisllerus praaice chanQes 
NEA2.4.8 I H.. : hit ct-.a..-:ge. urb2:l clewloplr.er:r 

~2.49 t-G : Amhropoger.ic dimati! change (greer.'loase etiecli 
2.4.10 H 2_3 ' • near surtace enractJOO 
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APPE~1J)IX 4 

Screened-out FEP Lists 



~ CATEGORY f 
JAECL1.5 W3 ! 
IAECL1.39 w:; 1 

IAECL1.S2 w ' 
DOEU.¢.5 w ' 

DOE12..1.3 w 
DOE12..1.4 w 
DOE12..l.5 w 
DOE12..1.7 w ' DOE12..1.8 W3 ' 
DOE1..2.2.1 w ' 
DOE122.2 w ; 

DOE12.2.3 w ' 
DOE12.2.5 w ! 

OOE12.2.6 'w\R j 

DCE12.2.12 v.R ' 
00£12..2.13 v.R 
OOE12..4.1 w 
DOE12..5 w j 

DOE1.6.6.1 w ; 
PGA3.7.1 ; w:; 
UKN32..5 j w ' 
UKN3..2.6 ; w 
UKN3.3.6 i w::; 
HMIP12..2 ! w 
HMIP1.23 W3 ' 
HMIP12..7 w 
NEA3.2.5 w ; 

NEA32..6 w j 

OOE12..2.4 ; w i 
DOE12..2.10 w ' 

' 
OOE12..2.8 i W3 ' 
00£1 ?2.11 ! W3 
DCE1.23 ! \'iS j 

SKI1.2.2 ! 'w\R 

' 
AECL1.54 ! w i 

SKJS.6 w 
UKN2..2.3 ' Wi 
Ul<N3.4.3 w 
HMIP1.32 I w 
NEA2.2.3 : VIR 
NEA3.4.3 w : 
AECL1.28 ' w 
OOE1.32 w 
IAEA3.4.4 w 
PGA3.3 w 
SKI1.1.1 w 

AE0.3.104 : w 
SK!7.4 w 

\ 

AECL1.4 : VJCSR 
AECL1.10 I •v::::EP. 
AECL1.11 i \\03R 
AECL1.12 : v.a3R 
IAECL1.25 w:aR 
AECL1.50 I w::s=! 
AECL1.56 ' VIR 
AECL1.B5 i V\03R 

; 

A...!:Cl3. ao Wl? 
SKI3.1.9 I v.s 

' 
SKI1.4 'h'?H 

Wko'IE. CATEGORY 
SCREENED OUT FEPs 

.ARGUM:NT !FE? HALE 
2.1 lBuffel" addilives 
2.1 ~Galvanic~ 
2.1 I Sabilitv ot qlass 
2.1 ! Microbial degro.clatiOO ot OfQallic wastes: wastes 

2.1 L~- corrosion ol wasie steel 
2.1 !~at: corrosion of wasre Maanox 

2.1 i Hydroqen: corrosion ol wasle aluminium 

2.1 ! corrosion of other waste metals 
2. i !HvdrOQen: effects of lllicrob2l grov;th or: co~ 

2.1 ! Melhane.C02: degradation ol Celiutosics 
2.1 !Methane."C02: d of Other susceptibie OOJanic malerials 
2.1 lMethaneiC02 Aerobic 
2.1 ! MethaneiC02 ::>tOdudion.: Effects of tempera'me 

2.1 i Me!haneiC02 pcoduclioo: Elfecls of liihostatic pressure 
2.1 !MethaneiC02 produclion: Energy and nutrienl coauol of IU!labolism 

2.1 !Me!hai:~ produc!ion: E!feas o! radiation oo microbial 
2.i :Trilialed Qvdroqen 

2-1 !Toxic~ 
2.1 1 Microbiologio::<!l effects due ro C€!'.ulose degraea_lion 

2.1 ! Differinq thermal expansion of glass ma!rix a<ld C2fi1Ster 
2.1 :Ceilulosic degradation 
2.1 :Introduced co. !exioo agents and cellulosics 
2.1 :Gas effects (pressur.!!ion, Cisrup!ion. ext:losion. fire\ 

2.1 i Me!hane and carbon dioxide bV microbial dearada!ioo 

2.1 :Gas generatio., from con <:rae 
2.1 !.Flammability 

2.1 !Cellulosic degradalion 
2.1 I IntrOduced co111Q_Iains_ aoerns and cellulosics 

2.1 ? !Me!haneiC02 : Anaerobic degradation 
2.1? !MethaneiC02 paxiuctioo: Inhibition due to tlle pressure of toxic ll12ierials 

I 
I 

2.2 I Merbane-C02 ... ~.,..,;,: Effects ot biofilms 
2.2 :Methar.eiCC2 p_!odudion: Garbor:a..'eibicarbollale e~ with c:oncrete 
2.2 !Gas irom cona-ete 
2.2 iH2'02 explosions 

! 
3.1 i Qher l'lastes (other !han vitrilied Hl 'M 
3.1 1 Co-storaae ot on-.er was<e 
3.1 ! of reaaive wastes 'de!iber2!e!_ 

3.1 ! Nuclear ;;;iticafity 

3.1 ! Nuclear ait'.cality 
3.1 !Co-disoosal of reactive wastes (deliberate\ 

3.1 ! Nuclear critk2!ily 
3.17 !Criticalitv 
3.1? t NllCie.lJr criticality 

3.1? i Radioloaical etleds: Nt.'C!ear criticaiity 
3.1? i Nuclear criticalilv 
3.1? ! CriticalitY 

; 
3.6 ! T eratogeoic co:1tamina:1ts 
3.6 'Chemica! lox~ of wasteS 

! 

4 iBoundarv CC!'-<ff-ons -
4 !Chemica~~ te~ed}_ 
4 lChem'.cal·~·">as (lor.o-term\ 
4 :Chemical ~~aoos (other) 
4 ! Correlatiou 

4 i lrterlaces (oo_~ conditions) 
4 : Lona-tenn transients 
4 ; T 1100 c:eoendence 

i 
x::ocx: ! Radioaai'.-e decay 
x::ocx: IRaOO!ysis 

I 

' ' 
D i SuCCen energy ~elease 

P4GJ; 1 

. 



IDENTFlER CA"TEGORY 
IAECL1.39 w:; 
,?GA3.7.1 w:; 
l.iKN3.3.6 w:; 
NEA3.3.6 c 
AECL1.45 c 

AECL1.49 c j 
; 

' 
AECl.1.4 Y\CSR i 

AECLUO \'\CaR 
AECL1.11 \\CS=I 
AECL1.12 w.:ER 
AECL1.25 'Ml3R 
AEC'-ll.SC '>\CER 
AECL1.85 ' w:m 

' 
SKI2.3.2 c 
SK!5.23 c 

COI\ITAINER CATEGORY 
SCREENEDOUfFEPs 

ARGUr.£NT 'FEFNAME 
2.1 ;Galva.'lic ~ling 
2.1 !Differing tbe£mal of glass ma1rix and canis:~ 
2&1 ;Gas etfeciS locessura1ion. disruPtion. explosion_ fire) 

2.1 [Gas effects {pressarisalion. disruption_ ~- lire) 

2.1? i HYdride cra:kina 
; 

3.1 : lncomo!ete iii!ing of contain as 

4 ! Boundary conditions 
4 :Chemical il1leraclicns rexpected) 
4 :chemical :meractions f!ong-t~\ 
4 iChemical interactions (otile!") 

4 ;Correia... "'on 

4 :Interfaces " cor.cfttions) 

4 : 11me dependence 
i 

xxxx lEledro-c:hemical cr~ 
xxxx i~ed h'ldrostalic pressure on canister 
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IDEhTiREH CATEGORY ' ARGtMENT FE? NAME 
AECL1.5 : 'NS : 2.1 Buller additives 
DOE12.l.S ' W3 2.1 H~en: effeas ol microbiai _grow<.h on conc:e;e 
DOEt-2..2.9 ER 2.1 Methane!COZ pro:!udion: E!fecrs ot IP,"drogen from r:leial corrosion 
HMtP12.3 'AS 2.1 :Gas Qerteratior. from concrete 

AECU.t7 ' 8 2.2 !Concrete 
OOEU.2! B 2.2 '~concrete 
OOE~.t22 B 22 :Sealir.g of cr~ =ete 
OOEU-2.4 ! B 2.2 -~~;regare reaction: concrete 
DOE1.1.32 8 22 ;&~~-exceeded: concrete 
~L~.3.3 B 2.2 ''"'" -- t9aCii!xl: concrete 

DOEU.3.4 ; B 2.2 1Cement-sulphale maaioo: COOCte!e 

:QQi: 12..2.8 '18 22 'Melhane:IC02 ccodtJcnof'.: Er.ec:s oi biofi!ms 
DOE122.11 y,s 2.2 :MethaneiC02 production: Carbonatetbicartx>nate exchallge with concre1e 

DOEt.23 ' v.e 2.2 'Gas genera!io«l lnom concrete 
_;_ 

OOE1.5.2.1 ER 2.3 Groondwaler !low: ir;ilial conditions 

St<i3.2.11 EH 3.1 . Baci<.~ ma:erial dellciendes 

•AECL1.4 'v\C8R 4 :Boundary condilioas 
AECLUO 'v\-C8R 4 Che<nical interactions (expected) --
AECL1.11 'v\C8R 4 ·Chemical ir.ter.aaions 'lo"9-lerr.'1l 
IAECL1.12 'v\C8R 4 :Chemical lfl!eraclions (othes-) 

t AECL1.25 'w'.csR 4 'Cocreialion 
AECL1.50 'N:SR 4 'fntert.ac:ES !bouMa.')' cor.diricns) 
AECL1.85 w:sR 4 :,,me~nce 

ISK13.U a 4 iNear ~eld buffer 
i 

iAECLt.33 B :xxxx !Evolulioo ol bu1fer 
l§"t03.1_g M ; :xxxx )Q.,;; 

ISKI3.1.12 B :xxxx :Pertllltled buller ma1erial chemisttv 
IS_K14.t.3 ER!'t :xxxx _:Colloids. come!exiD9 aoems 

1 SKI5.18 lH" xxxx i Enha."\Uld grour.d-waler !low 
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REPOSITORY CATEGORY: 
SCREENED OUTFEPs 

I09I'TFI:R : CATEGORY ARGUIIENT : FtP NAME 
AECLt.57 R 2.1 • Metnylation 
DOE~-2..2.6 ' 'w'\R 2.1 , Mell'.ane.C02 prod"o.~ction: Effec:!s o: rnhosta:ic pressure 
DOE1.2.2..9 ER 2.1 . Me!hane/CC2 produaion: Effeas ol hvcirtlgen from meral corrosion 
DOE1.2..2.12 VIR 2.1 'MEfhaneiCC2 _prtduction: Energy and nurrienl co!llrol of mefabof&'ll 
DOE1.2..2.13 Y\R 2.': . Me!haneiC02 ;:x-ocfucrion: Effeas ol radiation on microbia! populations .. 
AECLU6 R Z.1? ' by organics 

SKI1.2.2 '!IR 2.2 . H2!02 emiosions --------
AE.Ct2J A= 2.3 ~GavitaliOn 

DOE1.5.2..1 ' ER 2.3 'Groutldwa!er HO'A': initial conditions . 
DOE1.~.5 R= 2.3? ~Rock:aeeo 
UKN1.5.2 R 2.3? • Site floodina 

: 
AECl..1.35 R 3.1 
AECL1.47 R 3 1 : l;nproper operaricn 
AECU.60 : R 3.1 'Monitorlnq and remedial aclivities 
AECL1.54 : R 3.1 'Predosure events 
AECL1.72 ; R 3.1 Retrievabilitv 
AECL2.1 rf! 3.1 : Blasnng and vibraion 
vOE1..2.7.1 R 3.1 'Mre.s 
DOE1..2.7.2 R 3.1 
IAEA2..3 R 3.1 : !mprope!" operation: !m;lr'"...oer was:e ernolacemem 
UKN2.1.8 !-R 3.1 • Poor qualily =truction 
UKN2. 1.9 : !-R 3.1 'OesiQn rnodUicatlon 
UKN2..2.8 R : 3.1 : Repcsitocy flooding during 
NEA2..2.3 m 3.1 :r~• o1 reactive wasieS (delibetafe) 
NEA2.2.6 . R 3.1 ;Accidents dUl'inQ ~ion 

NEA2.2.8 R 3.1 : Repository flooding during CQeraliOn 
NEA2.2.11 R 3.1 · Post-<:~osure moniloring 

R ~ 

~.7 .Mtr.anon 

-
AECll.lO w:ER 4 Chemical interactions ~~~edl i 
AECU.11 w:ER 4 : Cbelr.ical interacnons (loog-term) 
AECL1.12 ~ 4 :Chemical ir.tetaetions (oll'ler} 
AE0..1.25 v..a:R 4 'CorTelation ! 
AECt.1.50 \1\.G:R 4. !I menaces ibCundarV conditicP.s 1 I AECL1.56 \"'=! 4 : Long-:erm :rat!Siertts 
AECL18S 'v\Q3R 4 :Time 

' I 
SKI4.1.3 5FR.. xxxx :Colloids. complexmg agentS I 
SK14.2.2.2 R xxxx l Hydraulic condtx:iv>tv d".ange - Excavatiorvbackfil5n-;;_ effect I 

SK14.2-2.3 R xxxx :Medlanical effects - Exc:ava!ionlbackfitiing effects 
SKl5.18 ~ xxxx 'Enhanced grwndwa~er !low 

SKI5.24 R xx:xx Stress chanQes ol conductivity 

N~.2.7 R D Sabo!age 
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FAR-RBD CATEGORY: 
SCREENED OUT FEPs 

DEMl1'lER : CATEGOflY ~iFEPHAME 

AECL.2.49 2.2 ; RadioM>is. radiation damagt> 

NEA3.Z.4 F 2.2 : NocHadioactive sclure plume in ge<JS!)o'let"e (e!fea of redox. pH. and so:plioo) 

AECl.2.7 ..... 2.3 :Cavitation 

DOE2.35.3 F ' 2.3 : 5ali.'li!v: imp!ica!ions o! evaporile deoosi!stminetals 

'DOE1.4.5 FF : 2.3? • Rod< creep 

Atel2.3 1-F ' 2.4 Bcxeilole - well 

AECL2.12 F 4 Cocrelarion 
j 

AEC:..Z.48 F ' xx;¢( Radioaeive decay 

Sl<l4.1.3 8fR. ::cox •Colloids. comQI€xillCI aoents 

SI<J5.18 EFf' xx;¢( : Enhar.ced groo .. mdwaier fiow 
: 

AECl222 ;;.! ' D ;Explosion 
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BIOSPHERE CAlEGORY: 
SCREENED OUT FEPs 

IIJENlFIER 
I 
'AECt.3.40 L ' 2.1 ' Dennal SVQticn - tritium 

! 
AECL3.6 f-L ' 2.3? c Artiliciai lalr.e mixing 
AEC:..3.35 H.. 2.3? 'Crop fertilizalion 
AECL3.36 H.. 2.3? ;erop stocage 
AECL3.47 L ' 2.3? !Fires (agricul!urafi 
AECL3.48 L ' Z.3? i Fires j1ore& and grass} 
AECt.3.61 !-L ~ 2.3? 1Hemicides, -- • funqicides -
:AECt.3.n 1-i.. ' 2..3? ; Peat and iea! litter 
AECt.3.85 L : 2..3? 'Saltarion 
UKN1.7.8 ' L ' 2.3? ; Ecologica! change, eg_ lO!est fire cycles 

' ' ' AECl2.13 i H._ ~ 2A ;Dams 
AECL32 a r 2.4 'Alka!J !la!s 
AECt.3.83 a ~ 2.4 : Riven:ot~~Se mean<ier 
SKI6..9 L 2_4 :Rives- m 
AEC1..3.73 !-L ' 2.4? :Lake infiffing 
AECt3.106 ' l i 2.4? :roxicily of mined roc;.; 
AECl3.113 l ' 2.4? Wetlands 

AECl3.46 a 2.5 . Erosion - wind 
UKN1.7.9 l 2.5 ; EcoloQical ~ to dima!e. eq_ des...."!! formation 

! 

AECl3.oo !-L 3.5 lH 
AECL3.90 ' 3.5 l Sensitization to radia:ion ... ' 

' ! ' --
AECl321 L 3.6 ; Chemicai toxicilv 
AECl3.74 l ' 3.6 \MutaQenic conta;ninanis 

! 
AECt3.11 ! L i 3.7 iBioiogical evolution 
UKN1.7.10 j l j 3.7 ! Planl and animal evoiution 

l ' i 
AECL3.27 l I 4 fConeiaiioo 
AECt3.87 ' L i 4 !Seasons 

,AECt3.10S a 4 !T erresttial surface 
AECL3.108 L 4 I Uncertainties 

. \ 

AECL3.1 1-G.. ' D iAcid rain 
AECl3.7S a D !Ozone layer tailurn 

l I 
AECL3.80 : WL? xxxx !Radioacti1fe decav I 
SKi4.t.3 eRR_ xxxx 'Colloids. c:ornple.xing agerns 

! 

AECU.51 L 2.3 i Intrusion (animal} 

AECl3.5l ; a . 2.3 :Rood fS.~'t-te:m} 
~ 
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AECL3.5i 
DOE1.4.42 
DOE2.2.5 
lAEA1.10 
PGA1.8 

PGA2.5 

ISNt2.5 
SNL3.1 

SNL3..5 
UKN12.7 
Ul<N1.3.3 
HMIP2.1.5 

·NEA12..5 
N€AL2.7 
NEA1.3.3 

PGAI.9 

. 

SKT7.10 • 

SNl2.10 

1"""'2.5 HMIP2.1.4 

AECL3.2 ' 
~ECL3. '>83 

D-')~3..12 . .! 
DOE3.24.1 ' 
PGA2.4 
UKN1.4.2 
UKN1.4.3 
Ul<N1.4.4 
HMl?2.12 i 
NEA1.42 i 

NEA1.4.3 
NEA1.4.4 
DOE3.1.1.4 
NEA1.4.6 
NEA1.4.7 

GEOLOGYICUMATECA.TEGORY 
SCREENED OUT FEPs LIST 

G i 2.3 ;N.an:ral subsidence 
G ' 2.3 :Diapirism 
G ' 2.3 :Diapirism 
G ' 2.3 !Dia;:<.-.sm 
G 
G 
G 
G 
G 
G 
G 
G 

; 
' 2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

;Hurricane • ..:::S".:.::or:ns='------------ ----------1 
>Hur:icanes 

'Formation of Dissolution Cavit'.es 

G 2.3 :Diapirism 

G 
G 
G 
G 
G 

G.. 
G.. 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 

2.3? 

2.3? 
2.3? 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

i 2.4 
2.4 
2.4 

' 2.4 
i 2.4 

2.4 
2.4? 
2.4? 

; 2.4? 

'DiaQenesis 
'Diagenes5 
:Mass Wasting_ 

·RIVercourse m~er 
:G!aciallinteralacial cyding: Slorm st.-roes 
'River incisionlsadimentation due to sea-level d>.anQe 
• Flooding with exti<lme erosion 
•Denudation (aeolian and~ 
:River. stream. channel erosion (downaming,' 
!River meander 
'Mac;:r.atic ~ 
iDenudalion (aeolian and fluvian) 

'Riwr. stream. channel erosion (downrutting) 
iRiver.meandef 
;Greenhouse-induced Slorm surges 

iFreshwarer sediment transport and <!_~ .. 
i Marine sediment trans;x:r. and 
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B:lENlFER 
AECl2l8 
AECt2.24 
AECL2..34 

AECt.2..37 
A.ECt.2..68 
AECL3.42 
AECL3.46 
DOE2.2..2.1 
DOE2.2.2.2 

DOE2.2..2.3 
DOE3..2..1.1 

DOE3..2..12 
DOE3.2..2..1 
DOE3.2.22 

DOE3.2.2..4 
OOE3..2..3.1 
DOE3.2..32 

DOE3..5.1.1 
OOE3..5.12 

OOE3.5.1.4 
IAEA1.16.1 
PGA1.5 

PGA1.6 
PGA1.7 

PGA22 
SKI5.13 

SIG5.19 
SKl5.32 
SKl6.11 
SKI6.14 
SNL3.3 
SNt3.4 
trr<N1.2..1 
UKN1.2..3 
HMIP2.1.1 
N.EA1.2.., 

NEA1.2.3 

NEA1.5.2 

AECl1.42 
AECL3.105 

AECL2..41 
~.45 

AECL3.1 
AECL3.24 
AECL3.76 
DOE2..1.1 
iAEAL17 
Fr.>A2..3 
SKi5.29 
SNl1.1 
UK.'IIt.U 
HMIP5.2..t 

NEA!.1.1 

NEA1.4.3 

GEOLOGYJCUMATE CATEGORY 
SCREENED OUT FEPs UST 

' CATEGORY! ARGUM:NT !FEPNNE 
i G ' 2.5 iDrough! 

G ' 2.5 iFlood ' 
G ~ 2.5 ilntr.lSioo (magmaiic} 
G j 2.5 ;MaQmatic activity 
G ' 2.5 !Vufcanism 

' G ! 2.5 iDust Slonns and deserllf1C31ion (massive) 

G.. i 2.5 :Erosion -wind 
G I 2.5 iMagmatic: Intrusive 

G 1 2.5 i Magma!ic: Extrusive 
G ; 2.5 :Magmatic: HydrO!hermal 

: G i 2.5 ;Generalised deoudalion: Fluvial 
G ! 2.5 iGener...Jised denudarioo: Aeolian 
G i 2.5 :tocalised denudation; AuviaJ (valley incision} 
G ! 2.5 Loc3ised denudation: Fluvial ! mass movemeflt} 

' G ! 2.5 iLocalised denuGa!ion: Coastal 
G 2.5 iSedimenl redistrbution: At!Viat 
G ; 2.5 iSediment redJslri)ulion: Aeof~an 

; G ! 2.5 :Erosion: FJuviaj 

G ' 2.5 ·Erosion: Aeolian ' 
G ' 2.5 :Erosion: Coastal 
G ' 2.5 ·MaGmatic aaivi:y: Extrusive 

; 
G ' 2.5 T eaonic crusral movements 
G 2.5 : Maqma intrusion 

: G ' 2.5 Volcanism 
G ' 2.5 ~VolCanic eruption 
G 2.5 ;'Volcanism 

G 2.5 i Effect o! pla!e rnoveme!'.!S 
G 2.5 :0eser1 and unsaturarion 
G 2.5 !Intruding dykes 

' G 2.5 iT eaonie adivi£y - large scale 
G i 2.5 iVolcanic ActivitY 
G I 2.5 IMagmatic Activily 

; G 2.5 ;Plate movemeDlltedor.ic change 
; G I 2.5 ;Maqmaric acrivitv {intrusive. extrusive~ 

G : 2.5 !Regional teaooiC 
G ' 2.5 ! Plale lr.OVemerit tea orne chanae 
G ; 2.5 :Maqma!ic adt..rit¥ (inlrusive. eX!rUSive\ 

l ' 

G i 3.1 !Site- flooding 
: 

G ' 4 iGiobal effects 
<l. ' 4 iT errestrial surface 

I 
G D iMeteori:e 
G D !Ozone layer 

H?L i 0 :Acid~ 

rG : D !Collisions. explosiof'IS. i!llpacts 

<l. i D ! Ozone layer failure 

G I D :Meteorite impaa 

G : D ! Meteorite impact 
G D 'Meteor impact 
G ' D 'Meteorite 
G ' D :Meteorite Ul1paa ; 

G D Meteorite lmpad 

G i D 'Meeorite impac: 
G ' D : Meotorite impact 

' ; 

G ' .xxxx 'River meander (REP"'..An- SEE 1.4.4)) 
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HUMAN FACTORS CATEGORY: 
SCREENED our FEPs LIST 

IOENTFlER i CAT:-GORY ARGLtoEHT 'FEP ~ 

AECL2.35 ! H 2.3 •Intrusion (mines) 

AECl2.44 H 2.3 'Mines 

~ECL2.57 ' H 2.3 : Solu!ion mining 

SNl42 H ' 2.3 'lnadve!tent lnt-usions: M~,ing_ 
UKN2.3.4 H ' 2.3 'Ex;>loitat!on driDing 

UKN2.3.6 ' H 2.3 Resource minitlg 
UKN2.4.10 H 2.3 • peat exiraction 

NEA2..4-l0 H 2.3 • near surface emac:IJOn 
~ECl3:6 f-L ' 2.3? : Attilicial lake mixin<; 
A-I:CI..3..7 H 2.3? 'Ashes and sewage sludge_ 

AECl3.35 ! ~ ' :2..3? !QOQ_ fertilization 
AECl3.36 l f-L 2.3? ~Crop sroraqe 
AECL3.61 ! 1-1.. 2.3? 'He!bicides. pesticides, fullQicides 

AECt3.68 : H ' 2.3? iln· - L'Wlaling locaiiy ·drugs 

AECt3.77 ; H.. 2.3? 'Peal ar.d leaf fines- harvesting 

OOE42.4 H ' 2.3? • Exploitation driUing 
OOE4.2.6 ' H 2.3? ·Resource mininq 

' 
AECt2.3 f-F 2.4 •Borehoie - well 
AECL2.~3 Hl 2.4 :oams I 
AECL3.10 H : 2.4 ;Biogas produc!IOO 
AECl3.111 H 2.4 'W<Iter rnatla(;emeni ~ciects {major) 
PGA4.3.1 H 2.4 :Drilling: in sediments 
Ul<N2.42 ; H 2.4 :Dams and reservoirs. btf.llfdrained 
UKN2.4.3 H 2.4 'River rea-.arme!ied 

JNEA2.3.4 i H 2.4 ; Exploitation dri!ling 
NEA2.3.5 H 2.4 !Resource mit:ir.g 
NEA2.42 ' H 2.4 ' Dams and resef'IO;TS. buill/drained 
:NEA2.4.3 ! H : 2.4 iRives rechaln!€1<.<1 
AECL3.43 : H ' 2.4? ! Eastf!lllOVicg ~ (n:aj<)rl 
AECl3.73 H.. i 2A·? i Lake infilii!lQ 

' ! 

