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u Philosophical Tidbit #1

If you’re not taking data,
then you're just making
conversation!
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u Philosophical Tidbit #2

If you’re not analyzing your
data, you're wasting your
money!
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Current Situation

= MARSSIM (NUREG-1575)

m Current practices “de facto” requirements?
= MARSSIM alludes to “alternative methods”
= MARSAME (new)

= Opportunities for improvement?
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Sandia’s core purpose today is to help our nation secure a peaceful and free world through technology.  From the mid-1940s, with a single mission around nuclear weapons design and production, Sandia has grown into a broad national security laboratory, encompassing a variety of technologies and programs. 

We develop technologies to sustain, modernize, and protect our nuclear arsenal, prevent the spread of weapons of mass destruction, protect our national infrastructures, defend our nation against terrorism threats, provide new capabilities to our armed forces, and ensure the stability of our nation’s energy and water supplies. Our science, technology, and engineering program ensures that the nation will maintain national technological superiority and preparedness — keys to national defense, homeland security and our economic well-being.
We not only respond to national security needs as they develop, but try to “think in the future tense” about new types of threats that may develop soon or years down the road — and work to develop solutions before those threats become reality.


Future Options

m GPS-coupled detectors outdoors

= Fan-laser surveyor-coupled detectors
Indoors

= Automated data acquisition and analyses

m Vastly increased data volume

= Improved Analysis & Presentation Software
m Graphical (Visual) Data Presentation
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u Considerations

Fully MARSSIM Compatible
Fewer fixed-point measurements

More frequency distribution and statistical
analyses

Continued DCGL assurance
Easier, yet more powerful
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u Automated Data
Collection Systems

USRADS
GPS-Coupled (sub-meter accuracy)

Infrared Fan Laser-Coupled (sub-centimeter
accuracy)

Ultra-sonic Locator-Coupled
X, Y, Zdata logging
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Automated Capabilities

Determine scanning MDA

Scan 100% of surfaces with constant scanning
speed

Measure variability for use in the final status survey
design

Make integrated measurements on a defined grid

Return to a predetermined position (X, Yy, z) for
“surgical remediation” or follow-up surveys

Download data into ArcView GIS, AutoCAD, or other
application
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Example Data Output

Remedial Action Support Survey
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Kirtland Air Force Base, OT-10 Radiation Training Sites.  The following 3 figures show results of GPS-based gamma surveys for a former Training Site at Kirtland Air Force Base.  The site was contaminated with thorium-232 where the DCGL was 0.29 Bq/g (7.7 pCi/g) above natural background (0.034 Bq/g).  Gamma count rates were collected using 2-in by 2-in NaI detectors at a height of 46 cm above ground surface.  The results are presented in counts per minute.
This figure and the following figure show the remedial action support and final status surveys, respectively.  The surveys were conducted using 3-ft detector transect spacing at a speed of approximately 50 cm/s.  A gross gamma count rate of 22,000 cpm corresponded to the DCGL.  The 1,000 cpm contours on the next Figure clearly demonstrate the power of data presentation where slightly contaminated areas whose mean count rates differed by only 1,000 cpm could be identified.  Confirmation of these areas was done in the field using soil sampling and analyses.


Example Data Output
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The previous figure and this figure show the remedial action support and final status surveys, respectively.  The surveys were conducted using 3-ft detector transect spacing at a speed of approximately 50 cm/s.  A gross gamma count rate of 22,000 cpm corresponded to the DCGL.  The 1,000 cpm contours on the previous figure clearly demonstrate the power of data presentation where slightly contaminated areas whose mean count rates differed by only 1,000 cpm could be identified.  Confirmation of these areas was done in the field using soil sampling and analyses.


Example Data Output
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Two frequency distributions of data collected during the final status survey: gamma count rates and residual thorium-232 concentrations.  The count-rate frequency distribution for the gamma measurements was converted to concentration using the correlation derived from soil samples taken at the site. The means are approximately the same but the variance of the gamma measurements is significantly greater than that of the soil samples.  A significant portion of the variance of the gamma count rates arises from the rate meter.  If there were an incentive to reduce this variance, data could have been collected at a higher density and then processed using nearest-neighbor or other averaging techniques.  This is also equivalent to contouring the data as was shown in the previous slide.
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FIDLER Survey
Post-reclamation GPS-based low-energy photon survey conducted at Sandia National Laboratories (SNL).  The site had been contaminated with americium-241 and cesium-137.  Areas with elevated count rates shown in the figure were further remediated (surgically).


Example Data Output

Room 206

FIDLER Survey
(cpm)
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This and the next Figure depict the results of an indoor low-energy photon floor survey, using the 3-DISS, conducted at Los Alamos National Laboratories (LANL).  The buildings are potentially contaminated with isotopes of plutonium and americium-241.  The survey was conducted over 100 percent of the floor areas at a constant scanning speed of 10 centimeters per second. 


Example Data Output

FIDLER Survey
(cpm)
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Example Data Output
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This Figure shows the count-rate frequency distributions as percentages of counts.  Clear differences in frequency distributions are apparent in Buildings 21-02 and 21-150.  Room 206 exhibited contaminated areas as shown.  The last value of the distribution represents a percentage of counts/minute “greater than” and, of course, explains why there is a significant increase at that point for the Room 206 distribution.  The higher count rates observed in Building 21-150 were attributed to differences in natural radionuclide content in the various building materials.


Miscellaneous Outputs

5 R kibegia|
wobar, MR

-
115 Rad bbogical vy - e
Lhrch M3

August 2006 National
Laboratories




Using Statistical/Graphical Tools

Long Sled Track GPS/Gamma Survey
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Summary

Automation may soon become the
“Industry standard”

Indoor and outdoor applications “off-the-
shelf”

Computerized data analysis and
presentation extremely powerful

Iterative, on-the-fly surveys, “surgical”
remediation
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Summary
Automated data collection systems for conducting radiation surveys outdoors are currently considered the industry standard.  The power of the computer applications allow data to be processed, interpreted, and presented in very convincing and revealing ways.  Thus scanning data need no longer be considered as primarily an indicator of the uniformity of the contamination.  Now, these data can be used to plan the survey design, allow for on-the-fly adjustments during the initial survey, and finally to document successful remediation of the project.  These tools will make it much easier for a practitioner, regulator, or interested stakeholder to assess the results of pre-, interim-, and post-remediation survey efforts by examining the information presented in a graphical/visual format versus the traditional tabular format.
These methods provide a measure of the variance of the contamination and indications of where elevated measurement comparisons must be made.  For most situations, soil cleanup or decontamination of surfaces normally progresses until near-background levels are achieved.  While these data may reflect near-background conditions, the full value of the data are not realized in most situations since MARSSIM relies on discrete measurements made on a specified grid.
As revisions to MARSSIM and the draft MARSAME occur, the power of these methods is expected to be considered in formulating, facilitating, and expediting methods for complying with the DCGLs. 
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