g
by
X
P

|
]

May 7. 1991
INTRAVAL KU(91)34

To: All INTRAVAL Project Participants

Dear Participant,

Please find enclosed the Test Case Descriptions of Phase 2 Test Cases Twin Lake and
Mol.

Best regards,

?v&\f\(lﬁl.i,: Y. % 1C“'§C’71/

Magdalena Ericsson
Kemakta Consultants Co.
INTRAVAL Project Secretariat

Pipersgatan 27 Telephone Telelax Telex Teletex 2
07\ s 112 28 Stockholm Nat 08-654 06 80  Nat 08-652 16 07 15660 KEMAKTA S 424018106328 /// A
QJ "‘ int +46 6 6540680  Int +46 8 6521607 _ " /
'9105280057 910507 V2
PDR WASTE

1Mo q W PDR /1//71(')/



"

IRTRAVAL Phase II Test Case
TIVIR LAXE TESTS

I. INTRODUCTION

Since the early 1950's AECL has been engaged in field testing and validation
of conceptual and mathematical models of radionuclide transport in the
subsurface environment. A great deal of aquifer testing, ranging from large
number of small scale field experiments to very large scale radio-tracer
nigration tests have been performed at one of AECL research facilities, the
Chalk River Laboratories (CRL).

The largest experimental program conducted at the CRL included 20-, 40- and
260-m natural gradient radio-tracer experiments performed in a sandy aquifer
at the Tvin Lake site. The experiments vere performed in 1982, 1983, 1987- ;
1988, and 1990-1991. 1In the 1982, 1983 and 1990-1991 experiments the use of!
radioiodine as a groundvater tracer resulted in unprecedented resolution of :
the concentration distribution in the aquifer; almost half-a-million data
points vere collected in the 1983 experiment. A very large amount of :
hydrogeological and geophysical data has also been collected at the site over:
the last decade. Data accumulated at the Tvin Lake research site are
available nov for distribution to the vorking group members on a magnetic
tape in the form of an ASCII file.

A, Pilot Group

The Pilot Group is comprised of the AECL Research Company, Ontario Bydro, U.S.
Nuclear Regulatory Commission, Sandia National Laboratories, University of
California at Berkeley, Commissiariat L'Energie Atomique, Institute de
Hechanique des Fluids (Strasbourg), Japan Atomic Energy Research Institute.

B. Experizental Location and Brief Description

The CRL 1s located 200 km northvest of Ottava, Canada in the Valley of the
Ottava River. The 37 km? property lies on the Canadian shield, wvith a
Precambrian bedrock consisting primarily of granitic gneiss. Bedrock is
exposed or is buried beneath less than 1 m of overburden over 10X of the site.
The rezainder of the CRL property is covered by unconsolidated sediments of
late Visconsin age to modern. For the most part, overburden consists of
bouldery sandy till, fluvial sands laid dowvn during high stages of Ottava
River, acolian sands revorked from the fluvial deposits, and organic soils
currently accunulating in vetlands. Climate is temperate-humid, wvith an
annual average precipitation of 73 ca, of vhich 22 ca 1s available for
infiltration or runoff. Most of the gite is forested vith a mixed coniferous-

deciduous cover.



The Tvin Lake site vas selected in 1982, after preliminary drilling in three
areas on the CRNL property, as a site vith the highest natural groundvater
flov velocity. The water table in the Twvin Lake aquifer lies 6 to 20 m belov
grade; the saturated thickness of this unconfined aquifer ranges from 6 to

10 m. Total groundvater flovpath length from the tracer injection vell to the
groundvater discharge area i{s 270 m, and at present there are 170 monitoring
installations in the aquifer around and dovngradient of the injection vell.
Bach installation consists of 0.64 cm ID polyethylene piezometers with short
screens located at 1 m depth increments through the zone of saturation and
3.2 cm ID PVC dry pipe that fully penetrates the aquifer. HMultilevel
piezometers vere used for vater sampling and dry pipes vere used for gamma
scanning. The groundvater discharge area, a vetland at the toe of the dune
ridge, currently contains 36 of the monitoring installations mostly at the
base of the hill where there is a line of springs and seepage areas (for more
details see publications on Twvin Lake Tracer Tests).

c. Original Purpose of the Performed Experiments and Time Scales

Three locally-non-reactive radiotracer injections have been performed at the
Twin Lake site in 1982, 1983, 1987-88 and one, vith labelled pesticides, in
1990-1991. The main objective of experimental program is to understand and to
quantify the dispersion process at different spatial and time scales relevant
to actual cases of groundvater contamination. Happing of the tracer
distribution dovngradient of the injection vell extended for 20, 40 and 270 m.
In the 1982 and 1983 experiments 1311 vas used so that the tracer distribution
could be mapped by gamma scanning. In the 1983 experiment, a small amount of
tritiated vater vas also injected and groundvater samples were collected to
verify that no retardation of the radioiodine tcok place. Tritiated vater vas
used in the 1987 injection.

