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ABSTRACT 

U.S. Environmental Protection Agency (EPA) and the New York State Department of Health (NYSDOH) 
means of indoor radon concentrations for the Capital District of New York (Albany and surrounding counties) 
indicate low potential for Schenectady (3.0). Saratoga (3.2). and Albany (3.7) counties; and moderate potential for 
Rensselaer (6.4) and Columbia (7.0) counties. The authors' database of over 3,000 analyses contains over 800 
records of indoor radon counts above 4 pCiL (1447% of each county's analyses), many high enough to be rated as 
a serious health hazard. 

Using ~ a ~ l n f o @  Geographic Information System (G.I.S.) software. The data was plotted by street address 
and the distribution of the data was compared to both the Bedrock Geology and Surficial Geology Maps of New 
York State. The results show a striking relationship of radon concentrations to bedrock, faults and permeability of 
surficial material. 

INTRODUCTION 

Most studies of the geographic distribution of indoor radon levels are plotted by county or ZIP code. This 
method is used for the radon potential maps produced by the U.S. Environmental Protection Agency @PA) and the 
New York State Department of Health (NYSDOH). The basis for the mapping in New York is the mean or median 
indoor radon count for all the data provided by NYSDOH within each geographic area. 

While analyzing the indoor radon data provided to the authors by CMT Independent Laboratories, Inc., 
Clifton Park, NY, the authors discovered data that varied markedly from the EPA and NYSDOH means for the 
Capital District of New York (Laymon et al. 1990 and Schumann 1993). Their screening indoor radon average 
concentrations in pCi/L, indicate low potential for Schenectady (3.0). Saratoga (3.2), and Albany (3.7) counties; 
and moderate potential for Rensselaer (6.4) and Columbia (7.0) counties. The database of over 3,000 analyses 
contains over 800 records of indoor radon counts above 4 pCi/L (1447% of each county's analyses), many high 
enough to be rated as a serious health hazard. 

Since uranium is ubiquitous in the earth's crust, the threat of high levels of indoor radon is real. But 
concentrations vary greatly due to site specific geologic conditions. "Hot spots" occur in the Midwest, Northern 
Plains, Maine, New Mexico, Pennsylvania and other states (Castleman 1993). One such "hot spotn in 
Pennsylvania occurred at the home of Stanley Watras in the Colebrookdale Township in Eastern Pennsylvania on 
the Reading Prong. The Reading Prong is rich in uranium bearing bedrock. Investigations showed that his home 
had radon levels of 2,700 pCi/L. These levels are nearly 2,000 times greater than the National Average of 1.35 
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PROCEDURE 

The data in this paper was supplied by CMT Independent Laboratories, Inc., a New York State ELAP and 
RMP listed laboratory. The company provides a radon testing service to the public; therefore the samples are 
random. The main source of testing is home inspections for sales and mortgage renewals. In most cases, in order 
to get a mortgage in New York, the radon must be below 4 pCi/L. The testing is concentrated where buildings and 
building sales are concentrated. The areas of little or no data are due to the data source. Tests were performed 
using charcoal canisters. Most were placed by home inspectors, many of whom are RMP listed. The radon 
canister concentrations were analyzed by Barbara R Thomas, an RMP listed radon analyst. 

Because many canisters were placed by many different individuals and precautions against tampering 
varied, reliability of an individual measurement is not certain. In many instances, repeat measurements were 
performed or canisters were used with continuous monitors, and results in these instances were consistent. Most 
interference that might have occurred, such as moving or covering the canister, or ventilating the area, would have 
lowered results. The authors believe, therefore, that the data indicating results greater than 4 pCi/L are reliable, 
and that the patterns indicated by these results are real. 

The level of radon in a building is dependent on many factors. A building with a low radon reading does 
not necessarily indicate an area of low radon susceptibility. It only means that the house does not leak or is well 
ventilated. Therefore, low readings do not necessarily indicate an area of low radon. The only data used for 
readings of less than 4 pCi/L in this study are from the lowest level of the building, usually the basement. Data 
above the basement is not an accurate indicator of the radon influx into the building. 

The data of site specific radon concentrations were entered into h4apInfoB (MapIdo Corporation, One 
Global View, Troy NY 12180-8399). a Geographic Information System (GIs) software program. The database 
includes columns for street address, town, county, zip code, radon concentration, location in the building and year 
of the reading. Once the database was created, data points were located by using the Geocode function, based on 
streetInfoa ( ' M o  Corporation, One Global View, Troy NY 12180-8399). a compilation of U. S. Bureau of 
Census TIGER files, to match the data entxy to its appropriate location on a base map. Problems arose because, in 
New York, several towns have the same names (up to seven). However, geocoding on a county basis cured the 
problem. We first looked for the county, then compared the town in the database with the town in the ~treetInfo@ 
file, and finally matched the street and address. The final match rate was about 75%. The missing 25% could not 
.be plotted because of incomplete or incorrect reporting of the test address. The data was then plotted on a map of 
the county downloaded from the ~treetldo@, as one can see in figure 1. The radon concentrations were then 
overlain on the bedrock and surficial geology maps of the Capital District, (Fischer et al. 1972 and Caldwell 1989). 
The maps associated with this study cover five counties around Albany: Albany, Columbia, Rensselaer, Saratoga, 
and Schenectady. Because the work has generated many maps, the figures included with this paper cover two 
counties: Albany and Saratoga. 

