
/11117 

: 991Jl A1nr · 

i UO/l9JIS/U/WPll' J8M0d 8//IA8UUOfl 

I 1.o,eu3101uewµ•d•a ·s·n Apnis p1a1;1 l/JUO/IV·Zt/llJUO/IV·C uopel:J 

I ttdS 
I c. G-l:.£ t-
i -



RADON 

3-MONTH I 12-MONTH 

FIELD STUDY 

Prepared for: 
Bonneville Power Administration 
Division of Resource Engineering 

Prepared by: 
Thomas A. Graham 

RONSON MANAGEMENT CORPORATION 

July 1988 

' 



BPA PERSPECTIVE 

Radon 3-Month/12-Month 
Field Study 

Background 

The Bonneville Power Administrat1on CBPA> 
electricity for its Northwest customers. 
conserve or produce electricity. BPA must 
affect the environment and human health. 

is required by law to provide 
Before embarking upon programs to 
analyze how these programs might 

One way to conserve energy is to seal air leaks in homes. This action can 
save significant .energy used for space heating and cooling. BPA began to 
study air quality in homes when it started planning its weatherization program 
in 1980. BPA was one of the first Federal agencies to get involved in th1s 
issue. 

When BPA began its weatherization program 1n 1981, 11ttle was known about 
indoor air quality at that time. Restrictions on the e11gibi1ity of homes to 
qualify for participation meant that 70 percent of the region's 
electrically-heated homes could not get house-tightening measures. 

In 1984. BPA published an Environmental Impact Statement <EIS> on the proposed 
expansion of its weatherization program. As a result of the analysis. BPA 
decided to expand the program by removing all qualification restrictions and 
to provide the participants information on indoor air quality and the 
opportunity for free testing for radon. 

BPA requires the period of mon1toring to include three months of the heat1ng 
season <October through March> and ·sets an level of 5 pC1/1 or greater as a 
level where the participant is eligible to receive f1nancial assistance for 
the installation of a proven mitigation device to return the indoor radon to 
the level prior to weatherization. 

Residential radon levels are best characterized by annual averages. but 
monitoring for an entire year has obvious disadvantages. The alternative of 
monitoring for any three-month period and to utilize the result to estimate 
the annual average would be most advantageous. 

Project Objectives 

To assess the prediction of the annual average radon concentration in a 
residence from any three month average measurement. BPA contracted the Ronson 
Management Corporation to: 

collect site specific data and monitoring results from over 300 sites 
in the BPA service area. 

analyse the data to determine the existence of a pattern of 
seasonality in indoor radon concentrations. and 

develop an algorithm, utiliz1ng linear regression analysis. to 
estimate the annual average concentration from a three month average 
measurement and analyse the reliability of the estimate. 



Project Approach 

Site specific data was compiled from participant quest1onaires, utility 
weather1zation program files and U. S. Department of Agriculture soil survey 
maps. The data included, but was not limited to, characteristics addressing 
occupant behavior, house structure, appliances, climate and soil 

Terradex alpha track detectors were ut111zed to measure the annual average and 
the three month averages beginning each month of the monitoring period. 

Key Findings 

Average radon levels were found to be twice as high in the heating season as 
those in the summer. Radon levels in the spring and fall were about the same 
as the average level measured for the entire year. The greatest variance 
between the measured annual average level and the estimated annual average 
occurs when using the summer three-month measurement. The algorithm may be 
applied to estimate the annual average radon concentration from any 
three-month measurement, but the researchers determined that the error of 
pred1ct1on may be of the same magnitude as the measurement itself. 

More Information 

The report is available from BPA's Residential Technology Section by calling 
(503) 230-5488. 

If you have any technical questions, call Chuck Eastwood at (503) 230-4992, or 
write to: 

Bonneville Power Administration 
Res1dential Technology Section - RMRD 
P.O . Box 3621 
Portland, Oregon 97208 

CVS1-RMRD-0503d) 



Disclaimer 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, 
or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe on privately-owned 
rights. Reference therein to any specific commercial product, process, or 
service by tradename, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring 
by the United States Government or any agency thereof. The views and opinions 
of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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RADON 3-MONTH / 12-MONTH FIELD STUDY 

Executive Summary 

Large temporal fluctuations in residential radon levels create a problem 
for accurate characterization of long-term average levels in homes. 
Numerous three-month long average measurements have been made by Bonneville 
Power Administration (BPA) in their residential weatherization programs 
using passive, integrating alpha-track monitors. This study assessed the 
prediction of annual averages from three-month averages by linear regression 
analysis. 

Algorithms for predicting annual average levels from three-month detector 
placements were derived and tested based on monitoring done March, 1987 
through May, 1988. Site specific data and monitoring results were collected 
for 306 sites in the Bonneville Service Area, including the states of 
Oregon, Washington, Idaho, and Montana. Sites were selected for moderately 
high levels, resulting in a mean annual level of 2.8 pCi./l. and a geometric 
mean of 1.6 pCi./l. 

Differences between three-month and annual measurements (using the same type 
of detector) were of the same magnitude as the measurements themselves, with 
the greatest differences occurring in the summer months. Compared with the 
variance of these differences between three-month and annual levels, the 
variance of errors from predictions based on the algorithms was not 
significantly better. 

