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SUBJECT: OCTOBER 19-20, 1990, VISIT TO GRIMSEL ROCK LABORATORY AND
WELLENBERG PROPOSED LOW LEVEL WASTE SITE, SWITZERLAND;
OCTOBER 22-24, 1990, FLOW HETEROGENEITY AND SITE EVALUATION
WORKSHOP SPONSORED BY ORGANIZATION OF ECONOMIC DEVELOPMENT
(DECD) IN PARIS, FRANCE; OCTOBER 25-26, 1990, MEETING 0F THE
NUC!. EAR ENERGY AGENCY C00RDINATING GROUP DN SITE EVALUATION
AND DESIGN OF EXPERIMENTS FOR RADI0 ACTIVE WASTE DISPOSAL (SEDE)
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Enclosed is an abstract and a detailed trip report which contains a summary

of some of the more important cbservations that we made as a result of our

attendance at the OECD sponsored Flow Heterogeneity and Site Evaluation Workshop

and associated field trips. In addition, the detailed report contains a summary

and results of the first SEDE meeting.
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TRIP REPORT ABSTRACT
DATE OF REPORT

12/12/90

OFFICIAL TRAVELERS: TRAVEL TO:
William Ford Lucerne, Switzerland
King Stablein and Paris, France

BEGINNING ON: 10/17/90

0FFICE: NMSS
Division of High Level Waste Management- UNTI L: 10/27/90
Geosciences & Systems Performance Branch
and Project Directorate

. . . . .

MEETING TITLE AND/0R AFFILIATION:

October 19 & 20, 1990, Visit to Grimsel Rock Laboratory and
Wellenberg Proposed Low Level Weste Site, Switzerland

October 22 - 24, 1990, Flow Heterogeneity and Site Evaluation
Workshop Sponsored by Organization of Economic Development (OECD) in
Paris, Framce

October 25-26, 1990, Meeting of the Nuclear Energy Agency
Coordinating Group on Site Evaluation and Design of-Experiments for
Radioactive Waste Disposal (SEDE) in Paris, France

ORGANIZED BY: Organization of Economic Development (OECD)

ABSTRACT AND/OR SUMMARY OF MEETING RESULTS
l

The theme of this trip-was to dete mine how to adequately characterize the I

ground water hydrology. of a proposed nuclear waste repository. Many of the
talks described specific field testing technologies _ and the ground water
characterization plans of countries who had representatives at the worksnop.
In general no dramatically new testing techniques and characterization
approaches were presented that have not been considered in the U.S. procrare.
At the Paris workshop more than one speaker made the point that it may La more
important to characterize the near field or local environment rather than largo
features in the repository environment. This is because, large features such
as regional faults can be readily identified and avoided in repository design,
whereas local faults and fractures cannot be avoided. William Ford (U.S.-NRC)
suggested that iterative performance assessment conducted in concert with site
characterization activities should be considered as an additional tool to help
insure adequate characterization of a site. This technique would require that
there be good communication between the characterization team and the
performance assessment team so that the interaction of both groups drives the
characterization program. This would have the advantages of: (1) focusing the
characterization program on those items believed to be impor: ant tc
performance, (2) developing performance assessment tools, (3) keeping
performance assessment concepts up to date, and (4) providing more time to make
needed changes in the characterization and performance assessment programs.
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On October 25 and 26, 1993, King Stablein attended the first SEDE meeting as a
member cf the U.S. delegation. An important function of the SEDE group is the
identification and development of initiatives for the international exchange of
information in the area of site evaluation and the design of experiments for
racicactive waste disposal. The SEDE group agreed to sponsor or co-sponsor
three workshops over the next two years. The first, to be held in June or
September of next year is on the topic of gas generation and gas release from
radioactive waste repositories. The second workshop was tentatively scheduled
to be held in Finland in Septerber,1991, on the topic of preclosure monitoring
of the geologic environment for deep waste disposal. The topic for the third
workshop, planned for scmetime in 1992, was left open. The SEDE group also
agreed to establish a working group on the measurements and physical
understanding of ground water flow through argillaceous rocks.
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DETAILED TRIP REPORT OF:

William Ford, Senior Hydrogeologist
Hydrologic Transport Section
Geosciences & Systems Performance Branch

King Stablein, Senior Project Manager
Repository Licensing and Quality Assurance

_

Project Directorate

SUBJECT: OCTOBER 19 & 20, 1990, VISIT TO GRIMSEL ROCK LABORATORY AND
WELLENBERG PROPOSED LOW LEVEL WASTE SITE, SWITZERLAND

