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What constitutes aerial radiation measurements (ARM)
asset?

Aircraft Radiation Detection Equipment ] Trained Personnel

Aerial Radiation Detection Asset













Aircraft




DOE AMS Aircraft Fleet







Aerial System Requirements
(Reference Documents)




Examples of Commercial Systems

» There are several manufactures of the aerial/mobile radiation detection systems on the market.
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Example of In-House Built System




DOE AMS Configuration with 4 x RSX-3 (22 crystals)
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Data Acquisition System Installation

Detectors mounted externally to the aircraft (examples)
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Data Acquisition Systems Installation

Detectors mounted internally to the aircraft (examples)







Data Acquisition System Installation

Radlatlon detectors can be mounted on the hellcopter in external pods (External Mountlng),

Easy

; External mounting requires aviation Mounted to the helicopter floor as cargo,
' authority approvals usually approved by crew chief/mechanic

| Expensive No cost/cargo straps

W Low attenuation of signal Higher signal attenuation due helicopter
frame

~ GPS antenna can be mounted in the pod GPS antenna in the window

1 Requires specific model helicopter Any helicopter with sufficient floor space
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Why: Example 1

| An earthquake and tsunami has seriously damageda &=

nuclear power plant.

2011 Tohoku Earthquake and tsunami caused a series of
radioactive releases at the Fukushima Daiichi nuclear
power plant.

The extent and magnitude of the contamination needs
to be determined.

This information is needed for evacuation and shelter-
in-place decisions.
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® March 11, 2011 8.9 earthquake off coast of
Honshu Island, Japan

® Generates 14 m tsunami resulting in
fatalities, damage, and a serious nuclear
incident at Fukushima Daichi NPP with
significant radioactive ground
contamination of about 800 square km.
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Why: Exampl

A satellite with a nuclear power plant onboard
malfunctions and crashes over land.

At 11:53 GMT on January 24 1978, Russian
reconnaissance satellite Kosmos 954 with nuclear
reactor on board (50 kg of U-235), after a malfunction =
reentered the Earth’s atmosphere over western
Canada, scattering debris over a 600 km path.

The recovery survey area looking for debris covered

ver 124000 square kilometers.
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A large city want
normal background radiation.

In 2005 New York City wanted a background
radiological survey of all five boroughs

(Manhattan, Brooklyn, Queens, the Bronx and \

~ Staten Island). .
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Why Aerial Radiologil Measurements?
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attenuation of gamma rays)

No inhalation dose risk

No issue with a

e

ccess due to complex terrai

Walking on contaminated terrain (direct exposure
to gamma radiation)

Inhalation dose risk due to resuspension

Potential injury/no access in complex terrain
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Low detector







Hellcopter Mission at 150 f't and 300 ft line spacing fIylng at 7o knots
W|dth Distance (1 Mile=5280 feet) 5280.00feet

| CLine Spacing (feet) 300.00feet
“lINumber of Lines (Distance/Line Spacing) 18lines

Alrcraft Speed 70 knots(1 knot = 1.15 mph) 80.5mph

Speed (2 mph = 5280 ft / 60 min/hr) 7089ft/min

“Minutes per Line 0.75min/line
aiTurnaround Time (.5 minutes) 0.50
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/ Minutes per Line 1.25minutes
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Total Time to Cover 1x1 sg-miles 22, 5m|nutes
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Mobile system W|th 60 ft detector view and traveling at 30 mph
W|dth Distance (1 Mile=5280 feet) 5280.00feet
L|ne Spacing (feet) 60.00feet
{L\ of Lines (Distance/Line Spacing) 88.00lines

Vehicle Speed 30.00mph

\\\
\\_ Speed (1 mph = 5280 ft / 60 min/hr) 2640.00ft/min

—-\,;;\:\\ \‘ Minutes per Line 2.0oomin/line

e

jy/ Turnaround Time (.5 minutes) 0.50
~ Total Minutes per Line 2.cominutes
\\1

TotaIT|me to Cover 1X1 sq mlles 220. oomlnutes
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Single calibrated radiation detection system and Multiple radiation detection instruments and
operator operators
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Pilots
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Aircraft Mechanics

Ensures the reliability and airworthiness of the aircraft by
performing inspections, completing all necessary preventative
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Science Team




Mission Manager/Leader

An individual, usually a radiation scientist, assigned to supervise all activities necessary for planning and conducting AMS
missions. Responsible for the mission planning and the deployment of AMS assets into the fie
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Equipment Operator

Qualified technician, engineer, or scientist that installs and verifies operability of detection equipment in
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Data Team

RIS
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Data Analysis Tools

Radiation Data Analysis Software







AMS Data Tools

In 2020 AMS initiated development
of a software




Aviation and Science = One Team
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Nuclear Reactor Accident Scenario

A commercial nuclear reactor accident occurred




Population

























The decrease in count rate

with increasing altitude is
characterized by the air
| attenuation coefficient ;.
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Example of the aerial response to NPP accident
(simulated contamination)
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Aerial Data — “"Bread Crumb” Plot

Result: Easy visual assessment of the extent of ground contamination
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Real World Example of AMS Response to NPP Accident
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Aerial Radiological Search
for a Lost or Stolen Radiation Source




Mission Objective
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Anomaly Detection Mission Results
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AMS in Action