AECL2.1 1-R 1 3., ! 8fasii:lq and vi>ralion 
SK132.11 EH 3., 'Baddi!l ma!erial deficiencies 
SKl5.10 H 3.1 ~Accidents during operation 

SKI5.12 H ' 3.1 :Near storage ol O!her waste 
SKI5.39 H 3.1 ! ?os!dosure moniloring_ 

SKl5.40 : H 3. j :ur.successt>..Jl anemp~ of site im!?_rovemenr 
Ul<N2.1.8 1-R 3.1 :Poor quality consrn:ction 
UKN2.1.9 : 1-R 3.1 : Design zr.odilieation 

UKN2.2.3 'M-1 3.1 • ol reaclive wastes 'deliberate} 
UKN2.2.6 H 3.1 ! Accic!eniS during operation 
UKN2.2.11 1-0 3.1 '?osl-d~ monitorinq 
NEA2.1.9 H 3.1 ' Design modification I 

NEA2.3.i H 3.1 i Recovery ot ma1erials 
SfCt5.7 H 3.1? ' designed reposit I 

ISKl5.S H 3.1? 
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HUMAN FACTORS CATEGORY: 
SCREENED OUT FEPs UST 

I:ENTFlER CAIEGORY ~'FEPNAME 
AECl3.69 H 3.4 !Intrusion (delberale) 
OOE4.2.1 H 3.4 iDelbcra!e recovery ot wastes or associaled materials 
OOE4.2.2 H 3.4 'Mai::cious intrusion 
UKN2.3.1 1-() 3.4 :~,~~n~rn~~~ I 
HMIP5.2.2 H ! 3.4 :Deliberale intrusion 
HMIPS.2.3 H ; 3.4 MafiCious intrusion 
NEA2..32 H : 3.4 :Malicious imrusior: (sabo!age, ad of war} 

fSKI5.33 3.4? 
.. 

. Wase rellie'Val, mmw.g 

Hl 3.5 

H 3.5 
}S't(l5 35 H 35 'Other future uses ol ays~ail!ne todt 

: i 
AECL3.37 H 3.7 ;Cure for cancer 

' ! 
AECU.73 H t D i and improper operation 

AECl22 H ' D : Bolr.b blast ' 
AECL.2.22 FH D !Elcplosion 
AEct2.53 H D !sabotage 
AEC:..3.1 i-G.. ' 0 'Acid cain 
AECl324 foG D t Collisions. explosions, la;laas 
OOE42.13 H ' D : Und~ground weapoos testing 
'AEA2..7.1 H ' D :Intentional ir>.trusion: War 
!AEA2.7.2 H D : lnlenlior.al intrusion: Sabolage 
IAEA2..7.3 H D : lnlentional intrusion: W asre rea)very 
SKI1.4 W?H D i Sudden erteriD' release 
SKlS.S H D !Chemical 
SK15.30 H D }U test ol nuclear devices 
SKI5.38 H D ' 

!SKI6.7 H D j t-.'udear war I 
-U't<N22-7 H D isabotage 
UKN2.32 H D 'MaliciouS intrusion. e.q_ sabotac:e. ao of war 
UI<N2_3.12 H c ! Underground nuclear testing 
NEA2..3.~2 H 0 ; Underground nuclea:- tes!ing i 

I 
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APPE~TJJIX 5 

Screened FEP Lists 

sorted according to consolidation code 



CONSOUDAlED FEPs LIST FOR WASTE 

DENTlRER FEP HAM: 

1 _ 1 'Waste characteristics 
"""" " "::" ,:, : <":o,o.<"o'''o"''o::'o:o\:'/:'?:::"" 0"0 0 ''' '''""'''':"'"'''·i'"'"" 

luel stability. heterogeneitY 

",,. t1~'i'IIIAS"IJ::\::::":.: ,,:::::i:O: '"''"":·'''·'''"' "' "'?:::: :':'. ,:_:",;""""" ".::::,"·' ,. "'''''"'·" "'"""." 

1 .2 ;Radioouclide inventory 
1 . 3 iRadionuclide decav and growth 
1 _ 4 ; RadicloqiC21/radiation elteas 

L5 :Gas gene:a!ioa and effec!S 
1.6 :Heat gener.:tion 

1.8 !Thenno-dlemical eilects ;material property changes 
1 . 9 , Electr.:>-chemica! effects : graalerns. galvanic coupling_ 

1 _ 11 :Geochemical reactionsfreaime :chemical grad.ien!S & kinelics. aeochernical purr.p_ redox potential. recrvst. 
1.12 'Radionudide dlemislry •solubility, speciation, complex for=ion, colloid lcrmatioo 
1 _ 13 "Specific iac!ocs Pb-1 reactions, Cs migration. damagedfde'>'iat!ng fuel. channe!i:1g 



• 

1.4 
AECt1.67 

IAECt1.69 
DOE-..1.4.7 
DOEtA.3 

IIAEA3.4.1 
IAEA3.4.2 

IIAEA3.4.3 
PGA3.1 

IPGA3.2 

~Kl1.1.3 
SKf1.1A 

/sKn.2.1 
UKN3.4.1 

IU!<N3.4.2 
HMI?-:.24 

INEA3.4.1 
NEA34.2 

W! 
w 
w:; 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

1.4 
1.4 
1.4 
t .4 
1.<! 
1 4 
1 4 
1 4 
1 4 
1.4 
1.4 
1.4 

1.4.1.7.1.8 
1.4.1.5 

1.4 
1.4.1 7.1 8 

WASTE CATEGORY 
&::RE5NED FEPs 

(sorted) 

:Embri!rtement 

; Material property c:l'langes 

·1-~~> ::.'L::::.-1:~,=~ -~~ ~e<:ts· :?: :t)(;";j,, .. :.· -~:·;;.::· ,;,,. , · ·· _,.- ·· .:. ,::. · 

AECt1.27 w::a ! 1.5.1.7,1.8,1.9 iOJupjed 

li\ECt1.38 w 1.5 FMnalion ot gases 
DOE1.2.1.6 W 1.5 !HvdroQen: ;;:on-osioR ol waste Z1Calov 
DOE1.2.4.2 W 1.5 :Active me1:bane and C31bo11 diol(ide 

OOE1.2.4.3 W 1 .5 !Other ac:T.~e qases 

DOEt.6.5.4 W3R 1.5. 1.11 ;chemical changes doe to Gas prodtlc:ion 

IAEA32.3 • \\\3 1 5. 1.11 ~Chemical al!eds: Gas qeneraticn 

?GA3.15 ; w 1.5 'Gas 

1.7 
AECL1.27 
SK123.1 
UKN32.3 
UKN3.4.2 

[NEA3.4.2 1.4.1.7.1.8 
,_:;::·:~::/·::'}·::·::>:':::·: ..... ·. ,:,::.:·.::-.:: .. ~:.::: :··:::-:·,.: : :>:··· ·-·--~~--' ;:~>~·>' :.:-_ •!'•"·. . ·-> .. :.;;:.-~:::<:: 
1.8 ·Thermo-chemical effects : 
AECt127 W::S '1.5.1.7.1.<1,1.9 i 

1.9 
ECt1.27 

~ECt,.32 
iJKN3.2.3 
HM!P1.1.4 

PAGE.1 
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WASTE CATEGORY 
SCREENED FEPs 

(sorted) 

1.10 iWaste degradstion/cocrosionlatSSolution 
!AECL1.65 VloC8R L 10 :Precipitation alld dissolution 
IA£et1 .78 W i L ~ 0. L 11 • t. 1 2 :Source terms 1 
iAECl ~ .79 W ! 1. 1 o. 1 _ 11 . t. 12 :Source !erms (other) 

OOE1.1.4. 1 W L 1 0.1. 1 1 ,Metal ccrrosion: wastes 
OOEU.42 W 1.10 'Leaching: was<es 
IDOE1.6.5.1 'N:P. UC. 1.11 Chemical chanqes due to Meta! corrosiOn 
[OOE1.6.5.3 VIeR 1.10. U1 Chemical changes cue to Waste degradation 
iAEA3.2.1 VC 1.1D. L 11 Chemical el!ects: CorrOSlCIJ 
SKl2..1.3- W 1 _ 1 0 -Internal conosion due ro w--..ste 
is'>G3.1.10 v.B 1.1 0.1 .1 1 :lnreractions Wlltl corrosion produas and waste 

UKN3.2.. 1 VC 1 .1 0 'Metallic corros10n (p:'ling!uniiorm. inrema! and eXIemal aoe!llS. aas l'Eneraio 

IO-!H.:::IM::-:!::-P1.::·c:.1:::.3'----:------:-.:.:W::--_:_--,-~1.:..:-1 0 Ph}'Sio:rchernical deQrada!ion of wastes and transpon !o rhe tar-fieid 
HMIP12.1 VC 1.~.1.10 'Hydrogen by ma:al corrosicn 

....... /.:{··.· 
1.11 !Geochemical reactions/reg me 
AECL1.9 W3R 1 _ 11 ;Chemical gta6ents 
AECLU3 w:ER 1 . 11 lChemical !tinencs 
!AECl1.40 'IBR 1 .11 !Geochemical pump 

[AECl1.78 w : 1.1 0.1.11.1. 12 'Source terms (expected} 
AECl1.79 w 
!ooEuA.~ w Metai corrosio:l: wastes 

. 1 .1 o.1.11 .1 . 12 ·source terms (other) 

DOE1.1.4.3 w 1.11.1.12 :Comolex form<ll~: was!es 
DOE1.6.5.1 V'.(R 1.10. 1.11 Chemicai chanQes due to Metal corrOSion 
DOE1.653 W3R 1.i0. 1.11 'Chemical cr.ar.oos due to Waste- deg;adation 
00!:1.6.54 W3R 1.5.1.11 :Chemica! cha;,ges due to Gas oro<iuaion 
iAEA3.2..1 vc 1.10. 1.11 ;Chemical effects: Conosion 
IAEA32.3 v.B 1 .5. 1 .11 'Chemical etteas: Gas generaticn 
IAEA3.2.4 W3R 1.11 Chemical elfeas: Geochemical cha.'!Oe 
t?GA3.10 '1\CB 1 .11 Chemical chanQes due !o corrosion 
iSKlt.z.s w 1.11.1.12 

isla12.7 w 1.11.1.12 
SKI12.8 w 1.1, :Redox po!enlial 
SKt12.~ W 1 .11 'Dissoi>JtJO.."I Chemistry 

SK!3.1.1 0 WB 1 .1 0.1 . 11 -Interactions wilb con-osion produas and waste 
UKN1.6.14 w::sFF 1.11 'Ct-.emicai gradients (elearochemica! ettects and osmosis\ 
t.no.'1.7 .6 'M':lRFL 1 .11 :cnem1ca1 tra.'lSiormalior.s 

AECL1.78 W 1.10.1.11.1. 12 ;Source terms (exoected) 
!A-~ 1.79 W 1.1 o. 1 . 11 .1. 12 :Source terms (other) 
AECl1.80 VloC8R 1 .12 Specia!ion 

w 1.11.1.12 .Complex lormalion: wasl"lS 

i 

SKI12.6 Solubility withm !uel mamx I r0EL1.4.3 
w 1.11.1.12 
w 1.n.1.12 SK11.2.7 

SKI5.4.4 v.R 1.12 So!ubilfiy aM :xecioit<!lion I 
UKN3.1.5 

L13 

DOE1.1.4.4 w 1 .1 3 Colloid !Ofl1'.ar.cn: wastes I 
1.13 

w 1 13 jsKI12.5 
w SK!1.3 

: Pb-l reactions 
l. Cs-migratJOO to glass ~:;e 

ISK!2.1.4 1.13 ·Role ol the evenn.Jal channeling \\-ithin the canister 
IUKN2.2.4 1.13 madve!".ent indiJsion of undesirable ma1erials 

1.13 ·Inadvertent indusion of undesirable maierials 
·.··:-::.·::::·::· .... · .· ··-:=::::::<._::::>:: :·.·:·:-· .-:-:-:-:-· ·=/··:::·:::···· .-.. ·· 

·'---~--···. :._,,, ... ,,_.:· . ,.,.;;xxx, .. ,:.:_,., . --a;ot<Xj~--,~~:-:·:':·c:··::::<·,:::': .• ,., ...•... _ ... 

!A..<=ci.3.81 Vv-1_? xxxx , Radicio:dc ccntamir.an!s 
IDOEU.4.6 w :xxxx Microbial ccrrcsion: was!es 
!DOE1.6.6.2 

IC-C>Et.6.6.3 "-/'/iFF :xxxx Microbiolooicai etfec:s Ci.'e to Mi<:robiai produc! reaaions 

hAEA3.22 'Chemical etf@as: lnterac:iotls ol waste -~e and rock 

IUKN1.7.7 
lt.:KN3.2.2 v~ xxxx 
jt;KN32.7 
l~\!?12.5 
tNEA32.7 w :xxxx 
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CONSOUDA 1ED FEPs UST FOR CANIS'TER 

IIJENTFIER FEPNM£ : CCw.ENT 
2 CANISTER: I 

2.1 :Canister :naterialslconstmction : 
22 iCorrcsiorudegadation E!:ocesses : meral corrosion. ieachil_lg. Eiiiin£! 
2.3 :Gas productiOn and effects 

I 

2.4 'Miaobioloqical effects 
2.5 'Thermo-mechanical effects thermal ptJise 

'2.6 \8ectro-ehemic:a! effects :gradientS. «aJvanic couclillQ 

·2.7 'Stressfmechanica! effects material property dla~ 
2.8 'Geochemical reacticnsfreg_ime ' 
2.9 · Radionudide transpoa throogh contair~ 
2.10 'Specific lac!O!S ·colioids 



2.1 
AEQ1.53 
SKI1.2.3 
SKi2.4 

2.2 

!AEG'-1.19 
AECU20 
rAECL122 
AECL123 
AECL126 
AECU.58 
AECL1.S3 
AECU.65 
A-t:CL1.67 

CONTAINER CATEGORY 
SCREENED FEPs 

{sorted) 

CAlEGOGY i CON. CODE ! FEP fYll>E 
•Canister materiaiS/construction 

2. 1 !Inventory 
2.1 : F'tH reactions 

proce~ 

C 22.2.7 'Containa tailure_learty) 
C 2.2..2. 7 ; Container failure (ionq-term) 
C 2.2 ; Container healillQ 
C ? .2 , ContainetS · partial corrosion 

c 2.2 ; Corrosion 

C 2.2 : Pin_irlg 
'AC8R 22.2.8 :Precipitation and dissoiution 

I 

············} ·.····.,.::;·;;(: 

AECL1.88 
OOE1.1.1.1 
~~~~--~--~c~--~--~2~2~ __ 7iUn~ff=onn~~~~~-~"~--~----~~--~~---------------------1 c 2.2 :struaulal container metal corrosion: Localised 
DOE1.1.12 c 2.2 ! Struauraf container :neta! corrosion: Bulk 
OOE1.1.~.3 c 2.2 : Str..:ctural container metal corrosion: Crevice 
OOEU.1.4 c 2.2 i &ructural CO!llainer metal corrosion: Slress corrosion cr~ i 
DOE1.4.3 2.2.2.7 ! Ernbriltiemenr 
OOE1.6.5.1 : 2.2 : Chemical char19es due to Me!al corrosicn 
IAEA3.2.1 ' 22.28 'Chemical effects: Corros;on 
Si<l2.U c 2.2 ; Chemicai reactions (cooper COlTOSion) t 
Si<l2.1.5 c 2.2 :Role of c!llorides in c:c:cper corrosion 
SKI2.1.7 c 2.2 !Pinmg 
SK12.1.8 c : 2.2 ; Corrosive agen!S. Solohides. oxyget> etc l 
SKI2.1.9 2.2 ! Baddil1 effects on Co corrosion I 
SKIS ~·7 CB i 22.2.7 iSwel!ing ol corrosion products 
UKN3.2.1 w:; 2.2 i MetaUic corrosio."l (pittinQfuniform. interr.aJ and extemai ~ents._g_as aenerariol 
UKN3.3.3 c 2. ~.2. 7 i Embrir.lement and craclting 
HMIP1.1.1 c 2.2 iContainer metal COCTOSioo 
HMIP1.2.1 2.2.2.~ i Hydrogen bV melal corrosion 
NEA32.1 c ~~ ~ <Dittinc:Juniform. in!err.al and external aaents.~ qeneraM 
NEA3.3.3 .. !~enl_;nd,,~. 
~~;::: {):,:,:,:::-.i~·::;~~=~;i!;~:··:;:::::,:,,, •••. ··: .... ,.·.·.·. (,;: .•. ::. :.:>.::)) .. ; .• : .. 

c 2.2.2.7 

DOE12.12 c 2.3 !Hydrogen: corrosion of con!ainer steei 
OOE1.2.6.1 c 2.3 :Gas transPOrt In the wasle container 

AECL1.3 2.4 :BioloQical activilv 
AECll.59 
Sl<12. 1.10 c 2.4 i Microbes 
UKN3.2.7 

{=::~: ·: ~:.;: :=::::::::::: ::·:::· 
2.4 !r.ticto~Jic)log~- effects (Of\ corrosionfdegtadation_ . OCl SOiubilif'pC:CmpieXatiOrl: I 

·-:-:-·<·:.}~:r_.::=::_:-=.:-::= -::-:):=: 
w:; 

2.5 
AECL127 

AECL1.27 

~A~E~Cl~1~.32~--~--~~------~?~.6~--~~~~~~~~~--~~-----------------------------i 
SKI2.~.2 C <:.6 
SKI2. 1.6.1 C 2.6 
SKI2.1.6.2 CB 2.6 
HMI?1.1.4 w:; 2.5 
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CONTAINER CATEGORY 
SCREENED FEPs 

(sorted) 

2..7 lStresstmec.'tanieal effects; -----------~-----l r.A::;:ECt.=
71.-=-,g=--.......:i==c 2.2.2..7 :~ failure"--"1e""ar!t:.:u.l_-,--~--------- ----l AECL120 , C 2.2.2.7 :Container !allure (long-teon:..:J"--) ___________ ~----l 

AECL127 : WC8 2.5.2.6,2.7 •C-oupled 

iAEA3.3. 1 • IJecl>anical ~ileds: canister movemertt ---------------l IPGA3.4 :Canist~ef'==:....:;lllCY=.EmE-I'II::;:;;.=..:::in.:...b.addill==' :-.----------------1 PGA3.6 'Medlaniea! canister damage =:...==•-=-----------------SKI.2.2 •Creepir.g of ~ ----SKl2.3,3 ~Slress corrosioo ~-Sl<!2.3.4 :Loss of duaifi!V -----------------! 
SKl2.3.S -=.:.:;..__,_;C:;;ra::ki:g=::.:· ;;z.::::;~:::::;.,;;_:welds:.=.::=--------------~-__ SKl2.3.7.1 iExlemal streSS 

~13..2..2 ·~of ~=-:i::.on...;;b'-"offa:i==:.:::b.=:acklill=':.;....-------------1 iSKI3.2. 7 :Swelling_ of (X)ITOSion 2_rodlldS 

UKN3.3.3 : Eml:xlnle!llent and cracllir.g,_ _______________ ----1 
U!<N3.3.4 •Subsidencel'eollapse 

~.3.~ : C 2.7 :Canister or cornainef movement 
~t:A3.3.2 C ' 2. 7 :Cilanges m in-sicu SfnlSS field 

--- --~---------1 

INEA3.3.3 C 2.2.2.7 iEmbrilt""'.c;;;lem=.:.. e:::.nt;;.. • ..::and:.;.;;..;~==··"""----------------NEA3.3.4 C 2. 7 !S~ro!l:apse 

AECL.1w 18 ~ C ! 2.8 iCordainef cotrOSion products 
AECt.1.S5 : Y-.Cm , 2.2.2.8 )?~lion and dissolution 
AECl.1.80 ~ , .2.8 i 
IAEA3.2..1 w::; ' 2.2.28 :ChemicaielfeCIS:CorrOSion 
IAEA32.2 • 1I'.CR 2.a :Cbemical e11ec1s: ln.~ of waste RC~d<age am rock 

AECL184 

2.10 
.2.10 
2.10 

: 2.10 
2.10 
2.10 

:·. 

)OC(X 

' )OC(X AECU.81 ~ -Stabilifl! 
XlO:X 
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-------------~-------·------· 
CONSOL!OATED FE?s UST FOR BUFFER/BACKFILL 

JIL9i1H:R 

::l;:·-.EW~CK,-~:,:,,}-- >:<<:' ,-;~;;:,::c:c•::·· -•:- --.-:•••-
3.1 iBufferJbacidill characteristics 

::>.3 ;Mechanicai elf~ 'swelling 

13.6 :Gas effeas 
3. 7 '~io el!eds 
::>.a :aaddi11 ~lion 
3. 9 .Geochemical regi:ne 'chemical gradients & kir.etics. redox potental 
!3 .1 0 : Radionudide ~ processes •advection. ~n. diffusion 
3. 11 • Radionudide chemislry <soiubiTsty. solP!ion. speciation. comolex/colloid lonnarion 
!3.12 Soecif!C fac~ors 



AECL 1.1 B 3.1 :Bacidi:l characteristics 

AECl1.81 B:\'.R 3.1 .3.8 !Stability_ 

~f,,,,,,_,,, _ s 3.1.3. ~o 'Pre!~- pa!tlwars it: ~-,~,ffe'J:.a..rk!il! 

~;-' ;R~~~·~;;i~~~::io~' ._,, __ ;, 
AECL1.2 B 3.2.3.3.3.8 :Baclcti~ evolu;ion 
AECL1.7 B 3.2.3.3.3.8 iBuf!er evoiu!ion 
AECL: .43 EP. 3.2 'HYdraulic conductivity 

~L1.2 
A.E<i1.7 

8 ~ 2.3.3.3.~ iSacldil evoiulion 
8 3.2.3.3.3.6 !Buffer evoitrt:o<: 

iAECU.83 
IAEA3.3.1 

3.3 ~~~~~essx==.~e~~--------~------------------------1 
3.3 !Mecha.-ucaJ effec!s: Ca.-:;ster mcv~ 

IAEA3.3.2 

C8 
~Kl3.2.1.2 3.3 ,\Jr.eYen sweL!itlg o! ben!oni:e 

,AECU24 EP. 3.4 ·C~r. 

iAECl U6 ER _ Hydro!hermal atteration 
AEct 1.84 ~ Temcera::;re rises '~nexpected'-"-'e"'f'"'tec:s=J,__ ____________________ ~ 
OOE2.3.S EH' •Var.a:ions in qroundwate< tem;)era!:lre 

PGA3.7.2 CS , ~ 'Oifferinc; thermal eXl)ai1Sion oi canister and ba<:i<S 

SKC.2. 10 8 :Sorer e.'fect 

UKN1.5.9 EH' : ;Na:l.,-al ll>emlai effects 
UKN2.1.1C ER ;TI><!=al effects (es._ concrete hvdra:ior.) 

HUIP1.S.3 ER iThem>al ei!ec!S and Chemical chanc:es 
ffi 'Tr.e=al efieoZ and Tra'1S!l0Ct (dif.-vsior.l el!ects 

8fR 3A Tnenral effects en .":ydr~ 
':.: --·<·=_:·· ::-_-.- :-;-:. := ;·-:;:::;. :·.:::: ::=::: }:.(::/:: ___ .:.:.~: .. ·-_:_._:::: .. :.:>>:. ..--.· ... <: .... - .·· 

: Electro-chemical •ffec:b 
I 

I 
i 

3.6 
AECl1.86 3.6.3.1 c , •Transport in gases_ or oi ~ 
DOE1.5.2.2 ER 
OOE2. 4. 1 1.1 8fR 3.6 Gas !tanS:lo<t so~o;:.on 

DOE2.4. 1 1 .2 EFFl 3. 6 -Gas lr2l.,SQOrt: !l2S oi".ase · 
OOE2.4.12 EH' 3. 6 'Gas-induced gn:><:ndWater trans;lOrt 
IAEt\3.2.3 1M3 : 3. 6 . , :Chen1<:ai effects: Gas genera:ion 
51(13.2.12 e 3.6.3.1 0 '. 'Gas ltar.scort "' bentonite 
SKI&.2 BT 3- 6. i ' ;Gas trar.soort 
UKN1.6.4 EFFl 3-5. 3. , 0 ' ' 'Gas mediated traMPOI'! 
t:l<N1.6.5 8fR 3 _ 6. 3 _ ~ 0 : loluitll/1ase How 3r.d gas chen ilow 

HUP-1.2.6 e;: 3.6.3.1 0 :Gas !rar.soort 
HM~.5.3 E7l 3. 6 iGas croductJon (unsat:Jtaled l!owl 
HMiP2.3.10 8fR 3.6.3.1 1 iTrar.soort ot active gase-s 

HMIP2.3. 11 ~-
INEAL6.4 8fR 3.6.3. 11 iGas :nediated ~ 

INEA1.6.5 8fR 
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DENrFeR 
3.7 
AECL13 
AECL1.58 

AECL1.59 
DOE1.6.62 
DOE16.6.3 
PGA3.14 
UKN1.7.7 

AECL12 
AECL1.7 
IAECL1.37 
AECLT.:>:> 

SKI3.1.; 
ISKtU.S 
SKI3. :.13 

~~:~4. 

i CA1EGORY i 

BUFFER!BACt<FitL CATEGORY 
sa:!EB'S> FEPs 

(sorted) 

CON.COOE 1FEPNAME 
i Microbicto ical effects 
~ 3.7 .Biofogic:ai actM!y 

B 3.2.3.3.3.8 :Back. fin evolution 

8 3.2.3.3.3.8 
ER 3.8 

Y\CS 3.8 
B?N=l 3.1,3.8 :s:abiiity 

8 3.8 :Degradation of the ben:oni:e by ct-.em.cal reactions 
B 3.8 :Coagulalion ot ben:on.te 
B 3.8 
B 3.8 

f3.9 ic==~~~ t'9QirM 
iAECt-1.9 ~ 3.9 Cher.ical gradients 
AECL :.13 w::ER 3. 9 Cl'1e!tical iune!ics 

AECL1.65 •P!ecioitaton a.":d dissolunon 
DOE1.6.5.3 Chemical cha.nges due :o Was:e ciel;:aclation 
DOEL6.5.¢ :cr.emical ct':angeS a.-e :o Gas prodt:ctJon 

DOE1.6.5.5 -Chemical changes due to Como!ex ~r.:-.a:ocn 
DOE1.6.5.6 'Cherricai changes due :0 Conoid croduc!JO.., 
DOE1.6 5.7 'Che<rical char.ges due :o So;,;oility 

DOE1.6.5.8 'Chemical char>oes d:.:e :o SorcllOn 
IOOE 1.6.5.9 !Chemical charlges due :o Soecies ecuiiibnt..--n 

IAEA1.13.3 iF.uid ir.t~: Brine pockets 

SKI2. 1 .9 :Bacldiu eftec:s on C..: corrosion 

isl<l3. 1. 11 ·Redox Iron: 
SKi4.1.1 'Oxidizing condilions 
!$KI4.1.2 .oli~tiO!'lS 

UKN1 .5.8 'Effects a: sali.,.._!Teshwate inter.a<:e 
UKNL6. 13 'Mass, ~and Sl)eCies dilution 
~KN1.6.14 :Chemi-::al gtadients (e;ec:roc.">em!cai effects and osmosis) 
UKN1.7.f. :Chemical uans.'ormanons 

iHML"'2.3. 7 :cra'Y,leS in qrour!dwa!er chemistry and ftow directon 
HMIP2.3. 13 I char.ges 

?AGE2 

· .. 



BtJFFERIBACKFlU CATEGORY 
SCREENED FEPs 

{sorted) 

13- 10 Rad ionuclide transport processes 
iAEcJ_1.29 ER 3. 1 o Diffusicn 
AECL1.30 ER 3.10 Disoersion 

