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This paper deals with the obvious technological need to work out the proper but
cheap technology which can assure that NORM residues originating from QOil &
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Gas industry are reused and NOT stored as NORMN LL RadWaste.

During research, occupational protection and possible associated risk from
residues was taken into account at the existing industrial maintenance site where
the tubings and other production equipment is cleaned from sludge and scale.

The new European regulatory point of view developed to reduce the growth of
passive industrial waste landfills and associated high costs, allows and
encourages the reuse of this byproduct material in new products (building
material or else.) respecting the ALARA and Precautionary principles. Tubings
declared for expenditure and therefore not cleaned from scale were in focus of

research especially ones filled with scale contanining NORM residues.

Example:

Concrete block shielding modeling — results of a real situation:

Calculation assumptions

Outside tubing 7,72 cm
diameter:

Tubing lenght: 900 cm

Measured 50 uSv/h
H*(10)

Used H*(10) 200 uSv/h
(if 4 tubing used)

Tubing to
concrete
distance

Concrete
thickness

Chemical
compaund of
the SOURCE:

> 455 nSv/h  (Source search library)

Fig. 3. field measurements
Max. dose rate H*(10) measured on the

samples in laboratory (uSv/h) = 500 nSv/h
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Calculation results

Concrete
thickness

O cm

5 Ccm

10 cm

15 cm

20 cm

23 Ccm

30 cm

33 Ccm

A0 cm

453 cm

50 cm

Fig. 5. Concrete block
The product idea is under Croatian pending
patent procedure.

Ambiental
dose rate

in P

1,106 psv/h
0,705 psv/h
0,439 psv/h
0,273 psv/h
0,171 psv/h
0,107 psv/h
0,068 psv/h
0,043 psv/h
0,028 psv/h
0,018 psv/h
0,012 psv/h

Size

+ 0,00487929
® 0,074087575
® 0,14329586
@ 0,212504145
@ 028171243
@ 0350920715

. 0,420129

Color

®0,00487929
0,074087575
©0,14329586
®0,212504145
®0,28171243
@®0,350920715
®0,420129

Piles 34 & 34
NORM residues —

enhanced

activity concetration

Fig. 6. Tubing maintenance facility - H*(10)/t tracking method .
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Fig. 1 Tubing — original production shape - and lime scale residui

after cleaning process

MicroShield 11.21
Institute for Medical Research and Occupational Health
Date Preparer
Shields
File Name
: Shield N Dimension Material Density (g/cm?)
CAUsers\Simulacija\Documents\MicroShield 11\INA - cijevitdcijev50uSv.msd i
Cyl. Radius 2.78 cm Air 0.00122
Project Info . :
_ _ {Shleld 1 | 2.78 cm | Air 0.00122
e Tltl_e _-CESE ] Source 1.99e+04 cm? Silt 2
sl ol e _ _ Shield 3 |0.48 cm Iron 7.86
.. Geometry 12 - Annular Cylinder - External Dose Point Transition | 0.0 cm Air 0.00122
B T e Shield 9 | 20.0 cm Concrete 235
Height 900.0 em (29 ft 6.3 in) Air Gap _. Air Qb
Inner Cyl Radius 12.78 cm (1.1 In)
Inner Cyl Thickness 1 2.78 cm (1.1 in)
Outer Cyl Thickness 1048 cm (.2 in)
Source 0.6 cm (.2 In)
Source Input: Grouping Method - Actual Photon Energies
Library: Grove
Nuclide Ci Bq uCi/cm’ Bq/cm’
K-40 1.2897e-004 4.7718e+006 6.4865e-003 2.4000e+002
Pb-210 4.6213e-004 1.7099e+007 2.3243e-002 8.6000e+002
Ra-226 3.3317e-005 1.2327e+006 1.6757e-003 6.2000e+001
Th-232 4.1377e-005 1.5310e+006 2.0811e-003 7.7000e+001
' - ' |

Fig. 2 Microshield modeling/analysis data and results
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Fig. 4 Shielding - H*(10) concrete thickness dependance

Discussion:

It is possible with the use of fast, on site measurement methodology to collect data
remotely by detectors carried by Unmanned Aerial Vehicles (UAV) or else. In addition, the
metrological relevance of crowd-sourced dose rate data originating from residues in scale
and sludge inside tubings, collected by professional at GPS mapped production sites was
iInvestigated. The feasibility of long-term monitoring of production sites found to be
burdened with residues was additionally studied using passive dosimetry systems too.

When the suspected tubings are detected and marked they represent the NORM LL Rad
Wste in any case, if cleaned - than sludge powder if not cleaned - than as a whole, as
metal scrap. The presented method of calculation after measurement can be used for
design the new construction product (concrete blocks containing the tubes) to be used for
environmental protection purposes in various fields of usage.

The final product has to fullfill the Construction material activity concentration criterion and
final product has to be designed to last long not affecting the environment = biota and
humans ; (EU Green Deal - Climate Change- and Adaptation Strategies).

- https://www.euractiv.com/section/eu-council-presidency/news/eu-ministers-approve-strategy-on-climate-change-adaptation/
- https://www.iberdrola.com/social-commitment/what-is-european-green-deal