D. Objectives of the Test Case in IRTRAVAL FPhage IIX

Aquifer Heterogeneities, Thelir Characteristic Scales and Scales of
Heasurements

Results from the experiments are presented and discussed in several papers and
reports given in the attached list of publications. Briefly, the results
shoved the presence of a number of sub-horizontal strata vith seemingly
uniform intralayer hydraulic properties but vith up to a tvo-fold difference
in hydraulic conductivities betwveen layers. Local-scale (wvith the
characteristic length of about 10 cm) longitudinal and transverse
dispersivities vithin these strata vere found to be similar to laboratory
zeasured values, with no apparent trend tovard increasing dispersivity vith
transport distance and transport time. At the integral scale (vith the
characteristic dimensions of about 0.4 m transverse-vertically, 1.5 &
transverse-horizontally and 16 m longitudinally), only the one-dimensional
Fickian model of dispersion seems to have a physical significance. The
integral-scale longitudinal dispersivity is an order of magnitude larger than
the local-scale longitudinal dispersivity. Analysis of experimental results
indicates also that {f the scales of measurement associated vith experimental



nethods are not accounted for in the dispersion model, than the estimated
nodel parameters are of little practical consequence.

E. Validation Process

The unique database is used to address the basic question: to vhat extent the
currently available conceptual and mathezatical models of transport processes
predict results of the tracer tests? As the first step tovards the ansver to
this question, intensive numerical experiments vith a 2-D finite element model
of the dispersion process have been performed at CRL. Analysis of results
obtained from numerical experiments has indicated that the conventional
finite-element model may be used for the predictive purposes provided that an
appropriate space-time grid i{s employed. A very-fine-mesh finite element
model in vertical section along the tracer flov path has provided good
agreement (local and global) betveen simulated and observed tracer
distributions. A methodology for model validation against the Twin Lake data
is being developed. Ve also attempted to quantify advantages and
disadvantages of public domain computer codes, based on finite element-,
finite difference-, random valk- and method-of-characteristics models, in
simulating the tracer plume behaviour. Work on the use of 3-D finite-element
and random-valk models has been initiated.

Ve plan to validate the available codes in a blind type of numerical
experiment by calibrating flov and transport models against the 1983 data
first and then by predicting the tracer behaviour in 1987-68 experiment.

II. DESCRIPTION OF EXPERIMENTS

4. Parameters Heasured

The Tvin Lake natural gradient radiotracer test strategy provides & means for
evaluating in situ local-scale dispersive properties of the sedimentary
waterials and local-scale flov velocity field. Information needed to
characterize the groundvater velccity and dispersivity is acquired by
measuring in situ changes that floving vater and sedimentary materials jointly
inpose on the electromagnetic field generated by radioiodine. The information
is sufficient to characterize the local-scale velocity and dispersivity on a
point-to-point basis. The local-scale parameters are used as input for
testing the local-scale three-dimensional dispersion model of radioicdine
pigration. The integral-scale dispersion parameters are derived by averaging
the observed concentration along the cross-section orthogonal to the mean
direction of flov. The parameter estimation procedure on the specified
hierarchical scales of motion is described in Moltyaner [1987), Moltyaner and
Killey [1988 a,b] and Holtyaner {1989)}. The estimates of dispersion
parameters and velocities can be found in the cited papers and in Killey and
Moltyaner {1988]). The value of lem can be used for the local-scale
longitudinal dispersivity and the value of O.lcm can be used for the
transverse dispersivity. The integral-scale longitudinal dispersivity that can
be used in the one-dimensional modelling is 3Bcm. Hydraulic conductivities
can also be taken from these papers.



