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@ Designated site for long-term isolation of high-level
radioactive waste

@ Proposed geologic repository
located in a >400-m-thick zone
of unsaturated volcanic tuffs

© Repository performance relies
on multiple barriers

> Engineered barriers

> Natural barriers

@ Objectives of the OST&I Natural Barriers Thrust Area

> Evaluate aspects of natural system that lead to enhanced
repository performance
0S




19A8TT-UL

a.,s__é \ LSO

sabeyoed ajsem yjeauaq
saw} |9Aed} Buisealoul
Aq @ouewuouad sjyauag o

(mopeys 3up)

sauwll} aduapisal

pasealoul R uoljeinjes
J9}JEM PIsSealdap JO SaU07Z (¢

pajeujwop ...owvgv(

mopeys

sajel MO|} @ uoljeinjes
19)eM pasealoul JO S8U0Z ¢

sbujuado Buipunouins
SSeuwl 3204 3y} ul J3Jem JO uonnqulsIip usAaun ul }jnsal pjnoys o

SSew X204 ay} uiypm suonounl
ainjoeu} Je JO 32eAUIl JIR/}20] JB SINJ20 , uoisnjoxa abedaasg,, <

ulejunoj eaonA je sbuiuado
3201 ojul J3jem zZn Jo abedasas juanaid Aew saaioj Auejiden o




21092 pa||p-Aip punoibiapun jo suonisodwo? Jajem-alod <

sajdwes |jem-jauunj} Jo suonisodwod salas-N Y204-3|OYM <

s}n} pap|am ui (aesAydoyii|) saijined ajeoas-iajaw
‘lednjeu punoJe suoljeleA |ediwayd pue o1dojosi asn o

suoisuawip YuUp Juswasejdws
0} Buijeas aiinbaa SpPIOA |einjeu |jews JO S3IPN}S <

UIBJUNOJA BOIN A }B SUOI}IPUOD MO|J~-MO]|
0} Buijeas aiinbai sjuswuadxa pjay ® Aiojeloge] <

suonebnsaAul mopeys J1a I’81SO 3dBINN o

jdaauesymepelisSHiticat bunsa )




UIeJUNO BIIN) 18
WNNURUOY) 3iNjoeld —

LAY
3UOISpUES B313g — .

(w) g mojeg yadaq 1

pues suly — 20
speag sse|o) — !
. 0°0
s'L 0’1 S0 00

(w) snipey 3uqa
Jajawieip ul wd 0/~ < S9ijIARD Japun

juasaid aq pjnoys smopeys HLIp Jey} ajedlipul s}jnsal [9poN o
saljIAed ojul abedaas ou sawnssy <
sawlibai Mo} usamiaq abueyoxa aAISNYIP-OAI}IBAPE SMO||Y <

wnnuijuod xujew-ainjoel} e ul Mojj
aje|nwis o} pasn (6861) ‘1€ 3@ dijiyd jo suonnjos [eanhjeuy <

Buijeos mopeys-}iip 101paid 0} pasn suoije|nwis [eaLIdBWNN o

SIT[ERGIN [TZalJE T[T




i R

suoneoo| eidwes 4
eaJe yoo|g
Aioysoday jenua) 3 7

yuq sso1) (gyo3)

¥oolg Asoysoday 8y Jo

uonezusjoeieyn
psoueyuy -

(483) Anproe4
saipms Aiojeiojdxg =

sjnej pajosjes — |

3001paq
21UBDJOA BusdoI

sysodep Auewsjenp) [
NOILLYNY1dX3

L1+91 8803
Si+91 8803

81+0€4S3 |
6.+6C 483

4

__....,.,QNMW., | JuQg sso1d gyo3 <
puaq ypou 483 <

(yn1 Bundg yedodo]) uoziioy Aiojisodau jo
s|jem [auun} wouj pajdwes saijiAed abie| yjIm sease om] o

SE[G TG (T2 G -[E1 0T




*0f. OF 0Z 0L O
_g_.:_._:a::_._a_._._:__‘

W05 0F
‘ .—ut-—%.ra.—.z‘:r_.::—:.-—::_:_::_L 5

SL+olgud3 | | 64+6T 453
Jawuwey Aiejol pjay-puey bBuisn paulejqo sajdwesqng o

sa|duiesensrioiiennensielieneds




(wnuqipnba Jen2as) ¢’ 03 jenba aJe
(Mv) sones AJADIE Ngez/Npez ‘SSBW JO I13)SURI) O} PASO]d SY204 U] <

AvasL As3asyz u69'9 PL¥Z ELR
Ulgez <0- Npgz «9- Zclper <g- | ﬁﬁiw i

Ngcz WoJy Aedap eydie Aq wioy Y e, 193ybnep pue Ny, <

(%900°0~) Nyez (%Z2°0) Nsez (%LZ°66) Ngez :S@0jOSI d2IY] ¢
N jo AjiAnoeolpel jeinjeN o