~~~:: lR 3.S.:uc Transoortin9&es<><of<;ases 

IDOE:.5.3 EfF 3.10 .Groundwa:e<- flow {saturated conditioM) 
fooi:--2.3.4.4 EfF 3. iO Grour.dwa:e! !few: P.act~:re 
•DOE2.3.4.S __ .,_ _ _,e:r::=--_,--...:3:..:.-_;_;o=--_:..::Gr::.;oundwa!:.=='-"'·er=--~--ow:--'-_-"E"-I!eds-'-'-'"--'-of_solut'-'--':..:.tio-"--'"-""-'·:an::c...!">E!!~:s _________ --1 
DOE2.4.1 EH' 3. 1 o ·Advection 

OOE24.21 
OOE2.4.22 
00EZ.4"3 
DOE2.4.3 

jS!<;32.8 

B 
EfF 

6 
9 
B 
B 

ER 

3.10 

3.10 
3.10 

3.10 
3.1.3.10 

3.10 
3.4.3. 10 
3.6.3.10 

3.4.3.10 

·Sulk diffusion 
Mattix diffusion 

:Surface effusion 
-H· disoersloo 

Oilfusion - surlace diffusion 

'Soret e!!ec: 
:Gas trar.soort in ~ 

,t;KN1.6.2 EFR. 3. iO :Diffusion 

UKN1.6.4 6FR. 3. 6.3. 10 Gas mediated transcort 

HMIP1.5.5 ER 3.10 -T:anst:Ort of ch<!micaHy active subs!ar.ces ~ the ~-fie~ 

HUIP2.3.1 EFR. 3.10 •Advection 
HMIP2.32 EfR_ 3. 1 C ; Dilfusion 

HMIP2.3.3 EfR_ 3. 1 0 l H disoersion 
I'JEA1.6.1 !Hi. 3.10 ~Advection and dispersior. 

NEA1.62 ER'l 3.10 iOiifusion 

AECL1.65 ~ 3.9.3.1 1 iPrecipitai!Or. and <issolution 
AF?'vl1.76 ER 3.11 :Sorption 

IAECt.t.n ER 3.11 ! Sor;>tion: non-linea! 
iAECL1.80 w:a:l 3.11 ! Speciation 

OOE2.4.4.1 8FR. 3.11 So:ubili:y: effects of !ll:i and Eh 
DOE2.4.4.2 !:'fR.. 3.11 :Solubility: eflec:s of ;onic s:renqth 

OOE2..4.4.3 !:'fR.. 3.11 'Soiubility:_ effec:s of na . m:"lt =o!elcing 2S""'_!S 

IOOE2.4.4.4 ER I 3. ,, i Sok:bilitv: e.<fec!s of <:crnp!e:Cnc: a= ~ in ::,e near-fie'<i 

00€2.4.4.5 ER'l ! 3.11 ; Solt:bili~. effe= of na!!..--aily-occur'.ng coi!oids 
OOE2.4.4.6 ER I 3.11 'Solubility: effectS of colbds fomoed in !he r.ear-fieid 

ooQ4.4.8 ER'l 3.11 i Soltt.>ilitv: Effects of microbial a<:tM:y 

DOE2.4.5.1 8FR. 3.1' : Ur.ear sorption 
OOE2.4.5.2 ~- 3.11 ; Non-linear so<p!ion 

OOEZ..4.5.3 8FR. 3.11 !P.eve<sibie SO<Piion 
D0€2.4.5.4 !R'i. 3.1, :JrreYe<Sibie sornbon 
00!:2.4.5.5 !JR 3.11 ~~ Et:ec::s of pH and Eh 
DOEZ..4.5.S EFR 3.11 !Sorption: E~ cf ior.ic strenqth 

DOE2.4.5.7 8FR. 3.11 i5or:3!ion: Effects of r.alurally..occurrinq ~comcleXt~<: ~ents 
0022.4.5-S 3R 3.11 :Sorption: Effec1S of na!i:rall;t-occurms lt"l<ll!)a! oc co=ieXl~ aoe= 
001:2.4.5.9 ER 3.11 iSorpton: E!fe<:ts of ~xir. agents formed in !l1e "ear-~e:c 

DOE2. 4.5. 1 o EFR. 3. ,, 1 Sorption: ef!<IC!:S -:>1 r:a'" ·ri~ colioids 
DOEZ-4.5.11 ER 3.11 !Sorwlion: e!!E!CIS of cc~oids torrnec: m the ~'*'r-eed 
OOE2.4.5.13 EFR. 3.11 ;SoJ'l)lion: eF.ec'.s of ~b!ai ac;;vity_ 

IAEAU3.2 Ef'P_ 3.11 'F!t.'!d ir:teractior.s.: Oisso!t.~ 
SKI3.1.2 s 3.9.3.11 i Satura..'on o! sorption sites 

SKI4.1.4 8FR. 3.11 !Sorption 

SKI4.1.S 8FR. 3.11 iRecouce~,tra~ 

isKI4.1.9 tff't 3. !1 .. aqerns 

UKN1.6.6 B!R 3.11 !Soklbili:y Omit 

rtJKNt.6.7 EFR. 3.11 ~Sorotion '!!nearinc~rhinear. reversibte'irreversibie} 

~KN1.6.8 EFR. 3.11 ;Dissoit.'tion. precip;:a~on ar:d erys~sa». 
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BtJFFER,'BACKAU CATEGORY 
SCREENED FEPs 

(sortP-d) 

j3. 11 Radiorr<~clide chemistry (continued) 
iuKN~.6. 10 EfR. I 3.11 agents 
HMIP2.3.4 BfR. 3.11 :So!ull;lity' cons!rar.tS 

fr;MIPZ3.5 BFR 3. 1 ~ ! Sort>:ioo inciu¢nS io 
HMJP2.3.6 8R.. 3.11 ;C!-anges in so<plive surfaces 
HMl?2.3. 7 BfR. 3.9.3. 1 1 :changes in groondwa!e< cher:':is..<oy and flow Cirection 

IHMIP23.9 BfR. 3.11 'TransPOrt of radmlucfJdes bound :o ::nicrobes 
HMIP2.3. 10 8Fft 3.6.3.11 Trarn;port of active gases 
HMIP2.3. 11 BFR 3.6.3. 1 ~ 'Gas induced grou.."'dwa:er tra.'";SI)()ft 