A seasonal pattern was clearly demonstrated by regression analysis: 
reversing the algorithm for annual average levels, the seasonal levels were 
obtained from the best straight-line fit to each set of three-month data. 
Average summer levels were roughly half the heating season levels. The 
accuracy of prediction was improved by the seasonal correction in the 
algorithms. 

The geographic climate zone was not demonstrated to be a factor in making 
seasonal adjustments. Climatic factors may have played a large role in 
determining residential radon levels. However, climate differences could 
not be separated from concurrent geographical differences in determining 
seasonal adjustments. When the range of radon levels included in regression 
analyses was made the same for each climate zone by deleting extreme values, 
the winter season regression coefficients converged. As a result, the same 
algorithms were applied to all climate zones even though the levels were 
higher in zones two and three. 
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Background and Goals 

Residential radon levels are best characterized by annual averages, but 
monitoring for an entire year has obvious disadvantages: the delay of 
waiting over a year for results, the increased chance of loss or damage to 
the detector, and the loss of comparisons with historical three-month 
exposure data. An attractive alternative is monitoring for three months: 
long enough to average out day-to-day fluctuations yet short enough to be 
convenient. It would be most advantageous to be able to monitor for any 
three-month period regardless of season . The primary objective of the study 
was to develop conversion equations that predicted twelve-month average 
radon exposure levels from each of the possible three-month average periods . 

At the outset, three-month averaged levels appeared to be adequate to 
characterize residential radon levels (1,2). Radon levels were known to 
vary from time to time within each home, but it was anticipated that time 
differences associated with diurnal fluctuations, wind direction, and other 
rapidly changing factors would average out. An adjustment would need to be 
made for a seasonal pattern if this were found to be significant. The 
resulting annual prediction should then reflect the radon level due to the 
permanent characteristics of each site. An overall goal was to test these 
expectations. 

The study contributed new information on the seasonal variation in radon 
levels (Figure l,j We sought to characterize this seasonal pattern and to 
discover any dependence on climate differences. Earlier studies indicated 
that differences in ventilation and heating generally increased winter 
levels (3,4), and BPA policy has been to monitor during ·the heating season 
to cover the higher levels. 

Data was collected on each site because a typical mix of single family homes 
Wa ~ fip~ i rPO ;inn nnt 1:i.nt i :I 1 V'Of'OY'Onro ; nf'nY'm:ot; nn i.t:o.. .. n11nht ~nv- r ,.,. .. ., .. n~ 

• ··_ -·-; -···- r--~ ·· -·- • · -·-·-••-- 0 000-•111_.,,_,, ••-- - -'°"::J''"' 1-1 -- ... .,,,~_,WI 

unusual results. Data on soil conditions, weather, house construction, and 
weatherization were gathered for the sites selected for the study and are 
reported in a Site Audit Report (attached.) Participants were sent a 
questionnaire regarding the number of occupants, ages, and the time spent in 
the home by each of the family members. Early in the study, volunteers in 
multi-family residences were sought without success. All but three of the 
final sites were in single-family residences. 

-2-



R L 
A E 
D v 
0 E 
N L 

RADON 
KEY: 

5 -

H • !! c D c c c c c ~ c • • • • • • • 1 -

0--

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT 

Figure 1. Seasonal Radon Levels Based on All Zones 

-3-

c 14Month 

• 3 Month 

• 
• 0 0 

NOV DEC 



Monitoring Methodology 

Monitoring was done in 306 homes in the BPA Service Area from March, 1987 
through May, 1988 using passive alpha-track film detectors (5). Detectors 
were both supplied and read by Terradex Corporation. The participants were 
volunteers, and the detectors were distributed and returned by mail. 
Instructions for deployment were enclosed with the detectors. In the first 
month (March, 1987), two detectors were sent. Both were placed in the same 
location in a main living area on the first floor. One was to be kept for 
fourteen months, rather than twelve, because it would then cover the entire 
monitoring period. The other detector was to be the first in a series of 
three-month detectors. The second month, a third detector was sent to be 
deployed along with the previous two. A fourth detector was sent 
the next month, and at the beginning of the fourth month (June, 1987) a 
detector was sent to replace one of the four detectors which now had three 
months of exposure. A pattern of sending one new detector and requesting 
one old detector for analysis was maintained until twelve overlapping 
three -month exposures were obtained. With the completion of fourteen 
months, the last three-month detector was returned along with the 
fourteen-month detector. All detectors were mailed directly to the 
manufacturer for reading. 

The residents were asked to expose the detectors on the first floor of the 
heme in an @ffort to obtain a more representative radon level, not 
necessarily the highest level in a home. Because many homes in the study 
had basements, but not all, a further constraint was implied by the 
objeclive of comparing results between homes. Studies have indicated that 
levels are higher in basements, lower on second floors (6,7). This pattern 
may not be entirely consistent. Some first fleer 1@ve1s have been found to 
be higher than basement levels (8). 

