g == & 1 ASENESEIa ) e ammse . 0 by
g _— . = e -Gai T WMEPRTU - \CiSeaestanete e ] 0 e

E - - W - Sec A T Seaaaesee e ceeeees | 0 1
- - At AraIN NS - ekl 20 W

QA-Workshop, Imperial Hotel Tower, 28t January 2009 0]

@

Background

GW: Groundwater
PW: Porewater
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Horonobe Phase | Investigations @
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-}. ~ /@ Mar 2001 — Mar 2006
® 11 deep boreholes
= » 25 GW sampling
-, > 145 PW sampling
7 » 65 hydraulic testing
~_ @ Surface sampling
O > 182 river waters
S » 43 precipitations
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On-Site GW/Core Sampling QC @@

® Effort to evaluate the degree of GW contamination with drilling
fluid by quantifying tracer concentrations in water samples

® Effort on speedy handling of cores to avoid oxidation
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® Sodium naphtionate Core sealing with plastic film, Al-foil,
8 b 12 cotton cloth and wax (Ota et al., 2007)

Concentration [mg/l]

Tracer concentrations during drilling
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GW/PW Samples @
® Some GW with drilling fluid <5%, but not all (up to 60%)
® Many PW with drilling fluid <10%, but high SO,?> due to oxidation
® In situ GW pH/ORP data only from HDB-11
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Phase | GW/PW Datasets @@

Highsos [
High CaMg [

mw w000
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Low Ca-Mg

Low salinity High salinity

GW categories (Sasamoto et al., 2007)

® To date, several site hydrochemistry
studies, geochemical/radionuclide
transport modelling etc have been
carried out using the datasets

@ Although a few authors carried out
some degree of data QC, none was

R rigorous or wide-reaching
5 Baowomomow momoom ooz @ Sampling artefacts are a significant
(JAEA-Data/Code 2007-015) problem for some datasets
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Phase | Report Conclusions @

® “since tasks in the borehole investigations are fairly diverse,
a QC programme was formulated for each individual task.
Nevertheless, QA/QC in Phase | proved to be inadequate for
some investigation tasks”

® “in many cases, failure in QA/QC lies with lack of personal
knowledge or experience and is rarely elicited. An important
step would be to pass on key know-how and experience
from researchers who have experienced mistakes to the
next generation through field work”

® “for implementation of the investigation programmes,
extremely important tasks involve organisation of an
appropriate working system (eg team) and establishment of
a QA system”

(JAEA-Research 2007-044)
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Ongoing QA Work
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QA Background @

® Assessing groundwater quality and assigning a QA category
of suitability requires an evaluation of all the available
hydrochemical data with reference to known hydraulic
conditions in:
» the borehole
» the fracture zone sections being sampled
» the surrounding host bedrock (rock matrix)

® Reliability of these datais judged on prevailing geological
and hydraulic conditions during drilling and subsequent
monitoring/sampling

® Without the integration of hydrochemistry, geology,
hydrogeology and borehole activities, there is a great
danger that data (quality) can be misrepresented
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QA Expectations @

® QA methodologies applied in repository programmes are
much more stringent than those in other research areas
because of the strict requirements of repository site
assessments and the expectations of various stakeholders

® |t therefore makes sense to use the URL programme to train
staff in the application of an appropriate QA system,
allowing the development of a body of staff fully capable of
conducting an actual repository site characterisation

QA-Workshop, Imperial Hotel Tower, 28" January 2009 9



QA Formalisation @

® To save reinventing the wheel, very good QA methodologies
applied in SKB’s ongoing site characterisation at Forsmark
and Laxemar are referred

® Some very stringent data requirements led to the
development of a system of ranking GW data based on a
suite of criteria

® Criteria are based on expert judgement of the most
significant processes that:
» can impact on sample quality
» are evident of analytical quality
» can aid (or hinder) the data interpretation and modelling

=>» Application of SKB’s GW QA system
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GW Categorisation @@

Cored Boreholes Category | @ The final weighting of data is

Aspects/Conditions 112131415 based on providing:

Drilling water (< 1%) X|X|X|X |X] 5 period of sample collection

Drilling water (< 3%) XXX [ XT % acomplete set of major ion

Drilling water (< 10%) X X X and isotope analytical data

Drilling water (> 10%) X X (particularly 3H, 2H, 80O and C

Time series (adequate) x[x[x[x |x isotopes when ’av a'” able)

Time series (inadequate) X[x |x

Time series (absent) X | x > an acceptable charge

Suitable section length X[ x[x|x |x balance

Sampling during drilling X | x » alow drilling water content

Sampling during hydraulic testing x|x [x » good time-series data

Tube sampling X coverage

Charge balance £5% (£10% for <50 mg/LCl) | x | x [ x | X [Xx > reliable redox values

Major ions (complete) X|x|x|X |X | 3» asatisfactory coverage of

Major ions (incomplete) XX |X trace element data (including

Environmental isotopes (complete) X[ x|x|x |Xx U, Th and REESs)

Environmental isotopes (incomplete) X[x[x [x > dissolved gas, microbes and

Hydraulic effects (short-circuiting) X[ x|x|x |x organics and colloid data
(Smellie and Tullborg, 2008)
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GW Data QA — Example from SKB @

» Categories 1, and 3 primarily meet e
the requirements of hydrochemical 20015
modelling

» Categories 4 and 5 primarily meet
hydrogeological requirements (also
for more qualitative hydrochemical
modelling with caution) 10001 e
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® Clearly, the higher the sample i man)
category, the more confidence (Smellie and Tullborg, 2008)
can be placed on the dataset and so the more useful are the
data for hydrochemical interpretation

® Nevertheless, overall site understanding is still possible
using a combination of all categories, with the obvious
proviso that the lower the category used, the more caution is
required in their interpretation
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PW Categorisation @

® For the Horonobe PW data, it is clear that the same set of QA
conditions cannot be applied

® Vastly reduced sample size makes it impossible to carry out
the full range of analyses

® Some QA aspects can still be addressed, such as the degree
of drilling fluid contamination, data set available and
indications of perturbations (eg oxidation or CO, reaction)

® Although QA systems already exist for core recovery,
sampling and description in the mining industry, nothing
comparable exists for PW

=» Proposal of PW QA system
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GW/PW Data QA — Ongoing at Horonobe @

® Progress
» HDB-9to 11 (6 GW and 51 PW) datasets were examined
» HDB-1to 8 (19 GW and 94 PW) datasets are now being Qad
» All new borehole datasets will also be assessed

® Results to date
» General trends and absolute Cl values vs depth are strikingly
similar for both GW and PW datasets
» General trends and important outliers indicated by all data are
strengthened and constrained by higher category data
» Further QA requirements for data interpretation and on-site
investigations are indicated
® Presentation/Publication

» AESJ Annual Meeting (March 2009, Tokyo), Goldschmidt™2009
(June 2009, Davos), JAEA-Research...
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