OCTOBER 22 - 24, 1990, FLOW HETEROGENEITY AND SITE EVALUATION

WORKSHOP SPONSORED BY ORGANIZATION OF ECONOMIC DEVELOPMENT (OECD) IN-

PARIS, FRANCE
,

1

OCTOBER 25-26, 1990, MEETING OF THE NUCLEAR ENERGY AGENCY
COORDINATING GROUP ON SITE EVALUATION AND DESIGN OF EXPERIMENTS FOR
RADI0 ACTIVE WASTE DISPOSAL (SEDE) IN PARIS, FRANCE

i

This trip report contains a summary of some of the more important observations |
that we made as a result of our attendance at the OECD sponsored Flow .)
Heterogeneity and Site Evaluation Workshop and associated field trips. In ,

addition, it contains a summary and results of the first SEDE meeting. |
1

On October 19, 1990, we attended a tour of the Grimsel high level waste test
facility. TF , is an underground tunnel constructed in granitic rock and is
used by the wiss organization NAGRA for conducting tests that will be used to I

characterize a future high level waste repository s16 in Switzerland. Wea

toured ongoing ground water experiments in the tunnels. All the tunnels were
constructed with a tunnel boring machine with the exception of a few rooms. In
the United States it is currently being debated if it is better during site
characterization to construct tunnels using a' tunnel boring machine or with
explosives. Future tunnels at Grimsel will be constructed using a machine with
a movable single arm or with explosives so that fractures can be mapped more
effectivelyf y the geologists. We viewed a number of experiments designed tob
test the hydrologic properties of the rock at a variety of scales from borehole
size to.. rooms 3.5 meters-in diameter and 30 meters long. All of these tests
were modeled before and after to improve the models.of the test facility.

At this time'all proposed European high level sites are saturated sites, unlike
the Yucca Mt. site in Nevada, which is a saturated and unsaturated site.
However, while the Grimsel facility is constructed in saturated rock, it is
hypothesized that the tunnels have drained water from the rock, creating an

'

unsaturated zone around the tunnels. Other European underground test sites
have also reported-this phenomenon. This has a created an interest in_ studying
the unsaturated zone to better interpret the larger tunnel tests _ designed toi

| 'est the saturated zone,

i

On October 20, 1990, we attended a tour of the Wellenberg site, which is one of
six sites being characterized as a low level and intermediate waste repository.
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This facility will be constructed underground in a marl (a rock made up of an
,

intimate mixture of clay and particles of calcite), with the waste placed in i

tunnels. The site is presently being characterized using boreholes, with most
of the ground water tests focusing on the determination of hydrologic
parameters of low permeability rock from field tests. When underground testing
begins, the access tunnel will be constructed so that any fluid flowing in the
access tunnel would have to flow for some distance in a direction opposite to
the ground water flow, making it harder for wastes to escape from the
repository.

From October 22 to 24, 1990, we attended the OECD workshop on Flow
Heterogeneity and Site Evaluation in Paris, France. The theme of this workshop
was determining when a site has been adequately characterized. Many of the
talks described specific field testing technologies and the ground water
characterization plans of countries who had representatives at the workshop.
Other talks focused on statistical methods such as Monte Carlo and Krieging
techniques and the problems of combining hard and soft data of different
scales. In general no dramatically new techniques were presented that have not
been considered in the U.S. program.

More than one speaker made the point that it may be more important to
characterize the near field or local environment rather than large features in
the repository environawnt. This is because, large features such as regional
faults can be readily identified and avoided in repository design, whereas
local faults and fractures cannot be avoided.

William Ford (U.S. NRC) suggested that iterative performance assessment
conducted in concert with site characterization activities should be considered
as an additional tool to help insure adequate characterization of a site. This
technique would require that there be good communication between the
characterization team and the performance assessment team so that the
interaction of both groups drives the characterization program, This would
have the advantages of:

(1) focusing the characterization program on those items believed to be
important to performance;

(2) developing performance assessment tools;

(3) keeping performance assessment concepts up to date;

(4) providing more time to make needed changes in the characterization
and performance assessment programs.