NEA 1.6.4 BfR. 3.6.3. 11 • Gas me<ftated 'JanSpor:: 
iNEA 1.6.5 EfR. 3.6,3. ~ 1 Multiohase flow and gas.<jriver> flow 
NEA 1.6.6 Bff'L 3. 11 ; Solubility limit 
NEA 1.6.7 BfR. 3.11 :Sc.'"Ption. flineartnon-:inea:. reversib!e'irr!!Versi!Se) 

~~~;s:: .... :,:! :, ,,,,~:·::":•::•:: .... 3.::·:}::::::·:;··:::~:,~~~::7~·~;:::::Z::,;=e:;:, ''·:·t::;;· .: .... ,••········' · ·' ' '' ' 
3.12 :spec;lii: fai:tors 
IAECU .36 8 3. 12 '_Faulty eaffe-
OOE2.3.5.; EW 3.12 '!:'~organic colloid t1ansp0rt: Elfec!S of pH IUtd Eil 

DOE2.4. 7.1 Eff!... 3. 12 ~Omanic colloid ~rt in Porocs media ------------; 
OOE2.4. 7 2 BfR. 3.12 !Oraanic colloid transllOrt in Fracnr.ec: med!.. 
DOE2A. 7.3 BfR. ~. 12 : OrQ2njc colloid !ransport: Ef'.ects of pH ancs e 
OOE2.4. 7.4 SfR. 3. 12 : Orga.'lic COlloid transoort: E!!ec:s of Xri: S!re<:<;!h 
OOE2.4.8. 1 EfR. ::. 12 'lnor<:anic coUoid !ranS;)ort: ?orous media 
DOE2.4.82 BfR. 3. 12 , lnor!;ar:ic cor'loid tra.'"1socrt: P.ac:ured media 
OOE2.4.8.3 EfR. 3.12 :~r.orQanic colloid transcort Effects of oH and Eh 
OOE2.4.8.4 BfR. 3.12 :lr.o_5anic colloid trar.soort: Effects of ior.ic s:rer~ 
OOE2.4.9 EfR. 3.12 'Transport o! radionucides bound !0 rr.icrot>es 
PGA3.l3 BfR. 3.12 I ei'.ects l~ co;<oid forma,.ion\ 
SKI3. 1.4 B 3. 1 2 :Colloid gene!"a!ion - source 

UKN2.2.2 1£ 3. 1 2 i !nadeQt;ale bacldill or corr.pacticn. voiea;e 
IHUJP2.3.B BfR. 3.12 :Coibid transport 
NEA 1.6.9 EfR. 3. 1 2 ~ooid fomlation. dissolution. 2nd ~ 
NEA1.6. 10 BfR. 3.12 1 agents 

'SKI3.2. 1. ~ 6'l XXXX 'Sweilino of ben!Cnite into tumels 2nd cracks 
SKI4.2. 10 If! XXXX 'Chemical efec!S oi ~ reir.forc:ement 
SNL6. 1 If! XXXX 'Sul:sidence and eav;:,q 
UKN3.2.3 ¥.a:R XXXX :Interactions of waste and reposrtory ~with hos: :nat~ials (e<;. elec!:o< 

IHMIP1.62 If! XXXX ·n-.ermaJ e-'fec!s and . . ci=ges 
NEA3. 1 . 1 ffi XXXX Differential elastic resoor.se 
NEA3.1.2 ffi XXXX . Non~c resconse 

c.NE:::EA3=::.·1:.:. .. 4=-__ __:Eff'~ _ __:_....;.:XXXX:..:..::.:......_:.:!!ldu.::· =.ced= ~·~logical c:hanQeS (flt.."d oressure. density aY.>vecticn. viscos::y) 
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CONSOUOAiED FEPs UST FOR REPOSITORY 

4.;.·BEPOStTOfi:Y:· 
4.1 
4.2 

4.5 
4.6 
[4.7 

~-8 
4.9 

~ Repositay elemen!S/materiais 

1 Hydlaulic elfectslgr_oundwater !low 

!Gas elfEas and tiCIIISP<X< 
iMic:-:>bio' ·cal activity 

:Gecdlelr.ical .-e<;~me 
iRadiom.dide chemistry 
! Radiorn.;dide tlanSOOit 
!SpecifiC faclors 

!inventory 
iindudin9 shans. seals.. noonal evoiUiion 
iresatL'ldlion. de'll''alering 

:chemical qradients & kinetics. redox I)Oielttial. rhermochemical 
isolubilily, SOfl)lion, ccmolex tor.narion 

: adveclioo. dispersion. diffusion 
!colloids. poor aA. material delec!s. unde!eaed features 



i4.1 
IAECU.53 

~CU~1 
4.2 
AEClL8 
AECL:.74 

-
REPOSrroRY CATEGORY: 

SCREENED FEPs 
{sorted) 

; CATEGORY ; CON.COOE .FEPNAI£ 
; Reposi~ elements/materials 
l 'N:H 4 _ 1 ;.lnventorv 

R • 4 _ , tvat>tt geometry 

'· ·' !?.~~~~;;; degradation i ......... '" 

R 4.2 
R 4.2 Seal evoiu!ion 

R 4.2 ·Seal failt:re 

Ff' 4.2 

:::·.:-:-:--·· 

iDOE23.3..2 
!OOE.2.3.3..3 

Ff' 4.2.4.3 , Rock property changes: Permeability 

OOC..2.3.3. 4 

DOE4.L1.1 

OOE4.12. 1 
00£4.12.2 
~.16 
S!<l42.9 
Sl<!5.11 

SNl6.1 

Ff' 4.2.4 3.4.7 
Ff' 4.2.4.4 
FH 4.2 
m 4.2 

R 4.2 
R 4.2 
R 4.2.4.11 
R 4.2 

Ff' 4.2 
ER 4.2 

SNl62 FFl 4.2 

~12 FFl 4.2 
UKN2_, .3 Ff' 4.2 
UK.'l2.1 A R 4.2.4.4 
HUIP1.12 R 4.2.4.8 

·Borehole seal ~e 

:creeemg of rock mass 
• of hoie- 2nd .st'at seats 

:StJbsido!nce and Caving 

. Sha:t ard Bor.;ei! Seal 

:Stress field changes. settf111g. subsidence o.- cav:ng 
.:ical of concrete 

HMIP1.42 R 4.2 :Vault c:oilaose 
HUIP5. 1. 1 m 4. 2 . Loss ol ;meqritv of borehole seals 
HUiPS. 1.2 R 4. 2 :Loss o1 integrity cr sha!: or access twmet seals 

NEA2.U 1-R 4.2 ~~~~~.. j 
4':; '~~~~i;c ;ti~~;~~~a~~ tlo~ i 

AECL1.44 R 4.3 oH'!(lrauiic head 
AECl L 7:: R 4.3.4. 10 :Recharge grouOOv;ate< 

A...."'Cl1.71 
AECll.SC 
DOEl.S.U 
DOE1.5.1.2 

DOE1.5.3 
OOE1.6.3.1 
00El.6.3.2 
DC£2.3.3.2 

OOE2.3." 3 
DCE2.3.4.1 

DC£2.3.4.2 
DC£2.3.4.3 
OOE2.3.4.4 
DC£2.3.4.5 
OOE2.4.12 
DOE2.4.13., 
OC:-24.13.2 

IAEA3.1.4 
PGM.! 
SKI4.2.5 

ISKI4.2.7 
Sl<i5.14 

SKI6.13 

UKN2.1 .5 
UKN3.1 .4 
HNIP~.5. ~ 

HMiP:.5.2 

HMIP':.6.2 
HM;?Z.3.7 

I-.'EA2.1.5 
NEA3.1.4 

R 

EFF 
EfF 
EfF 

EfF 

EfF 
fF 

R 

R 
R 

4.3 
4.3.4.10 

4.3 
4.3.4.4 

4.3 
4.3 
4.3 
4.3 

4.2.4.3 
.¢.2.4.3.4. 7 

4.3 
4.3 
4.3 
4.3 
4.3 

4.6."-.3 
4.5_4.3 
4.5_4.3 

4.3 
4.5.4.3 

4.3 

4.3 
4.3.4.5 

4.3 

4.3 
4.3 

4.3,4.4 

4.3 

4.3 
4.3 

'Ur.saturated :mnscort 

!Fracrute char.ges: aperture 

!Rock property =nges: P~bifuy 

i Groundwater ffow: Frac:::re 

!Thermal ettec:s: F<uid ~ 
iOirec! a!erations in .. 

! Resaru:-alion 

; Oewaterino of has! rock 
; tmuced . ' · I chances (ftuid oresst:re. der:s:!y coovec~"'"'· v<Seos. :y) 
!Desaturation ~~~n~} efects 
:Disturbed zor.e '!, .icaf) eftee:s 
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CATEGCRY 
4.4 :Mecl'tanic:al 

AEctt37 ' m 
AECl1.$"1 I s:::w::t 
00Et4.2 i R 
00EH.4.1 ' R 
DOE1.5.1.2 w 
~tS.f : FF 

D0Et.6.2 ' ~ 

DOE22.6.1 ! w 
DOE22.6.2 ' fKj 

00€2.3.3.4 : FF 
IAEA3.1.1 ! FF 
IAEA3.1 ? i ~ 

IAEA3.1.3 ' EFF 
IAEA3.3.2 j ER 

l=i.3 R 
i ER 

PGA3.7.4 l FF 
51<13.2. L 1 ' m ' 
!SI<l3.2.1.2 ! ER 
SIOI.2.1 1 A 
fsK14.2.2.. 1 : R 
Sl<i4.2.7 ' R 
$Kl4.2.S ' R ' 
SNI.6.3 ' FF 
SNI.6.4 ! w 

ar ' R 
1.1 ' FF 

~..2 : ff-
1.3 i w 

UKN3.3..2 ! R 
HMIP1.5..2 : R 
HMlP1.6.1 ! ER 
NEA2.1.4 i l-f! 
N.EA3.1.1 I ER 
NEA3.1.2. ! ER 

i 

~CATEGORY: 

sce:ea>fSis 
(sorted) 

CON. CODE ;F-PNAME 

•Hects I 
! 4.4 !f'Otrnalion ol aael<S 
l 4_4 !Stability 

i 4.4 iChauge:s ~ n-si!u sress tielt! 
I 4.4 ! ~subsidence 

' 4.3.4.4 'Cnat~geS in !TIOislure content~ !0 stress re!iel 

! 4-.4 :Oifferetl!ial ela$Dc ~ 

' 4.4 ·~ respon;se-
i 4.4 iReoosil!xy-indueed seismU::i!l: 
! 4.4 'Exteme.Hy~ sessmic:ity 

4.2.,4.4 !Roc:.'< PI'';;~ ~ Ci"£-mel lom:a!iof>'dos;Jr£> 

l 4.4.4.5 'Thern:ai effe<;Z: o;:lerennal elas!ic: respor.:se 

I 44.4.5 ; Thermal el!ecls: Nort-ela«t>;; l'<!!SIX>nSe 

' 4.4.4.5 !Thern:ai eltecls: Auid prasar<~. densitY. viscosity Cha!'lges 

i 4.4 ·~elhels:loc;,::l~ 

' 4.4 fDe=nwessed zones fro<1tl!'lll'llng 

4.4_4.5 lilil!e!inQ lherrr.al ~ of l:lad<fijJ and host rod< . 
4.4.4-S ~farin9 :henna! ~of hos: rock~ 

; 4.4 i5weilin9 of ber.lonite mro I!Jmels. ar.d cracKS 

4.4 ; Uneven swe!Jing of benll:><ile 

' 4.4 :Mechanical failure of 'etiOSI!!li'Y 

' 4.4 'Excaolalior.f~ on oearby rock 
' 4.3.4.4.4.5 ;-r:"le!"!:ll- eifo!cts ; 

' 4.4 ;Enl'tanced rock~ 
: 4.4,4.5 ~~ lr=.-eed Slress.f'rae!:JI'inQ in 1-!os:: Rod< 

' 4.4 ·excavation-Induced S!ress/F~ Host Red< 

4.2.4.4 :Stress tleld ~ setJing. ~ « cavir>; 
: 4.4 'Dil!erenlial elastic response 

. 4.4 'Non-e!as:ic resporn;e 

' 4.4 !Host n:>d< lta<:lure _.-:t....., ~ 

; 4A :Cha.~ in in-sill.l Slre!<!> :iekl 

4.3,4.4 10is.'"Utbed zone (hydromEICI'.an!eai) ef"d!C!s 

4.5.4.4 :Thermal effe<;Z ar.d Rock-mass t::hauges 

' 4.2.4.4 !Stress liekl __ ~ set:lir.g. ~or C&Vlf'.Jl 

i 4.4 :Dil'.etenaa& eiasac: respor-.se 
4.4 !Non-elaStic response 

INEAJ.r,3 iL... R . j 4.4 )HoSt rod<~-~te d>anges 
F•'•:·•· j •••• , -····· 

; .. .:;_.;:_:_.;_-:·:-: 

4.5 fTh_. efteets 
AECtt24 I ER ! 4.5 ! Conve<:t>on 

AECt1.4S ' ER i 4.5.4.10 :Hydro1M!=I akera1ion 
' AEctl.$4 ; .v;;m 4.5 <T~ rl$<!$ i~ed el".ee!s} 

AECt2.S7 l R'? ! 4,5 •V:;ul~ hea.1ing elledS 

OOE2.3.S 6'f' ' 4,5 ;~-,r.aOOns in ~tet ~ 

DOE2.4. 13.1 ' ER 4.5.4.3 lhermally-ir.duc:ed grtlflt~Cwater ~~ 

OOE2.4.13.2 ER' 4.5.4.3 : Na!llra!IV !hermaliy-indt.."'Ced ~oundwa.ter ~ 

!AEA3.1.1 FF 4.4.4.5 ! Thermal elfet:!s: Di!ierenlial elastic !"6Sl)OI'i$e 

IAEA3.L2 Ff 4.4_4.5 iTherma! el!ecls: Non-elaslic ·~ 
IAEA:l.t.3 EFF 4.4.4.5 'Thennal e!!ec:s: fluid pressure. der.sil!, ;...scos:y ehar.Qes 

IAEA3.1.4 EFF 4.5.4.3 :The!mal e!!eds: Fluid migraljcn 

PGA3.73 i e:! 4.4.4.5 'Dif.'erin9 !he:mal expa:'~Si¢~1 of badd'il a'1d host rock 

PGA3.l'.4 FF 4.4.4.5 cDif!ering ~ of host rock zor.es 

PGA:la FF 4.5 !ThennaJ convec:ion 

SKI4.2.4 e:! 4.5 'Thoonal bl.:oyancy 

SKI-<.2.7 . R 4.3.4.4.4.5 effeds 
S!(l6.13 FF 4.3.4.5 'Geo!ilem"laiv induced !low 

SNI..G.3 FF 4.4.4.5 : 'TherntaJy Induced StreSStFracturir.g i!'l l-lo$t Rock 

UKN1.5.9 ER' 4.5 ! Na:utal ther:'r.af ef.ects 

iJKN2.1.10 ER 4.5 !Thermal effec::s lea. concrete ~n) 

HMIP1.S..1 ER 4.5,4.4 ;rnetma~ elfet:!s and Koek·maSs ~--
HMlf>1.6..2 ER 4.5.4.3 : Ther!ml e.'fed:s and :changes 

HJ.IlP1.S..3 6=1 4.5A.S Thermal el!ec!s and Chemical ~ 

HMJ!>'i.S..4 EF. 4.5.4.1C •Tl-.emGI el!ec!s and Trarn;co.rt (diffusion' eP.ec:s 

H!.lf?l3.12 SR't 4.5,4.8 :Thermal effects on h 

NEA2.L10 R 4.5 · T.'lem'lai elieett. 

FAGE2 

~J 
I 

I 

<-·-:·. ·''·•':••:;··::• 

I 



REPOsiTORY CATEGORY: 
SCREENED FEPs 

(sorted) 

:AEC!.1.86 ER 4.6.4.10 ITransportingasesO<"of<;aSeS ; 
OOE1 .2.1. 1 R 4_ 6 corrosion of s:ructmal S".eel I 
DOE1.2.2.7 R 4.6 :MethaneiC02 croduction: El!ecls of :nic:obial g.-ow!h on~ 0: =d 
DOE1.2.6.2 R 4.6 :Gas transoon: In :ne vao•lts between coo:ainers I 
OOE12.6.3 R 4.6 :Gas transoott Se!ween vaults J 
OOE 1 .2.6.4 R 4. 6 :Gas tr=rt In lrJeo nea--lieki. ind:;Ci-"'9 ,_.., a."ld a."Ot.'nci access s."a.':s ar.d adi:s 
OOEZ.¢_,_1 BFFL 4.6.4.10 !Gas trans:>or::: soll.'llon 

OOE2.4.11 .2 8lfl.. 4. 6 'Gas :ransoor:: gas Dhase 

SKI5.22 ffi 4.6 !Acctm'lWa:ion of QaSeS cncier pe<mafrost 

SKI5.43 ffi 4.6 :Methane intrusion 

SKIS.2 fH' 4.6 :Gas ::anscort 

UKN1.6.4 Ef'R. 4.6.4. ~C :Gas med.aled transport 

i-'.MIP1.2.6 fH' 4.6 :Gas transoott 
HMlf>l.5.3 ER 4.6 .Gas ;l<Oduction (unsaturated flow} 

HMIP2.3.1C Ef'R. 4.6.4. ~0 !TranstlO't of ac1JVe gases 
HMIP2.3. 11 8fR. 4. 6.4. ~ 0 ;Gas induced trar.sDolt 
NEA 1 .2. i 3 ~ 4. 6 : Nalutal gas intrusion 
NEA 1 .6.4 BFFL 4 .6. 4. 1 0 •Gas medraled :ranspor. 

~~-:5.5 EH't. _, 4.6.4.10 L!oluliiphase li¢w and gas-<inve<~ F.ow: 
4.7 ... ·• ~&r.c;;.;;t;i;;i~~;,;.;llbl;;lo~ii~ activitv •.: ' .:· · '''d. 
AECt.1.3 V'.ca:t 4. 7 Bio!o<;icai acMIY 
AECt.~.58 ClR 4.7 Miaoi:>es 
AECL 7.53 ClR 4_ 7 -Microor~nis:ns 

OOE1.5.4.3 R 4. 7.4.8 ,Transoort of l.r:a:>Oes ir::c tt-.e near-~eld 
OOE1.6.6.2 W!:H' 4. 7 :MicrnDial activity 
OOE1.6.6.3 Y'.'!FF 4. 7 :Miaobioioc;ical effects cile !o Microt>;ai produc< reac:io.-.s 

OOE2.4.9 BFR. 4.7.4.8 n":ar.soort of radior..;ciides bOt!nC lC :tic:-obes 
f'GA3. 14 8FFL 4. 7 : Microbiolo<;icai phenomena/e.''iects 
UKN1.7.7 WER=L 4.7 •Microbial in!era<:l!Ot'.s 

Hfd1P2.3.9 ElFFL 4. 7. 4.10 lTranst>O<t of radiorudides i::>olr.d to oticrobes 
HMIPZ.3. 13 ! 8FFL 4. 7 ,Biogeoc!1er::ic d"a:nges 
~:·;••••··'· ·•·••·· [Geoe.~;'·~······•-·.· . .::•.··y•-::;:,:•:,:•::::::::•:::••:•::•·•·:·::;::::::::.::::··, .. :·, ... .: •. .::: •. ::•• :,·,c;:::;:•·•.::-· ···:--:-·.·::·.=-:.:\.;. 

IAECU.9 v.e=t 4.8 iChemic:al.==· =-' Sl;z:.raOents==':.....-------------------1 
AECt. 1.13 v.ccA 4. 8 iQo.ernical i<inetics 
IAEO-, .40 w:R 4. 8 'Geoc:hemca! purrp 
'DOE 1.12. 3 R 4. 8 :Pore blockage: concrete 
OOEU2.5 
OOE1.L3.1 
DOE1.5.4. 1 
OOE1.5.4.2 
OOE1.5.4.3 
DOE1.5.4.4 

IC.oEi.6.5.1 
fOOE1.6.5.2 
IOOE1.6.5.3 
iOQE1.6.5.4 
DOE1.6.5.5 
DOE1.6.5.6 
DOE1.6.5. 7 
OOE1.6.5.8 
OOE1.6.5.9 
DOE2.4.6 
DOE2.4.9 
DOE2.4.14 
!AEA1.13.2 
IAEAU3.3 

IAEA3.2.2 
IAEA3.2.4 
PGA3.12.2 
PGA3.13 
SKI4. ~-1 
SK14. ~-2 
51<14. i .6 
51<14.1.7 
SK14.1.8 

R 
R 
R 
R 
R 
R 

R 

R 

4.8 
4.8 

4-.8.~.!0 

4.8.4.10 
4.7.4.8 

4.8.4.10 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.7,4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8.-"-.9 
4.8 
4.8 

\Chemical c!'anges due !D Gas produc:ion 

iChemieal effec:s: lnt~ of wasle pacl<a_g_e a"1C rock 

iChemical effects: Geochet o ticai ~ 

'PhJ."Sico-chemica! ohenomemleffec:s 1~. col!o:d ~ •. :a~o"' 

Reconcen!ra~ 

iTr.er.nod~-iCal cl':ar-<:es 
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-----~------~-~~···· ~--------------------------

r~s 
sK~.1.9 
SKK2.10 
SKJ5.1 
UKN1.5.7 
UKN1.5.8 

REPOSITORY CAiE'GORY: 
SCREENEDFEPs 

(sorted) 

! EfR 4.8,4.9 :cor.-~ agents 
1R 4.8 .C.'>ernical effects of rock rein!or~ 
EJF 4.S ;Satine {or fresh} croondwater intrusion 

UKN1 .6. 11 F. 4.8 Frad!!re minem!isation and 
UKN1 .6.14 w:a:f' 4.8 [Chemical gra6erds (elect:ochemi<:a e!!edS and o=sis) 

UKN3.2.2 w::a:l 4.8 :Interactions of !-.ost ma!efiais and groondwaler With reoositcrv mareriai ;eg. 
UKN32.3 'loCH'\ 4. 8 lnterac:ior.s o! was:e and reoosilDty =terials wi=o host =r"""'...s £ eg. e!ec::"O< 

UKN3.2.4 I+ 4.o :~ sc!:::e :=-- ;., ~e (effect= redox. ef!ect on ::.H. SC!l 

HMI?':.1.2 R 4.2.4.8 ·~ de<;tadalion of conaete 
HMl?1.2.8 'MF. 4.8 ~icai effects 

HMl?1.6.3 ER 4.5.4.8 !Thermal ei!ec:s a:"d ~ ~ 
HMIP2.3..7 !FR. 4.8.4-3 ;changes in ~ chemis!ry and !!ow cirrec:lor: 
HMIP2..3.12 IR'L 4.5.4.8 !Themral effec:s on '. 
""'EA 1 .6.11 Ff' 4.8 tFradure minera9sation 
NEA1.6.14 8fR. 4.8 'Chemical aradien!s (elea:ochemical effects and osmosis) 
NEA3.1 .5 IR 4.8 ilnduced <:he<tbcal changes (soiubii!y. sorpiJo:>. species equiliri;m, , . . 

NEA3.2.2 R 4.8 !!nteracticns of host =teria!s and grOr.!n<!Wa!ef with rep='<o<y ma~e!21 (e.g. 

~: •••••••• / .•.••. --~---·•-'i.:.:::_ ••.. ~-~ ••.•• ,t",'.~~-=-=--~~-.T':~.~-~~:er'a!s (~e>er.l!!"l 
4.9 iRadionuclide chemistrY ' ! 
AEct 1.65 v.aR 4.9 Precipi:a:ion :md C:s:solutian i 
AECU. 70 'Soro:;on I Ef! . 4.9 

AECL 1. n 'Sorption: non-linear 1 Ef! 4.9 
AECll.SD •Soecianon ! w::m 4.9 
DOE2.4.4. t iSo!t.o'bilil'f: effects ot pH and Eh i !H'l 4.9 
OOE2.4.4.2 iSo!t;bi?i:v: e"'ec:s of icr.ic str~o!h i EA't 4.9 

OOE2.4.4.3 :Solubility: eflec:s ot naturally-<ICOJ!'l'ir.e cc=ole:rinq ager;:s !H'l 4.9 
ER 4.S 

l3fR 4.9 

Efl 4.9 DOE2.4.4.6 iSolubikrr. effects of coUoiCs formed in :!'!e r.ear-fie;d 
Ff' 4.9 

SFfl 4.9 
EfR 4.9 

EH't 4.9 

EfR 4.9 

BFA. 4.9 

8fR 4.9 OOE2.4.5.5 jSorption: Effec:s o! pH and Eh 
~- 4.9 DOE2.4.5.6 !Sorp:iot'~ Ef!€c:s ot ionic strength 

ER'l 4.9 OOE2.4.5. 7 !Sortl!ion: El!ecls of !"l""W21tv"""'...,;rv. organic cornoie:mq a<:e!'.!S 

8fR 4.9 OOE2.4.5.8 ;Sorotion: E!fecls of na!Ural inor;ani<: comoie1C~ <19'!":S 

IR 4.9 
8fR. 4.9.4.11 

Efl 4.9 DOE2.4.5. 1 1 !Scrtlton: effects of cet'loids fo!'l'r.ed in the near-fie!d 

Ff' 4.9 DOE2.4.5. 12 !Sorption: eifeds of trajo!' ions miqrati!lg fror.: :he :'lel!l'-oeld 
BFA. 4.9 OOE2.4.5. 13 !Sorption: ei'fec:ts of microbial ac:ivi!y 

SKl4. 1.4 
SK14. 1.5 
Sl<l4.1.6 
SKI4.1.9 
SKI5.44 
SKJ7.5 
UKJ1i1.6.6 
UKN1.6.7 
UKN1.6.8 
UKN1.6.10 
Ul<N1.6.13 

HUIP2.3.5 
HMlP2.3.S 
NEA~.6.6 

NEA1.6.7 
NEA1.6.8 

•NEA1.6.10 
!NEA1.6.13 

8fR 
EH't 

R= 
8fR. 
8fR 
~ 

FR.. 
a=R 
8fR. 
ER'l 
IR'L 
8FR. 
ER'l 
!f'F_ 
EFft 
BTl 
ER't 
SFfl 
a=R 
SFR. 

4.9 
4.9 
4.9 

4.8,4.9 
4.8.4.9 

4.9 
4.9 
4.9 
4.9 
4.9' 
4,9 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 

iSolubilitv iirnit 

!DissoluCor!. orecipi:alion ar.d crys:a!isation 
I agents 

i Soiubi!ity lir:1it 

;Dissoiu:ion, crec:iollation. ar.d crvs:ai:isatio<" 
I age<l!S 
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REPOSITORY CATEGORY': 

IOOilFIER I CAtEGORY ! CON. CODE 

f4. 10 ;Radionuclide tr.msport 

SCAEENED FEPs 
{sorted) 

!FEPNAr.E 

AECl. 1.29 ER l 4. 10 !Diffusic:l 
AECt "L30 1R 4.10 !Ois!lersion 
AECt. "L46 ER 4.5.4.10 iHvdro!bermal altelation 
Ael 1.70 R 4.3,4.10 !Recharge groundwa!er 
!Aa;'._1_86 ER 4.6.4.10 lTransoort in gases or ofgases 
iAECl. 1.90 ER 4.3.4.10 iUnsatulated transport_ 
DOE1.5.4.1 R 4.8.4.10 jTransport of lnot-gar.ic ions ir-JD the near-!ieic! 
OOE1.5.4.2 R 4.8.4.10 [Transport of Humic and fulvic adds into the near-~d 
DOE1.5.4.4 R 4.8,4.1 0 iTransoort of Oraanic cornclexes into the near-fie!d 
OOE2.4. 1 a:F 4. !0 !Advection 
DOE2.4.2. 1 ER" 4. 10 i&!l<.<fd!usion 
DOE2.42.2 ER" 4.10 iMatrix difi>~sicm 
OOE2.4.3 a:F 4.1 o l. ciisDe!SioD 
OOE2.4.11. 1 BfFl... i 4.6,4.10 iGas transport so!miro 
SKI6.4 EH'L 4_ 1 0 ! Disoetsion 

E~~~----~--~8Rfl 4.10~---TiOiju~-~OOn~--~~--~------------------------------------1 
UKN1.6.1 8FR. 4_ 10 iAdvedion and dispersitr. 

Ul<N1.6.2 BfFl... 4. 1 0 iOiffusic:lo:> 
Ul<N1.6..3 BfFl... ! 4.10 !Ma!ri:x diffusion 
UKN1.6 .4 8FR.. ; 4.6. 4. 1 0 iGas medieied transpott 

fUKN'l=::::·..::-S.S=-=---;--.......:::BfFL:,;..:=--......... ----=4:..:.-6;:·::::4.:..:-1~0:..__;::iMulliphase::::::::'==: !:ow and gas driven !low 
HMIP1.6.4 ER 4.5.4.1 0 ;Thermal eif'e<z and T<artSPOtt _idiffusion' effects 
HMIP2.3.1 BfFl... 4.10 !Advection 
HMIP2.3.2 e:Fl 4.10 !Diffusion 
HMIP2.3.3 a=FL 4.10 ~ --' 
HM!P2.3.3 BfFl... 4.7, 4.10 iTransoort of radior.uciides bour.d :o microbes 

HMIP2.3.10 8FR. 4.6.4. •. .,;.i'T:,:ransoort==.:...of::::.,.:aove=::::.::...:' gases==-------------------------.----------l 
HMIP2.3.11 8FR. 4.6.4.10 !Gas indu<:ed_gotr.dwater =oar.: 
NEA 1.6.1 EH--_ 4. 1 0 iAdvection and Q;spersion 
NEA1.6.2 8Ff'L 4.10 !Diffusion 
NEA1.6.3 BfFl... 4.10 ;Matm diff>Jsion 
NEA1.6.4 i3FFL 4.6.4.10 !Gas mediated tr..r.spcrt 

AECL1.62 
!AECt. 1.66 
AECt.1.89 
AECI...2.4 

DOE1.5.4.5 
OOE2.3.4.6 
DOE2.3.5..1 
OOE2.3.5..2 
OOE2.4.5.1 0 
OOE2.4.7.1 
OOE2.4.7.2 
DOE2.4.7.3 
OOE2.4.7A 
OOE2..4.8.1 
DOE.2.4.a2 
OOE2.4.a3 
OOE2.4.a4 
IAEA2.2.1 
IAEA2..2.2 
PGA3.16 
SKI/..2.3 
SKI5.45 
UKN1.6.9 
UKN22.10 
HUIP2.3.8 

H."IP5.1.3 
NEA1.6.9 
NEA2..1.6 
NEA2..1.8 
NEA2.2.1 
NEA2.2.2 
NEA2.2 . .t 
NE.42.2.9 
NEA22 10 

I R 4.11 !Co.'loids 
! R 4. 11 I Closure 

R IPen::olation in shafts 

R !Urmodeiled desic;n fea!cres 
Fi= !Borehole seal boreholes 

R iTransoort of Coiloids into the near-field 

8FR. : lnorc:anic colioid trar.s;>ort: Frac:ure<:l media 

R :Failure of shalt seeing 

EFF ! Extreme c:hannel flow ol oxidar.!s and nucides 
R" ; Colloid and transport 

eR=!... :COlloid transDort 

<J=! !Material defects (e.g.. early canister fa;l:;re' 

R i Radioactive was:e disoosal er.or 

R 
!Poor closure 

NEA22.1_,._z_,_._,_._, .. _.· ·''·.·.=.=.l_,,_,,_'·.·.·_,,,,,_ .. ·,_.··_·'·'''.·'.''~-'-'','."'·': .. ,.,::,·· .. ·:-:-: ::;:;::::::.·:·:-:-
] R 

.. \Ef.ec1S o_i.~.:.·:.:.:·c.:.: .• :.·.c.·.:ooera!lOn _ _., .... _,_:·.·· ........ ,···.:.·.·.·c·.. · ..... :-:···.:-.· ··c ·· .·.·.·.'.'·_· .. ·.·,·_· .. ·.:.·,.',·.· ... :·.:·::····· ·.·.·.···· ..... ·.·.·.·-·-· ... · :·:::::;::.::=:::::::::::·:::>'•. 
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: P.adior.ucl:"de transpoct 

Specific f<:aors 

CONSOLIOATI:D FEPs UST FOR FAR FlEl.I> 



FAR-ReD CATEGORY: 
SCREENED FEPs 

(sorted) 

lDENDAER l CATEGORY I CON..COOE iFEPNAIIE 
S. 1 ! !;.oc:k property effects 
AECI.2.14 K' 5.1.52 ;Dewatering 

OOE1 .6.3. 1 R= ~- 1 1 Frac:ure changes: aperrure 
OOE1.6.32 ~ 5.1 'Fcac:.rre changes: length 
EJOE2.3.3.1 FF 5. 1 : ~ prope<ty changes: PorositY 
OOE2.3.3.2 FF 5.1 :Reck proDeftY changes: PermeabititY 

OOE2.3.3.3 FF s. 1 fRock~ cr.anges: Mcrobia: _pore IY.odcng 
OOE2.3.3.4 FF 5.1 iRed: property changes: Channel for:natiorlciosure 

'OOE2.4.6 FF 5. 7,5.1 iFraCIUre minerafiSaoon 

UKN1.6.11 FF 5. 7.5.1 !Frac!ure mineralisalion and weathering 
OKN2..1.5 FF 5. ~,52 iDewatering of hos< rocic 

5..2 

~11 F 
i.AECL2.14 H= 
IAECtZ..tS R. 
iAECl2..27 F 
IA€Ct2.30 F 
Atct2.33 F 
IAEC1..2..50 F 
AECl2.54 F 
iAP'...L2.55 F 
AECl2..63 F 
AECt2..65 F 
OOEL5.1.1 FF 
OOE1.5..12 rr 
OOE1.5.3 BFF 
OOE1.6.4.1 F 
OOE1.6.4..2 F 
00Et.6.4.3 F 
DOE2.3.4.1 FF 
OOE2.3.4.2 FF 
DOE2.3.4.3 FF 
DOE2.3.4.4 8FF 
IDOE2.3.4.s 8fF 
00"-2.3.6 BFF 
DOE2.4.12 8fF 
OOE2.4.132 8fF 
OOE3.3.2.4 A. 
OOE3.3..2.S A.. 
DOE3.3.3 F 
IAEA1.13.1 """ .6.EAU3..2 I3R'l 
IAEAt.13.3 8fF 
IAEA3.1..3 8fF 
IAEA3.1.4 8fF 
PGA4.'1 FF 
SKI4..2.3 8FF 
SI042.5 8FF 
Sl<!5.1 8fF 
SKI5.46 F 
Sl<16. 13 FF 
UKN1.5.3 F 
UKN1.5.4 j A.. 
UK11.'1.5.5 I F 
iuKN1.S.6 F 
UKN2.1.5 FF 
UKN3.1.4 FF 
HMlP1.5.4 BFF 
HMIP2.21 F 
HMIP2.2.3 F 
HMJP2.3.7 8FR. 
HMW2.3.11 SIR 
NEA1.5.3 F 
NEA1.5.5 F 
NEA1.5.6 F 
NEA3.1.4 BFF 

ieal effects 
t 52 

5.1.52 
5.2 

5.4.52 
5.2 
5.2 
5.2 
5.2 
52 
5.2 
52 
5.2 

5.2.5.3 
5.2 
5.2 
52 

i 52 
1 5..2 

5.2 
5.2 
5.2 
5.2 

5.4.5..2 
5.6.5.2 
5.4,5.2 

5.2 
5.2 
5.2 
5.2 

5.2.5.8 
5.2.5.7 
5.4,5..2 
5.4.5.2 

5.2 
5.2.5.10 

5.2 
5.2 
5.2 

5.4.5.2 
5.2 
5.2 
5.2 
5.2 

5.1.5.2 
5.2 
5.2 
5.2 
5.2 

5.7.5..2 
5.5.5.2 

5.2 
5.2 
5.2 
5.2 

!Dewatering 

l ReCla!Qe Qroundware!" 
i Salinity effects on flow 

'Saturatio."l 

:Changes in moisnsa content due ;o dewate.~ 
~Changes in mo!stu:'e contern due to stress rel!ef 
<Grounewaler flow _is<o:!~=.:CO=.:.:ndl~·::::tiO=:ns_:::SL_) __________ -4 

I changes.: Fluid presst;.-e 
. . changes: Density 

, • changes: VISCOSity 

tGroundwaler !low: Darcv 
!Gcouodwater llow: 

i~er llow: Elfec:s of solulion chanr.els 
!Variations in temJ)er311lre 

I Gas-induced mnr,.,;.,tet trans;xxt 

! Na!urally transport 

iNear-surfa<:e runo:f !low 
!Near-surface runoff : Variable source area resoor.se 
lGtcundwaler recha"Qe 

; Auid interactions: Oissolu:ion 
! Fluid interaclions:: Brine podlets 

!Thermal effects: Ruid miQralior: 

I Direct alterations in 

\Changes ot groundwater flow 
!Saline (~ fresh) ter intrusion 

: Recharge to groundwater 
iGcotJr>dwater discharge (to surface water. to springs,;o soils. to -!Is. :o marin 
:Groundwater l!ow~. non-Darcv. interqranular frac:ure. char:ne:1rr..q anc! pr 

;Dewatering of host rock 
!Induced ' · ~(fluid pressure. densl:y convectior~ viscosi:y) 

j Groundwater flow 

! Char.ges in grour.dWater chemist'y and :low ckec:ioo 
!Gas i:r.duc:ed transport 
!Recharge lO ~ 
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F~CATEGORY: 

i5.3 ;PhysicaVmeehanicaJ effeds 

SCREENED FEPs 
(sorted) 

OOE1.5.1.2 R= 5..2.5.3 lChanges in moisrure COI11I!f1[ diJe to stress reiief 
OOE2.2.6.1 R= 5.3 jRepos;to~y-inc:luced seis::3city 

OOE2.2.S.2 FRi 5.3 i seismicily 
OOE2.2.6.3 ' ffi 5.3 !Natural seismicity 
SNl6.3 R= 5.4.5.3 iThemlally !ndcr.eC Sttess/FtaCIUring in Host Rock 
SNl6.4 R= 5.3 ! &cavation-lndu<:ed St-ess/Frac:urinc: ir: Host Rod< 
1Jl<N1 .2.9 a= 5.3 j Fat.it activalion 

'UKN3.1.1 R' 5.3 ! Differential elas!ic response 
UKN3.1.2 R' 5.3 !Non-elastic ;espor.se 

~;j;(;::;:':'='='·~J,,.,,::::::::"% ...... ,,.., .. , .. t--.·.····-···~·:·::::::±:?M:lir:·,g;;@m;lli1:t:::~::r:; ·:··~::: .:·::c:·:·:··:=···_::=::r::::,c··, •. ,. ··· .••••••• ,, ••••. ,.,, .••.•• , •• 
5.4 ~;;;;;'t·;~-.. :::':•:•:••······-·-:·:· ! 

u::r.1? n F 5.4.5.2 !Geothermal ~effects 
OOEt.e.t R= 5.4 i~ elastic response 
OOE1A2 R= 5.4 iNon-elaslic response 
OOE2.3.S ' £H' 5.4..5..2 !Variations in 1M temperaiU!e 

OOE2.4.13.2 i £H' 5.4.5.2 tNalurall)' induced trans;:>Or: 

lAEA3.1. t R' S .4 !Thermal effeas: D!ffeen!ial elas1ie response 
IAEA3. 1.2 R' 5. 4 llher.nal eifec:s: Nor ...elastic response: 

IAEA3.t.4 SA= 5.4.5.2 !Thermal elfed:s: Auid mi~ 
PGA3.7.4 R' 5.4 IOiffeting_lhermal expansion of hos! rock zor.es 

51<16.13 R' 5.4,5.2 iGeo1hefmally induced flOW 
SNL6.3 R' 5.4,5.3 ! <Eml<OIIJ ln<:uced Saess/Fr.aC!Uni'IS_ in Host Rock 
UKN1.5.9 ER= 5.4 i Natural !hetmal ef'.eas 
HMIP2.3. 12 8tR. 5. 4 iThermal effects on 

AECt2.26 F 5.5 \Gases and~ traJ1SIX)rt 

~42 F 5.5 !Methane 
00Et.2.6.5 F 5.5 !Gas ll'anSPOrt lnlD and through lhe far-4ieid 
SKI62 iH= 5.5.5.9 tGas tr31SPO<t 
UKN1.6.4 !Ht 5.5.5.9 !Gas me<iated tranSI)Ort 

UKN1.6.5 8fft 5.5.5.9 How and gas drtli'e!l :low 
~Pt-2.6 IH' 5.5.5.9 'Gas lranSilOtt 
HM!P2. 1.9 F 5.5 iE!Ieds ol natJJral gases 
HMlP2.3.10 8fft 5.5.5.9 tT!af1S'PQrt ot active gases 
HMIP2.3.1 1 8fft 5.5,5 ? lGas induced · iranSP011 

NEA 1.6.4 8fft 5.5,5.9 iGas mediated tranSI)Ort 

OOE1.6.6.2 \\SF 5.6 ~Miaobial_ activity_ 
OOE1.6.6.3 Wi1i!F 5.6 !~bioklaical effects dee to Microbial~reac!ions 
