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Abstract OSl Action Plan Projects

These calibration activities provide inputs to, and contribute to validate
Ground Truth Measurements 2016-09-05, 1 x 2 km Area

_ Portable Spectrometric Scanners: ATOMTEX AT6101C +CM [5] action items from several of the OSI Action Plan projects (2016-2019) [8]:
- High-Resolution In-situ spectroscopy: CANBERRA FALCON AP1.11 Radionuclide data interpretation

- Soil and Vegetation sampling analyzed at the OSI Laboratory AP2.6 New generation IIMS-FIMS

AP3.1 Integrated airborne systems

AP3.8 Ground-based gamma radiation monitoring

AP3.9 Environmental sampling

AP3.10 Radionuclide Particulates Field Laboratory

AP4.1 Development of inspectorate

PREPARATORY COMMISSION

This poster presents two field campd@®ns and results
obtained employing a range of on-sitg@inspection (OSl)
equipment techniques to cross-calibrate gsponse functions
and key performances of gamma radiatiorf sensors. Airborne
and ground-truth radiation survey techniques are deployed
over large areas, whereas In-situ high Jresolution gamma
spectroscopy measurements are conducted at specific
locations, supported by environmental soil sampling analysis
at the OSI radionuclide laboratory. The Allentsteig area
includes a flight calibration line chafacterised for its
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Airborne Survey 2016-09-07, Danube + Allentsteig 2 km?
- Radiations Solutions Inc. Spectrometers [6] 2x Nal 16L+4L(up)
- - Survey over Danube at 4 altitudes: Radon and cosmic calibration
~ - Survey over cross-calibration area. Flight lines L1 to L10, spaced
100m. 8 altitudes from 150 feet (ft) to 2500 ft above ground (AGL)
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Results (extracts)

Pad Potassium Uranium Thorium
sedimentary composition [1]. Net 5.19+0.05 41.66+0.29 (ppm) 101.65 1.46 (ppm)
Results and lessons collected improve fujure field exercises Solid rectangle: Ground and Airborne Survey locations 09/2016. concentration (%)
_ i i Dashed line:  Calibration flight area, not permitted on 7t Sept. 2016 RSX-5 sn5046 129.3+1.3 11.129 + 0.079 6.403 + 0.092
aimed at periodic monitoring of perfornjfances and cross- R
: : : : . Sensitivities (counts/s/%K) (counts/s/ppm eU)  (counts/s/ppm eTh)
calibrating field instruments prepared f@r an OSI. The military training area Allentsteig (Truppeniibungsplatz, TUPL) *
_ _ A . Is the biggest military training area in Austria. It consists of about e %fl
The Allentsteig area also provides opportuRities for practicing 160 km2 and serves all types of training for the Austrian Armed 44 rosition | Method | Nuctige | ENeTEY |Surface activity|  Error |Specificactivity| Error
. r I : Forces. Live shooting exercises are scheduled throughout the year Ko = - (kev) | (Ba/m’)  lk=1(Ba/m’)]  (Bafke) | k=1(%)
and training personnel under realistic Idscenarios. Eisenerz Styria, Geological Survey of Austria with different types of weapons and ammunitions. Airborne activity ' i P ¥, . L7-7 insitu [ Cs137 | 662 9120 1420 114 16
Ground Calibrations on “Gratsy pads” [2] has therefore to be carefully planned several months in advance. T - lab. | 5137 - .
;I'h_e _aree:c inﬁ'ltUd?rShse'\F?Jrs:_CZTp? tchec.kp:)hints an? a urbsln we}lr{are —— Mo-99 e <1960 (MDA) <ot
= - raining facility. The entsteig is the most capable military Lab. Mo-99 141 - : <0.65
ObjeCtlves training area in Austria and is managed by the Military Territorial LaE- K-40 1461 - : 394 3
_ _ o Command of Lower Austria. This area is very popular for national o T“h‘(BT'fjo‘;’) = : : o ;
d Build up operational OSI capabilities and international trainings and exercises. L7-2 insitu | Cs-137 662 4500 740 56.2 16
> Cross-calibrate ground and airborne spcii@metry systems — R B v R : TYCTYRE BT :
> Validate new developments and demon<Jlle progress with Lo Lo | MoB | ' : e~
. . _ L9-9 in situ Cs-137 662 9900 1530 124 15
calibrations, data flow management, anc [-processing Above diagram: 2016/09/07, Mission targets for The Blue Team: b | Celd7 | 662 : : 1750 2
> Provide regular performance monitoring ipment - Light blue circles: survey ca 3 minutes within 10m radius b, | U(Bi-214) | 1764 : - 407 s
> Improve procedures through e frad - Dark blue squares: survey ca 10 minutes in 50m x 50m. lab. | Th(m-208) | 583 : - 37.3 5
insitu Mo-99 141 <2020 (MDA) <25
—= TOTAL GMM L7-9 in situ Cs-137 662 3330 670 41.6 20
1800 ft S ) Lab. Cs-137 662 - - 48.0 2
: e, LOXT 1454 - 1748 in situ o- < <
d Provide a platform to deploy and exe ) range A ; | AGL el 450t » —pnotay Mooy | 4 | <30 | (VOA =
: : L 5 - AGL AGL 150 f L5-7 in situ Cs-137 662 3760 640 47.0 17
£ OS| activities i int ted Five sensors are calibrated on 4x 750kg cement pads T —— o, :"Gl_t R ab. | Cs137 | 662 : : 66.2 3
O . activi Ie.s In an. In egra e . ma of known K,U,Th concentrations. The IAEA procedure | < o T AR | 1 1968 - 2239 In sity Mo-99 141 <2250 (MDA) <28
» Validate the design for integrated mini fie 3es or described in [3] is used, and extended for Cs-137. B oam . S S S
training events to familiarize surrogate i 1gle Lessons learned
representatives from state parties RSX-5 sn 5046 ROI Cs-137 ROI K-40 ROIU-238 ROI Th-232 : . .2892'4067
> Provide inputs for Training material for t ic (P (P (P (P | ] facL | [ > Access to the Allentsteig area for flight calibration purposes also provides
0 C 50 L , 1532 - 9281 . y s . S . . .
3rd Training Cycle Bac"(gzr:‘r‘:i:)pad 162.93+ 21539+ 2678+  25.48+% s opportunities for integrated mini-exercises and external participations.
0.37 0.42 0.15 0.15 e S S e g © 10774 - 12022 . . . . .
Net Potassium 240.05+ 6713+  -1.95+ 757+ 300 4 gt N SRS TR O 12022. - 13075 » OIS preparedness would benefit from exercises including data analysis as
= mgm = 5.19% et B B L e e Ny (13075 - 14413 : : ili
Activities Involve . 1107.;956 + 34;.3; + 4603.2695 + 2:'ZZ+ o LB < p—— a core c_:omponent. Tl.me and resource avall_ablllty necessary to gnalyse
62 e 65 * 64 + @ 16018 - 17246 field mission data is generally underestimated when planning for
A range of activities is necessary to (¢ L 13 1.1 0.74 0.34 W izde e exercises.
. . Net Thorium 1078.7 + 305.7 £ 214,78 650.87 * : : _
deployment and data analysis. This serve T o o Dea . Total cps at flight survey altitudes. a) Upper graph: above Danube, > Preparations of equipment and personnel are key factors to allow