Selection Criteria 

The ideal study design for developing annual predictions would provide 
approximately equai numbers of sites at each level of radon commonly found 
in the BPA Service Area (9,10). This is in contrast with a study to 
determine typical radon levels in geographical regions. We sought the 
cooperation of several electric utilities contracting with BPA 
weatherization programs, and they solicited volunteers in areas where 
moderately high levels of radon were known to be prevalent. Other 
volunteers were obtained through informal inquiry among BPA employees, 
through their contacts in state and federal agencies. Approximately half of 
the study population had participated in BPA weatherization programs, and we 
obtained detailed information on house construction and weatherization from 
weatherization program files. 
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Apart from the effort to obtain a range of values, approximately equal 
numbers of volunteers were sought in each of three climate zones, defined 
geographically within the BPA Service Area to correspond with heating 
degree-days per year. Over four hundred volunteers were contacted. The 
exact number is not known because several cooperative sources were used, and 
the methods varied with each source. Following early attrition, 306 
volunteers were retained from the initial selection. Of these, 261 remained 
in the program, and 225 usable fourteen-month detectors were obtained. The 
largest loss from the program came from participants who failed to expose 
detectors properly, and secondarily from participants who moved out of a 
monitored home. 

Algorithms 

The basis for the prediction of annual averages was a linear regression of 
the 14-month detector readings on each set of three-month readings where the 
same detector type was used for both measurements. Please refer to Appendix 
A for the analytical method used. All measurements in the study are 
expressed in picoCuries of Radon-222 per liter of air (pCi ./1.) The pre
diction had two components: the regression coefficients and the estimate of 
the uncertainty in the prediction. For each linear regression, a constant 
term was estimated in the model. As an example, consider the regression for 
December-through-February data shown in Figure 2. A straight line is fit to 
the points by the least-squares error criterion. The slope of the line is 
0.7 indicating that the annual averages are higher than the winter season 
readings. The constant term is 0.3 pCi ./1. indicating that predictions 
based on three-month readings must be adjusted upward by this amount. The 
mean-square error was found to be 2.1 pCi./l. indicating that the prediction 
is uncertain by approximately this amount. Clearly, the analysis is not 
helpful for very low readings. Based on fourteen-month data for three-month 
readings less than 0.3 pCi./l. we estimate an upper limit to annual levels 
when the three-month result is small. 
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The data was found to be high in variance and decidedly non-normal in 
distribution such that the usual descriptors of error, the standard error of 
the coefficient and the standard error of the estimate, were not good 
measures of the reproducibility. In every case, only a small reduction in 
the mean-square error was accomplished by application of the algorithms 
rather than simply taking the three-month value as an estimate of the annual 
average. On the other hand, a consistent seasonal pattern was apparent in 
the analysis of annual vs. three-month averages. (Please see Appendix B for 
the derivation of Figure 1.) The winter season measurements were highly 
correlated with annual averages and generally exceeded the annual levels. 

For Spring and Fall periods, the regression coefficient was sufficiently 
close to 1.0 that conversion of these measurements to annual values was not 
necessary: multiplication by one makes no difference. The April through 
September overlapping periods showed that the Summer levels were generally a 
little more than half of the annual average. Error levels were greater in 
these months also, making any prediction based on these readings relatively 
unreliable. The significance of the multiplier was such that it confirmed 
the seasonal pattern of radon levels across the selection of homes in the 
study. 

The non-zero constant terms in linear estimation tended to be positive which 
reflected the large number of very low three-month levels in the study which 
did not agree closely with annual levels. The matching annual levels were 
also found to be low but varied within a range below 5 pCi ./1. To reduce 
the effect of these indeterminate cases, the regressions were performed 
excluding all three-month values less than 0.3 pCi./l ., a level cor
responding to a 25% error in the value as determined by the manufacturer in 
calibration. It is necessary to do the same thing when applying the al-
gorithms. The choice of this lower cut-off is somewhat arbitrary. 
Considering a factor of two to be the approximate seasonal effect, a 25% 
standard deviation is an upper limit to obtain that factor within two 
standard deviations. This in turn implies a lower limit to radon levels. 
This cut-off is in agreement with the detector manufacturer's reporting 
pol icy as well. 

Regression coefficients for each of the twelve three-month monitoring 
periods are presented in Table 1. Also shown are the maximum values for 
annual (fourteen-month average) measurements corresponding to those 
three-month detectors read as O .3 pCi ./1. or less . Because three-month 
readings less than this lower limit are excluded, the algorithm did not 
apply to these values. When the three-month value was 0.3 pCi./l. or less 
we could only predict that annual levels would be less than the largest 
annual values for that group of excluded sites. The use of fourteen-
month averages as if they were annual averages gave higher weight to the 
months March and April, but these months were shown to have levels close to 
the annual averages. 
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Conversion is accomplished by applying the following algorithm: 

1. Let x equal the three-month average radon level measured in pCi./l. 
2. If x is less than 0.3, estimate the annual average to be less than 

2 pCi./l. 
3. If x is equal to or greater than 0.3, apply the formula y = mx + c 

Here y is the est1mated annual average in pCi./l., mis the multiplier 
obtained for the closest corresponding three-month period from Table 1, 
and c is the corresponding constant, also from Table 1. 