OOE2.4.9 SIP- 5.6.5.9 LT.ranspcrt_ of radicnucfldes bOI#Id to miercbes 
OOE2.4.11.1 8R'L 5. 6,5.9 !Gas 1l'ariS;IOrt: solulion 
OOE2.4.1 1 2 8Ffl 5.6,5.9 !Gas transpoct: gas pnase 
OOE2.4.12 ER' 5.6.5.2 fGas~ ter tran$l)O(t 

UKN1.7.7 'M!RR.. 5.6 !Microbial interactions 
HMIP2.3.S ER't 5.5.5.9 IT~of radionudides bound :o microbes 
HMIP2.3.13 8fft 5.6.5.7 fB<ogeo--..hemical chatlges 
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FAR-REI.DCATEGORY: 
SCREENED FEPs 

(sorted} 

IDEN1'lREB i CAlEGORY I CON.COOE. iFEPNAME 

AECI.2.31 F 5.1 [Groundwa!ei" c;orr.position c:hanQe 
OOE1.6.5.5 8fF 5.7.5.8 tChemica! ~due 1D Complex formal!:m 
DOE t.S.S.S 8fF 5. 7 .5.8 !Chemical chailges due 1D Colloid produelion 
OOE1.6.5.7 8fF 5.7.5.8 I Chemical changes due 10 SoluillliEy 
00Ei.6.5.8 8fF 5.7.5.8 lChemical changes due iD Sototion 
OOE1.5.5.9 8fF 5. 7 .5.8 ;Chemical char)!les due lD $pecjes ac:uiiibri:Jm 
DOE2.4.6 F. 5.7.5.1 -!RacttJre mineraiisatlon 
DOE2.4.l4 fR. 5.7 iBi • .;cal d":anges 
IAEAU3.3 8FF 5.2.5.7 [FIU!C interaaions: Brine pockels 
PGA1.1' R. 5.7 (Weathering, minerafisatio.., 
PGA1.12 F 5.7 ~Gtoundwaterd'.anges 

?GA3.122 R= 5.7 fGeochemical chanQes in host rod<. 
t?GA3.13 8fR 5.7 • pheno:nenaieffec:s~. col!oid formation) 

SKI4.12 BRR. 5.7 ~pH-devia.:ions 

SKI525 F 5.7 [Dissolution of fracture fillin~~ 
Sl<16.3 F 5. 7 ! Far lield , · - acids.. oxi<!anzs. nitrate 
5100.6 F 5.7 [Weathering of flow paths 
UKN1.5.7 8fF 5.7 !Saline or freshwa!er mtrusior. 
UKN1.5.8 8fF 5.7 !E!fe= at saline-freshwater imeriace 
UKN1.6.~1 R= 5.7.5.1 ifr.lctt~re mineralisali;Jn ard wea..'hering 

Ul<N3.2.4 R= 5. 7 :Ncn-radioactive solu1e p!ume in geosphe<e {effea on re<iox, eftec: o;-: pH, sor. 
!-l.MIP2.3.7 8fR. 5. 7 .5.2 iChanges in 9'00ndwater dlernis<ry and ffow di:'ec:io:'l 
tl-*..!1?2.3.13 BRA.. 5.6.5.7 I ct:anQes 
NEA 1 .5.7 F 5 7 lSafme or freshwa!er intrusion 
NEA 1 .5.8 F 5. 7 ! Effects ar saline-7eshwarer in:ertace 
NfA 1.6.11 R= 5.7 !Fracture mineraCsation 
NEA1.6.14 8FR. i 5.7 IChetr.ical gradients (elearod'.emicai effects and osmo...~ 

m;--:;§,.::::rr!trm:;'Ent'::n:m:!:mrm:tm::r:n::::::::::~:1iifi:,[:i±E~:::t2::::Wi~Br::milli::f0;:.8ffi,;j@£J&rf::mv 
~8 ! Racfionociide chemisttv I 
AECl2.tO F 5.8 iComplexation bv CCQanics 
IAECL2.25 F 5.8 !FuMcacid 
AECl2.32 F 5.8 iHumic acid 

i.AECl2.46 F 5. 8 : Preci?itation - dissolulion 
F 5.8 
F 5.8 
F 5.8 

8fF 5.7.5.8 OOE1.65.5 iChemi<:a! changes due :o Corr.olex Drma.tion 
8fF 5.7.5.8 OOE1.55.6 !Chemical chanc1es due :o Colloid :IIOdt.'Clion 
8fF 5.7,5.8 DOE1.65.7 !O".emical cttanges due to Soi\obtliry 
8fF 5.7.5.8 
8fF 5.7.5.8 DOE1.5.5.9 !Chemical ct.anges O-;e iD SpeQes ~...:m 

8fR 5.8 001:2.4.4.1 \Solubility: effects of pH and Eh 
8fR 5.8 OOE2.4.4.2 iSolub~ etfecls of ionic strength 

BR"- 5.8 DOE2.44.3 iSolubilirr. effeciS of comple:rng agen:s 
BRR. 5.8 DOE2.4.4.5 i Solubility: effects of na! cou.o;ds 

R= 5.8 001:2.4.4.7 :saubilh"Y: effects of maier ions r:-_.igrating_ !rorr. !he r.ear-F.&.d 
8fR 5.8 OOE2.4.4.8 !Solubilily: EffeciS of mioobial ac:ivjty 
8fR 5.8 001:2.4.5., ilinear sorplion 
BRR. 5.8 DOE2.45.2 !Non-linear sorption 

BRR. 5.8 DOE2.45.3 !Re¥ei'Sible sorption 
BRR. 5.8 
BRR. 5.8 DOE2.45.5 i Sorption: EffeclS of pH and Eh 
8fR. 5.8 
BRR. 5.8 
BRR. 5.8 001:2.4.5.8 i Sorption: Effects of natUralty-occuring ioorganic cor.>!)lexing agents 

BRR. 5.8 ~E2.4.5.10 i Sorption: eflect.s of na!U'al!y-ocalring colloiCs 
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FAR-P.a..D CATEGORY: 
SCfli:ENED FEPs 

{sorted} 

5.8 Radionuclide chemistry (continued) 

OOE2A.5.13 ISoc;ltion: effec:s of miaobial ac:iviq-

IAEA1. t:U l Auid irnarac:ions: Oisso!u!ion 

SKI4.1..S I Reconcentralion 
SI04.1.9 i Complexinq aQ?r:lS 

UKN!.6.7 ISo!olicn (linear/non-linear. reversibleforreversible) 

UKN1.6.8 !Dissolution. pred:li!alion and aystal.'sation 

UKN1.6.10 fCompiexina aQen:S 

UI<N1.6. 13 ! Mass. isompic and 5;leCies dilution 
'HMIP2..3.4 ISolabilily constrainls 

NEAL6.10 1Complexir.g agenzs 

AECl2.1S 

lAECt.2.17 
AECl2.39 
OOE2.4.1 
OOE2.42.1 
OOEZ.4.2..2 
OOE2.4.3 
OOE2.4.9 
OOE2.4.11.1 
DOE2.4.11.2 
SKI4.1..5 
51<162 
SKl6.4 
lJKN1.6.1 

UKN1.6..2 
UKN1.6.3 
UKN1.6.4 
UI<N1.6.5 
HMIP1..2.6 
HMIP2.3.1 

HM:PZ.3.9 
HMIP23.10 
W:..A1.6.1 
NEA1.C.2 
NEA1.6.3 
NEA1.6.4 
NEA1.6.5 

F 
F 
F 

8R= 
8R= 
Ef'F 
8fF 
ER'l 
ER'l 
BFR 
r;: 

8R= 
ER'l 
SAl. 
sm.. 
BFR 
BFR. 
SIR 
8fF 

BFR. 
Bffl_ 
8FR. 
BfR 
6fft 
BFR 
8FR. 
BfR 
sm. 
BfR 

5.9 !Diffusion 
5.9 ; O!soetsior: 
5.9 i Matrtx diffusion 
5.9 !Advection 
5.9 ! Bulk diffusion 
5.9 !Matrix diffusion 
5.9 ! . dispef"sion 

5.6.5.9 ITranspcn: of radior".t.'Ciides bound to microbes 
5.6,5.9 l Gas lran$pO(t solution 

5.6.5.9 iGas 1lat1S;lCXt: gas phase 

5.9 l Malrix di!lusion 
5.5.5.9 !Gas transpOrt 

5.9 iDispersion 
5.9 !Att.tection and disoe<s:On 

5.9 !Oiftusion 
5.9 l Marrix dilfusion 

5.5.5.9 !Gas media!ed trar.soor. 
5.5.5.9 i M.lltiphase !iow and ~driven flow 
5.5.5.9 I Gas transpott 

5.9 !Advection 
5.9 !Diffusion 
5.9 dispefsion 

5.6.5.9 IT ranspcn: ot radior.udides bound lO microbes 
5.3.5.9 ! T ransoort of active gases 

5.9 i Adoleclion a.'ld 
5.9 iDiffusion 
5.9 i Matrix diffusion 

5.5.5.9 l Gas media!ed tr2!1Sport 

5.5,5.9 l Multiphase flow and gas-driven f-ow 
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IDENTlFIER 
15.10 
IAECl2.4 
fA.Ea,.Z.6 
AECl2.9 
!AECl2.47 
!AECI.2.52 
!AECt2.SS 
AEa..2.66 
AECt2.57 
00£:2.3.4.5 
OOE2.3.5.i 
~E2.3.5.2 
Q0E2.4.7.1 
OOE2.4J.2 
00£:2.4.7.3 
QOE2.4J.4 
'OOE2.4.S. 1 
OOE-2.4.8.2 
:00£:2.4.8.3 
OOE-2.4.8.4 
OOE4.U.1 
OOE4.1.1.2 
IAEA2.2.l 
IAEA2.2.2 
,SKI42.3 
ISK.l5.11 
SKIS.4S 
SK!6.1 
Sl06..12 
SNL6.2 
UKN1.2.12 
UKN1.&.9 
UKN2.1.2 
UKN2.1.3 
HMIP2.3..8 
HMIPS.U 

fNEA1.6.9 

FAR-FIELD CATEGORY: 
SCREa£0 FEPs 

(sorted) 

! CATEGC.'fiY ! COif. CODe lFEPNAME 
;specific factors l 
I R" ; 5.10 lBomlole seal fail<..refopen boreh<lles . H=F i 5.10 r Bore!loies - unsealed ' i F f 5.10 ! Coiloid fomrdlion 
i F ' 5.10 i f>setldo-,a)lloids 
I F ~ 5.10 I Rock oroperfies - unee:ec<ed fea!UteS 
! F 5.10 I Shan seal !aiiur~ 

H= 5.10 !Vault elc:JQJfe {i..'lO)I'I'!plere l 

' !F? j 5.10 !Vault healing effects 
R" 5.10 i Inorganic ;::or1oid trarl$IXlC't Porous media 

ER= 5.10 llnor~ colloid trans;l0<1:. Blec!S of pH and Eh 
i ER= ; 5.10 [lnocganic coUoid ll:atiSpOtt: Elfec!S of IOnic Slrell(ltr 

' 8FFL 5.10 !Orgar.ic coiioid lr.ln$0Qr:t in Potousmeda 
i 8FfL 5.10 !Organioc aliloid Tr.lnS;lOI1 in Raen.lred media 
I 8FfL 5. to tOr!:lanic coiloid !ranSPCl<'t: Ellil:ds oi PH and Eh 
i BRA.. 5.10 !Organic colloid u-anspon: E!'lecs 0: ioni1:: ~ 
' 8FfL 5.10 ;lnorsartic colloid trans;l0<1:. Porous media 

' 8fR.. 5.10 ! lnor!l3J"'ic eolloid tl'2rlS;)O!t: Frac:wred r:ledia 
j 8FfL 5.10 j lnorgar.ic col!oict !l'anS;lOtt: E!feciS of pH and Eh 
' 8fR.. 5.10 ~ lnol'gar:ic colloid :ransoon: EH~ of IOnic str~th ' 

iTt. 5.10 ! Borehole seal faiiJr~ 
i FR. 5.10 I Bo-el'.oie seal . 
: FF 5.10 : lnadeQuare design: Sha.'t sell! iailure 

FR. 5.10 i Inadequate ciesiqrr. Expkmll:ion borl!hole :;ea! lailure 
ER= 5.2.5.10 I Exlreme channel ~.ow of o:ac:!an::s and ru:!ides 
FF 5.10 I of hok!- and shalt seals -·· FF 5.10 !Colloid . and tranSI)Ott 

F 5.10 ! Un::erec::ted frac:'.xe zones 
F 5.10 !Undetected C:Seontinui!ies 

FR. 5.10 !Sha;'l and Borehole Seal Oeg.-aaalion 
fG 5.10 tt.l'nde!ected fea.llJteS (ag. fa;Jt.s.. fracl:ure ne!WO<'ks. shear zones. brecciation. 

• ElR'L 5.10 !Coiloi<l fonnation. dissotlolion and transDort 
iR. 5.10 ! borehole seall'a.iltft and 

' FF 5.10 I Shalt or access IU1nel seal failure and 

' BFifL 5.10 !Colloid lra!ISOOI't 
FR. 5.10 ! Loss of imeOritY of borehole seals 

8FfL 5.10 ICoiloi<l formation. dissolution. ana tratts;:IOI't 
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CONSOLIDATED FEPs USTFOR BIOSPHERE 

6.3 !Soil/sediment elfec:s :terrestrial sediment. including ~component. peat 

6A i&Jrfacelnear-SIIrtace water ;grouodwatel' 
S. 5 ! Coastal water:locean processes iir.cluding dee2_ ocean sediment 
6.6 iGas er.eas 

! biolwba!ion. 

·:·:-:-::;.;::: :;: :-:-: ;::;::::~:::·::: .;:;.•>.· 
.. ·. :: .;~-:·.·.· .. ·•·. :-.-.;:-~-. ::-; 

!chemical gradients & kinetics. redo>e poren!ial. therrnochemic:a 
6. 9 ! Radionudide c:hemis!ry 
l>-1 o l Ra<fiOllUC!ide t:ansport 

s. 11 : Raoiological factors 
6.12 'SQecifac tac:ors 

isoiltliiity, specialior .. SO!Ption. complex foonatioo 
iaevecrun. disPersion. diffusion 
:critica! grouo, wind. air suspension. irrigation 
;smokir.o. shafllborehole seal failure. :mde!ected features 



BlOSFHERECAlEGORY: 
SCREENED FEPs UST 

(screened) 

IDENTFiER ! CATEGORY j CON..COOE :FEPNAME 
6.1 iHuman ccnslc:SetatJons 
AECL3.19 I 1-t.. 6.1 !Olarcnai prodUC!lon 
AECL3.49 1-l.. ! 6.1 iFISll farming 
AECL3.54 1-l.. 6. 1.62 !Game ranching 
AECL3.60 1-l. 6.1 I Heat S:Ut<!';le in lai(es or 

'AECI..3.1 09 1-l.. 6.1 · Urbanizaliol'! on !he ~scha:Qe site 

SK!7.3 H. I 6.1.6.2.5.12 ilmrusion in ao::urm.:talion zone in the bios;:here 
NEA2..4.6 1-t.. 6.! flat·ld use chanoes 

~~_::_._:: __ :: __ •. •_::.~.·: .. •_:._;_.~_:·.:_:.:_·.= .•. =.···········.i..:;·············}!; ................. t ... 6._1_.;~~ •• :.: .•••••• :::\.=.~.~~---~ .. ~.~-~~ ...... ••:.::•:•······--·•:::::>•·:•·•·•·•·::-:-:-:•··· ......... ··.·.·.-.... .. .. ,.,,._ "''··F~., .. , .... ::-..:. ... ,.,.,.,.,.,;:.:·:.:'·=·=··=·=·:·:····· .· .... ·--:·:·=·=·=·=r=·:.::···:·~,.,_,_,.,.,.,.,.;: ••• ;: .•. ,.,., .•• ,.;:,,,,.,,,,:;::., .. ,, ••..•••. , •.• "".'·'·''''·''' ............ _,_ ...•....•. , •.• , ................................ , ........... :·•·::.=.:.:::,..:/:::······:::··:··· 
6..2 ,E=IogJcal factors , 
AECL3.3 I L 6 .2 i Animal grooming and fic)tl!ing 

AECL3.4 l 6.2 !Animal soil ~tion 

[!<Ecl3.107 l !Tree sa:> 
DOE3.1.1 .5 lG iGreer.house-induced Ecological elfec:s 

DOE3.1.2.5 lG /GiaciallintercJacial cyciing: EcologiCal er.ec:s 
DOE3.4.1.1 L !Terrestrial ecological deve!oornen:: Ag;cut!!:ral s;-stems 
DOE3.4. 1 2 L :Terrestrial ecoiogical cevelocrnent: Semi-na:ural systems 

DOE3.4. 1 .4 l !Terrestrial ecological ceveloornent: E!!ects of su;cessicn 

DOE3.5.10.2 
OOE3.5.10.3 
OOE3.5.10.4 
DOE3.5.10.5 I 
DOE3.5. 10.6 I 
OOE3.5.10.7 
DOE3.5. 1 1.1 
DC€3.5.11.2 
DC€3.5.11.3 
DC€3.5.11.4 
DOE3.5.1l.S 
SIU7.3 
UKN1_3_1 

.JKN1.7.1 
UKN1.72 
UKN1.7.3 
NEA1.7.1 
NEA1.7.2 
NEA1.7.3 
NEA1.7.8 
iNEA1.7.9 
NEA1.7.1C 

L 
L 
l 
l 
L 
L 
l 
L 

L 
l 
L 

G. 
l 

L 

L 
l 
L 

L 
L 
l 

i A ants: Oeocsilion on surtaces 
i Plants: Vapour UOlake 

6 2 ! Pla.'!ts: Internal transfoca!ion arod retention 
6.2 I Plants: WastDit and teaching by rair.tall 
6 .2 I Plants: Leat-:an and seuescence 
6 .2 ! P!ants: Cyciing orocesses 
6.2 !Animas: Uptake by inges!ior. 

6.2 !Animals: Eftecls ol reloea!ion ar:d mioraiion 
5.1.5.2.5.12 l!rur.JSion in acaunulalion zone in the bioschere 

6.2.6.4 I Precipitation. temPerature and soil waler baiance 
6 .2 ! Plant uptake 
6.2 !Animal uptake 
6.2 iUP12ke by deeO rooting SPeCies 
6.2 i Plant t;ptake 
6.2 !Animal uptake 
6.2 I UPI2ke by deep reo tin<; s:leCies 
6.2 d>ange (e.Q. !crest fire C'(desl 

6.2 I Plant and animal evolution 
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BIOSPHERECAJEGORY: 
SCREENEL'FEPs 1.Sf 

(screened} 

IDEHTlAER i CA'TEGORY I CON. COOE ;FEP NAME 
6.~ iSoll/sedlment effect$ 
!AECl3.16 L I 6.3 tCapJ;ary r.se in soil 
:AE"ct3.65 l 6.3.6. ~ 1 iHuman scil ~s:ion 
!AECl3.71 l 6.3 1 IOnic -=tlar1ge in soii 
~Cl3.72 L 6.3 il~n-

AECL3.89 l ! Sedimemation in - bOdies 
AECl3.93 l :Soil 

:>OE3.s.2.3 l ~~ discha~ to soiis: Biotic 
XlE3.5.2.4 l iGrouoCwater- . 1D soils: Volatiisa!icn 

:>OE3.5.3 L iGroundw.ller dl:;cO';arge :o wells or~$;)<1!':=:.'-'.~ "--------------1 
DOE3.5.4 L lGrourldwater dlsdlarge !0 fres.'lwarers 

UKN1.6.12 L iAccutr:u!ation in soii$'H1C orgar.ic debris 

UKN2.4.5 L iAlteed soil or strtace water c--.emts_try_ 

HMIP4.2.4 L i 6.3.6.4.6.11 !Sediment/Wale~ in!eraaior. willl t!"le allllosphe<e 
NEA1.6.12 L 6.3 !Acrumulaiion in soils and croanic debris 
NEA1.7.4 L 6.3 !Soil and sediment biol!:rbalion 
NEA1.7.5 

IAECL2.1S 

AECL3.75 
AECl3.84 
AECl3.88 
~ct3.100 
AECl3.101 
IAECL3.112 
OOE3.3.2.1 

DOE3.3.2.2 
IOOE3.3.2.3 
DOE3.32.4 
DOE3.32.5 
OOE3.3.4~1 

DOE3.3.42 I 

OOE3.3.4.3 

DOE3.3.4.4 
DOE3.3.4.5 

OOE3.3.5.1 
DOE3.3.52 
OOE3.3.5.3 
OOE3.3.5.4 
OOE3.5.2.1 
DOE3.522 
OOE3.52.3 

L 6.3 

A.. 6.~.6.5 !~zones 

l 6.4 ~ot~boCies 
HL 6.3.6.4 iOulaoor_~ofwate! 
L 6.4 !Runoff 
L 
L 
L 

HL 
L 
L 
L 
A.. 
R. 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

6.3.6.4 

6.4 
6.4.6.5 

6.4 
6.4 
6.4 
6.4 

5.4 
6.4 
6.4 
6.4 
6.4 
6.4 
5.4 

6.4 
6.4 
6.4 

6.3.5.4 
6.3.6.4 
6.3.6.4 

I Sedimen:: resus!)enSion in water bodies 

!Sulface- cH 

I Surface l!ow ~ (esllJartne): Sua:essio:'lal deYeiOornenr 
; Sur!ace .~ cha!ac:eristics 'esttJarine): Effects of sea leYef _cnange 
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BIOSPHERE CATEGORY: 
satEENED FEPs UST 

(sc:eened} 

6.4 fSurfaeelnaar-surtace watar ~)rocesses icontln...C) 
DOE3.5.2..4 l 6.3.6.4 tGrotmdwarer disc:har~ lD soils: Volatilisalion 
OOE3.5.3 t 6..3.6.4 'Groundwaler discharoe lD well'> or s~ 

OOE3.5.4 l 6.3.6.4 !Grounc!wa!er r- ;ct:arge==-z;:....;:ID;....;.;.freshwate===-=rs=----------------t 
OOE3.5.7.1 l 6.4 iSU!Iace wate: bodies: ~r ~ow 
OOE3.5.7 2 L 6.4 I Surface water bOdies: SIJsDende<J sediments 

OOE3.5.7 .3 t. 6.4 ~Surtaoe water bodies: Boi!Ol:l sedimer.ts 
DOE3.5..7.4 t 5.4 !SI.I!faoe WGier bodies:. Effects on vege!alion 
OOE3.5..7 .5 l 6.4 iSutlace wa!er bodies: Effects of ffwial system development 
SKI5.41 Hl 6.4.6. 1 1 ;Water proc!udl'l<: we~ 
1UKn1 .3.1 Gl.. 6.2.6.4 !Predpilalion. temoean:re and soil water balance 
t;KN1.5.4 R. 6.4 IG..-oundwaler ~ (ID surface wa!er, ID springs,ID soils. <o wells. to :narir 
iHMJP4.U l 6.3.6.4 1Gnn!ndwarer disd1arQe lD soils and surface wa<ers 
HMIP4.2..2 l 6.4 IStmace water mixing 
l!iMIP4.2..4 l I 6..3.6.4.6.11 !Sediment!Wa!erfll<IS intetaction wiltl the atmosPhere 
IHMJP4.3.1 l t 6.4 fTerestria! waJEr use 
~ 1.5. 1 Gl.. 6.4 I River flow and lai<e level cl1anQes 

~JE:~;:;~;Jt :'!\'~:·;·;;:::;It;:I;:)i:
1

::::'•'':::::j;;j:JIW!:(:j§;[;;illW'0k'('S;;;~0j;::;rym8fi:,::§yi~:-~::.;,:,:t.,, ..... . 
6.5 I Coa:tta.l water/ocean prccasses 
AECt.2.16 R.. 6.4.6.5 iDisc:harge zones 

H.. 5.4.5.5 iWa.:e- source 
OOE3.3.6.1 6.5 t ! Coas:ai waters: Tidal mixing_ 
DOE3.3.62 6.5 
OOE3.3.6.3 6.5 l : Coas1al waters: E~eas of sea leY€! char.ge 
OOE3.3.7.1 5.5 l iOcean waters: Water exchar.ge 
OOE3.3..72 5.5 l !Ocean waters: Et:ec:s of sea level char.ge 

DOE3.4.3 t 5.5 
OOE3.4.4 l 6.5 
OOE3.5.5 l 5.5 
OOE3.5.6 l 6.5 
OOE3.5.8. ~ l 6.5 
OOE3.5.a..2 l 6.5 
OOE3.5.8..3 l 6.5 
OOE3.5.8..4 l 6.5 
DOE3.5.S.5 1. 5.5 !Estuaries: Elfeas on · 
OOE3.5.8..6 i l 5.5 
OOE3.5.S.7 L 5.5 
DOE3.5.9 .1 l 5.5 !Coastal waters: Water transoort 
OOE3.5.92 L 5.5 
DOE3.5.9.3 l 5.5 
DOE3..5.9.4 l 5.5 
OOE3.5.9.5 L 5.5 !Coastal wamrs: Effects ot es:uat.ne deve!oomem 
OOE3.5.9.5 l s.s 
OOE3.5.9.7 l 5.5 
HMIP4.32 l 5.5 iEswame wa1er use 
HMIP4.3.3 L 5.5 

! .Ei:? 
&..6 ""''!~:-effects i j 
IAECL3.ss t 6.5 
!AECL3.82 l 6.6 
iOOE2.4.1 u SiR 6.6 
OOE2..4.l1.2 BfR 6.6 I Gas transDOrt: gas phase 
UKN1.5.4 8fR 6.6.5.10 I Gas mediated tiansport 

u'KN1.6.S BFR 6.5.6.10 · MJiliphase flow and gas driven !low 

HMIP2.3. 1 0 BR'L 6.6.6.10 
HMIP2.3.11 BFR 6.6.EUC 
HMIP4.1.3 l 6.6 I Gas disl:ha!9e 
NEA1.5.4 8fR 6.6.6. 10 
NEA 1.6.5 BfR 6.6.6.10 
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~----------~---------~---~--~--------------.. 
BIOSPHERECA"TEGORY: 
salEENED FEPs UST 

(screened) 

V8'fTI'ER i CA1$0RY i CON. CODE tFEP NAME 

6..7 iMicroblologlcal!blo!oglcal IICtlvity 
AECl3.8 L 6.7 !Bacteria and miaobes (soil} 
AECL3.9 l 6.7 !Bioconcentration 
AECt3.12 L 6.7 iBiowxiciry 

IAECL3.15 l 6.7 i&lt'rowing animals 
OOE2.4.9 I3R'L 6.7 !Transport of radionudides bOund !0 microbes 
OOE2.4.14 FR. 6.7.6.8 I . . micai changes 

HMIP2.3.9 8I'R. 6.7.6.10 !TransDOt! of radicnudides bOtll'd !0 microbes 
HMIP2.3.13 BFA.. 6. 7 ,6.8 :Biogeodlemic:al changes. 

HMIP42.3 L 6.3,&..7 iSediment tallSPOrt including bio!!Jrba!ion 
HMIP425 l 6_7 :BioacaJmulatJon and translocallOil 

HMIP4.2.6 l j 6. 7,6.8 processes 

[AECl.320 L 6.8 iCOOmical precipiration 

IAECL3.96 l 6.3.6.8 'Soil porewarer pH 
DOE2.4.14 FR. s.7.s.a , _ chanQeS 

IAEA 1 .132 BFA.. 6<3 'Ruid ir.tecaclions: Dissolu:!on 
PGA1.11 A.. s.a :w~. miner3lisaticr. 
PGA3.13 8Ffi_ 6.8.6. 12 r • i<a! pt-.eoo.":ler.aaeffects (eg_ conoid torma!iorl} 
SKJ4.1.1 8FR. 6. 8 ~ eooditions 
SKI4.12 8I'R. 6.8 i pli-devialions 

UKN2..4.5 l 6.3.6.8 /Altered soil or surface wall!!' c!lemislry 

HMIP2.3.7 8I'R. 6.3 ~Changes in er cttemsuy <m !low ditecOOn 
HMIP2.3.12 8fR. 6.8 lihefma! effec1s on -~emisttv 
HMIP2.3.13 8Ff!_ 6.7.6.8 : ct:anQes 

HU!P4.2.6 L 6.7,6.8 processes 

NEAt.6.14 ER'I.. 6.8 iChemical gracflefl!S (~ effec!s and osmosis} 

AECL3.97 l l_ 6..3.6.9 !Soi scr;>lion 

OOE2.4.4.1 8R'l 6.9 iSoklbiliiY=_ elfec:s of lltl_ and Eh 
OOE2.4.42 8R'l 6.9 lSOitlbili~ effects ot ionic Sllenath 

OOE2.4.4.3 8FR 5.9 iSoiUbiii~ effeas ot ·~ compie_En9_ ~IS 
OOE2A4.5 em. 
OOE2.4.4.8 8Ff!_ 

00"'-2.4.5.1 8Ff!_ 

OOE2.4.52 8FR 
OOE2.4.53 !!FR. 
DOE2.4.5.4 SFR.. 
OOE2.4.5.5 8I'R. 
OOE2.4.5.6 I 8Ff!_ 

OOE2.4.5.7 Em.. 
OOE2.4.5.8 Blf't 
00€2.4.5.1 0 BR't. 
DOE2.4.5.13 8fR. 
OOE2.4.10 8fR. 
SKI4.1.4 BIFL 
SK14.1.6 BFR.. 
Sl<14.1 .9 BfR.. 
SKT6.5 SIR 
SKI7.5 IR. 
UKN1..6.6 BEP-
UKN1.6.7 SFFt 
UK.'I1.6.8 SIR 
UKN1.6.10 8fR. 
UKN1.6.13 SIR 
HMIP2.3A 8FFL 
HMlP2.3.S 8ffl. 
HMIP2.3.6 SFR. 
iiiEA1 .6.6 BFR. 
NEA1.6.7 8fR. 
NEA1.6.8 BFR.. 
NEAL5.10 BFR.. 
NEA1.6.13 BR'L 

6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 

iSoiPiion: El!eds ot 2H and Eh 
iSoiJ)lio!l: Efteds ot ionic s:rengttt 

!Somtion: Elf«<s Of na'" .: . 1 organ;,; c:o~ ~'115 
!Soll)tion: Elfec!s ot inorganic cor:-.;lleXItlg a~:s 
~~ elff!ciS of narural CDIIoids 
!Sornlior.: effectS of ~ aaivilV 

IOilulion 
i lso1Dpic dilution 

! Sornton jfmeartnon-linear. reversiblefJrTeversibte' 
!Oissolulion, ~__pitlllorl and · n 

- I agll!I1S 

'Mass. isotopic and ~dilution 

; DiSSOlution, prec:p;:aw~ anc crys:aliisa!icn 
. :~ts 
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BIOSAiERECATEGORY: 
SCREENED FE's I..JST 

(screened) 

lOENt'FIER I CAICG;C.RY ; CON.COOE !FEPNAME 
&.1 0 !Radlonucllde transport processes 
AECL3.38 L 6.10 I Deposition (wet ar.d dty) 

AECl3.41 L 6.10 >Dispersion 
$1<16.4 ER't.. 6.10 iOisoersion 
UKN1.6.1 i3fFI.. 6. t 0 !Advection and dis;lersio:"! 

UKN1.62 8R'l. 6. 1 0 iDlffuslon 
UKN1.6.3 8FFt. 6.10 !Ma:rix diffusion 
l.JKN1.6.4 8R'l. 5.6.6. tO •Gas me<fta!Ed <rar.spc:t 

UKN1.S.S 8I'Fl. 6.6.6.10 lt.AJ!tipnase flow and <l8S driven llow 
HMiP2.3. 1 8R'l. 6.1 0 !Advection 
HMI?2.32 BFA. s.10 ;oif<' .. Jsicm 
Hl.&IP2.3.3 8R'l. 6.1 0 · dis~ 
HMIP2.3.9 8R'l. 6.7.6.10 iTransport of radionudides bound 10 :r.:crobes 
HMIP2.3..1 0 8f'R. 6 .6.6. 10 iT ransoort of active gases 
HMIPZ.3..11 EH'l 6.6.6.10 !Gas induced grcundwatec transpOrt 

INEA1.6.1 8fR. 6.10 !Adw!dion and c3s;lefsion 
NEA1.6.2 8I'Fl. 6.10 !Diffusion 
INEA 1.6.3 8FA.. s. 1 o i Malrix diffusion 
NEA1.6.4 8FFl.. 6.6.6.10 !Gas med!aled transpot! 

IAECl.3.14 L &.. 11 ! BuiJC<ng rr.ate-iais 

IAECl.3.17 L _6:;::·c.:.1c.:.1_-;l.:;:Ca-casses==::::::....,----.,--------------------f 
IAECl.3.18 L 6.1 ! !carC::."KlQeflic contaminants 
IAEct32S l 6.: 1 iConYeC!Ion. ~ and d!ffusion (atmosptleric} 
AECl.3.2S l 6.11 !Critical grvup- agriCJl-'..JI'al !abour 
AECl329 L 6.11 !Critical grooo • clo!hing 2t1d home fumishings 
AECt3.30 L 6.11 !Critical g:-oup- eYOI::tion 
AECL3.31 L 6.11 iC.'i!ical !lfOGP • house ioca!ion 
AECl.3.3'2 L 6.11 !Critica! QrOUO - individcalitv 
AECl3.33 L 6.1 1 !Ctilical !T-lUil - leiswe ~ 

=r:t"""' L 5.11 !Critica! QnlUP- petS 

AECt3.79 L 6.11 :Precioitation (meteocicl 
AECt3.81 WL? 6.11 !Radioloxic con1amir.an!s 
AECl.3..91 Hl. 6.11 :Showe<s and htlmidffiers 
AECl.3..99 1-L 6.1.6. 11 ! Space hea!ing 
AECl3. 102 L 6.1 1 in air 
AEct3.107 i L 6..2.6.11 iTreesap 
AECl3.114 I a 5.1 1 !Wmc1 
DOE3.6. u I L 6.1 1 !Ex!emal e~ L.a:nO 
OOE3..6. 12 L 6.11 :External exoosure: Secfunents 
DOE3.6. 1.3 L 6.11 !Extem31 e.ti)OSUe: Water bOdies 
DOE3.6..2. 1 L 6.1 1 i lnQeslion and Drinking water 

DOE3.6..2~ L 6.11 !lnaestion and '"' crops 
DOE3.62.3 , s.1 1 'Ingestion aid Domes1IC aruma! prodl.oas 
DOE3.62.4 L 6.11 ilnges!ion and Wild plants 

DOE3.6 '> .5 L 6. 11 i Ingestion and Wild animals 
00€3.62.6 L 6.1 1 ! l!lcles!ion ancl Soils and sediments 
DOE3.5.3. 1 L 6.11 i!nhala!ion and SoilS and sediments 
DOE3.6.32 L 6.11 ilnhalation 2nd Gases and vapours fmcloor) 

DOE3.6.3.3 L 5. 1 ~ ! Inhalation and Gases and vapaurs [outdoor~ 
DOE3.6.3.4 L 6.11 llnhalalion and Siolic material 
00€3.6.3.5 L 6.11 t:nhalalion and salt partides 
SKI5.41 1-L 6.4.6.11 :Waier oroducing weD 
IHMIP4.2.4 L 6.3.6.4,6.11 !Sediment/Wa!er/gas :meracnon wilt! tt>e al!T".osOOe«! 

IHMIP4.4.1 L 6.1 1 !External e.xpasue 

HMIP4.42 L 6.1 1 ilnges':ion 

~4.4.3 l 6.11 ilnhalalion 
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6.12 
IAECI-3..25 
~ECL3.57 
!IECL3.92 
OOE2.4.7.1 
~4.72 

OOE2.4.7.3 
DOE2.4.7.4 
OOE2.4.8.1 
OOE.2..4.82 
DOE2.4.8.3 
OOE2.4.8.4 
OOE4.1.Ll 
DOE4.1.12 
IAEA222 
PGA3.13 
Sl<17.3 
~2 
UKN1.6.9 
UI<N2.12 
HMIP2.3.8 
HMIP5.1.1 
NEA1.6.9 
NEA2..4.8 

' CAlEGOAY i I CON..COCE 

BIOSPHERE CAl"EGORY: 
SCRf:B£D FEPs l.JST 

(sereer.ed) 

ii'EPNAME 
I Specific tactors ' I l 6.12 :Colloids 
i G. ~ 6.12 1Greemouse (food PfQd•.c-Jon)_ 
I H. ! 6.12 !S:noitinQ 
I sm. i 6.12 !~ ccilo!d transport in Porot.:s media 

i 3fK ; 6.12 lcmanic colloid rransoorr in Frac:uree :r.edia 
I 8R'l ! 6.12 iOrQanic cc!loid transPOrt EF.eas cf PH and Eh 

sm. ' 6.12 iOrganic_ eoiloid :rnnspcrt Effects of icr:ic Slrenglh 

! BR"- i 6.12 ;:no~ ccDoid tmnSllOfl: Porous media 

! BfR ' 6.12 ; fn~ic colloid tranSO<lC!: Fractured media 
' 6Ff'l 6.12 i lnot~~ cclloid l!ai1S;)Ott: Effects of pH and Eh 
; 8R'l ' 6.12 l!notQani~ ~Bcid !!anSpOrt Ef!eas of ionic~ 

I FR. 6.12 ; Bore.'loie seal failt."'e 

' FR. ; 6.12 i Borehole seal deQada:ion 
FR. 6.12 'Inadequate desig:'r. E:rp;ora:ion borehole seal failure 

l 8Fft ! 6.6.6.12 ; 'cal pherolr".er.ate!!actS (eg_ collo>d formalJO<l) 

' H. ! 6.1,6-2.6.12 ilntrusion ir. ac:::m1Ulation zone tn the biosohere ' 
FR i 6.12 ! Shalt and Borehole Seal 

i Bffl ' 6.12 !Col!cid lonnalio."l. dissolution and trans;x>rt 
l FR ; 6.12 ~-e/lole seal failure and deg~ 

~ 8R'l i 6.12 !Cclloid trar.soort 

! FR. ' 6.12 i Loss of nregrny or !:lO<e/x)!e sealS 
j 8R'l ' 6.12 !Colloid formation. dissolutton, and rrar.spor;: ' 

H. 6.1.6.12 ; Demog:aphic ~ urban developmer:t 
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CONSOUOATEO FEPs LIST FOR GEOLOGYICUMATE 

7.2 !Rock defocmation ifaults. fi'ac:tures 
L3 !Meta~no~plic processes ; 

:7:4 !Erosiontweatherin<l (surlace} :inciuding denudation and t ~landslide 

7.5 !Groundwcter flow and e~ ;im:!l.ICfmg denudation and t effects. land slide 

!7. 6 !Scriace wale<" flow and eftects 
17.7 !Sea-!evef effec!s 
17.8 iMagnerX; effec!s 
I. 9 ciaf elfec!S 

17. 1 0 iClimaie effects (natural) 
17. 11 :Specific !actors 'greenhouse-induced climate eF.ea. undetecte1 features. gas eflec!S. 9E 



IJENTFER 

7.1 
AECt1.31 
AEct220 
iAEClz_36 
AEC!..3.44 
DOE2..2..1.1 .. OOE2..2..12 
OOE2..2..6.2 
OOE2..2..6.3 
OOE4.1.3.1 
IAEA1.1 
IAEA1.14.3 
PGA2.1 
SK!5.15 
~l2..7 
SNl2..8 
isNL32 
UKN1.2..6 
UKN1.2.8 
HMiP2.1.6 
HMIP3..1.2 
NEA1.2..6 

