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PROGRESS REPORT

Research Objectives:
1. To develop an accurate persona radon/thoron monitor to quantitate exposure to low arborne
concentrations before and during remova and relocation of radium from the silos.

2. To develop a personal aerosol particle Sze sampler, based on the principles of the nove
sampler we have developed. The sampler measures not only 2*Rn decay product aerosol size but
long lived nuclides. There are, as yet, no particle sze digtribution data on the aerosol particle

gze digtribution of these nudlides during remediation a any DOE ste, athough the aerosol

particle Sze isthe mgor determinant of lung dose.

3. To develop the sequentid radiochemistry necessary to measure any environmenta sample for
228,230,232 226.228p4 234,235,238 gnd 21%Ph. To utilize the radiochemistry and accurately trace and
delineste these nuclides in the environment. To obtain historic and present radiochemica datato
determine the need for supplemental soil/water etc., measurements.

RESEARCH PROGRESS AND IMPLICATIONS
Radon (**’Rn) and Thoron (***Rn) Measurement

In 1998 background research was conducted to produce a pilot version of the passive radon,
thoron gas detector. A commercia molding company fabricated the pilot unitsin 1999. The
pilot detector contained 3 separate entry ports for 3 dphatrack films. Each port contained a
specific gas diffuson barrier, dlowing separation of the 2 radon isotopes by their hdf life.
Radon was measured in duplicate chambers and the tota sgnd (radon plus thoron) in the third
chamber. The radon versus thoron gas concentration is obtained by sgnd difference.

In 1999, the pilot detectors were first deployed a Fernald inside buildings and on top of the
radium slos. In 1999 it was clear that thoron is ubiquitous and there was a need for high quaity
thoron measurements as well, to be able to specify the precision in both radon and thoron data.
Thoron gas contributes to the dpha particle radiation signd in al environmentsand isa
confounder in radon measurements as it contributes to the measurement signd but contributes
little to the lung dose . In 2001, the pilot version was modified to incorporate 4 detection
chambers, i.e., duplicate radon and duplicate thoron detection. These detectors were fabricated in



June 2001. Asof June 2001 there are 25 of the radon, thoron detectors located in buildings and
outdoors at the Fernad gSite, another 25 detectors are ringed around the radium silos, and one
detector ison top of theslos. The measurements are obtained at approximately quarterly
intervals. Detectors are located at 3 remote quality control locations, two in New Jersey, and one
at the Nationd Wesather Service gtein Manhattan.

Atmospheric Particle Size Detection

Beginning in June 1998, we performed research to

develop an ingrument for the field measurement of the atmospheric particle sze distribution of
inhaed aerosols. An ingtrument package was built usng as input a modified commercid

persona aerosol particle air sampling probe. The modified sampling probe contains 6 interna
filtration stages. The first unit was deployed at Fernald in 1998. Six of these instruments are now
deployed at Ferndd, and 4 in remote quality control locations. Three arein New Jersey, and one
a the USDOE, EML Laboratory in New York City. No other Steis acquiring particle size
information for inhaled aerosols, dthough it is the Size digtribution that determines the actud

lung deposition and lung dose. The integrated aerosol particle Sze didtribution is obtained a
approximate 2 month intervas at dl locations.

Planned Activities

The radon thoron measurements to date are background measurements prior to the remova and
eventua transport of the radium to arepogtory in Utah.  Asradium istransferred to holding
tanks, the radon, thoron release datain 2001 to 2002 will be used to model the distribution and
transport of the gasin the environment.

An inexpensve sampler probe of our design is being fabricated commercidly for generd use a
DOE stesin 2002. The sampler can be used for any particulate airborne material by changing
the detection method. We currently use ultralow apha particle detectors to measure
radioactivity. The inhded particle size digtribution data will be used in a bronchid lung dose
mode to redigticaly caculate the occupationd or offste dose at Ferndd to individuas
subsequent to the remediation.

Radiochemistry will proceed as soil samples become available.
Information Access

Additiond information concerning the radon measurements may be seen at,
http://niem.med.nyu.edu/faculty/harleyN.htm

Optional Proprietary Information

NY U School of Medicine has applied for a patent (June 2001) for the radon thoron detector.



