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Outline 

üBackground 

üNORM in Upstate SC 

üSimpsonville/Fountain Inn 

üCentral, SC 

üNantahala National Forest in SC 

üCurrent Research Project 

 



Southeastern Monazite Belt 



NURE U in Sediment 



NURE U in Groundwater 



Uranium Decay Series 

238U 234Th 234mPa 234U 230Th 
a b a b a 

226Ra 222Rn 218Po 214Pb 

214Bi 214Po 210Pb 210Bi 

206Pb 

a a a b 

b 

(stable) 

b a a 

t1/2 = 4.51 x 109 yr 



Implemented and Proposed Regulations 

Radionuclide Regulation level 

Total uranium 30 mg/L 

Total radium 

(Ra-226 and Ra-228) 
5 pCi/L 

Radon-222 in H2O 300 or 4,000 pCi/L 

Pb-210  
4 mrem/yr  

(total beta dose) 

Rn-222 in air 4 pCi/L 

(Radionuclides in drinking water and air) 

Revised SDWA, 

effective 12/2003 

US EPA, 1999 



U1 

U2 

Th1 

NORM in Upstate SC 

U1 - N34 39.0ô  W 82 16.5ô 



Simpsonville/Fountain Inn  

ü U concentration in hair was reported to be the highest 

ever recorded by the laboratory 

ü Friday, January 26, 2001, SC DHEC alerted of high 

uranium levels in 3 private wells on Jenkins Bridge Rd.  

ü SC DHEC conducted a three phase study 

ü Clemson University conducts independent study 

ü Measurement of U, 226Ra, 222Rn, 210Pb in water 

ü Measurement of 222Rn in air 

ü Treatment of water containing U, 226Ra, 222Rn 

ü Measurement of U in hot water tanks 

ü In-situ measurement of U, Th, and 40K 



DHEC Phase I and II 



Summary of Phase II 
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Rn and Ra Well Results 

ü22 Wells sampled for 222Rn in water 

üRange 1650 - 195,000 pCi/L 

üAll above proposed limit of 300 pCi/L 

ü10 Wells sampled for 226Ra 

ü1 well at 24 pCi/L 

üOthers below Ra MCL of 5 pCi/L  



DHEC Phase III 

üSmaller public water systems using wells in 

NW South Carolina  

ü322 wells sampled 

ü7 wells above Uranium MCL (4 in Oconee; 

Round House Point 460 ɛg/L)  

üWider sampling of private home wells in the 

same general area of the Piedmonts 

ü166 wells 

ü6 wells above Uranium MCL (highest 147 ɛg/L) 

 



Chronic Ingestion of Uranium  

üNephrotoxic effect rather than a radiological 

effect 

üCanadian Study, Zomora et al., Toxicological Sciences 43 

(1998) 68-77. 

ü3 to 59 years of exposure (15 people ingested >60 ɛg/day) 

ü2 to 781 ɛg/L in drinking water wells 

üLoss of kidney function, proximal tubule site of 

interference 

üObserved effects may be due to subclinical toxicity 

which may not lead to kidney failure 

üOther considerations? 



Health Effects from Chronic Ingestion of U  

ü90th Percentile for U in Urine (500 person control)  

0.024 mg of Uranium/g of Creatinine 
B.G. Ting et al., Environmental Research, Section A, 81 (1999) 45-51 
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Clemson University study 

ÅMeasurement of U, 
226Ra, 222Rn, 210Pb in 

water 

ÅMeasurement of 
222Rn in air 

ÅTreatment of water for 

U, 226Ra, 222Rn 

removal 

ÅMeasurement of U in 

hot water tank 

ÅIn-situ measurement 

of U, Th, and 40K 



Sampling Locations 
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