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Our research is focusing on the assessment of the rates of non-point source
contamination streaming from a barrier island into the coastal zone.  We measure
naturally occurring radium isotopes to determine long-term, average rates of
groundwater flow.  We use the fact that different radium isotopes (Ra-223: T1/2=11.4 d,
Ra-224: 3.7 d, Ra-226: 1600 y, and Ra-228: 5.8 y) have different half-lives.
Furthermore, we believe that the ratio of these isotopes might differ depending on the
distance from their main source, which we assume is water from deep wells on the
mainland cycling through septic systems.

Groundwater collected from a series of wells on the island, and seawater is
analysed for Ra isotopes. Tens of litres of water are pumped through MnO2-coated
acrylic fibres.  The fibre is prepared in our laboratory by soaking the raw acrylic fibre in
a solution of 0.5 M KMnO4 at 85°C. At neutral pH the fibre quantitatively adsorbs
radium, thorium and some other elements. The isotopes Ra-223 and Ra-224 are
measured by a delayed coincidence counter system developed by Moore and Arnold
(1996).  The short-lived radon daughters of radium isotopes are swept into a
scintillation detector and a delayed coincidence circuit discriminates alpha decays of
Ra-224 daughters from Ra-223 daughters.

The longer-lived isotopes, Ra-228 and Ra-226 are measured later by gamma-
spectrometry.  The fibre is ashed, and then packed to standard geometry.  Radium-228
is measured through its radioactive daughter Ac-228 (338, 911 keV), and Ra-226 is
measured by its 186 keV peak or (after radioactive equilibrium is obtained) via photo
peaks of Bi-214 (609 keV) and Pb-214 (295, 351 keV).

The Ra-223,224 activities measured in the wells are very similar to those
measured in the seawater close to the shore.  The Ra-223 values are 2-3 dpm/100L,
Ra-224 content is about 15-26 dpm/100L.  The activity ratio of Ra-224/Ra-223 is in
the range of 7-10.

Such results will help us to understand the groundwater dynamics in the system.
This information is useful when estimating the groundwater discharge over an area and
quantifying the nutrient input to surface water bodies.