B. Spatial and Temporal Scales

Three hierarchical scales of motion can be identified in the radioiocdine
transport studies, microscopic, local and integral. The microscopic scale is
the scale of a fluid continuum vith the characteristic dimension of 10-4 cm,
the local scale is the scale of the porous medium with a characteristic
dimensions of 10 cm, and the integral scale has longitudinal and transverse to
flov characteristic lengths of 16 m and 44 cm respectively. The microscopic
scale {s not used in analysis because measurements of the tracer concentration
are performed at the local scale. A simulation of tracer plume migration at
the local scale may be done vithin the real time of experiment; at the
integral scale the simulation should start at approximately 15 days. In the
1983 tracer test tritium and radiofodine migration vas observed over 40m of
subsurface flow path for 20 days. 1In the 1987-1988 test the evolution of the
tritiun plume vas observed over 260 m for almost a year.

c. Experimental Setup

The experimental setup is described in detail by Killey and Moltyaner [1988]).
A series of maps related to the 1987-1988 test are also attached to this
description. Figure 1 shovs the entire Tvin Lake monitoring grid and a cross
section along the axis of 1987 plume. FPigure 2 shovs the existing monitors
over the first 80m from the injection well. Note that the injection period is
7.5 hours in the 1983 test and 3 days in the 1987-88 test.

D. Sazmpling Strategy

Our sampling strategy is tracer dependent. The tritium samples vere collected
at nultilevel samplers spaced at 1 m in the transverse to flovw direction with
high frequency during the injection period and immediately after injection.
At later times tritium samples vere collected once a day. The data are in a
fora of the "concentration versus time®”. The longitudinal spacing betveen
transverse arrays of boreholes varies from 2 to 150a (Figure 1). The
radiofodine evolution in time and space vas monitored by scanning dry
boreholes on average three times a day. The vertical resolution of collected
data is 1 em. The spacing betveen boreholes is 5m in the longitudinal
direction.

E. Independence Betveen Data Sets

The tvo data set from 1983 and 1987 tests are completely independent.

F. Biases Inherent in the Design

The tracer tests vere designed for collecting concentration data versus time.

This strategy requires to lay a grid of monitors in arrays perpendicular to
the mean direction of flov.
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G. Complezentary Experiments

A 20 o natural gradient tracer test vas performed at the same site in the 1982
and 260 n test is performed in 1990-1991.

F. Background Information

The information on geological and hydrological conditions at the tracer test
site is given in Killey and Moltyaner [1988). The geophysical information vas
used to develop the hydrostratigraphic scale model of the aquifer (see the
same paper).

III. AVAILAELE EXPERIMENTAL RESULTS
d. Raw Data

Rav data (on a magnetic tape) and associated documentation are available
through the INTRAVAL secretariat from G. Moltyaner, Environmental Research
Branch, CRL. ‘

B. Processed Data

Cross sectionally averaged data for the one-dimensional analysis are also
available upon request.

IV.  PREVIOUS MODELLING

The tvo-dimensional modelling of the 1983 plume slong the mean direction of
flov by the finite elements method is described by Moltyaner and Poisson
[1988) and Moltyaner [1988].

V. CURRENT STATUS AND EXPERIKENTAL SCEEDULE

There is an ongoing effort to simulate 1983 and 1987 data in tvo and three
dimensions by various organizations in North America, Japan and Europe.

VI. INPORMATION EXCEANGE

Dr. Greg Moltyaner

Environmental Research Branch

Chalk River Laboratories

AECL Research Company

Chalk River, Ontario, Canada KOJ 1J0O

VII. EXPECTED OUTPUT FROM PROJECT TEAMS
It 1s expected that Project Teams vill make available results of simulations,

methods and models used to get the results, criteria and methods used for
model validations.
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i. INTRODUCTION

Since (974 a Belgian research and development programme is carried our
3v SCX/CEN on the geolegica. disposal of radioactive waste. Its =ain
objeccives are to deveiop the concest and the techniques, to demons:irace
the Zeasibilier and to assess the safety and performance of che
geoicg:acal dispcsal of concitioned <vadiocactive waste in a deed

PRRS

argillacecus formatien (2he 30cz= clav fer=ationd.

The parameters reguired Iin safezy assessment studies are determined in
the _aboratory on clavy samples takea from the underground. Different
tvpes of xzigration experiments are periormed on the sanples. Reshaved
and ceconsolidaced clav plugs are used for Flow Through tvpe diffusien
experizencs (1,2). Clav cores crilled parallel with anc perpendicuiar 29
che stratification of the “ormation are used for percoiation experiments
<3). The vailues of cthe =igration jarameters obtained from the small
scale Laboratorv experiments arve used for long terz safetr assessaen
calculations (PAGIS and PACOMA studies).