~~~J&~ 
7:2'''"•-•-•·•-
AECL2.23 
OOE1.4.6 
OOE2..2..1.:$ 
DOE2.2..7.1 
DOE2..2..7.2 
OOE2..2..7.3 
OOE.2.2..8 
IAEA1.11 
PGA2.6 
PGA2.7 
SKI4.2.6 
SKJ5.16 
SNI...3..6 
SNL3.7 
UK.N1.2..9 
UKN1-2..10 
HM1P2.1.7 
HMIP2.1.8 
NEA1.2..~ 

INEA1.2..10 

!:;::'::::::;•;::::•;::;: 
7.3 
AECL2..40 
DOE2..2..3.1 
DOE2..2..3.2 
DOE2..2..3.3 
?GA1.10 

iUKN1.2..• 
IHM!P2.1.3 
N£A1.2.4 

I c:.uEGORY I 

GEOLOGYICUMATE CATEUORY: 
SCREENED FEPs UST 

(sorted) 

CON.. CODE !FEPNAME 

I Seismic: events/major land movement 

i G l 7 .. 1 1 
i G ; 7.1 l Eatthqualces I 

! G ! 7. t ;lsosra!ic rebound 

i G ; 7.1 I Earthauakes ; 

i G ' 7.1 !~tt 

! G 
I 7.1 iSubsidence ! . 

RG 7.1 l8:temally:-induced seismicity ! ' i ffi ! 7.1 : NazuraJ seismicity 
I G 

; 7.1 !Subsidence and faultlflacture induction I 

f G i 7.10 rCiimalic change 

! G 1 7.1 i UpliltiSubsidence: lsosta!ic: 
; G i 7.1 l Earthquakes 
1 G ~ 7.1 ;Earthquakes 
i G ~ 7.1.7.11 iTsur.amis 
r G . 7.1 !Regionai Stbsidente tT Uplilr (also ~to subsurface} 

! G ~ 7.1 !Seismic Aclivily_ 
G ' 7_ T :Uplift and subsidence (e.g. orogenic. iscsta!icl_ 

[ G ' 7.1 [Seismicity 
G ' 7.1 !Seismicit'! 

i G : 7.10 iNarural ornate change 
G 7.1 : Uplill a."ld subsidence (orogenic. isostali<:l_ 

1 G 1 7.1 
''"":·,:-•-::·:::: --,,_ 

'''"""'''''''''''' 
·rRoc:k deformation i 

-- --

i G i 7.2 !Faulting 
' G 7.2 ! Fracturing__ 

G ! 7.2 i Lareral and/or vertical flexure 
! G i 7.2 !Faulli~ring: Adivation 
! G . 7.2 ! Faulling/fractllring; Gener.ttion 
~ G ! 7.2 iFauhir. . . ; ChanQe ot 

G i 7.2 [Majer incision 
I G ! 7.2 IFaulli 

.. 

; G ; 7.2 !Movements al faufts 
' G ' 7.2 t Fomlalion of ne"N faults I 

; G ! 7.2 iFaulling 
G J 7.2 I Uplift aoo SUbsXleflCe 
G : 72 ! Form<ilion of tmercon~ Fracture ~ems ' I G ' 7.2 !Faulling 

' <F 72 I Faull aclivalion 
G i 7.2 ;Faull generation 
G ; 7.2 !Fau · ~ 

G i 7.2 ! Major incision 
G i 7.2 iFaui aQivation 

.L .~. i 7.2 .i~)tf:.{i:ii·fl!i 
processes ! 

: G I 7.3 i~rpttic activity 
; G f 7.3 'Conlact metamorphism 
i G i 7.3 ~ Regional metaJnofl)hism 
! G i 7.3 l Disfocalion m!!tanl_oqJ_hism 

G 7.3 !Mer 
G 7.3 ' acm"itv 
G i 7.3 iMetamorphisln 
G i 7.3 ; MQ!amOrphic ac!iviry 
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IJENiFlER 
7.4 
AECL2.Z1 
AECL2.61 
AECl2.62 
AECl3.45 
OOE2.2.9 
OOE3.2.1.3 

!OOE3.2.2.3 
DOE3.2.4.2 
DOE3.5.1.3 
IAEA1.4 
IAEA1.5 
IAEA1.6 
iAEA1.8 
~1.3 

~1.4 

SKI5.26 
SNt.2..1 
UKN1.4.1 
UKN1.4.5 
UKN1.4.6 
UKN1.4.7 
UKN1.4.8 
UKN1.4.9 
UKN1.4.10 
HMIP2.4.1 
HMIP2.4.2 

I CA1EGORY i 

GEOLOGVJCUMATE CAlEGORY: 
SCREENED FEPs LIST 

(sorted} 

COh..COOE iFEPNM£ 
!Erosioi'IIWeathering (surface' 

G 7.4 !Erosion 
G 7.4 :-r. - cvrrent 
G 7.4 IT - future 
G 7.4 i Erosion - fa!eral transport 

G 7.4 !Wea!hering 
G 7.4 !Generalised denudalion: Glacial 
G 7.4.7.9 !Localised denudation: Glacial 
G 7.4.7.7 (Coaslal erosion 0ue to sea-level dlange 
G 7.4.7.9 ! Erosion: Glacial 
G 7.4 lOenuda!ion 
G 7.4.7.6 !S!ream erosion 
G 7.4.7..9 fGiacial erosoo 
G 7.4 JSedimentation 
G 7.4 l Erosion (fltlviaJ and alacia,'} 
G 7.4 fSedimenta!lon 
G 7.4 ! &osion on surface/sediments 
G 7.4 ! Erosicn.'Sedimemation 
G 7.4 !landslide 
G 7.4 tP.eshwater sediment transport and deoosition 

G 7.4 iCoastal erasion and estuarine deo.-elocmenr 
G 7.4 lMarine sediment transport and deposition 
G 7.4 l Frost weathering and sallfluction 
G 7.4 !Chemical denudation and weathering 
G 7.4 I Frosl weathering 

G 7.4 i GenerafiSed den:ldalion 
G 7.4 : localised denudation 

NEA1.4.1 G 7.4 !Landslide 
NEA1.4.9 G 7.4 'Ciwnical denudation and weatr.eri:lg 

DOE2.3.1 G 7. 5 !Variation in grcxmdwater redla."'QE! 
DOE2.3.2 G 7.5 !Groundwater Jesses (dired 0 n. springflow} 

lAEA1.2 G 7.5,7.6 !Hydrological d'lange 

~~-6·'·""··:::::·:::::;::::::'~%¥::::ffi,:?\'','r::·:::t0::,i::[ii==·:'::j~~t;tez::~~=:=~,:tt::::,,. ·\=·=::·:·=:.:o:::t.::::::::::: ,.,., .. ,,, ..... ·····=:···:ro:::::r:::::·:::: .. ······{ 
7.6 o Surface water flow and effects 
iAEA1.2 G 7.5.7.6 il-iydrological ~ 
IAEA1o5 G 7.4.7.6 ;Stleam erosion I 
IAEA 1.7 G 7 0 6. 7. 10 i F'IOCldirlo 
IAEA2.6 G 7.5.7.6 !Larae-scale hydrological change 
UKN1o3.1 G. 7. 6. 7. 1 o i ~ation. temPerature and soil water balance 
UKN1.3.2 G 7.6.7.10 !Extremes of ~-anon. snow melt and associaled flooding_ 
UKN1.5.1 G 7. 6 ! River !low and lake level changes 

NEM.3.1 G 7.6.7.10 :Prec;lilaiion. temoerarure. and sail water balance 

OOE3..1.1.3 G 7.7,7.11 i Greenl'louse-induced Sea level rise 
OOE3.1.2.3 G 7.7.709 :G:aciollinterglacial cycling: Sea level d'langes (riseifall) 

DOE3.2.4.2 G 7.407.7 iCoasta! erosion due 10 sea-level dlange 
OOE3.3.1 G 7.7 ! Soil mcislure and ev.3POfalion due to sea-lev!!! change 
!AEA1.3 G 7.7 !Sea level change 
~1.2 G 7.7 !Sea-level changes 
SKI5.31 G 7.7 !Chame in sealeYel 
SNI..2.4 i G 7.7 ! Sea-level Varialions 
UKN1.3.4 G 7.7 I Sea-leYei rise/fall 

NEA1.3.4 G 7.7 i Sea-level riselfall 
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llENTFER 
7.8 
AECl2-38 
IAE:a.3.so 
SKI520 
UKN1.2.2 

IN~1:~ 

7:9 
AECL1.41 
AE.Cl2.28 
AECt3..56 
DOE3.1..2.1 
DOE:l1..2.2 
DOE:l12..3 
DOE:l1..2.5 
DOE3.1..2.6 
OOE3.1..2.7 
OOE3.12..8 
DOE:l1..2..9 
DOE3.1.2.10 
DOE3.1.3.1 
DOE3.1.3.2 
OOE3..2.2.3 
DOE3.2..3.3 
OOE3.5.1.3 
IAEA1.5 
!SKis.17 
iSkl5.22 
!SK15.4e 
iSIOO.tO 
SNI.2.2 
il<N1.3.5 

L'l<N1.3.6 
HMIP3..1.3 

NEA1.3.5 
N&\1.3.6 

INEA1.:f7 

11 .t'o 
AECt.1. 14 

AECL2.8 
AECL322 
'~"= 
lAEA1.1 
IAEAL7 
IAEA2.5 
PGAU 
SKI6.10 
SNU3 

~12 
3.1 

UKN1.3..2 

UKN1.3.7 
HMlP3.12 
HMIP3.1.3 
HMIP3..1.4 

NEA1.1.2 
NEA1.3.1 

tEA1.3.2 
NEA1.3..7 

GEOLOGYJCUMATE CATEGORY: 
SCREENED FEPsUST 

(sorted) 

CA"'I"EGGRY i CON.. CODE 'FEP NAME 
! Magnetic effeets r ; <; 

l G I 7.8 : M3!:netic poles 

G ! 7.8 !Flipping of E!aM's magneti: poles 

' G ' 7.8 !Changes ol the magnetic liejd 

' G f 7.8 iJ! the Earth's magl'lE!Iic lield 1 

J G l 7.}! !~ .... ..,.-=in ~~l·t~--~~~<·~- , .. 