Alan Flint (USGS) presented an interesting talk on prototype experiments
conductea for Yucca Mountain in nonwelded and welded tuffs of "G" Tunnel at the
Nevada Test Site. This study showed that core (3.2 and 6.1 cm in diameter) of

i different diameters exhibited the same hydrologic properties, establishing the
( usefulness of the smaller diameter core in characterizing Yucca Mt. It was
i also discovered that core data could not be used to predict the results of a
' larger hydrologic (imbibition) experiment conducted on the boreholes, unless

the geom 7try of the borehole was known. Neutron geophysical logging could be
used to predict the results of the larger tests, but not the results of
hydrologic (imbibition) tests on the individual core samples.
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On October 25 and 26, 1990 King Stablein attended the first SEDE meeting as a
member of the U.S. delegation headed by Robert Levich, U.S. Department of
Energy. An important function of the SEDE group is the identification and
development of initiatives for the international exchange of information in its
area of responsibility. The agenda for this first treeting featured the proposed
program of work for the SEDE group, but also included four technical papers on
the topic "New Measurement Techniques for Site Evaluation", as well as a brief
discussion of recent developments in national and international programs in the
area of site evaluation and design of experinents for radioactive waste
disposal,

The SEDE group agreed to :,ponsor or co-sponsor three workshops over the next two
years. The first, to be held in June or September of next year, is on the topic
of gas generation and gas release from radioactive waste repositories. This
workshop is to be co-sponsored by SEDE and NEA's Performance Assessment Advisory
Group (PAAS). Because of the relevance of the topic to the Waste Isolation
Pilot Plant Site (WlPP) in New Mexico, the member of the U.S. delegation
representing WIPP volunteered to participate in the planning for and conduct of
the workshop.

The second workshop, tentatively scheduled to be held in Finland in September,
1991, is on the topic of preclosure monitoring of the geologic environment for
deep waste disposai. The workshop could consider such matters as: parameters
that might be monitored; how the data would be used in model verification;
design of monitoring programs; frequency of measurements; and design of
instruments for monitoring purposes.

The tcpic for the third workshop, planned for sometime in 1992, was left open.
Two tooics were discussed as possibilities: (1) calibrating and testing

|
predictive migration models using palechydrogeological models; and (2)
geological investigations in support of long-term scenarios and time-dependent,

scenarios. Some combination of these two topics may be SEDE's choice for the-'

1992 workshop.

The SEDE group also agreed to establish a working group on the measurements and
physical understanding of ground water flow through argillaceous rocks. Despite

| a general lack of enthusiasm for this activity, a few countries agreed to send
; representatives in the early part of 1991 to explore what contribution could be

made by the working group.
1

Possible follow-up activities to the 1990 Flow Heterogeneity and Site Evaluation
Workshop were discussed, but there was no agreement on any future activities
based upon the workshop. The meeting closed with a tentative agreement that the
next SEDE meeting will take place in September,1991, in Helsinki, Finland.

Copies of the titles and abstracts from papers presented at the workshop are
attached, as well as copies of title pages from technical papers given at the
SEDE meeting. Written status reports were also submitted to the SEDE group by
eleven countries, the International Atomic Energy Agency (IAEA), and the
Commission of the European Communities (CEC) on recent developments in national
and international programs in the area of site evaluation and design of
n periments for radioactive waste disposal. A complete set of the technical
papers has been transmitted to the Center for Nuclear Regulatory Analyses and
the Advisory Committee on Nuclear Waste. A copy of any paper can be obtained by
contacting William Ford (ext. 20506) or King Stablein (ext. 20446)
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MODEllING OF BEDROCK AND GROUNDWATER F14W
FOR SITE EVALUATION

!L AHOKAS, P. SAKSA , Saanio & Riekkols Consulting Engineers Ltd
P.ANTTILA, Imstran Voima Oy (IVO)
K.MELING. Technical Research Centre of Finland
T.AIKAS, Teollisuuden voima Oy (TVO)

ABSTRACT

Site for Snal disposal of spent nuclear fuelin Finland will be selected by the end of
the year 2000. TVO is responsible for site selection program. In 1987 Sve areas were
selected for preliminary site charactensation. Anas cornprise hnnish Precambnan
crystalline rock types. Typical ertent of an area underinvesagationis 6-8 square km In
1992 will be decided which 2 or 3 areas will be characterised in detail dunng 1993 2000.
The emphasis ofsite investigation is put on ths identi facation and analysis oth ydra ulicall y
conductive sones and fracturing. Three dimensional groundwater modelung has been a
tool to evaluate suitability of the area for final disposal from the safety point of view.
Atternpts are made to increase the degree of reality in groundwater modelling.