RESULTS 

When the radon and its locations were matched up with the surficial and bedrock geology, a relationship 
between the geology and high radon immediately became apparent. These results are discussed below. 

Albanv County 
In figure 2. the high radon data is plotted on the bedrock geology map of Albany County. The 

concentration of high radon readings in the eastern part of the northern half of the map (Loudonville and 
Menands) is associated with the Austin Glen Formation, the Normanskill Shale, and a thrust fault. The Austin 
Glen Formation consists of graywacke, gray and black shales. All of these could be sources of radon. The black 
shale is an especially good source. The Nonnanskill Formation consists of gray and black shales. The thrust fault, 
an earlier crack in the earth's surface, could serve as an excellent conduit for the transmission of radon and many 
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of the sites appear to be associated with this fault. The concentration in the middle of the northern half of the 
county (Altamont and Guilderland) is located on the Schenectady Formation which consists of thin sandstones, 
graywacke and gray and black shales. Figure 3 shows the radon and surficial geology of the county. The 
concentration of high radon readings in the eastern part of the northern half of the map is associated with kame 
deposits. These deposits are well sorted, unconsolidated sands and gravels with a very high porosity and 
permeability. If there is a source of radon beneath them, the gas will easily reach the surface. The concentration 
in the middle of the upper half is associated with outwash gravels, lacustrine deltas, and kames. Again sands and 
gravels of high porosities and permeabilities. The other scattered high readings are usually associated with sands 
and gravels of different types. Occasionally, they are located on tills, a material of varying composition with 
everything from impermeable clays to 10 foot diameter boulders. The authors suspect that these particular 
locations would occur in areas having high permeability. 

Saratoea County 
Figure 4 is the bedrock geology and radon map of Saratoga County. The highest level of radon in the 

county is in Saratoga Springs, marked by the star. Notice that these are associated with the Canajoharie Shale and 
a normal fault. The Canajoharie Shale is hundreds of feet of black carbonaceous shale, an excellent source of 
radon. The shale is impermeable, but is cut by a normal fault, the McGregor Fault, which is highly permeable and 
supplies the mineral waters of Saratoga Springs and adjacent areas. The waters themselves are radon free. Notice 
that the fault extends into Ballston Spa where there are additional high readings. In Halfmoon. in the southeast 
part of the county, one can again see high radon readings associated with the edge of a thrust fault containing 
Austin Glen Formation, this time on the Canajoharie Shale. Starting in Clifton Park in the south central part of 
the county and extending north-northeast through Ballston and Saratoga Springs, is a linear array of high 
readings. The bedrock is the Canajoharie Shale. The authors speculate that these may mark the trace of a buried 
normal fault which does not show up at the surface. The radon and surficial geology are shown in figure 5. The 
surficial materials in the Saratoga Springs area are bedrock, kames, and lacustrine sands and clays. The bedrock is 
faulted and highly jointed (cracked) and covered with a very thin layer of highly permeable sands and gravels. The 
Halfmoon area and the area of the linear array extending from Clifton Park north-northeast are both associated 
with sands and gravels of a variety of origins, again highly permeable. Throughout the map there is no association 
with till. 

CONCLUSIONS 

The authors have found a very close association between the bedrock, surficial geology and radon 
concentrations. In the Capital District of New York, high radon concentrations are associated with known source 
rocks, faults, and permeable soils. The results for all five counties indicate that high levels are likely to be found 
along the thrust faults of the Taconic Front in the Capital District; the normal fault systems in Saratoga County; 
and the Cobbleskill, Normanskill, Austin Glen, and Schenectady Formations. 

This study shows that average radon concentrations plotted by Zip Code or county boundaries may not 
indicate the level of radon danger at a specific location. The authors advise all persons in the Capital District to 
have their radon tested. 

The overall result of this research is an environmental map of radon concentrations in the Capital District 
that relates geographic location to radon concentrations. The precise location of radon data may prove extremely 
useful in determining and predicting where problem areas occur for radon high concentrations. 
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Fig. 1 All radon data for Albany and Saratoga Counties 
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Thrust Fault 

Fig. 2 Bedrock geology of Albany County NY and radon concentrations of 4 pCi/L and greater 
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Fig. 3 Surticial Geology of Albany County NY and radon concentrations of 4 pCVl and greater 
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@ 4-10 pCi/l 
A 10-20 pCi/I ^Ã§Ã Thrust Fault 

20-40 pCi/' /'~orrnal Fault 

Cth - Theresa Formation 
Cp - Potsdam Sandstone 
Cm - Mettawee Slate 
preC - Granulites 

Fig. 4 ~urficial geology of Saratoga County NY and radon concentrations of 4 pCVL and greater 
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Fig. 5 Surficial geology of Saratoga County and radon concentrations of 4 pCVL and greater 
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