Jespic the precauticns taken during sample coileczion and the
oreparation of the diffusion experizents, parameters detersined in the
laboratorv are sublect o uncersainty. To ipprove the coniidence in che
aborator» data and o validate the safetvy assessment zodel, a large

scaie in-situ axperizent has been se: up,

tn (982 SCR/CEN has Huilg an undervground research laboratssy ‘TRL) in
the 3com clavy <formagicn underlein the 3elgian nuclear research
facilizies at Mol at a depzh cf 220 aqeters. Figure | shows the
underground facilicy as duild up tz date. In 1985 a multisie purcose
plezozmeternest has been installed in the clav formation through access
hole No. I {n the concreza plug at the vight end of the URL (see (P! on

figure ).

The aim of this piezometernest was <o get a good estimation of zhe
in=-situ hvdraulic parameters of the 2oom clay formation and o star: a
large scale {n-situ =aigration test. The purpose of the .arze scale
aigration test £s to validate the safetvy assessmeant =odel and the

z=igration parameters used for the long tizme predictive calculations.
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The descrided experiment s a joint effort between SCK/CZIN and the Powver
Reactor and Nuclear Fuel Development Corporation (PNC) of Japan. SCK/CEN
‘s financially supported for this experiment by NIRAS/ONDRAF (3russels).

2. DESCRIPTION OF TEE EXPERIMENT

Figure 2 gives a cornceptusal view of the plezometernes:t installed in the
URL. The all stainiess steel svstem contains 9 piezometers, interspaced
by 0.9 m long tubes, and aumbered from 1! to 9. Each plezometer consists
of two concentric tubes, the outer cne being maae of sintered stainless

steel; Figure 3 gives an outline of a £filter (piezometer) of the

-

plezometernest,

The distance between the Ii{lters from center %o center is i meter. A
stand pipe with an internal diameter of 2 = is connected 5 the space
separating the concentric tubes. The stand pipe =akes the cornneccicn
bYetween the f{ilter anc the URL. The internal volume of the stand pipe is
J.14 =] per neter pipe, The volume »f the space separating che
concentric tubes is 75,4 =1, and the pore voluzme of the filter is

13.0 =1, The whole system 1s assembled In the gallerr before it is
mounted in the bore hole.

A horizontal hole with a diazecer of S0 == and a deoth of 0 m in the
clay is drilled in the clav Zormation bv rotarvy drilling. The cuttings
are vremoved by compressed alr. Immeciateiv after drilling, the
compietely assembied pieczometernest is pushed ia the drilled hole. An
inert gas is flushed through che filters to prevent oxidation of :he
clav. After about 2 davs the small gap separating the tubing and the
wvail cf the hole in the clay is completely sealed bv convergence creep
of the clay, and the gas flow stops. The clay formation acts as a packer
and {solates each of the 9 piezometers ZIrom each other, The zotal

internal volume of the stand pipes for the diffevent filters are ziven
in the table I.
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Table I: Total internal volume of the stand pipes for the different

$4lters

rilter number Total volume stand pipe
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3. PRESSURE DISTRIBUTION

The presence of the vertical experimental shaft at the end of the 3L
(see $igure !) at atmospheric pressure and Zined with concreze bricks
creates a hvdraulic pressure gradient in the neighborhood cf the
siezometernest, The interscitial water pressure build-up in the
plezomezers is measured by 3ourdon =anometers coupled with snaptize
connecsions to the stand pipes. The steady state pressure distribuction

as a ‘unction of che depth in che clav is given in table II.