4. Apply the corresponding mean-square residual from Table 2 as an 
estimate of variability. An overlap with excluded values occurs for 
low levels. For example, in January through May, note that any result 
for y 1 ess than 2. 2 pCi ./1. provides only an upper 1 imi t to the 
estimate, as does the result where x < 0.3 pCi./l. The difference 
between x and y is not significant in this case. 

As an example of the algorithm, suppose that a detector was exposed from May 
1 through July 31, with the result of 1.5 pCi./l. Let x equal 1.5 and use 
the fifth line from Table l (the 1 ine corresponding to May). We find the 
multiplier is 2.1 and the constant term is -0.2. Applying the formula: 

(2.1 x 1.5) + (-0.2) = 2.95 

The corresponding mean-square residual from Table 2., line 5, is 2.4. Note 
that the prediction then includes values from 0.6 to 5.4. Had the detector 
shown less than 0.3 we would have predicted an annual average of less than 
2.0 which overlaps the first result. All results are in pCi./l. 

Discussion 

An important issue was the error introduced in using three-month averaged 
levels for prediction. The evidence was against the expectation that 
rii11Y'n:tl .f111r+11::11+;nn~ t.rn111~ ""'IUl'\Wll""'I,..,.. ""''"" TS...- .:----· .. Q--·· -=- ----···--..J , ____ ,_ 
-·-···-· • ·-- .... --..,.,- .. ..,. .. '"'"''"' w.•"-•u·~::f ... vu.... 111ic; 111a ..... \..ura\..J' 111 111t::a.::.urt:u lt::Vt:I,:) 

under controlled exposure for calibration was very small compared with the 
variance of field readings which included the actual fluctuation of radon 
levels over the exposure period . Despite the selection of sites made de-
1 iberately to obtain a range of radon levels, the results appear to be 
log-normally distributed (Figure 3.) This distribution also distorted the 
standard error. The error incurred in using the algorithms was estimated by 
residua 1 s, the difference between predict i ans and corresponding measured 
annual values. Please see Appendix A for a discussion of residuals and the 
standard error. In order to place the residuals in scale, a comparison is 
made to the difference between three-month and fourteen-month readings 
(Figures 4, 5 and 6.) 
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The scatter-plots for Spring, Summer, Fall, and Winter seasons are presented 
in Figure 4. The data are presented in Table 7. In Figure Sa-d, the 
residuals were plotted against the estimates for each season. We see that 
the errors were greatest in the summer months, but were almost as large as 
the 1eve1 s predicted by the a 1 gorithms in a 11 seasons. Figure 6a-d shows 
the matching differences obtained by simply using the three-month readings 
as estimates. The differences are calculated by subtracting the three-month 
from the fourteen-month readings. Table 2 summarizes the residuals and 
differences for all twelve of the three-month periods. We see that the 
error is only slightly reduced by using the algorithms (as shown by 
residuals), but the accuracy is improved (over the differences) by adjusting 
for the seasonal pattern. This is most clearly shown in Figure Sb where the 
summer readings are consistently low. In contrast, Figure 6b makes no 
adjustment for the season and the differences grow larger with the radon 
levels. 

The error was not constant for all predictions. The residuals tended to 
increase in magnitude with the estimated level in any season which showed 
that a single value for the error does not apply for all estimates, 
particularly those above 3.0 pCi./l. 

The variation was bounded from below for lower levels by the obvious absence 
of negative values. Both the regression coefficient and the variance were 
dominated by the higher levels. The choice of a simple linear model is 
discussed below. The result of using a linear model for log-normally 
distributed data was that confidence limits of a normally distributed 
prediction error did not apply. As noted, the variance increased with the 
estimate. The use of a constant root-mean-square· residual error would tend 
to be conservative for predictions in the range of 3.0 pCi./l. to 10 pCi./l. 
This measure was approximately 2 pCi./l., except during the Summer 
intervals. 

The upper limit of prediction from regression analyses was the upper limit 
of the data used, but the variance of the few readings above 10 pCi ./1. 
suggested that this was an upper limit to reliability. 

A common measure of the relationship between variables is the R statistic. 
This was included in Table 2 because of common use. However, two serious 
limitations must be considered in reading this value. First, the annual 
average in the study included the three-month period which tended to 
guarantee some correlation if R were interpreted as a correlation 
coefficient. Second, the ideal regression would have independent values 
distributed evenly over the range with no error in the measurement. In this 
case, R is usually required to be very close to 1.0. The influence of 
several pairs in each analysis was high, partly due to the roughly 
log-normal distribution of the independent values. These points were 
retained. Restricting the range of the independent variable does little to 
improve this kind of bias in log-normally distributed data where the 
variance of the dependent variable increases with the magnitude. Also, 
there was poor justification for eliminating the problem cases as outliers. 
Because the outliers were the higher values, the result is essentially the 
same as limiting the range. 
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Examination of logarithmically transformed data did not reveal further 
structure in the study data. The annual and June-through-August detector 
readings were replaced by their logarithms and a linear regression was 
performed. This summer time period was chosen as a worst case. The 
resulting distribution of variables and the regression of log-annual on 
log-three-month values is shown in Figure 7a-c. The resulting regression 
coefficient was close to 1.0, indicating that a linear model was the 
practical choice for constructing algorithms. A similar scatter plot for 
March-through-May is shown for comparison in Figure 7d. 