EvaW AToes
CF STMTEGIES FOR efvtMOdE0 LOGIC

CHARACTENZATON CF A N AMA IN WApeE
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a Emch * Berger, aern, $wnaertend. trmerty at NAGAA, Beoen
3

COLENCO Power Canaderg, L4 Beoen, $smeartend
8

Golder Associnese, L4 Notengram, UL, and Rednwnd, WA, U.SA

(Wert eponsored try MOAA Portsreese 23, C>+6e01, Beoen, Sunsertand)

A 8 8T R A C T

The present paper esselbee a comgrerenem recoenary dewsooment ee stagy eut
incaedes a g.aeneteeve

aperoech to (Nenefy 0) vie uncerterwy enout the exassence o#W. _,. key testsee end G) twWs atullty to reduce Wee urumertestwy oy a preted
need epterston proppt The quantneeve meeru)dosogy is tissed on the prentee that one -
of Wie pnmary gosse of Wie one estpostoon progam le to anagreact, detect, and therector+i

tue luny hyWognosogic teeswes wreen have octne SwAhood of lorneng groterentes peevi

ways arougn tw peosonore. The 'sucomer of ew escrason vreeegy is assernined try
to protocery met Mm trecrnwoon su be obensned by the exoscreton program to
corem erwier rio acconce or the presence of presurernal pathways at the reocenary ste.
The epoeceton of Wie pneuNodc6cgy osmonorated be wery of rio escroach and sruscated

,

i

nome key aftsrences between yte two host rocas under consderatorL
l

.

L

1

FULLTE n Ascn;

,

I ,



- - .-- - . _ - ,

'

Q_
~*

.

.

t
-

IDENTW1CAf)CW of tpATK VAAAAIUTV AND METEA0GENETN O' THE
CULEBRA D0406cTE AT THE wAsir iS%ATION PtLOT P1,MT Sr!E'

RcharcL.See m m
Sende Natenal LaDoretones 8

Fluid Flow and Transport DMscr4 6M4
P 0 Bos 5430

Altugue'ove New Mexico. USA l?1&$

A88 TRACT

Tw csetro caiomas e e hete'oge%ous locany Pectured rneciurn w+ces transmess ey vows ovrv
seven oroe's of ma@*dtJde e the vicmRy of the Ws4to it:maten P83t Plant (WIPP) sat e touthess'em Nee
MerCo. U$ A t% spat + cistreuten of hyceaune propense withm the Caseers has been oeMee by
pegomng 150 hversJ c testa et ai we# locations Dhere aceses of tests are performed to provee oa:a
for c#e'ent peposes Smen.scaie tests saco es creste'ri toets a*d afug tests. and artermesettsca,e
pumpmg tes:s provce pcent ca:e usetJ e censooms inte parierers for numencel remoeing L.arge-
sca a Dwmpmg teste prtM00 infor'naton on the Out4tnJten of tractured borween widery scate$ weHs s'43
8'so provee cata for mooel CaabrtDon frecer testa prtMoe 04:a on trarsport mechentsme needed for
tr4%Doft moCD ng

|waleset 4+:c% e sea:?cet $v5ffm 8.0= ?tS*5 $v rea ?cesANAiv$'$ AND %6ste! Ai $7we,A?!cs
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At 44*t of a $w'staneF149 Coooe*at*o* tCget*e* =*th %404&
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vet t * C a t io* t eC * * * C 6 e s to assess**e tA** ef 9884tteacy of a aggyeeg eggg rpo aggte .eggg.;3.y
S.*ooset. Ott4''#C engiete*1*g geoleg1 Cal escotag 4*d sott'4'
Qe3'o@'CA' Co'e '379ieg **aS'ed t*e ide9t'84 fat'e' of di88e*ent<*4CtWPe syste's anc tme cett'eiaat40" 08 MYOP4wi'Cally i9eo**ta**

**atta*et. & )*D 8 1 mite electat *Cdei mal sted to ti*wlatesc*e +* s'tw *ests. The oe P *o=*a ace c a c ao t t + t * e s o' t *, 0.es*
Cotowit* S*o@ Pas are deto*ttreted oy the *o**Ete42y*tt4te my*
crai se CotoutatioPs as wel' as t*e t*4asoort Cs!Cw'at'oas.

NETWORK AMD EXPERitiefT DESIGN FOR CHARACTERf21840 HETEROGENEOUS
MEDLA. A THEORETICAL PRAMEWORK

Jeeve Carrera, SeteeHen OHveHe and Jav6er Sentpef.
Dep. ee ingenierte del Terrene. E.T.S.L Camines.
Univereeded PoHeecnica ele CatelvAe.
Sarselene, Speln.