SjuawWa|d Jayjo Auew o} aAnejal N jo Ajjiqow Jajeals) ¢

(-HO®0oN pue f09%*0n) saxajdwod jAuein se a|gnjos
Alubiy si yaym ‘g.n JudjeAexay 0} ZIPIXO Ued M 204 ‘ZN U] <

v+ JUSJBARI}S) 3|qNjOSUl Se Juasaid SI Y204 Ul ) ¢
N JO JoiAeYyaq |ed1wayy o

6/6r g 0} ¥ wouy abuel syyn} JSOY Ul SUOIIBIJUIIUOI N ©

sadolosEsar




HY Neez/Nyez 12YDIY ‘UONBIdBP Nye7 SSO)
'SOI1el SSeW »D01-01-19)eM J3||ews

HY Ngez/Nysz 49MO| ‘UONS|ABP N,e, 1910BUD
‘so1jel ssew X}201-031-191em Jabie

S3I3IARD [ENPIAIPUI pUnoJe
$){204 ul pa32>adxa S} NS3 YY Necz/Nosz

saljadoad wioiun YyliMm S)}204 Ul Oljel ssew
}00.-0}-18)eM uo spuadap SsSO| Nyez PUB N JO da1baq o

3201 Ul 0°L > PUE JaJem Ul 0°| < (¥V) Sonel AJAROR Ngez/Nys; <

Ngez O3 dAjE|3M
Nyez $0 Buiyoea) |enyuaiajaid mojje sjoaya j102al-eyd|y o

SJUSLW3|3 J9Y3J0 O} dAI}e|aJ SUOIJBIIUSIUOID
lamo| BuiAes] awi} JOAO SSeW Y204 Woly payoes|sin o

M U0 toaetipHaosZIIe AN [0 S1021 1




GeneraiViholesRocKkeNGharactiernistics

@ Rock has different U characteristics in different areas
> Higher U and 234U/238U AR in ECRB Cross Drift samples
> Lower U and 224U/?%8U AR in ESF samples

© Differences in both U 1.01 -
concentration and % ;:: = 4
234 238 j . b i ‘

U/ _ UAR are 3. P * o e Less flux
consistent with I Prage e
different water fluxes S ;6. * -
in different areas 2 095 o

* _‘ﬁ—
¥ 0.94| More ﬂu’i +m S ESF 30+18
b= | 0.93- ¢% % QESF 29+79
> R —$—¢ BECRB 16+15
N 0.92- ** | BECRB 16+17
0.91 . B At iyt ——— A
3.8 4.0 4.2 4.4 4.6 48

Whole-rock U concentration, ug/g




Who 1 e=ROCKIGHEIM CAINGOIMPOSILIONS

Error bars = 3xSD GSP-1 rock standard

o o o 0.0140
@ Could U variations reflect org | SESFO0VE |
- - - 7 C ESF 28+79
differences in primary _ s b [oeche s _
i i+ 2 x [ WECRB 16417 S (&
magmatic compositions . 00125 |
e " i o.mzoé : %= f'*'
o Same samples analyzed for & .| a2 T
major & trace elements by ooto | ﬁ'hf.
XRF oot0s ¢ o = |
> Concentrations overlap in e ooss e o
both ECRB and ESF samples s
0.021 Error bars = 3xSD GSP-1 rock standard
@ No significant primary :
compositional differences i s
s _gs 2 oo f !
© Observed U variationsare 3¢ | s
caused by secondary - P
processes e ? oesr 579
i O ECRB 16+15
NP e PP SR P - oL
0.0153.30 3.50 3.70 3.90 4.10
| an OST&l K (wt. %)
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@ Cavity walls and ceilings analyzed to evaluate leaching
effects in areas of greater flow

> Greatest 24U depletion from cavity walls
> Intermediate 234U depletion from cavity ceilings

o Data support concept that more water flows through
rock on sides of cavities

-53
77 0 ;g
ESF 30418 55 =
68 -647 = 65 O

33 20
Gm 50

Analytical error = 3%




DifferencesuniE U EpIetion

@ Greater long-term water fluxes around ESF 29+79 and ESF 30+18
relative to ECRB 16+15 and 16+17 based on:

> Greater U loss and 234U depletion in whole-rock samples
> Thicker secondary mineral coatings on cavity floors
@ Greater 2°4U depletion beneath ESF 30+18 related to seepage
> Thick calcite-silica coating reflects long-term seepage accumulation
> Data imply that drift shadows are not likely where seepage is common

o Drift shadow effects are more prevalent in ECRB cavities with only
minor mineral coatings

-53

3- to 4-cm-thick . $
mineral coating ESF 30+18 =
on floor of 60 3

ESF 30+18 U IS s 6h [l RS
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