)~~~~ial 
:.:-'2 . ;;-o..-_; :·L.::_;;::;.;;~·::-: 

effects 

G ' 7.9 ]Glaciation 

' G 7.9 lSa:iabon 
G 7.9 IGI:acia!iOa 
G i 7.9 IGiaciaV111ter~ cveiing,: PreciPi!axion 

; G i 7.9 IGiaciallinref!:llacia! ~ Te 
! G 7.7.7.9 IG.Iaciaifll'lletOiiil::ial cvelinQ: Sea iew! ~- (riseltall) 

' I.G I 7.9 !Gia::ialiinletgtacial cvding: efleas • 
! G i 7.9 IGlaciallintecQ!acial ~II'IQ: Sea:scn.aJ!v frozm <;roond 

~ G I 7.9 !Giacialfll'ltergfacial cycling:: Petmanenily frozen _g_round 

i G ! 7.9 !Gfa I cycling: Glaciation 
! G ' 7.9 iG!acialrrnerglacial cyclirlg.: D~l:adation 

! G ~ 7.9 iGiaciallinterglacial eyding;_ Potential evaPOr.a!ion 

' G f 7.9.7.11 lGiaciaYinlecglacial exll: gmenhouse cas induced 
' 
I G ; 7.9 !Gfadallinterglacial exil dtle !o o~ causes 
: G ; 7.4,7.9 \localised de!'rudation; Gla<:ial . G i 7.9 <Sediment redistri:lution: Glacial 
' G ' 7.4.7.9 lE.-osion: Glacial t ' 
i G f 7.4.7.9 \Giecia! ercsion 

i G 7.9 i Permafrost 
I ffi ; 7.9.7.11 IAcaJmiJialion of qases under Permafrost 
l G I 

7.9 ~ ' l G ! 7.9.7.10 
I G I 7. 9 iG!a:ialion 
I G i 7.9 i effeQS {eg. • high seasor-.ality) 

' G i 7.9 IGiaciatioA (~ 
.. 

.glacial~ I ctJang&) 
' 

G 7.9.7.10 !Exit from . I cyding 

; G 1 7. 9 ~ elfecls lOOflllalrost. lligll 
} 

i G I 

7.;:.10 I~~}~ -- • Qlacial loading. 
ical change) 

' 
l ·--~ i 

:cii'inate' ~ (natural) l 
· .... ·. ,,:;;,,:,.,.)·~ 

' ' 
i 
j 

i 

' ! 
I 
; 

' 
i 
! 
~ 

i 
I 
I 
! 
I 
l 

! 
' 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G. 
G 
G 
G 
G 
G 
G 
G 
G 
G 

' 
' 

' 
' 

' 

f 

; 

I 

' 
i 

j 

7.10 ;climale d!anQe 

7.10 lCftmale chan!l'! 
7.10 I Climate 
7.10 iCiimare - ewllltion 
7.10 !Climatie change 

7.6.7.10 [Booc!ing . 
7.10 tcrunalic cnanqe · dimale control) 
7.10 I Climale_ cl'langes 

7.9.7.10 !No ice age 
7.10 :Pluvial Periods 
7.10 i Solar insclalion 

7.6.7.10 ; Preelpitafion. ternperatUre and soil warer balar'K:e 

7.6.7.10 ! Exlremes of predpitalioo. snow melt and associaled ffoodi.-:q_ 
7.10 !No ice aQe 

7.10 i Na!ura! climate c:hariQe 
7.9.7.10 ;en from 

... 
er;laciai cye!ing 

7.10 'lntensiiic:alion oi natural c!imale c11anae 
7.10 ; saar insolation 

7.6.7.~0 1 PnlCicitalion. t • and soi water balance 

7.1 o :~ ol fl!9llai!On. snow melt and assoaated floodi'-:------; 
7.9.7.to ;No~eeaye ~ 
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GEOLOGYt'CUMATE CATEGORY: 
SCREENED FEPs UST 

(sorted) 

2JeNTFIER 1 CATEGORY I CON.. COOE IFEP NAME 

7.11 
AEC!.2.29 
AECl3.57 
AECI.3.58 

iAect.3.59 
AECL3.114 
OOE2.2.10 
DOS:-2..2. 11 
OOE3.1.1.1 
OOE3.1.1.2 
OOE3.1.1.3 
OOE3.1.1.5 
DOE3.1.1.6 
DOE3.1.3.1 

IAEA1.12 
IAEA1.t5.1 
IAEA1.152 
IAEA1.15.3 
IAEA1.15.4 
!AEA1.15.5 
SKI:5.22 
SK15.43 

Is-effie taaors 
I G 

a 
G 
G 
a 
G 
G 
G 
G 
G 

!.J3 
G 
G 
G 
G 
G 
G 
G 
G 

<R 
ffi 

7.11 
7 _11 
7.11 
7.11 
7.11 
7.11 
7.11 
7 _11 

7.11 
7.7.7.11 

7.11 
7.11 

7.9.7.11 
7.11 
7.11 
7.11 
7.11 
7.11 
7.11 

7.9.7.11 
7.11 

iGreen.iouse (lood 2fl>l1_uaion) 
!Greenhouse effect 
L Groundshin~. treeshine 
!Wtnd 
i Effects of nat'.Jral gases 
\Geothermal elfeas 
iGreer.house-ir.duced 

iGreenilouse-ind Ecoloaical effeas 
i Greeni1ouse-induced Potential 
iGiac:fallinl~ exit: ' \1<35 ir.duced 
fGeochemic:al char,qe 
I Unde{eaed fea1ures: Faulls.. shear zones 

~Undetec!ed featureS: Brecda_~ 

'Undeteaed learures: Lava tubes 

I Undeteded features: Gas or brine ~ 

; Accumulation of oases under permafrost 
; Methane intrusion 

SNl2.7 G 7.1,7.11 !Tsunamis 
UKN1.2.11 G 7.11 i Rock he!erogeneitY (e.g.. permeabilitv. mineralogy) affecting water and cas fie 

UKN1..2.12 1'\3 7.11 JUnde!eaed lea:ures te_.g. faulls. ttaaure networks. shear zones. bcec:::iation. 

UKN2.4.9 r-G 7.11 :Antnr~enic climate chanQe (q;eenhouse effea) 

HMIP3.1. 1 1-13 7.11 !Hurr.an induced climate change 

NEA 1..2. 1 1 G 7. 11 I Roc!<. heterogeneity (oerm~ mi."le!a_logy). affectino water and gas :tow 

NEA 1..2. 12 G 7. 11 1 Ur.de!ected features {faults. traaure netWO!ks, shear zor.es. brecciation. qas 

0&&:~:j:~1:~:~:~~:,::·-,;, ::::::rxmmrsit~:,:::::n'rt!:im:mnrllwl0iim1:;&8i~:::&;;;[•ii:j;,:f;~::I: :,,,,,::. ::;;::{::-::::;'rr_:: ~ {""'?' 
' l I 

IAEA1.14.l G :XXXX jUpl~dence: Or~ 

IAEA1.14.2 G :XXXX !UpliltiSubsidence: Epeir~ 
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CONSOUDAlED FEPs UST FOR HUMAN INFUJENCES 

&::::~:~::;:;:;;~~:~:::::::::::::::::::::::::::::::::·:·.· .. :.=_:_:;:_.; (};:::::; 

i lnadvenent intrUSion 
! Sur.ace acti"..rities 

wastes 



8.1 
AECl1.52 

AECU.S 
AECL3JO 
OOE42.3 
DOE42. 10 
IAEA2.8.1 
tAEA2.8.2 
IAEA2.8.3 

PGA4.32 
SKJ5.21 
SK15.36 

SKI5.37 
SKI7.3 
SN!.4.1 
SNL42 
SNL4.4 
SNL4..5 
"UKN2.3.3 
UKN2.3.9 
HMIP52.4 
NEA2.3.3 
NEA2..3.9 

HUMAN FACTORS CATEGoRY: 
SCREENED FEPs LIST 

(sorted) 

; CATEGORY I CON.. CODE !FEP NAME 
:Inadvertent intrusion 

H 8.1 
H 8.1 

: H 8.1 
H 8.1 
H 8.1 
H 8.1 
H 8.1 
H 8.1 
H 8.1 
H 8.1.8.7 
H 8.1 
H 8.1 

H.. 8.1 

H 8.1 
H 8.1 
H 8.1 

H 8.1 
H 8.1 

H 8.1 
H 8.1 
H 8.1 

! fi .L 8.1 
·_::::{ 

!surta~ activities 
H 8.2 

:Intrusion (human} 

:Intrusion (inadvertent) 
: E.xplolatory dnlfo-.g 
:Archaeolaqical inveslioations 
!!r..advertent tu1Ufe- intrusion: Exploratory drilling 
ilnadvenent futute- intrusion: ArchaEOlogical exhumalicn 
i Inadvertent future intrusion: Resource rr.ining imineral. water. 
iDrilling: in f'c.>t rock 

iFuture boreholes and l.!l'lde!eded past boreholes 
; Reuse of boreholes 

! Intrusion in accumulation zone in the bioschere 
! Inadvertent lnnusions: 
! lnadvertern Intrusions: Onllinq 
i Inadvertent !mrusions: Injection Wells 

'Expio!ator( driHinq 
iArchaecloqical i 
'Actidental intrusioo 

'"' drilling 

H 8.2 SKI7.7 :Human induced chanQeS in surface hydrology 

SKT7.8 H 8.2.8.4 :Altered sur1ace water chemistry by humans 
fSNL5. 1 H 8.2.8.4 :Hvdrok>gic S:resses: lrrig<ili<:>l1_ 

SN1.5.2 H 8.2 lHvdroloclic Stresses: Damminq of Slreams or P.ivers 

UKN2.4.6 H 8.2 I Land use chanQes 

NEA2..4.5 H.. 8.2.8.4 !Altered soii 0( SUiface water 

AECL2. 14 1-F 8.3 'Dewa!eri!lg 
AECl2..69 iWells H 8.3 

H 8.3 AECL2.70 :Wells (high demand) 
H.. 8.3.8.4 AECl3.60 !Heat storaQe in lakes or underground 
H 8.3 
H 8.3 

H 8.3 OOE4.2.8 \Construction of underQround st«ag<:!ldisocSal facilities 

H 8.3 
H 8.3 
H I 8.3 ~.2 ilnieclion ol tiquid wasle 

H ! 8.3 PGA4.4 iGeolhermal energy production in avstalline rod< 
H 8.3 SK!5.28 iU~mrl dwe!f109S 

H 8.3 
H 8.3 
H 8.3 

H S.3 UKN2.3.8 !Underground construclion 
H 8.3 IUKN2.3.10 llnjecsioo ot liquid was:es 
H 8.3 NEA2.3.5 iGeolhermal er.erQY production 
H 8.3 

H 8.3 

H 8.3 NEA2.3.1 o :Injection of liquid wastes 
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llENTFER I CA1EGORY I 

$.4 iWater use 
AECt3.60 1-1.. 
AECt3.67 H 
AECL3_7S 1-1.. 
AECL3.112 !-l. 
DOE4.2.12 H 

SKJS27 H 
SK15.41 !-l. 
Sl\;'7.8 H 
SN1.5.1 H 
UKN2.3.11 H 
UKN2.4.4 H 

HUMAN FACTORS CATEGORY: 
SCREENED FEPs UST 

(sorted) 

CON. CODE lFEP NAME 

8.3.8.4 
8.4 [Industrial use of -.vaier 

8.4.8.6 
8.4 :war.~ source 
8.4 'Groundwater abstraaion 

8.4 !Human induced actions on groundwater rec~ 
8.4 

8.2.8.4 (AI!ered surface warer chemistry by humans 
6.2.8A 

8.4 iGroundwatec- abslraction 
8.4,8.5 

NEA2..3.11 H 8.4 \Groundwater abstraction 

NEA2.4.4 H 8.4.8.5 llrrigatioo 

AECL3.19 !-L 8. 5 ;Charcoal prodoct'.on 

AECt3.49 i-L 8.5 !FISh fanninq 

AECL3.54 1-L 8.5 iGame ranching 

'UKN2.4.4 H 8.4,8.5 llnioarion 

UKN2.4.7 H B.S lAQricullurai and fisheries praclice charKles 
NEA2.4.4 H ; 8.4,8.5 {Irrigation 

AEct3.53 H 8.6 iFood 
AECL3.75 H.... 8.4.8.6 [Outdoor sprayir.g ol water 

AEct3.91 H:. 8. 6 iShoweiS and humidifiets 
AECL3.92 1-1.. 8.6 !Smoldng 

AECl3.99 H.... 8.6 iSoace lleati~ 
IAEA2.4.1 H 8. 6 !Transpoo agellt introdoction: tnigaiion 

IAEA2.4.2 H 8.6 !Transport agent_ introciuction: Raservons 
IAEA2..4.3 H 8.6 ITtanSPOrt agent introduction: lr.tec:ional artifiOal ~oundwater Rectlar~ oc -.vi 

AECL2. 6 I-FF 8. 7 ! Boreiloles - unsealed 
AECL2.66 1-F 8. 7 !Vaull dosute (~"lCCmplere 1 
AECL3.1 09 H.... 8. 7 l Urbanizalion on the site 
IAEA2.1.1 H a. 7 i Undeleaed Pas! intrusion: 8otehoies 
IAEA2.1.2 H 8. 7 i Undetected pas< intrusion: Mine s.'latts 
Sl<JS.2 H 8. 7 ! Non-sealed reQCJSilorv 

Sl<i5.3 H s. 7 ~Stray mar.erials !ell 

SKIS. 4 H 8. 7 f i:lecontamination materials left 

SKI5.9 H 8. 7 i Unsealed boreholes and/or shafts 
SKl5.21 H 8.1.8.7 lFuture boreholes and undetected past boreholes 

SKI6.8 H 8. 7 ; Human indoced climate chanQe 
SKI7.9 H a. 7 i!.oss o: ll!COfds 
SKI7.11 H 8.7 iCity on the site 

UKN2. 1.1 H a. 7 1 Unde!ected pas! inrnJsions. {e<z.. boreholes. minii'IQI 

UKN2.2.1 H 8.7 iRadioaaiveW<!Siedisposalenor 

UKN2.22 !-8 8. 7 :Inadequate backflil or comQ<tc:tion. voidaoe 

UKN2.2.4 'M-1 8. 7 i lnadveftent inclusion of undesirable marerials 

UKN2.2..9 H 8. 7 lAbandonmenl ot unsealed repository_ 

UKN2..2.10 R-f 8. 7 i Poor closure 

U~2.12 HJ 8. 7 :Effec:IS of~ ~lion 

UKN2..4.1 H a. 7 !Loss ol records 

Ul<N2..4.8 H 8. 7 'Demographic dlange. uroan dev~ 
UKN2.4.9 1-G 8. 7 !Anlhropoqenic c!imar.e chanQe (<l!eenhouse et!ect) 

HMIP3.1. i 1-G 8. 7 !Human ill<:1IJced climate chanQe 
N.EA2.. 1.1 H 8. 7 lUndefeaed past intrusions • mininyL 

N"EAZ.. 1. 7 1-R 8. 7 :Common cause failures 

NEA2.. 1 .8 1-R 8. 7 ; Poor qtJaiity construaion 
NEA2.4.1 H a. 7 Loss of records 
NEA2..4 B !-1.. a. 7 ic change. u!ban deY@looment 
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I~ ! CA"TEGORY 
lOn!ER (not relevant) 

INEA2..1.4 1-R 
INEA2.. 1.5 1-R 

HUMAN FACTORS CATEGORY: 
SCREENED FEPs LIST 

(sorted) 

.XXXX I Investigation borehole seal failure and degradation 

.XXXX iShatt «access iunnel seal faiiure and deq;adation 

.XXXX i Stiess field changes. seniir.g. s..tlsidence or caving 

.XXXX i Dewarer!ng of host rock 
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APPENDIX 6 

Final List of FEP s 



Appendix 6. Final List of FEPs 

The following pages (13) contain the final list of FEPs generated as a 
result of the audit held at Kema1.-ta on April 21st, 1993. Additions to 
FEP descriptions, based on discussions during the audit, have been added 
in parentheses, mainly in 1.TPPER CASE. 

The key to the coding (letters) added to the left-hand column of the tables 
(AcDIT CODE) is given below. 

EFEP A feature, event or process (FEP) which is external 

to the Process System. 

F new FEP 

L new link in the in.fl.uence diagram 

L • new link to other parts of the Process System 

(e.g. far-field, biosphere) 

The eight categories have been retained for FEP descriptions. For the bio
sphere, several FEP descriptions may be combined. Rather than reduce 
these FEPs to one entry, however, the original descriptions have been re
tained and 'group' has been added to one of the first two columns. Shading 
has also been added, where appropriate, to heip identify individual grorrps. 



" 

-----··~-----------
FINAL FEPs: WASTE CATEGORY 

an=d lfEP NAME IAUDrr! t 

! Wast. dl&rucfll~ {initia~ SYSIBI DESCRIPTION 

: ilnventol'y 
I !L " ph~ staboT«y 

I IHer:ercg_eiieity of waste foi'TIIS {chEmical. phVSi<::al} 

!Waste; radiGnuc:llde decay and growth 
!Wast~ rsdiologic:aUn!diation effects 

I : !Racr!OI\Isis 
L ' lRadia!ion ~ of the malrix inCluding embrinlement 

! ~~of ~ 
l !Gas -He 
IWeste: gas generation and effects 

iRlmlalion of gases 

L ' IAdive melhane. ca.rbon dioxide and omer ac:!ivegases"'='-------------
f 1 Chemical changes due 10 Q:as • 

! ~en b'l melal com:sion 

l Waste: beet generation 
; lBadioac!ive decav: heat 
:waste: thenno-mechanical effects 

l llilemlal crad<inq 

i !Marli!fial ~ dlanQes 

!Waste: tbermo-etlernic:al effects 
' lThermally induced chemical changes (wat« chemistry) 

i Waste: elec:tro-<:bemical effects 
F j iE!e<:troehemic:al 
l \ i EleaJical effe<:ls of melal corrosioo 

l Waste ~datioo.lc:onosionldissotution 
i ! Plecipitalion and dissolution 
I iSouR:e terms 
j iSoorce termS {otheO 
! iMesar corrosion: wa:s~es 
i jf~ wastes 

l lCMmicai d1anges due to metal COITOSion 
1 i Internal cormsion oue to was~e 
! !Metallic conosion . • iifolm. internal and extema.l ageJIIS. ga5 • I eg. H2) 

' ' -; j 

!Waste: ~mical reaetions.'regime 
! iCttemical ~.osmosis {INCWOE in FeP . . ) ' 

I lCbemic:af killelics (!NCt.UOE 3': FEP 
l iComPex. fon:llation: wasteS 1 
, ! Chemical cbatlaes due to metal COITOSion i 

L ! lCilemieal dlanges due to gas pnlduttion 
i ,_ eUeas: geocbemical c:h3lge 

l ;~ within fUel mattix 
! !~ili2ation 
! !Redox~ 
; ! Dissolution 
J Jlnter.aelions wilt~ COm:$00 ~and wast'? 

/Ws=m:: lltCiionuclk:fe c:t~-nsary 
I I · · 
j lComt:lleX formation: wasteS 

1 ISolubility within flH!I matriX 

, i ASCI"YSSa!lizatioo 
I :Solubilitv and precipitation 
1 Waste: specifio: factors 
I 1Colloid loimalion: wastes 
I a. Cs-migration to fuef sariace 
! lOam~ or devialing fuel 

F 1 i Roie of the eventual within the eanister (new FE?: PREFERE:NT!Al PATHWAYS} 
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AUD£T1 i 
CODEf !FEPNAME 

; Clmi~ materielsiccn:Struction: SYSTEM OESCRIPlJON 

i !Inventory_ 
; Canister: c:orrosiontdegradation processes 

Eft? ' tCor.tainer failure (early} 

iCon!ainer failure jlo_ng-tenn} 
i I Con!ainer" healir.g (include in FEP - corrosion) 
i !Corrosion f.'l'ldudiOQ D<!ltial corrosion) • 

!Pitting 
i Precipitation and dissoiution 

;:: ; Radiation damage to container (embrinlemer.t) 
!Uniform corrosion 
iStrudumf container metal corrosioll: locaf!Sed 
!Stn:crural CO!llainer mEial corrosion: bulk 
iStrucrural conrainer metal corrosion: aevice 
lSlruc!IH<Il coota.iner melai corrosion: stress corrosion cracking 

!Chemical ~ due to me!a.l corrosion 
:Chemical reaaions {o::lpper corrosion) 

: Roie of chlorides in copper c:orroSon 
r Corrosive aoents. Sulchldes. oxvc:en etc 
:Backfill effec:s on Cu corrosion 
! Swemno of corrosion prodlJCIS 

Canister: gas ~eduction and effects 
11-it_droqen: corrosion of container steel 
j Gas !ranspo!t In the waste CO'ltainer 

Canister. microbiological effectsJ.-nicrobiat activity -i Canister: thermo-mechanical effects 
F IDitiering thermaJ expansion of ca'lisler and backfifi 

L tThermal cracking 
Canister: eleetro-c:hemical effe<.;ts 

F I Eleclrochemical 
l iCowled elteds . 

iNalural telluric elearodlemicai reac1ions !INCLUDE in FEP d ) 

Canister: stress/mechanical effeets 
s=a:> 1 Coolainer 1ailure (early} 

! canister movement 
i Mecl1anical canister damaqe {failurn) 

!Creeping ol copper 
\StreSS corrosion craciting 

8'5" ! Loss of ductililv 
: Clacl<ing along welds 

i Ex!emal stress 
! - pressure on canister 

!Internal pressure 
i Swelling_ of corrosion QfQQ_UdS 

Canister: geochemical reactionslregimoe 
I Chemical kinetics I 
i Container corrosion produas 
I -- and dissolution I 

i of cooosion oroduas (INCLUDE in wa:er chemistrv) 
!Chemic:ai effeas: Interactions ol waste package and rock 

- !Chemical~ (_electrochemical elleds and osmosis) 

' Csniste!": radionucfide transport t:hroagb containers 
! Release of raa1011UCii<les from the tailumd canister-

Canister: specific factors 
I Role of the M:!lt'.Jal within the canister (?P.EFEREl'o'TIAL PATK#AYS) 

!Radiation effects on canisler 
etP l Random caniStet de feels - quaf!ly control 
8=t:P :eommon cause canister delec:ts- quaity control 
s=g> ; Material delec!s. e.g_ early canister faiiJre 
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ANAL FEPs: BUFFERiBACKFlll. 