A EfRRCT

Time atiservatbn network and expervnent deegn proceem is posed in me Iremework of
numertcel modenne of Row and acoute transport through permeetse medle. Thee leads e
formussang me deogn as mewneng the unceriemer of the modet 'o tse cenirand once ine

measuremens have been made. There are neveral types of uncertanty Thus, one may
menemize me uncertanty of model parametere (desen for parameter esamenon), of that
of preections to te made weh the model (design be preeceori). One may also tormutete the
doesgn to se to best dotnguson among ehemselve conceptual modeis (doelen be model

asenminanon). We present en algorithm tot seiecong the toceson of oceeneson poets

and the measuremeres to be made el them ao es to nunsmus (or maximme) e acesor kmcoon
of the parameter essmates covertence (or insormenon) marts. This approece adows
deegnsng a network lor parameter setmemort and model presScean. The febussie64 of me

method le ilustrated with a example showing Wnal the design is only mergmetty enered
,

I
when modne esaurgeone ere vened. Model decrimmeton is more tutte, as it le more
senweve so parameeer9elues than mnwnesson or uncerianty. We present a memodoeogy
to overcome this dimcuMy,.,

k f [g( g|) *

- .

_ _____--w.- - - - - '



_ - _ _ _ _ _ _ - _

+ + ,,

. ' + THE thTLLTNCE OF SCALE ON CALCULATT.D SOPJT1\TT'Y YAll'ES'
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J FROM IMBIBri10N EXPERIMENTS ON %12DED AND NONMTLDED T1TF.

Alan L Flint US Geological Survey,
Lorra ne E. F1mt. Ferux and Scimon of Nevada

and
Kenneth A. Richards U.S. Oeolegical Survey

Mercury. Nevada

ABSTRACT

Imbibiuon e.tpenments mere conducted on weldeo and nonmelded volcanic tuf!:
to determine the irdluence of sample Jize on the calculauon of Philip's sorpuvay parame.
ter at four different scales. Rock cores. 3.2 and 6.1 cm in diameter by an average of 5
cm long, were used in two laboratory scale expenmenu. A hortiontal borehole.10 cm i.-
diameter by 10 m long. mas used for the two field scale expenmenu. Imbibit.on irm the
enure borehoie su the largest scale expenment and neutron log data collecteo before
and after the imbibition expenment yielded the ir termedate scale data The two sizes
of core exhibited virtually the same sorpuvity and either could be used to preset the
results of the borehole scale expenment u long sa the number of samples was large
enough to represent the spaual heterogeneitv. Co * samples could be used to premct
the neutron tog data only if the uruque system geon.etry was known and accourited f or a
pnort. The neutron log data could be used to predict the results at the borehole scale
but could not be used to pre &ct the results cf the core samples due to the spatial heter.
ogeneity and the larger sampling volume.

AN APPROACH TO IDENTIFICATION AND MODELLING OF FLOW
HETEROGENEITIES AT THE ASPO HARD ROCK LABORATORY

t 2O Oustafson , O Backblom

Chalmen Univenity of Technology Dept of Geolo;y
S. 412 96 Gothenburg

Swahsh Nuclear Foet & Wasee Ma.sgement CO
Bm $864,5412 % StocthoL1s

OECD/NEA Pans October 22 24,1990
Workshop on Flow Heterogene ry and Site Evalueen

WFRODUCTION

Sleing and sine chorecieruzion of a repoanory for spend fuel is a key issue withm
the SKB's RAD prognr:L in order to propero for the suing and licensins of a spr.es
fuel repossary, SEB has deceted to construct a new undergrouixt ressanh
labormory. Sise charneseruanons was inniated in 1966. Predactions have been made
prior to constructice and ttwy wdl be conpared to reabry durms the constnactaan
of the laborasory

Construction work for tha lapo Hud Rock Laboratory staned in Augum l990.The
sanan goals of the 4 W research laboratory an to (1):

Test the quality and appropnaseness of diffmni methods for charecierums the.

bedrock wah respect to cotshtions of imoonance for a rmal repossory.

Refine and demonstrare methods for how to adapt a final repostory to tie.

local propertses of the rock at connection wah p(muung and cotstructwn.

Causet material and does of importance for the safety the final reposnory and-

for conthdence ut the qualkry of the safety asseesnents

Pmm es pre const:uction smetagaraorw stened 1966. These investiganons
(sw&ogy, geophyswa. gedmironogy, groundwarer, chenustry, rock taechanacs) have
been performed and evntmased in stages (2),(3). Eenmatorm were done en several
scales from reyional nl000 m down to the hlM scale 15 m. The foul
prede%:ra before cornerwetum are yw under way.

Hydraulic tests have been performed in 33 percussion hoice (100-200 m deeps and
19 cceed bo&ee (5001000 si esoph These seeis included w .w of transmssi-
vados ut several seales and more than 20 truerference teses. |
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FLOW HETEA00ENETW [N A 71LACTLitf3 ROCK It l*
*

g# A CASE STUDY FROM TW $11tiPA PROACT-
.

-
or

A W. Herbert *
D C Holnws*+

J H Btw}*'
J E. Gale
O Oluon'

+ AEA Decomnussonmg and Rad *aste, Harwell, UK<
eBnush Geological Survey, Keywonh, UK.

