BY MAEEM QURESH) In Decembar 2000, the U5 Enviranmantal Protaction Agency pubilished the final radionuclides

AND STEVEN NELSON rubo. The standard of § pCVL for combined radium (Ra) 228 and 228 wil affect mote thar 500
UE eystoma and 1.4 million peogle in 177 cisles in the Midwest. The best available techrology
for Ra removel includes on exchange, ma soflening. and reversa csmasis. However, ydrous
mangancss oxide and mangsnese preensand rstion i capable of removing up to B% of
Ra. Fer plants designed to remove irca and manganose by & mangaress greemand Ftratice
ystam, the cost of removing Aa i mremal Resutts of plot- 894 full-pe sa shoda sre raported
from Bellevus Sanitary District 1 in Brown County, Wia.: Knoxvibe, lowa: Garmatscn and Elk Point
5.0 Mareus, lows; and Ssvage, Lakeville, and Hinckley, Minn. Also decested sre the
rolationehlp betwean total dissohed solics and Ro remeval ond the disposal of water containing
Ra, which is 8 major concem.

Radium removal
by HMO

and manganese greensand

n 1976, the US Environmental Protection Agency (USEPA) established a stan-
dasd of 3 pCVL for combined levels of radiem {Ra) 226 and Ra 228 in deirik-
g watee A maximom contaminant kevel {(MCL) of 15 pCiL for grods alpha
inchading Ra 226 but excluding radon and rotal uraniom was also estab-
lished. Mioee than 500 municipal water spplies (Singh, 1990) may excesd che
§ pOL standard in the Unized Seatrs, most notably in Horida, Vermant, the uranium
méning areas of the Mountain sares, the Fiedmont Coastal Plains arca of the Eant
VIR I I oy M- Coawt, and the midwestern states of lowa, linods, Wisconsin, Missourd, and Min-
A nescta. It is cstimated chat 1.4 million people in 177 cities in the Midwes: arca
soceive water that excoeds the § pOL standard. In the exrly 1980s, considerable
rescarch was under way o find & cost-effective removal technodogy for Ra.

Ra 226 and 228 are daughter prodhucts of uranium and chodium decay. Radi-
ation is released in the form of alpha, bets, asd gamma rays during this decay.
Ra 226 Is a decay product of uranium 236 and is primarily an alpha emites. Ra
228 and 224 are decay produces of thonum 232 and are primarily beta cmirers.
The bealch effects of ingestion ar contact wich Ra 2216 and 228 may involve ion-
izaticn of body cells, which in urm may result in developmental abnormalities,
cancer, or death, Epidemiological smdies have established a strong connection
between certain occupationsl and therapeutic exposure to the isotopes of Ra
and bone cancer (Bennet, 1978).
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