Figure 4 shows the pressure distribution ia the piezometers as a
funczion of the depth in the clay forration. The numbering of the
filtess is also indicated together with an indication of the injecticn
filter.
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Table II Steady state pore water pressure distrbution around

piezometernest CPl as a function of the depth in the clay

formation
Tilzer Depth 4{n clav Pore water pressure
Nr (=) (MPa)
9 < 0.36
8 3 .69
7 4 J.92
5 5 112
p 6 .28
- - i.43
3 8 .35
: 9 1,63 :
i 10 .8

4. INJECTION OF TEE HTO TRACER

About 2.5 vesrs after the {nstallation of the piezometernest the clav
formation was supposed to be settled. The injection of the HTO tracer
couid be done. A stainless steel vessel containing 925 MBq of HTO was
zonneczed between filters CP!/ and CPl/5 frem 20/01/88 to 10/03/88. The
pressure difference of 0.39 MPa between the two filters drove the HID
cracer into filter CPl/5 with a flowrate of 5.61 al/dav. The voiume of
the stand pipe from filter CPl/S amounts to 26.69 al. The cotal amount
of .iquid injected in filter C?1/5 is 280.5 al or 2.4 times the dead
volume of the piezometer. Then the vessel was disconnected an the stand
sipes were closed. Now all the filters are closed and there is ro wacer
flow {n the f{lters. The system {5 left alone and the HTO migration {s
l=dizensional.

Uemost care was taken not to contaminate cthe other filters with HTD
during loading and injection in CPL/S.



S. SAMPLING STRATEGY AND CONCENTRATION MEASUREMENTS

Tor the measurement of the HTO concentration in the interstitial liguid
ia the clay, liguid sampies are collected from the filters C?!/4 and
CPl’6 adjacent to the injection filter CP1/5 at a distance of | meter.

To avoid disturbance of the HTC concentration dis:zridbution in the c.lav
Jormation due to sampling of the {nterstitial liauid, the sampiing
Srequency and the total amount of sampled illouid are kept as low as
sossible. From previous model calculations for cthe desizgn of the
experiment cthe first sampling shouid be done about 3 menths after
starcing the injectiorn and continued at a swo =zonths intervai. The
coliecsed liquid sazpie volume has to be at least equal to the dead
volume of the sampled piezometer. The first eight samples from each
filter are taken in one fraction to collect sufficlent activity for the
aeasurezent. For the sampling, weighed sample containers are ccnnected
to plezometers CPl/4 and CPl/6 by neans of snap-tite connections. After
a sampling durazion of a few days the containers are disconnected and
the amount of water collected is weighed. The HTO centent in the sampie

{5 measured by liquid scintillation counting.

The interstitial 3oom c¢lav water has a high ccntent of organic =zaterial
causing severe quenching for low energy beta particles of triftium /Emax
= 18 KeV). Tor the first samples with verv low activit:es, queaching was
avoided bv distillacion of the llquid before the addition of the llcuid
scintilator. Sample 8 and higher were corvected for quenching b5v

seasuring with and without the addition of an internal standarc.

To obtain the concentration (C!) of HTO in che interstitial liquid in
che vicinity of cthe filter from the concentration measured in che
collected sample (Cs) corrections have tc be mace for the stagnant
1liquid in cthe dead volume of the piezometer. If we assume that the
concentration in the stand pipe 1is equal to the privious concentration
in the vicinicy of the filter (CL) and the concentration in the
concentric space near the filter and in the pore space of the {i{lter

does not differ to much from the concentration in the formation at that

sosition, then the concentration at the ¢filter position mav be
calculated as :



~

Cy = (Vs*Cs =~ Vsp*Ci)/(Vs =Vsp)

.r

i{s the total volume and Cs the concentrztion of the sample, Vsp s

Vs
the internal volume of the scand pipe and Ci{ the previous concentracica.

To test cthe hypothesis, sample naumber ¢ is been collected in

(o

fractions. Table III gives che results of the fractionated saampiing =f
sample CP1/4-9, Figure 5 zives a plot of the percolated activitvy as a
function of the quantity of the sampied liquid. The line on the Iigure
shows the calculation of the correction formula and prootfs the validi:c~
of the correction hypothesis.

abie 11X Results of the fractionated sampling of sampie C2?!,4-3

Fraction Total sampled Total sampled
Nr liquid (=1) activiey (Bq)

1 21.26 7.11

2 4C.40 15.33

3 57.86 28.28

4 73.50 40,08

5 128,41 89.49

6 142,31 102.97

7 160. 3 118.84

8 Lir.29 134,91

Trom sample number ¢ on sampling 1is done in two fractions. A {irst
fraction with a volume of at least two times the volume of the stand
pipe of the filter. A second fraction with a volume of at least 100 =i.
The concentration of the second fraction is equal to the concentration

in the vicinity of the filter and no more correction is needed.