| background calibration of aircraft, radon and cosmic contributions
Table 1: Analyzed responses of one of three RSX-5 crystals for ~ Two crystals installed in a Black Hawk  [3]- b) Lower graph: flight lines L1 to L10 over Allentsteig, 2 altitudes

procedures, and provides a good indica

seamless deployment on the day of field activities. Examples include:
preparedness:

four regions of interest, including OSI relevant nuclide Cs-137.  32L (+ 8L up) configuration  Batteries including spares charged and checked operational; multiple
v' Administrative work to organise for externz outlets for car cigarette-lighter plugs available;
and various authorisations to conduct the e Window  Radionuclide  Gamma Energy m AGL e d Equipment tested in operational conditions, with all steps for data
L . . N Emission Window il acquisition and storage, documentation available including for
v S,;Teciule.aczvmte.s on |\j-||t-fs wi\h tr:e.lr pi.nt (keV) (keV) ] : ; roubleshooting:

SnRusie) ans el ULER S euliad el Potassium 0K —— =92l e § NI [ Same reference time (UTC) checked on all computers; develop and
Langenlebarn airfield (LOXT); Austrian Ge Uranium 214 g; 1760 1660 - 1860 ; | . R | _
Prepare and communicate mission ob o - .NET-CS—B? iImplement a procedure for archiving and distributing users’ credentials;

orium Tl 2615 2410 - 2810 <0 -
including detailed characteristics of overfli Total count : : 400 - 2810 @:-» - Be ready for all-weather conditions.
_ o _ Cosmic : : > 3000 A F R ET « = O-e
v |dentify calibration requirements and any ex A O ¥
. . . o T I I O References
O sensitivities to NORM (KUT) Table 2: Energy windows used to determine sensitivities of all systems. — ~ & S 7 oo oo TR £E: f 08 @eem
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 Operational checks (field power supply, = = ¢ . . Environmental Particulate Samples: Lessons That Apply to Their Application in Integrated Field
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ocumentation: Manuals, VWork instructig S s ¢ spectrometers
1394 1408 1423 1439 1454 1470 1485 1501 1516 keV EoeY II‘ ® ¢ ® - = — = . .
_ _ e e R . 7] http://eongeosciences.com/wp-content/uploads/2015/01/RS500TechData.pdf, Accessed online
v' Collect and archive all field raw data; analys LT s s e - | 18 Apr. 2017
L, _ Analysis of portable scanners data (bottom left), and high resolution in situ spectra (right) Net counts (cps) in K-40 window (left) and Cs-137 window (right) in 1s spectra 8] CTBT/PTS/INF.1343, New OSI Action Plan (2016-2019)
Collect lessons learned and inform relevant supported by Laboratory analysis [4,5] are compared to airborne response over the same at altitude (not corrected) for 45m AGL (bottom) and 90m AGL (top). 9] B. Milbrath et al, Design and Implementation of Buried Sources for the 2014 Integrated Field
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areas. Full set of results is still being compiled. Fields of view: ca 6400m? at 45m, and 25400m? at 90m. Exercise, Poster T2.1-P6, SnT Conference, Vienna, Austria, 2015