As mentioned above, any systematic removal of cases outside an outlier 
criterion would selectively remove the higher values in any range extending 
above the mean. The cases corresponding to outlier values were considered 
separately in an effort to identify any characteristics associated with the 
group other than the higher levels of radon. We found that the ten outliers 
in the total group all came from Climate Zones 2 and 3. 
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Climate Zone Effects 

Separate algorithms for each climate zone could have been based on separate 
1 inear regressions for each climate zone. The result of just such an 
analysis is presented in Tables 3. A - C. The crucial issue was whether to 
regard the slope of the regression line as a legitimate difference between 
climate zones. There were some cl ear differences between climate zones. 
The tendency for lower values to be found in Climate Zone 1 could have been 
utilized in predicting lower values on the average, but this raised the 
question, "does a specific result for a home in Climate Zone 1 properly 
indicate a lower annual average than the same result for a home in Climate 
Zone 2 ?" In order to test the multiplier apart from the level, data for 
December-through- February were edited. The high and low values were 
deleted from the data to create the same range of values for all climate 
zones. Values below 1.0 pCi./l. were deleted to compensate for the large 
number of low values in zone 1, and values above 6.5 pCi./l. were deleted to 
remove the higher values in zones 2 and 3. The result is shown in Table 4. 
We see that the differences between climate zones were reduced, and Climate 
Zone 2 moved from the highest to the lowest multiplier of the three zones. 
We concluded that if climate zones had any influence apart from 
coincidentally higher values, it was not detectable in the large variance. 

Radon 1eve1 s are thought to depend on the strength of the source in soil 
beneath the home, which is not expected to change with the seasons or with 
climatic factors. Clearly, the larger proportion of higher values in Zones 
2 and 3 in this study should not be attributed to climatic factors without 
proof, although such factors might play a role. Even more suspect was the 
climatic effect on the slope of the regression line. While colder weather 
might have contributed to higher radon levels, particularly in winter 
months, we could not have separated the increase from the concurrent 
geological differences between Climate Zone 1 and the other two zones (12). 
We further conclude that each individual prediction benefits from the 
rnr\r-;rll"'l"'~+.;"9" n+ ,.f""+"" &--- ... &... .... • . • L.. .... 1- -.L •• ..I •• _____ ,,_.&....!-- .. ..!..LL- •• .L -. --...,_..!_. __ _ .,! __ 

""""'''"''"' .. "'u" u1 ........... 11u111 i.111:: w11u1t: ~1.uuy IJUtJUldl.IUll w11.11uu1. 1.,;un:s1uer1n9 
climate zones. 

The correspondence of local heating degree-days per year to the 
geographically identified climate zone was poor for the sites that were 
retained in the study. A value for. each site was determined individually. 
In Climate Zone 1 where the definition was "less than 6000" the mean value 
was 4872. For Climate Zone 2, nominally 6000 to 8000, the mean was 6005. 
Climate Zone 3, nominally "greater than 8000", had a mean of 7523. 
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Outliers 

The overlapping exposures of the three-month detectors provided information 
on variability not available from independent measurements. Individual 
pairs were not deleted for undue leverage or as outliers but two cases were 
removed from the analysis because of poor agreement between successive 
detectors. One home had levels measured from 6.5 pCi./l. to 40 pCi./l. 
throughout the year, but the 14-month detector was read at 0.1 pCi./l. A 
second home had a reading of 82 pCi./l. for the period from April through 
June. This was contradicted by an average of 6.7 pCi./l. from March through 
May, and 6.5 pCi./l. from May through July. In a third case, a single value 
of 14.1 pCi./l. for June-through-August was deleted because of values of 
only 0.3 pCi./l. for May-through-July and 1.3 pCi./l. for 
July-through-September. 

A group of sites was selected for having undue influence on the correlation 
coefficient in three or more three-month periods. This group of ten sites 
was then reviewed for unusual site characteristics. The group represented 
many of the highest annual averages in the study with a mean annual average 
of 17.5 pCi./l. We noted that four of the eight participants who reported 
installing radon mitigation measures prior to the study period appeared in 
this small outlier group. Three of the four had annual averages above the 
predicted values, the other one had high predictions. The most probable 
explanation remains that the large variance of higher values selectively 
placed the homes with high values in the outlier group. The participants 
having higher levels were also more likely to attempt mitigation. The 
results of mitigation are suggested in the differences between levels 
measured in the winter of 1986 and during the corresponding period in the 
study as shown in Table 6. The seemingly paradoxical reduction of measured 
levels while annual averages are higher than predictions is actually to be 
anticipated where the predictions are based on unseasonably low three-month 
values. A uniform reduction in levels all year long would not 
preferentially change the residuals. 