' Golder Asutates, Nomngham, UK.
"Frunow Consultants Inc. St Johns. Canada

s ABEM AB, Stockholm, Sweden.

ABSTRACT

Part of the on going research t(fort of the internananal Senpa Project, taud at the 5tnpa Mane m
Sweden, involves a 5ue Charutensanon and Vahdauon Programme (SCVL Thu compnses
mvesoganon of a block of frwnsed crystallme rock some 250 s 250 a 100m in etierit penetrated
by 12 argled boretoles dnlied hem tunnels m the mine. The $CV is miended to represent the type
of mveseganon whwh trught occur at a repository site dunng construccon to idenufy signt6 cant
now pathways through the rtwk man as well as volurres of " good rock 5

A staged apprtuch ofinvesogaton has been employed in which penods of rneasurenwnt have
alternated with pernis of conceptual and mathernatwal trudelbng Predwoons have teen checked
by addinonal measuretrwnts.

A vancty of segle borehole geophyswal (radar and setsms), geological mappmg, geochemwal and
hydrogeologwal ta novel focused packer sysum) sechnulues have been emploved in the earty
stages to constnwt a conceptual nxxici of frwture flaw wittun the rock mass. kathemaucal
nadels, based on a fractus rwtwort approach, have been constnsted from these d.ita, and used to
predwt Douj flux into the purpose buih boreholes and curinels. Measured flows. comtaned with
transmissivtry distntmuon mrottnacon denved frtwn inter,turthole hydrauls interference tesung,
were then compartd with the pmhetms showing good agrectnent and budong confidence in our
approach, New models of flua and transport have teen developed which meorpaate the sikimonal
measurenwnts. Pmiwuons of these models will be evaluated using tracer tests.

Deslet CF I4esO TEUSI 14W YIt!.D PtagrDs0 M8TS FOR Itart'IrYIm IIs
M AIW USSIVITY 3 Carts (+)

J. Heredia ( * ),' F.J. Elorna (*), J. Carrera ('), J. Sasaper ("I
C. Bajos ("*) y C. del Olmo (* ").

(*) Dpto. Matematica Aplicada ( DtLAMI ) . ETS Det . Univ. Pol.
Madrid. Spain.

("I Dpto. Ingenioria del Terreno (DIT). ETSICCP. Univ. Pol.
Cataluna. Barcelona. Spain.

' ;('*) ENRESA. Madrid.. Spain.
1

ABSTRACT

The field experimente designed and used to characterise the high
tranarnissivity sones of the radioactive waste disposal site of
"El cabril" (ENRasA) are presented. The designed methodology
involves the use of long tern, low yield pumping testa coupled
with tracer teste to identify the preferential flow paths of the
geological envirorment. The results of the pumping tests and the
current status of their interpretation calibration is also
presented. This experience allows us to be optimistic in the
investigation and characterisation of the heterogeneity of low
permeability rocks.
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SPATIAL VAfuABILITY: A REPOSITORY
PERTORMANCE ASSESSMENT PERSPECTTVE

David Hodgkinson and Tirn McEwen
INTERA.ECL. Henley.on. Thames, Oxfordshire,

and Melton Mowbray, Leicestershire, t|K

Abstract

This paper presents an overvies of spatial neabibty from the perspective of repos.
itory performance assessment. In hard rocks extensive fracture zones can be avoided when
siting waste contamers and thus the pnmary geological barner in the system of unigwtous
joints and sma3 fractures between sones. Discrete fracture rnodels provide a usefd mear.s of
integraung and interpreung fracture.related sneuurements and for extrapolation to !arter
length scajes Moreover, they can quahtauvely reproduce man) of the seeminpy errauc
phenorner.a observed in fractured rock tydrogeology. In addation to dermng input data for
models from site invesugations and 6 eld expenments, palcohydrogeological evidence should
be used to build coc5dence in our understand.ng of slow geochemical processes.

GEOSTAT1511 CAL MEmOOS Pott Srm
CHARAC1T.Rf2AT10N AT YUCCA MOUNTAIN

t

,

L D. lstokI and A. L Fhnta

3 Department of Civil Engineenng, Oregon State Univentry
rU. S. Ocological Survey

ABSTRACT

Yucca Mountain, Nevada, U.S.A. is being conndered as a repoctory fcr commercua,
hrghlevel nuclear wases. One objective of sia characenzanon is to obtain utfonnsnon for
numencal madris that are used to p%t pre.wase-ernp% cement graindeser travel ames. TMs
mformanon will be obtained by analyung a variety of types of Sand and laborasory data that can be
broadly cleamfhed into two poupe: hunt das constsang of measured values of a quanary, and soft
duo ccessisung of' guessed values based on quahtanve observanans and/or subjecuvt
inerpretsoon of the available han! data. Hard and soft das can be further classi$rd into three
campones; exact,Inerval, and inequabry. The objecove of thts r is e revuw the assumpoonsand urratacons of sevwal ~at authods ther are poen y useful fa anaj g these data
no obtain esemases fw una canaca, propernes, and staae vc e Yucca tam.

