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DOCUMENTARY FRAMEWORK

 Planning
• Remediation Activities Description: 060-PL-JC-0033.
• Source Term: 060-ET-EN-0001.
• Scaling Factors: 060-IF-IN-0039.
• Release Levels, RL’s: PRE 060-RE-EN-0001.
• Residuals Reference Levels, RRL’s: 060-IF-JC-1721.
• Classification of Release Unit, RU’s: 060-PC-JC-0430.
• List of Existing RU’s: 060-LI-JC-0012.
• Buried Structures & Pipes: 060-LI-JC-0010.
• Reference Areas: 060-IF-JC-1806.
• Area Factor: 060-IF-JC-1807.

 Design
• Methodology of Release Soils Determination: 060-PC-JC-0444.
• Measurement Methodology: 060-PC-JC-0443.
• Quality Assurance Verification: 060-PC-JC-0441.

 Measure
• Calibration and Test of Equipment: 060-PC-JC-0395.
• Release Measurement Test.
• Sampling Process for Subsurface soils: 060-PC-JC-0446.
• Sampling Process for Surface Soils : 060-PC-JC-0445.
• Measures of Remediated Terrains: 060-PC-JC-0448.

 Performance
• Control and Managing of RU’s: 060-PC-JC-0439.

 Assessment
• Measures Assessment: 060-PC-JC-0447.
• Actions for the Rejected UR’s: 060-PC-JC-0442.
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RELEASE UNITS AT JC NPP
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RELEASE UNITS AT JC NPP

Release Unit Description Kind Class Surface Expected 
Contamination

Buried 
Structures

Pitches Boreholes Material



CHARACTERIZATION FOR SITE RELEASE

6

RELEASE UNITS AT JC NPP
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RELEASE LEVELS, RL. REFERENCE RESIDUAL LEVELS, RRL

RERFERENCE RESIDUAL LEVELS

 Useful for defining the Lower than Detection Limit Values.

 For deciding whether or not there is contamination.

 Their influence on the Radiological Criteria is lower than 10%.
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RELEASE STRATEGY

 Remediation is going to be systematically performed
when residual activity is above RL’s, with the main
objective, insofar as possible, of leaving soil with
activity below the RRL’s.

 Before the backfilling process, MARSSIM methodology is
to be applied to the exposed soil in order to decide
whether or not the RU is release.

When no remediation is required, MARSSIM
methodology is directly applied to the RU to assess the
release process.

 In addition to the MARSSIM approach, when applied, a
number of pits has to be collected in the location of the
N measurements to provide that no subsurface residual
values are involved.
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CLASS 1 RU COMPLEMETARY CHARACTETIZATION

 Dynamics analysis of the Release Unit covering 100% of
its surface.

 Systematic pits in those RU’s in which are not expected
to have, by operational information and the initial
characterization, residual values in depths greater than
the ones achieved by this technics.

 Additional boreholes in those RU’s in which are expected
to have, by operational information and the initial
characterization, residual values in depths greater than
the ones achieved by pits. Or in those RU’s which harbor
buried structures and pipes with radiological functions.
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CLASS 2 & 3 RU COMPLEMETARY CHARACTETIZATION

 Dynamics analysis of class 2 RU covering up to 50% of
its surface.

 Dynamics analysis of class 3 RU covering up to the 10%
of its surface.

 Pits in those class 2 RU’s in which are expected to have
some fraction of the release levels as residual activity.

 Pits in those class 3 RU’s in which are expected to have
some small fraction of the release levels as residual
activity.
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NUMBER OF PITS FOR COMPLEMENTARY CHARACERIZATION

 Class 1 RU’s :

• A first approach with a grid of 15 m of length side to
identify/quantify the places to be remediated.

• Increase the density of measurement decreasing the size of the
grid in the location to be remediated, just to best define the
boundary that change from the clean area to the contaminated
one.

• The size of the grid should be greater than the size of the
means used to remediate.

 Class 2 RU’s :

• A first approach with a grid of 20 m of length side to
identify/quantify the places to be remediated.

 Class 3 RU’s :

• A first approach with a grid of 30 m of length side to
identify/quantify the places to be remediated.

All these information will be used to better define the N
measurements to be taken in the Final Status Survey.
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GEOSTATISTICS CHARACTERIZATION

 Its main goal is to quantify as best as possible the amount of
terrain to be remediated.

 One additional objective is to estimate the residual activity of
the terrain that is going to be left, that have to be lower than
the limits with a fixed confidence interval. But in any case, this
terrain is going to be measure in a detail manner later on in the
Final Assessment phase.

 Geostatistics is a valuable tool when data are structured.

Processes that follow physical laws of contaminants transport in
which it is expectable to show correlation among them in
different places.

 When data are not structured, there is no difference between
geostatistics and classical statistics (e.g. MARSSIM).

In a trench that had packages, there is no expected correlation
among the activity of different places inside the trench with
distance.

Or after a systematic scarified of surfaces in buildings, the
residual activity is not expected to show correlation.



CHARACTERIZATION FOR SITE RELEASE

13

SCHEME FOR CHARACTERIZATION DURING REMEDIATION

 Structured Data

• From a detailed estimation by using geostatistics in order to
infer the activity of each container. Additional non
systematic in situ measurements as a verification tool.

• With no previous analysis. The classification is done during
the remediation process by means of systematic in situ
measurements.

• Both, the more current cases, a pre-classification by using
geostatistics and in situ measurements to definitely classify
the remediated material..

 No structured data

• It is not possible to have a detailed previous estimation
unless there is a large number of pits/boreholes, non
operative process.