Occupant Characteristics 

Each participant was asked to estimate the time each resident spent in the 
home on typical workdays and weekends. These data were used to compute the 
total hours spent by occupants in each home per week. No correlation was 
found with radon levels. The distribution of this statistic was also 
roughly lognormal, and is shown in Figure 8. An interesting contrast was 
the total square feet of living area in each home. The distribution of home 
sizes in square feet of living area is shown in Figure 9. In both 
distributions, the probability of higher radon levels increased with the 
proportion of homes represented. The occupancy data provides a basis for 
estimating dose to the study population. The distribution of square-feet of 
living area per person is shown in Figure 10. 
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Conclusion 

The accuracy of annual radon level predictions based on three-month average 
measurements using passive alpha-track detectors is improved by seasonal 
corrections. The correspondence between three-month and annual averages is 
poor but generally linear for all monitoring seasons, and levels are lower 
by about one-half during the summer. Monitoring in the summer months was 
also less reliable. Little is known about the variation of residential 
radon levels from year to year, such that an advantage of annual average 
radon exposures in characterizing radon exposure in the home was assumed. 

Robust methods of regression should be used in further studies of the data 
because the least-squares method of line fitting is unduly influenced by the 
outliers (12). Analys~s of the individual radon time patterns found in 
participant's homes was beyond the scope of this report but could provide 
insight into the factors associated with those seasonal patterns that 
differed from the usual. Other consistent structure in the seasonal 
patterns might be discovered by comparing similar homes, where the variance 
is reduced for the group. The overlapping exposure periods provided a 
suggestive three-point smoothing of the time series at each site which also 
should be exploited in further studies. 
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APPENDIX A 

The linear regression method applied in this study fits a straight line to 
points obtained by plotting all of the fourteen-month readings against sets 
of matched three-month readings. 

Let Xi represent any of the three-month readings, Yi the corresponding 
fourteen-month reading. The equation predicting the "annual" average Yi from 
a three-month reading Xi is: 

( 1) . Yi = a+ bXi 

The residuals di are then: 

(2) di = Yi -(a + bxi) 

The values of a and b which minimize the sum of squares of the residuals 
are: 

(3) b = I: (Xi - i) (Yi - y) 
'l:(xk"- x)2 

(4) a = Y"-bx 

Here, x = average of Xi , y = average of Yi • It remains to decide what 
values of di are "large." We can standardize the residuals di to values Si· 
Then, if the x; are normally distributed, the scale for Si will be that of 
the standard deviation: 68% of the points should have Si less than I. We 
re-write (3) as: 

b = I:qyi 

We define q as the influence of the point "i" 
coefficient. The result is: 

(5) Cj = (Xj - X) 

I: (Xk - i)2 

-21-
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We may also re-write equation (I) as: 

Yi = !: hij Yj 
J 

hij 
1 {Xj .:X) (Xj -X) 

(6) = - + n !: (Xk -x)2 
k 

Of the above coefficients, hii is defined as the leverage of point "i . 11 

Note that q and hii depend only on the x-values. The coefficient hii ranges 
in value from O to I and indicates which points have the most adverse effect 
on the fit. 

We take the residuals and determine the standard error "s" as: 

(7) s =~ ..J ~ 

Using this value we standardize the residuals: 

(8) Sj 
di 

= s~ 

There are two condition~ for these st~~d~rdized residuals to be interpreted 
on the standard error scale: the x's are assumed to be measured with 
negligible error and the residuals are independent of the mean. Both of 
these conditions fail in the present case. We use as a conservative 
measure of error the root-mean square difference, knowing the error tends to 
increase with the mean. 
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APPENDIX B 

Once the linear regression method has been used to fit a best straight line 
to the data for a three-month period, its slope, m, and constant, b, are 
known. For that period, the equation is: 

(9) y • mx + b 

It then follows that for any point on the line: 

(10) x s (y-b)/m 

Using the mean value of the fourteen-month readings for y, a representative 
level for three-month readings is obtained for x. The process is simply 
repeated for each of the twelve 1 inear regressions to plot the seasonal 
pattern through the year. In Figure I, the three-month long periods are 
identified by the first month of the three. That is, "MAR" stands for the 
March-April-May period. The fourteen-month level is the constant "y". 
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Table 1. 

ALGORITHMS 

Maximum Annual Total 
Constant For 3 Months Number 

Months Multiplier (pCi./1.) <0.3 (pCi./1.) of Homes 

Jan-Mar 0.8 0.4 0.5 225 

Feb-Apr 0.9 0.0 0.6 225 

Mar-May 1.1 -0.2 0.8 196 

Apr-Jun 1.5 0.0 1.6 186 

May-Jul 2.1 -0.2 1.2 194 

Jun-Aug 2.1 0.3 2.1 208 

Jul-Sep 1.7 0.2 2.1 209 

Aug-Oct 1.5 0.0 1.2 212 

Sep-Nov 1.2 -0.1 2. 1 199 
-- -- - -- ~-- - -

Oct-Dec 0.9 0.0 0.8 210 
... __ - • - -

0.9 0.2 0.8 206 1\IUV-H:Hl 

Dec-Feb 0.7 0.3 0.6 207 . 
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Table 2. 

VARIABILITY 

Mean Mean 
Square Square 

Months Residual Difference R 

Jan-Mar 2.2 2.3 0.867 

Feb-Apr , .3 1.4 0.957 

Mar-May , .5 1.5 0.948 

Apr-Jun 2.4 2.7 0.860 

May-Jul 2.4 3.0 0.844 

Jun-Aug 3.4 3.8 0.647 

Jul-Sep 3.1 3.3 0.730 

Aug-Oct 1.9 2.3 0.907 

Sep-Nov 1.6 1.7 0.933 

Oct-Dec 1.4 1.5 0.947 

Nov-Jan 2., 2.1 0.885 

Dec-Feb 2., 2.5 0.880 
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Table 3A. 