THE IMPUCA110NS OF HETEROGENEn"Y POR REPOSTTORY PERFORMANG
ASSESSMENTS

C, P. Jackson, J. D. Purter, S. T. Mor is and A. W, Herbert
AEA Technoicqy, Harwell Labcranary, Didcot, Ozon. UK

ABSTRACT

We oudine the current views of the Ktres Disposal Safety An==it Team on heterogeneiry, we
desenbe the oc approach to modelhng the consequences of neity that is being
currently u u present wert that is being undertaken si the Nirex Safety : Reses:h

Programme to develop tmproved models and we discuss the i=d for one in
i

of he 'ry fw site; inveseganon. We point out the need to develop simple mode stic analyses.
Heterogenetry leads to dasperson, which is curnndy madenat unng a ampAs diffuman-like model,

| We discuss the differences between structund heterogeneiry, such as fracture acnes, and randorn
heterogenstry. We conader that the iw=Gasel approach to modelhag random heurogeneity is
probably that most suitable for the needs of Nires. More measuremerus are needed in order to
characterus : ,..ws media than to characterus i-- . - i media
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FIELD WSL'RIEVf 0F THE SPATIAL YARIABILITY OF EVAPORATION RATE ALONG
SOME FRACTURES ON A WNNEL eALL

Kunto satanatee
Associate Professor. Saltana University 255 Shino-Okubo traea,
Saltana 338 Japan ;

Hidekt Sakuma
PNC,1-913 Minatoku, Tokyo !!7 Japan

Yoshifuel hogucht
N1ttetsu Mining Co., Ltd., 2 3 2 Marunoucht, Chiyoda ku, Tokyo, Japan

Norlyuki Aral
Graduated Student. Saltana L'niversity, Japan

Abstract

Spettal distribution of evaporation rate along some major fractures was
successfully mapped on a tunnel wall of the Kama.shi Mlne. Japan. A los section
in the tunnel eas selected for the measurement. Two alr tight talls had been
constructed at the both ends of the section to cut off the air flow in the tun-
net. Prior to the seasurement, vars and dry air had been sent into the section
for about I month to dry up the call surface. The evaporation rate free the
mall eaa then esseured by the use of an equipment newly developed.

Several spots of high evaporation rate, which seemed to be the special
seepag9 says (channels) in those fractures, were clearly ident! fled. Some of the .
locations of those high evaporation points were identical to the intersection
potats between the major fractures.

PruernamILITT TESTS FOR UNCOIISOI.IDATED InnerunN.ElrBOUS

FORIEATICIr8 0F IDEI PRItstEABILITY

C.C.Wijland, P.Clasbergen
H.D.Langesetjer, R.A.M.5 tapper

Soil and Groundwater Research laboratory,
'Nattonal Institute of Pubtle Health and gnvironmental Proteotton

Bil.THOVEN, The Netherlands

Studies are currently being carried out in The Netherlands to assess the
environmental consequences of geological disposal of radioactive waste in
salt formations. In these studies transport modals are used tc evaluate the
geohydrologleal systes in formations overlying the potential host rock, and
to estabitsh the potential pathways for radlonuelldes to the biosphere. The

i

j de t e rmina tion in the fleid or in the Labora tory of geohydrologleal
parameters for these models for unconsolldated inhomogeneoas sediments of
low permeability is associated with a- number of technical problems.
Therefore, it was considered essential to obtain practical expertence and
insight in the rellability of the various methods under the governing

II t,
. geobydrologleal* conditions . Two wells reaching a representative formation

- I*b U . [thh *, p. .have been selected. Both core measurements as well as several field test
asethods were tested and evaluated.
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DETERMINATION OF FORMATION HETEROGENEITY AT A RANGE
OF SCALES USING A NOVEL MULTI. ELECTRODE RESIST!YTTY

SCANNING TECHNIQUE RESCAN,

by

0 M Wuhams I, P D Jackson 2 and R S Ward i

Bnosh Ocological Survey, Keyworth, Nomngham.

