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BackgroundBackgroundBackgroundBackground
• Lahontan Valley is an agricul-

tural area located about 60 mi. 
east of Reno.

• It was the location of a pilot 
groundwater NAWQA study 
during 1987-89during 1987-89.

Lahontan Valley is located in a closed basin on the Lahontan Valley is located in a closed basin on the 
l k b d f d i t d Pl i t l kl k b d f d i t d Pl i t l klakebed of a dessicated Pleistocene lake.lakebed of a dessicated Pleistocene lake.
Trace elements carried into the basin over millions of Trace elements carried into the basin over millions of 
years have been sequestered in the sedimentsyears have been sequestered in the sediments
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years have been sequestered in the sediments.years have been sequestered in the sediments.



GroundwaterGroundwater--quality investigationsquality investigations
i L h t V lli L h t V llin Lahontan Valleyin Lahontan Valley

• In 2001-2002, the USGS participated with CDC and the 
State of Nevada in an investigation of a cancer clusterState of Nevada in an investigation of a cancer cluster 
Lahontan Valley. The goals of the USGS investigation 
were to determine:
1. Whether water quality had changed between 1989 and 2001, 

and
2 What contaminants were residents exposed to in their water2. What contaminants were residents exposed to in their water.

• Subsequent follow-up investigations by USGS have 
examined linkages between geochemistry andexamined linkages between geochemistry and 
unsuspecting exposure to toxic trace elements and 
radionuclides by owners of domestic wells.

April 2010



Changes between 1989 and 2001Changes between 1989 and 2001Changes between 1989 and 2001Changes between 1989 and 2001
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Arsenic in 2001Arsenic in 2001Arsenic in 2001Arsenic in 2001
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Type of well
Domestic Public Supply
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Tungsten in urineTungsten in urine
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Tungsten in groundwater in 2001Tungsten in groundwater in 2001g gg g
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Tungsten and age of the waterTungsten and age of the waterTungsten and age of the waterTungsten and age of the water

Water in deep wells was probablySurface
Water Water in deep wells was probably 

recharged prior to construction of  
a reservoir upstream of Lahontan 
Valley  in 1915.
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Gross alpha radioactivity in 2001Gross alpha radioactivity in 2001Gross alpha radioactivity in 2001Gross alpha radioactivity in 2001
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Gross alpha and poloniumGross alpha and polonium--210210Gross alpha and poloniumGross alpha and polonium 210210
130

A comparison of  the 72 hr A comparison of  the 72 hr 
and 30 day gross alpha and 30 day gross alpha 
suggested the other alpha suggested the other alpha 
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What is poloniumWhat is polonium--210?210?What is poloniumWhat is polonium 210?210?
238U T½ = 4 5x109 y 210210Po will be present in thePo will be present in the

222Rn T½ = 3.8 d

U T½ = 4.5x10 y Po will be present in the Po will be present in the 
environment wherever environment wherever 
uranium or radon are present.uranium or radon are present.

210Pb T½ = 22.3 y

210Po
β

T½ = 138.4 d

206Pbα
Stable
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Health effects and drinkingHealth effects and drinking--water standardswater standards

PoloniumPolonium--210 is an established human carcinogen.210 is an established human carcinogen.
A t l th l d i b bl <1A t l th l d i b bl <1An acute lethal dose is probably <1 An acute lethal dose is probably <1 μμg.g.
In the US, In the US, 210210Po is only regulated by the standard Po is only regulated by the standard 

//for adjusted Gross Alpha Radioactivity (15 pCi/L).for adjusted Gross Alpha Radioactivity (15 pCi/L).
The Canadian Maximum Acceptable ConcenThe Canadian Maximum Acceptable Concen--
tration is 5.4 pCi/L.tration is 5.4 pCi/L.
The WHO guideline is 2.7 pCi/L.The WHO guideline is 2.7 pCi/L.g p /g p /
The comparable MCL associated with a lifetime The comparable MCL associated with a lifetime 
total cancer risk of 1:10 000 is 1 1 pCi/Ltotal cancer risk of 1:10 000 is 1 1 pCi/L
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total cancer risk of  1:10,000 is 1.1 pCi/L .total cancer risk of  1:10,000 is 1.1 pCi/L .



PoloniumPolonium--210 in Lahontan Valley groundwater210 in Lahontan Valley groundwater

PoloniumPolonium--210 strongly binds to 210 strongly binds to 
aquifer sediments. Values in aquifer sediments. Values in 
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Implications of these studiesImplications of these studies
Owners of many domestic wells in Lahontan Valley Owners of many domestic wells in Lahontan Valley 
may be exposed to levels of trace elements and radiomay be exposed to levels of trace elements and radio

pp

may be exposed to levels of trace elements and radiomay be exposed to levels of trace elements and radio--
nuclides that greatly exceed safety thresholds.nuclides that greatly exceed safety thresholds.

Ch i l l t i d f d ti llCh i l l t i d f d ti llChemical analyses are not required for domestic wells Chemical analyses are not required for domestic wells 
in many States and homeowners may never discover in many States and homeowners may never discover 
they are being exposed to toxic trace elements andthey are being exposed to toxic trace elements andthey are being exposed to toxic trace elements and they are being exposed to toxic trace elements and 
radionuclides.radionuclides.

Discoveries of problems at publicDiscoveries of problems at public supply wells may besupply wells may beDiscoveries of problems at publicDiscoveries of problems at public--supply wells may be supply wells may be 
fixed without owners of nearby domestic wells learning fixed without owners of nearby domestic wells learning 
they also need to fix a problem.they also need to fix a problem.
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Implications of these studiesImplications of these studiesImplications of these studiesImplications of these studies
• 210Po will be present wherever radon occurs, but 

it is extremely rare in groundwater.
•• Is Is 210210Po rare because:Po rare because:

•• It really is rare?  OrIt really is rare?  Or
•• Ground water is rarely sampled for Ground water is rarely sampled for 210210Po and Po and the 

210gross alpha method used to monitor for 210Po can 
volatilize 210Po from the sample?  Or?  Or
W l k i th l ?W l k i th l ?•• We look in the wrong places?We look in the wrong places?

• 210Po could be more common at levels exceeding 
safety thresholds than currently believed
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safety thresholds than currently believed.
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