CLIMATE ZONE 1 

Total 
Constant Number 

Months Multiplier {pCiJ1.) of Homes 

Jan-Mar 0.7 0.2 80 

Feb-Apr 0.7 0.2 82 

Mar-May 0.7 0.3 73 

Apr-Jun 0.8 0.5 80 

May-Jul 1. 1 0.4 73 

Jun-Aug 0.8 0.7 85 

Jul-Sep 0.8 0.6 85 

Aug 0 0ct 0.9 0.4 84 

Sep-Nov 0.9 0.3 77 

Oct-Dec 0.7 0.2 81 

Nov-Jan 0.6 0.4 81 

Dec-Feb 0.6 0.3 79 
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Table 38. 

CLIMATE ZONE 2 

Total 
Constant Number 

Months Multiplier (pCi.11.) of Homes 

Jan-Mar 0.9 -0.1 62 

Feb-Apr 0.9 -0.1 63 

Mar-May 1.0 -0.1 60 

Apr-Jun 1.7 0.1 50 

May-Jul 2.3 -0.4 56 

Jun-Aug 2.0 0.8 58 

Jul-Sep 1.8 0.1 56 

Aug-Oct 1.4 0.3 62 

Sep-Nov 1.2 0.0 58 

Oct-Dec 0.9 -0.1 61 

Nov-Jan 1.0 0.4 60 

Dec-Feb 0.8 0.2 61 
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Table 3C. 

CLIMATE ZONE 3 

Total 
Constant Number 

Months Multiplier (pCi./1.) of Homes 

Jan-Mar 0.7 0.7 64 

Feb-Apr 0.8 0.0 65 

Mar-May 1.1 -0.3 63 

Apr-Jun 1.5 0.1 56 

May-Jul 2.2 0.3 65 

Jun-Aug 2.3 0.8 64 

Jul-Sep 1.6 0.6 66 

Aug-Oct 1.7 0.1 66 

Sep-Nov 1.2 0.0 64 

Oct-Dec 0.8 0.2 68 

.. ·-~· ·-- " n " .,. ,.,.. 
1"uv·Ja11 u.o U • .> 0;;) 

Dec-Feb 0.7 0.7 67 
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Table 4. 

REGRESSION COEFFICIENTS 

CLIMATE ZONE ALL HOMES EDITED* 

ONE 0.644 0.544 

TWO 0.759 0.493 

THREE 0.692 0.542 

* Homes with 14-month readings between 1.0 and 6.5 pCi./1 . 
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Table 5. 

SUMMARY STATISTICS 

Climate 
Zone Number Mean G.M. Maximum 

1 91 1.5 1.09 6.5 

2 64 4.0 2.41 30.9 

3 70 3.5 1.8 25.1 

Total 225 2.8 1.6 30.9 
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Table 6. 

RESULTS OF RADON MITIGATION 

Seasonal Radon Study 

1986 1988 
Level Level Climate 

Mitigation Description pCi./1. pCi./1. Zone 

AAHX 45.81 38.50 3 

AAHX 66.62 3.50 3 

AAHX 12.91 6.10 3 

Filled Cracks in Basement Floor 35.08 15.50 3 

Sub-slab Ventilation Fan 54.07 32.80 2 

Walled Off Crawl Space & Isolated Basement 15.20 4.70 1 
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Table 7. 

CLIMATE 
ZONE 

:: 
2 -.:;. 
2 
"I!' .... 
2 
"I!' .... 
2 
:? 
"I!' ·-· 
"I!' ·-· 
2 
2 
1 
1 
1 
2 
1 
3 
:z 
2 
2 
2 
1 
1 
~ 

3 .., -2 
1 
1 
2 
3 
3 
2 
3 
2 
"I!' .... 
3 
1 
1 
1 
"I!' ..... 
1 
"I!' ·-· 
"'!' ._, 

1 

Radon 3-Month / 12-Month Study 

RADON LEVELS 

ID 14-MONTH 
# (pCi. /l.) 

1 
2 
4 
5 
6 
7 
9 

10 
11 
1 "1!' ._. 

14 
15 
16 
17 
20 
21 
23 
24 
25 
26 
27 
29 
30 
32 
~~ ......... 
34 
35 
~~ .... , 
40 
41 
4":!" 

44 
45 
46 
48 
49 
52 
53 
54 
~6 
~7 

:58 
60 
61 
62 
6 ...... ._, 

65 

i.:o 
1.30 
0.30 
1. 30 
3.40 
1.40 
<). 60 
1. 40 

30.90 
1.00 
2.70 
1.30 
2.~o 
<).BC> 
1.10 
1.30 
1. 00 
0.40 
0.90 
6.10 
2.40 
3.60 
2.40 
0.30 
0.20 
i.~O 

1. 30 
""' ~~-.. 
'-' • I'." 