AUDIT! i 
CODE! iFEPNAME 

1 Buffer/backfill cllaracteristics: SYSTE!IA OESCRlPllON 

I ; BaCkfiil characters:;' :;s 

I t Hyd_!aolic concud'>~':v 
t !Long-term pM';;i::al sral:-'::t· I 

! Buffer/backfill: resa;~ nt~·cldesaturation 

I Bufferlbseldill: mec!-~"'""UCll!i "nects 
F I ! Preferential s iE -:he bufferJbacldiH 

I fMecllanical effec!s: local fractureslcmcks (PREFERENTW.. PATH\VAYS) 

I !Mechanical failurE~ of buffertbacldill (PREFERENTIAL PATHWAYS) 

I !Swelling !Xessut"e 

I \Moverne."ll of canister in buffer/backfill 
j ; Uneven sweRing of bentonite 

alling of corrosion 
, Bu:fferlbacfdill: thermal effects 

I iConvection (contaminant transport) 

I j Hydrothermal alteration 
j [Variations in gi'O!Jl'ldwater tempE!!"ature 

! ; Differing thermal ex__pat1SiQ!'I_ (canister-backfill; buffer-host rock} 
I !Thermal e.ifects on the buffer m2terial 
I I Soret effect I 

L· ! 1 Natural lhemlal effects (temperati..ITE< UNK tc FAR FIELD) 

L• l /Thermal effects (eg.. conaete hydration: UNK to FAR AELD) l 

1 lThermcxhemical effects 

I IThermal effects and (cflffusion) effects 

I Buffer!backfi.l!: electro-chemical effects 

I ; Natural telluric elscttod'lemical reactior.s 

l Buffer/backfill: gas effl!i:ts . 
' ! Groundwater flow due to gas production ! 

~ 
i Gas trar'tSl:lOrt: gas phase ar.d in solulion 
:chemieal effects: gas generation 
iTransport of active gases 

i Buffer/backfill: microbiological effectsimicrobial activity 

! Bufferlbaeldill: degradation 
I :o · • ._ oi the bentonite bv chemical reactions i 

' jCoa~ of bentonita ! 

' ! Radiation effects on bentonite i 

! ; Erosion of butferlbackfili 
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ANAL FEPs: BUFFER/BACKFILL 

AUDIT! ~ 

CODE I iFEPNAME 
;Bufferlbac:kfilf: geochemical regime 
; [Chemical gradients (INCLUDE in FEP description: water chemistry} 
; ;chemical kinetics (lNCLUDE in FEP desaipnon: water chemistry) ' 

• 
! l Precipitation and dissoi!ltion 

i !Chemical changes due to waste degradation {CHEMICAL CHANGES) 
L I l Chemical changes due to gas production {CHEMICAL CHANGES) 

;chemicat char.ges due to complex formation (CHEMICAL CHA."lGES) 

! iChemical changes dtle to colloid prodt::::tion (CHEMICAL CHANGES} 

I :chemical due to sorption (CHEMICAL CHANGES) 

! !Chemical chan~ due to speciaticn (CHEMICAl CHANGES) 
F j ; Isotopic dilution 

I ; Chemicai charlqes ooe to corrosion l 

I ;Saturation of sorption sites 
! \Effects of ben!cnite on groundwater che.-nistry 
' :Reactions with cement pore wa1er (INCLUDE in chemical degradation) i 

! :Redox front 
~Thermochemical changes 

! !Saline (or fresh) groundwater intrusion 
;Effects at saline-freshwater interface 
:Changes in groundwater flow direction (INCLUDE in FE? des..."Tiption) 

L i ! ...... :ical changes 

i Buffertbackfill: radionuc:lide transport processes 
I iGroundwater flow; advection/dispersion lsaturated conditions) 

L t !Diffusion (bulk. matrix. surface) 
FLL! iUnsatu . .r·ated transport 

! ; Groundwater flow: fracture 
L ; iGrocndwater flow: effects ct soltmon channels (PREFERENTIAL ?ATHWAYS . ;Sotet effect 

EH? l iTransport of chemically_ active substances into the near ..field 
l Buffer/backfill: radior.uc:lide chemistry 

i Precipitation. dissolution. reaystallisation. reconcent-alion 

' 
,.,. 

(linear. non-iinear. irreversible) ' 
l ;s 

:Solubility effects (pH and Eh; ionic strength. comp!exing agents. colloids) 
!Sorption effects (pH and Eh; ionic strength. complexing agents, cc!loids) 
[Changes in scrptive surtaces 
!Transport of radicnuclides bound to microbes 

: Buffer/bacldill: specific factors 
~; !Fautty buffer emolacement 

lCoUoid """'"'~""' ~ic and~c; porous and fractured media) 
' 1Extreme ctmmel flow of cxidants and nuclides (PREFERENTIAL PATHWAYS 

Eft? ' ! Inadequate backfiH or compaction. voidaae 

• i Anion exchange 
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ANAL FEPs: REPOSlTORY!NEAR-RELD ROCK 

AUDIT ' I 

CODE 1FEPNAME 
Near-field rocic:: elements/materials: SYSTEM DESCRIPTJON 

ilnventoJy 
fVault geometry 
!Rock. properties (porosity. ~ility. ~ulic head. conductivity} 

Near-fiefd :oelc: degradation 
.. iRock property changes (fractures. pore blocking. channel forr..ation/closure) 

!Borehole seal failure (inciudinQ investigation boreholes and shaft/tunnel\ 
fBorellole seal degradation (including ~. boreholes and shalt'tunne/) 

iCreepino of rock. mass 
!Subsidence and caving 

iPh micai degradation of concrete 
NQar-field rock: hydraulie effectslgroundwater How 

FLL !Unsaturated ~t 
iGI'OOI'Idwa:ef liow due to gas 

!Groundwater How {saturated conditions; incfuding_ fracture flow} . iGroondwater i1ow: effects of solution channels (PREFERENTIAL PATHWAYS) '-

L I Repository u -induced groundwater 
L i Naturally thermally-induced groundwater transport 

iThermo-lrJ(dro-mechanical effec!S 
i Resaturation 

' i DisMbed zone (hydromechanical) effects 

' iSatu:ated groundwater flow 
i Cl".anges in chemistry_ and flow direction 

i Near-field rock: mechanical effects 
i Formation of aadls 

' \Chang_es in in-situ stress field ... 
; !Changes in moisture content due to stress relief 

F ; ! Differential elastic: response 
F i I Non-elastic~ 

B'EP l fRePOSilav-induced seismicity 
6'tP i ; indt:ced seismicity 

i ! Differing themlai expansion of ttcst rock zones 
8'E? ; i Uneven swelfmg of bentonite 

; !Thermally-induced in host rock 
: Excavalion-ir.d!Jced SlresSifraauring in host rock 

4.5 (Near-field roek: thermal effects 

l iConvection 
! i Hydrothermal al1eration 
1 :Variations in tew.;:>erature 
j ;Thermal effeds (e.g. concrete hydration) 

iThermaf effects and ·~· (diffusion) cro~ 
!Thermal effects on 

l \Thermal differential elastic response 
L lThermal non-elastic . 

Near-field rock: aas ·~ and transport 
!Transport in gases a of gases 
i Hydrogen: corrosion of structural steel 
! Me:hane!C02 procfuction: elfeds of microbial _growth on properties of concrete 
:Gas transpOrt in the near field, as _gas ~.ase and in solulion 
i Accumulation of gases under permafrost 

g::a:> i Methane intrusion 
: 1 ransport cf adive gases 
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RNAL FEPs: REPOSITORYJNEAR..RS.D ROCK 

AUDIT i I 
ccoe I !FEPNAME 

I Near~field rock: mierobiologicallbioiogical activity 

i iMiaobi.oi activit}'_ 
! iTransi'Ql"t ot microbes into the near-lieid 

~ iRock property changes: microbial pore b!odting 

~ mical cha.'")9eS 
iNear-field roclc: geochemical regftne a 

i !Chemical g_radieniS (INCLUDE in FEP descrii)tion: water chemistry) 

; !Chemical kinetics 'INCLUDE in FEP description: water chemistry) 

i lPore .... - concrete 
l !Cement-stl!pllate reaction: conaete 
j !Cha.lJQES !n pore water comoosition. PH. Eh: conae~n I 
I iChemicaf changes due to waste degradation (CHEMICAL ~.ANGES) I 

L l !Chemical dlanqes <:fue to gas I {CHEMICAL CHANGES) 

! \Chemical changes _due to co~ formation (CHEMICAL CHANGES} 

f lChemical changes due to colloid (CHEMICAL CHANGES) 

~ !Chemical changes due to sorption {CHEmCAl CHANGES) 

!ChemicaJ chanQes due to s I (CHEMICAL CI-I.ANGESl 

; ! Fradllre mineralisation 
i Fluid interactions: dissolution 

i ChernicaJ effects: interactions ot waste pa~ and rock 

! iPtlysia:>-chemical phenomena/effects (eg. colloid formation} 
; !Reconcentration 

' 
!1"hennochemic: changes 

i I Chemical effec!s of roc:i< rei;rlbrcement 

ffi:P • iSaline (or fresh) grcun..'"water intnlsioo 

i 1 Efteds at saline-freshwater interface 

I Non-radioactive so1u!e ~in (effect on redox. effect oo Qtl. SOi~tion) 
; !"" ical otconaete 

: jl"foo"" in groundwater flow <fu-ecticm 
i Near-field reek: mdioaucfide chemistry 

1 ! Pr · · · , dissOIUlioR., isation. reconcernration 
I i ~~ (linear. non-linear. irreversible) 

I ! 
i jSolubiiitv effects (pH and Eh; iol'lic strengtn. complexing agen~. col'.oids) 

jSorptjoo effeciS (2H and Eh; ioe1ic strength, complexing ageniS, colloids) 

' in sorptiYe surfaces 

' l Diknion _(_mass. isotoilic, species) 

!Near-field roelc: radionuclide transport 
!Groundwater flow; advection/dispersion (sa!!Jiated conditions\ 

L ; !Diffusion (bulk. matrix, surface) 
: iSoret effect 
' !Transport of radioouclides bound to microbes 

i Near-field reek: specific factors 
! I Colloids 

e:E? ! L'1CO!'Ilplete vault or borehole closure 
e:5' ~ iUr.modeiled desian features 

EfEP i i lnadequale design: shaft seal and exploration borehole seal faili;re 

e:5' l !Open boreholes 

i :Extre.onechannei !low of oxidarttsand nuclides (PREF..RENTIAL PATHWAYS) 

8'EP 1 Poor quality construction 

En? t ; Material defecls (e.g_ early canister failure) 

EfEP ~ !Abandonment of unsealed 

8'S' ! (E.Ifects of phased operations 
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FINAL FEPs: FAR-FIElD 

AUDIT i ! 
COOE i iFEPNAME 

:Rock SYSTEM OESCRIFTIOH 
i I Rock prope!1ies {porosity. permeabilizy. discha:ge zones. fracrures) 

!Hydroc;eological effects 

' !Rock property changes (pom~ pemeabifay. fractures. pore bfoc!tinQ) 

! !Dewatering 
i !Geothermal ~ effec!s 
i 1Saiir:itv effe<:!s Oft flew 
i ISaruraied flOw 
j iVaria!ions in grwndwaler remperarure 

' iGas-indaced transpOrt 
"-! [Na!mally gr:oondwater transPOrt 

i iGroun<lwatec rechatge 

! ITr.ennal elfec:s: !!tid pressure, density. viscosity d'lar.Qes ! 

i !~ e#eas: fiuid mig:alion 
Em> ! tsaline (or fresh) groundwaler imrusion 

! lGroundwazer cor.dilioos ; ~ ""ed} 

' t~ ~., geometry and driving forces of !he f'.ow syS!em 
[Changes in flow direction 

iPhysic:al/mecllanical effects 
Em> ' !Reoositotv-ir1eueee:f seismici1v 
8=tP i !E:aemallv-illduced seislricitY 

!Fu activation 
F : tDifferential elastic response 
F ' iNon.elastic response 

!Thermal effects 
I iGeo.."'lermaa gradient etfec:ts 

l : !Themlal dilferen!ia! elastic leSPC)nSe 

l ' iThermal non-elasDe resoonse 
;Gas effeds and 

1Gas transpOrt lmo and !hrough ll1e lar-lie!d (gas chase and ir: solution) 
! ~~ !low and gas driven l!ow 
; IE!teas at natural~ 
; iTrans;:ort of adiY& gases 
'Microbiologlc:allbiologicaJ activity 

' lMiaobial aclivity 
IT ransoort of radionuc!ides !:lound 1D microbes 

l : Biogeoci1emical changes 
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ANAL FEPs: FAR-FIELD 

AUDIT 1 I 
COOE l !FEPNAME 

!GeochemicaJ regime 
iGrour!<i¥nter comoosition changes (pH. 8-, chemical composition) 

; ! Fraaure m~.salion • 
' !Weather'.r.g. rnineralisa!ion 

I !Dis..."'lution of iractute iiUingstprecipi1a!ions 

L ! fFar field ·stry - acids. oxidanrs. nittare 

8'E? i I Saline or freshwater inlmsion 
EHP i ! EHec::s at safone-freshwater imer.a.:e 

!Chemical gradients (electrocflemical effects and osmosis) 
L· i [Noo-radioac!iw: solute plume in geosphere (effect on redox. e..ffect on pH. sorption 

! i(UNK ID NEAR AEW) 
i RadiCMJCiide chemistJ'y 
: i · n bv organics (!t!duding h-..Jmic and fulW: acids) 

' l Precil>i!alion. dissolution. r reconcennalion 

i fSotpnon_ (iinear. non-linear. irteYersibie} 

i i Spec:ia:ion 
iChemic:al dlanges due to SCflllion. complex formation. spedation. gas. solub-oirf 

' 1 Solubiliry effec!s (pH and 8r. ionic strerlgtl\. comclemg agents. coiloids} 
lSorpt;on effects (pH a!'ld Eh; ionic s:renglh. comDiexing ager-'5. CO:loids) 

:ChanQes :n sorolive surlac:es 

' iT ranspori of radionuclides bound to mic:obes 

; Dik:tion 'mass. isotopic. species) 
5.9 'Radionucflde tr,>nsport 

iGroundwarer row: advectiontdispersion 'saturate<! condinOf'.s) 
!Diffusion (bulk.. mairix. su!1ace) 

FLL ; ! Unsaturated transPOrt 
: iGroor.dwa!er iiow: li'actu!e 

L !Groundwater liow: effecls of soiulion c!'lannels (PREFERENTW. PATHWAYS) 
i ;Sorer er.ect . !T rans;lOtt of radionucii<tes bound :o microbes 
! !Gas-mediated transport 

!Specific factors 
ffiP ;Boreholes .. unsealed 

' :Colloids: iormation & ef.-ects •inc!udi."~q inorganic and orgarr.c colloid transpoc:) 

EfEP ' t!~ple!e vauJ: dosute 
En? ; Rodl crooer1ies .. undetected features 

EHP : Unadequale design: shi!tl sea! or explora!ion borehole seai failure 

EHP f Extreme channel flow of oxidanls a'ld nuc:lldes 

EHP !Undelected fea.-ures (e.g .. l'aulls. fracture ne..'WO<ks. shear zones. discontin'.Ji1les. q<J 

' i S.'laf! and borehole seal degradation 
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AUDIT i 
!FE? NAME 

iHuma., eonsiderations 

EHP ! i land use d'lanQes 

1Eeo!ogicar factors 
1Ar.imalllabits (gr_oominq ancl fiQbtinQ. soil inQeslion, <iets; 

!Tfeesap 
iTerrestrial developmenl: nall.llai and systemS 

iTerreslrial ecological - t: Effeas of succession 
!Terresllial ecoioqic:al • Estuarine 
! Plants: Roor ~ including . i species (PlANTS} 

t Plants:: Deposilion on surfaces {_PlANTS) 

! P1an1s: Washoff and leaC!ling by rainfall (PLAlliTS} 

i Plants: Leaf-fall and seuescence {PlANTS) 
lPianls: Cydlng · PLANTSL_ 
i.Animals: l)p{ake by ingestiOn (AA'IMALS) 
1 Ar.ima1s: Uptake by inhalation (ANIMALS} 
[Animals: lnremal translocalion and reren..ion (ANIMALS} 

!Animals: Cycfmg ; (ANIMALSl 

'Animals: EHeas of re!ocalion and miQlation 1 ANiMALS) 
;PreciPitation. t~ .... and soil water balance 
l ch31'lge (e.g. forest fire cycles) 

L • i !Ecological r~ to climate, il'ldudinQ Qlacia!fl!lle~i ~ding(e.q_ desert iorrnalion} 

l HllNK to CLIMATE) 
iSoiltsadiment effects 

!Capillary rise in soil 
!Soi . (type. deplll, . pH, moisrure. sorption) 

!Ionic exchange in soil 
ISedimenr ill water bodies 
l5edimentalion in waler bodies 
iGroundwater to soils: advective. <liffusille. biolic. volatilisa!ion 
!Accumularion in~ 
iAccumuialion in soils and orgar.ic debris, including pear 
I 

l · . of soil moisiDre 
lSurfacelneer-surface water. 2!_oee5S8S 

i iGioondWaler , (to StJrface wa!er. springs, and wells) 

fF!ushing ot war bodies 
tSalface water bodies: · te.c.. cH) 

I !Near-surface ranoff • overland IJow. ir.tetllow. P.mlm flow. .e !low 
I ! Near-surface runoff processes: Variable souree area respoose 

if81~.,:~f~F 
! group Su1face flow charac!eiistics {esruarine\: Tli!a! ~ 

! arOIJP Surfaca 1low charaaeristics {esruarine): Successional deveiopmell! 

~III.W·~~:·~.·~ ..... •············ 
I !Surface water mixing 

~Sedimerulwaterlgas. interaction with the 
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FINALFEPs: BIOSPHERE 

AUDIT l 
CODE I 

······· >················ 

! grouo fOC:ean watetS: Effeds of sea IEM!l change 
!Groandwaler to estuaries 

... 

! group Coas:2f waleiS': sediment trans;:ort 
i grouo Coastal watess: Bonom sediment transoort 
! group Coastal waiess: Elfecls of sea level chanae 

i grouo CoaslaJ W<!lecs: Effeas of ooaslal erosion 
i grOt.'P Coastal watecs: EHedS of sea-lew! chanQe 

!Sea warer use 
! Gas effects 

1Gas leakage into 

[Gas tran5llO!t: Q3S phase and in soi'.nion 
! Gas disdlarge 

i Mic~obioloqicallbioJoQical activitY 

[ Biotoxicilv 
iSoil and SE!dirnent uansport indudinQ bioturbalion 

lTtanSDat ol radionuciides bound to microbes 
L l . . I chanQes 

i Geochemical regime (genaf81) 
: !Soil and surface wa!er chemistrv loH. Eh\ 

! Fluid interacticns: dissolution. precioita!ion 
lWealhelin9. mineralisation ··.· 
; • · ohenomenateffects feo. colloid formation) 
!AIIered soil or surface w.aler ' (pH. Ehl 
I Then:nal eflec!s on 
!Chemical gradieriS (e!ec:trochelr.ical effects and osmosis) 

! Radionuclide chemistry 
!CQmcllexalion bv oroanics (rnauoinq humic and fulvic adds\ 
i P · · · • dissolution. r reconcenlralion 

!Chemical changes due to~. complex fo.-malion. sceciation. cas ~orubili!v 
!Solubitily effects loH and Eh; ionic stre""lCilh. compiE!XiilO acents. colloids! 
\Son:ltion elleds loH and Eh: ionic strenc:th. comolexinQ aQerltS. colloids) 

! Dilutioo (mass. isotopic. species) 
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ANAL FEPs: GEOLOGY!CUMATE CATEGORY 

AUDIT! 

!FEPNAME 
!Seismic events/ma;or lend movement 

I !Regional uplift and subsidence (e.g. orogenic. isoslalic) 

Ei't? I iExtemally-induced seismici:y 
EHP 1 i Nanual · · 

fRock deformation 
i I Faulti : aC!ivation 

! i Faultii'J<:II1raduring: change olpropefties 

I t Formation ol new faults 
i. i Fonnarion ol ir.terconnected frac!lm! systems 
iMetamo[l)hic !)rocesses 
;Erosion/weathering {surface) 
! i8osion 
~ :('h. . in 

fWectthering 
; Extreme erosion and denudation: g,laciaf..ir.dttced (e.CJ. coastallslrearn erosioo~ 
iCo=taJ erosion due to sea-level chanQe 

!Siream erosion 
>Sedimentation 

Ef3=> i lland sflde 
L • j ! Freshwarer sediment transport and . . • (LINK to BIOSPHERE) 
L • l !Marine sediment transport anc:i . • • (liNl< 10 BIOS?HERE:) 

i !Solifluction 
i Ground-tee flow am:f effec:ts 

L' i !Variation in mNmAur.tter ~ !UNK 10 11=1 

!Surface water flow and effects 
f i I c:hanoe 

and soil water balance 
I !Snow mell 
t L RiYer- 1ow and lake 1eve1 dlanQes 
! Sea-level effects 

8=tP ! !Sea iellel ~ 
:Magnetic effects 

8'i? j in the Earth's ~tic field 
i Glaciatioi"Jglac!af effects 

8=tP ! !Giacialion 
a:a:> i iGlacSalftnrersl:l<:ial cydill9. elfeC1s sea level cbarlges) 

8'i? 1 ! Permalrcst 

! !Accumulation of gases_ under ~rost 
E:EP ~ !Noiceage • 

i Climate effects (natural) 

BtP I !Cli.."J131e change-· 

e:e:> 1 I Pluvial periods . I 

BtP I j lllsolalion ' 

l~c factors 
eg:> I iAnth ·· Climate chanqe (greenhoUS& effect) 

EtP i iWind ; 
BtP I :Tsunamis • 
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AUDfT I I 
C:Otei ifEPNAME 

!Inadvertent intruSion into !epository 
8'3> i !Archaeological invesligalions 

8'EP i ! Future intrusion: ex;lioratory boreholes 

8'B" I iFUlure intrusion: resouoce mining {e.g_ water. geothermal). 
8'EP ' !Reuse of boreholes 
Effi' i l!rnrusioo in accumulation zone in rile biosphere 
Effi' ! 
Effi' ! llnjection wells 

e::P f !Withdrawal wells 
!Surface aetivities 

etP l lEarmmovii'IQ 
L· . !Aherect soil or- surface water chemislry by human activi1ies (LiNK to BIOSPHERE} ! 

EfE? ! !Human induced cbanges in surfa::e hydrdogy 

ere:> i !Heaf SloraQe in lalces 
EH? i iHydrologic Stresses: irrigaiioo 
5'3' I ! · Stresses: darr.ming of streams or rivers 

!Subsurface activities 

' ;Dewa!ering 

! IWeas 

' 
!WeDs (hiQh demand} 

eB" ' !Heat storage u 

8tP i !Geothermal ene~gy produaion 
EfE? L IT unnelfinq_ 
8'EP j !Construc!ioR of underground storage/disposal lacilities 
EH? i !Conslruclion of underground dwellingsisheiters 
ere:> ' i Injection of liquid wastes i 

iWater use 
i llndllslrial use ot water 
i iOutdoor SPC<JVinQ ot waler 
; IGroezldwater abstradion 

8=s> I I Human induced aclions on er rec:harqe 

' 
ere:> 1 IReserwirs 
ere:> i i ln!entiooal artificial oiOUndwaler redlartle or withdrawal 

!Agricultural 8Pd fisberies pradiees 
i IFisb fanning 
; !Game ranching 

8'EP ! and fisheries prac:tic:e changes 
iSpeciflc factors 

ER:P . ! . . change. urban 

e:e> ! 1 Undetecrecl Past intrusioos (boreholes. mininq) 

ere:> ! !Stray materials left 

ere:> l !Decontamination materials left 
ER:P i !loss of records 
8'EP j · RadioacliYe waste disPoSal error 
EHr ' ! lna<:Ner.ent inclusion ol undesirable materials 
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