• Directly remediate/classify the materials.
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BOREHOLES CAMPAIGNS
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BOREHOLES CAMPAIGNS
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BOREHOLES CAMPAIGNS
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BOREHOLES CAMPAIGNS
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Depth Diameter

ID (m) (mm) X (m) Y (m)

EF1-01-1-SU-3 EF3 3 82 509882.38 4466519.48 ±10

EF1-01-1-SU-4 EF4 3 76 509884.47 4466531.42 ±10

EF1-01-1-SU-5 EF5 3 76 509885.11 4466529.45 ±10

EF1-01-1-SU-9 EF9 9 76 509882.61 4466554.73 ±10

EF1-01-1-SU-10 EF10 9 76 509887.02 4466545.68 ±10

EF1-01-1-SU-11 EF11 9 76 509886.42 4466520.39 ±10

EF1-01-1-SU-12 EF12 8,3 76 509894.09 4466513.09 ±10

EF1-01-1-SU-13 EF13 6,94 97 509880.47 4466561.44 ±10

EF1-01-1-SU-14 EF14 6,37 97 509878.34 4466545.72 ±10

EF1-01-1-SU-15 EF15 6,85 97 509874.68 4466521.10 ±10

EF1-01-1-SU-16 EF16 6,86 97 509882.06 4466528.44 ±10

EF1-01-1-SU-17 EF17 97 509887.35 4466534.16 ±10

EF1-01-1-SU-18 EF18 6,91 97 509883.23 4466521.75 ±10

EF1-01-1-SU-19 EF19 7,01 97 509891.38 4466521.82 ±10

ER1-01-1-SU-3 ER3 3 76 509887.08 4466629.40 ±10

ER1-01-1-SU-4 ER4 3 76 509827.01 4466619.68 ±10

ER1-01-1-SU-15 ER15 9 76 509876.17 4466607.17 ±10

ER1-01-1-SU-16 ER16 8 76 509820.24 4466592.21 ±160

IN1-01-1-SU-6 IN6 3 82 509938,78 4466555,59 ±10

IN1-01-1-SU-7 IN7 3 82 509931,84 4466604,84 ±10

IN1-01-1-SU-8 IN8 7,6 76 509936,07 4466605,02 ±10

IN1-01-1-SU-9 IN9 7,6 76 509930,05 4466571,26 ±10

IN1-01-1-SU-11 IN11 5,84 97 509899,58 4466581,38 ±10

IN1-01-1-SU-12 IN12 6,5 97 509905,45 4466550,66 ±10

IN1-01-1-SU-13 IN13 6,28 97 509915,81 4466540,92 ±10

IN1-01-1-SU-14 IN14 5,92 97 509911,8 4466570,29 ±10

IN1-01-1-SU-15 IN15 5,86 97 509929,27 4466579,98 ±10

IN1-01-1-SU-16 IN16 5,82 97 509943,62 4466569,91 ±10

IN1-01-1-SU-17 IN17 5,83 82 509955,48 4466580,5 ±10

IN1-01-1-SU-18 IN18 6,22 82 509958,75 4466548,51 ±10

IN1-01-1-SU-19 IN19 6,1 76 509970,02 4466563,6 ±10

IN1-01-1-SU-20 IN20 6,14 82 509964,63 4466595,6 ±10

IN1-01-1-SU-21 IN21 5,94 97 509956 4466573,53 ±10

IN1-01-1-SU-22 IN22 6 97 509942 4466583 ±10

IN1-01-1-SU-23 IN23 5,96 97 509952,54 4466591,24 ±10

EX1-01-1-SU-11 EX11 3 87 509767,76 4466345,81 ±10

CODE
Coordetates GPS Error 

(cm)

BOREHOLES CAMPAIGNS
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TRENCHES LOCATION
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NPP SITE IMAGE
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PITS & BOREHOLES
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CHARACTERIZATION IN REMEDIATION

 We operate with two BOX COUNTER and two ISOCS.

 In situ measurements before remediation in addition to
geostatistics tools would be useful for estimating the activity in
blocks size comparable to the means and containers to be used.

 In situ measurements during the extraction process are
required. Ratemeters, total Beta/Alfa devices, INa Gamma
devices.

 VLLW containers or BIG BAG to be send to the washing process.

 Clearable containers to the BOX COUNTER measurements.

 In situ measurement to the left terrain in order to check the
suitability of the remediated process, otherwise keep
remediating.

 Washed terrains will be measure by BOX/ISOCS devices.

 The final waste of the washing process, dried finer part of VLLW
will be measure by ISOCS.

 In situ measurement in the washing process in order to check
and track its efficiency.
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FINAL CHARACTERIZATION OF RU’S. MARSSIM

 Remediated RU’s

• Before backfilling.

• Dynamic scanning with 100% coverage.

• N detailed static measurements.

• N pits.

 Non remediated RU’s

• Dynamic scanning with a coverage in accordance
with their class.

• N detailed static measurements.

• N pits.
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BACKFILLING ACTIVITIES

With clean material from outside.

• Sand.

• Rubble crashed.

With released material.

• Soils unconditionally released.

• Rubble conditionally release and properly diluted with
clean rubble as RP113 requires
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DEVICES
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DEVICES FOR SURFACE CHARACTERIZATION
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DEVICES FOR BOREHOLES
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DEVICES FOR BOREHOLES
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DEVICES FOR BOREHOLES
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BOREHOLES CHARACTERIZATION
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BOREHOLES CHARACTERIZATION
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DRONES
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