6. PROPOSED PARAMETER VALUES FOR MODEL CALCULATIONS

The proposed best values of the parameters for the calculation of the

aigration in the Boom clav formaction based on the experiments on samples
in the surface laboracorv are :

- hvdrauiic conductivity X s 1, lE-]2 a/s
- hvdraulic gradieat dhidx = -i8.9 ase
-~ diffugion access, porosity 1 s 0,35 -
- dispersion length 2 « 0,002 a
~ retardation factor ] - ] -
- half live HTO T = j2.28 vear
- Jdarcy velocity (x direction) Yd « §,0E-11 a/s
- dispersion constant (x) o} = L,1E-10 =l/s
- dispersion constant (<) Qv s 4, 1E-10 =2is
- dispersion constant (2) Jz = 2, 0E-10 =l/s

The diffusion parameters have been determined in 7low Through =zvpe
diffusion experiments on reconsolidated clay plugs (2), The apparent
dispersion constant zand the dispersion length have been measured bHv
percolation experiments on clav cores drilled paralle! and perpendicuiar

to the stratification of the 3Boom clay farmation ().

The hvdrauiic conducsivity of the formation has been determined in-sizy

{n the plezometernest C?! previous 20 the injection af the :racer.

The <alue oropesed for che di{ffusion accessible porosity is 0.3% az an
?

estizated !n-situ conso.idacion pressure of 2.4 MPa,

7. MEASURED CONCENTRATION DISTRIBUTION

The resuits of the concentration zeasurements in the filters (Pl:4,
CP1/S and CP1/6 are given in table IV. The concentration of the sampie
number 4 of the filters 4 and 6 are below detecticn limit. The elapsed
time is the time since injection of the HTO tracer. The last column in

the table gives the concentration {n the vicinity of the filter {n Bq/!}.
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Table IV

Data ca #TO concentrations in filters number C21/4, CP1/5 and

CPL/6.
Samoie Stare Sampie Sample Sa' ple Elapsed Concen~-
nuober sampiing tize volume acziv, tize tration
(d/=m/v) (dav) /ml) (8q) (day) (3q¢/1)
CPl/i=a  27/11/88 10.10 184.8 < 3 0.000E0
C?l/4-3 22/03/89 .08 128.2 0.372 226 3,800E0
Cel/i-h  .6/05/89% 9.30 167.8 3.229 «31 2.270E!
cpl/--7 (8/07/89 9,80 178.0 16.18 S44 1.04622
CPl/4-3  27/09/89 8.90 161.8 49.83 515 3.540E2
cPl/a=3 J4/12/89 10.02 I7T. - 583 8,530E2
CPlsi=l0 C2/04/90 9,00 1560.8 - 302 1.04%E3
col/e-ll 22/08/90 4.65 82.8 - 364 8.:<8E3
colfe-i2 08/03/91 3,77 ¢99.! - T 2.%.0E.
CPL/S-L  J)B/04/91 1,00 1S5.8 - 1178 1.040E7
CPl/%-« 27/11/88 10.10 125,4 < 311 0.000E0
CPi/k=3 22/03/89 7.08 87.8 0.2C5 -6 3.500€0
-CPl/6=5 16/05/89 9.30 (12.0 !.579 +31 1.720E;
Cpl/6-7 18/07/89 9.80 120.0 8.60 Sab 1.005e2
gPl/%-34 27/09/89 8.90 109.7 20.33 5i5 1,.28E2
CPi/6=-3 0O&/12/89 10,02 125.9 - 483 1.06.23
CP1/4=:0 02/04/90 9,00 1l1i1.6 - 302 3.04HE3
CPl/k-ll 12/08/90 4,65 57,9 - 344 1.976ES
CPl/ia=-.2 ©8/62/91 5,77 68.5 . = all J.e=dES
The activier in the first four samples of filter 7P!/4

deteczion

iimiec. For filcer

0.0 3g/1 have been measured

and 311 davs.

are belcw

C?!/6 HIO ccncentcations of .50, 33, 3.7 and

for sampling after respectively 87, 145, 2156

“hese unexpected results are supposed

slighet contamination during the loading of the HTO tracer.

20 be due 22 a



Tigure 6 displays the measured concentration in the filters CPl/4 and
CP1/6 as a function of the time since injection of the ctracer. A

simulation of the experiment with the MICOF progranm using the parameter
<alues of chapter 7 is also given.
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Figure 6 : Concentration in the liquid for the

filters CP1/4 and CP1/6.

s