1 Ruu! Processes Research Group. 3 Regioral Geophyses Research Group.

Abstratt

he trwtioonal method of measunng ground resisuvity involvea pauuss a current through

two outer electrodes, measunog the potennal developed across two electrcxies in

between, and applying Ohm's Law In the RESCAN system developed by the Brittsh

Geologwal Survey, each electrode can be electronicauy selected and controlled by

software to either pass current or measure potenail. Thousands of electrodes can tw

!- attached to the sysum either in 2 D surface arrays or akmg specta! plasuc covered probes

dnven vertwally into the ground or emplaced in borehoses. Under computer control the

reusuvity dismbuuon widun the emplaced array can be detertmned automaucaHy with

unprecedened demil and speed, and may be displayed as a iomographic image.
,

3

So far, the system has been applied at the meso scale in mnnitortng the raial m:grauon

of an electrolyte introduced into e recharge well in an unconsohdated Nutfs ', and at the

nuert> scale on dnil cores to evaluate spatial vanabdity in physica' properties The

RESCAN sechnque has cortsiderable potennal for deminumng forria.sm hetettigeneiry at

. different scales and provides a basts for developing stochasuc timode's of groundwater

and solute flow in heterogeneous sysaems.
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FLOW METER

Presentation for OECD/NEA/ Steering Committee for Nuclear
Energy / Radioactive Waste Management Committee /Co-ordinating
Group on Site Evaluation and Design of Experiments for
Radioactive Waste Disposal (SEDE)

First Meeting, Paris, France, 25th-26th October 1990

PEKKA ROUHIAINEN
DOCTOR OF TECHNOLOGY

'
GEOPHYSICIST

G SYST OY
Sosannntty 15 toi nationai (90) 802 5583
Sr.02360 ESPOo international + 350 0 802 5583
Fintand te<eian + 350 0 002 6203
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| APPLICATION OF BOREHOLE FLUID CONDUCTIVITY:
'

I

LOGGING WITHIN NAGRA'S FIELD INVESTIGATION PROGRAM

|

|

|

|
PREPARED BY:

|
| S. Vomvoris (NAGRA)

V. A. Kelley (INTERA, Inc )

S. Loew (COLENCO Power Consultants, Ltd)
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EVAPORATION MEASUREMEN" 'N A TUNNEL MALL FOR MAPPING Tile SPATIAL

VARIABILITY c 3ROUNDWATER INFLOW

- EVAPORATION SENSOR -

I

t

|

|

| Kunio WATANABE
|

| Associate Professor, Dr. Engineering, Saitama University, Faculty of

Engineering, 255 Shimo-Okubo, Urawa, Saitama 338 Japan
Telefax: + (Japan) 48 855 9301

l
!

Paper presented at:
Cd-ordinating Group on Site Evalu0 tion and Design of Experiroents for

i Radioactive Wcste Disposal (SEDE)
|

First meeting 25th-2Gth October 1990 Pa-is, France
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[ * MEMORANDUM FOR: Ronald L. Ballard, Chief
Geosciences and Systems Performance Branch.

Division of High-Level Waste Management

John J. Linehan, Chief
Repository Licensing and Quality Assurance
Froject Directorate

Division High-Level Waste Management

FROM: William Ford, Senior Hydrogeologist
Hydrologic Transport Section
Geosciences and Systems Performance Branch

King Stablein, Senior Project Manager
Repository licensing and Quality A>surance
Project Directorate

SUBJECT: OCTOBER 19-20, 1990, VISIT TO GRIM 5EL ROCK LABORATORY AND
WELLENBERG PROPOSED LOW LEVEL WASTE SITE, SWITZERLAND;
OCTOBER 22-24, 1990, tLOW HETEROGENEITY AND SITE EtAlVATION
WORKSHOP SPONSORED BY ORGANIZATION OF ECONOMIC DEVELOPMLNT
(DECD) IN PARIS, FRANCE; OCTOBER 25-26, 1990, MEETING OF THE
NUCLEAR ENERGY AGENCY COORDINATING GROUP DN SITE EVALUATION
AND DESIGN OF EXPERIMENTS FOR RADICACTIVE WASTE DISPOSAL (SEDE)

'

IN PARIS, FRANCE

Enclosed is an abstract and a detailed trip report which contains a summary

of some of the more important observations that we tr>ade as a result of our

attendance at the OECD sponsored Flow Heterogeneity and Site Evaluation Workshop

and associated field trips, in addition, the detailed report contains a summary

and results of the first SEDE meeting.

ORIGINAL SIGNED BY
William Ford, Senior Hydrogeologist
Hydrologic Transport Section
Geosciences and Systems Performance Branch

ORICINAL SIGNED BY

King Stablein, Senior Project Manager
Repository Licensing and Quality Assurance

Project Directorate
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