3.20 
1.90 
o. 8(1 
7.60 
1.20 
2.00 
1. 00 
0.60 
5.40 
1.10 
2.00 
o.4o 
1-.20 
1.30 
2.80 
0.40 
2. 10 
<).30 
3.20 

MAR
MA Y 

1. 0 
1. 7 
(I. 6 
o. (I 
2.8 
1. 0 
(I. 4 
1. 4 

20.6 
1.0 
3.5 
1.7 
3.8 
0.9 
1. 2 
1. 5 
0.9 
0.4 
1 ""!' . ._. 
2.4 
1~9 

3.3 
2.0 
0.3 
0.8 
3. 1 
2.4 . .... 
.Lo..:;. 

4.4 
2.1 
o.o 
7.1 
o.o 
1. a 
0.7 
0.4 
5.0 
o.e 
2.8 
0.7 
1.4 
o.o 
2.8 
0.5 
o.o 
0.5 
o.o 
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JUN
AUG 

()D 3 
<). 6 
0.4 
0.6 
0.7 
0.4 
<). 3 
0.6 
6.5 
0.7 
1. 1 
1. <) 

2.4 
0.9 
0.8 
o.a 
0.5 
0 "I!' . ._. 
0.5 
0.6 
2.0 
2.2 
0.7 
0.6 
0.3 
O./ 
1. 2 ,.. , 
'-'a Q 

0.1 
0.6 
o .. o 
2.5 
·o.e 
1.2 
o.o 
1. 0 
1.2 
0.5 
0.7 
0.7 
0.8 
0.5 
1. 0 
o. 0 
o.o 
0.5 
1.5 

SEF'
NOV 

o.o 
0.7 
o.o 
o.o 
2.8 
1. 8 
0.5 
1. 6 

26.5 
1. a 
1. 8 
1.5 
1. 5 
0.7 
1. 1 
1. 1 
0.4 
0.8 

.o.9 
3.3 
2a3 
2.2 
1. 8 
0.8 
o.o 
o.5 
2.1 . . ......... 
4.1 
1. 6 
0.0 
6.7 
o.~ 

0.9, 
1. 2 
0.3 
4.2 
I). 6 
1. 8 
o.o 
1. 1 
2.0 
3.1 
0.6 
o. (I 
~ ~ oJ • ._, 

1.6 

Page No. 1 of 5 

OEC
FEB 

1. 00 
2.40 
0.70 
1.30 
4.60 
1.60 
0.90 
2.30 

32.80 
0.90 
4.60 
2.30 
2.70 
1.10 
o.oo 
2.10 
1.10 
0.50 
2 .. 00 

13.60 
1.60 
4.SO 
2.80 
o.oo 
0.40 
3.:10 
1. 70 . .... .... 
6 II taJ\J 

3.70 
2.60 
1. 70 
9.70 
1.10 
2.30 
1. 00 
0.30 
5.90 
1.90 
2.20 
1.30 
1.60 
2.30 
3.80 
0.90 
o.so 
1. 10 
0~30 



Table 7. - Page No. 2 of 5 

Radon 3-Month I 12-Month Study 

RADON LEVELS 

CLIMATE ID 14-MONTH MAR- JUN- SEF'- DEC-
ZONE # <pCi. /1. > MAY AUG NOV FEB 

2 66 3.30 4.3 1. 1 2.3 0. 60 
2 68 15. 2<) 11. 8 2.8 12.1 21.10 
"I!' 69 2.90 5.3 0.5 - - 7.60 .. . ._. ._.. ' 
2 71 ::.20 1. 7 2.4 ,., .., ...... 2.70 
3 72 1.50 3.1 0.7 2.2 3. 11) 

= _.,. 
1. 60 0 .,. o. 0 I). 6 0.90 I·~· . ._, 

2 74 6.20 5.5 1.6 4.5 6. 8(> .., 75 10.90 12.1 4.1 4.5 16.40 .... 
1 76 0.80 0.9 0.4 0.8 1. 30 
1 79 1.20 0.9 0.4 1.4 1.00 
3 83 5.80 5.9 1. 1 3.4 7.60 .,. ._, 87 15.10 12.8 1. 9 6.8 15.50 
1 89 1.50 1. 2 0.8 2.0 2.10 
3 90 13.30 10.4 2.7 8.7 15.70 
..:,;, 91 2. 7(> 2.4 o. 7 ~ ~ 7.40 ·-· · ·-· 
3 93 ::.30 1. 9 1. 4 1. 7 1. 70 .,. 94 1. 60 1. 7 o.o 1. 4 3.00 .... 
3 95 0.90 1. 6 0.5 1. 3 2.00 
3 96 1.60 2.7 1. 6 2.6 1. 80 .,. .., 97 2~.10 14.9 12.1 21. 8 19.30 .,. .... 98 2.70 4.2 1. 7 2.2 4.00 
3 100 1.00 o.o 0.7 1.0 1.20 
"I!' .... 103 1.10 1. 2 1. 6 1. 4 1.60 
3 104 2.70 3.5 1. 3 1. 7 o.oo 
3 105 2.70 o.o 0.8 2. 0 3.50 .,. 
·-· 106 0.90 o.o o.o 0.4 o.oo .,. .... 108 2.60 1 ..... 

.~ 1. 6 ,., ~ .... ._, 2.30 
2 109 2.so 1. 6 0.9 2.9 0.00 .,. 
·-· 110 1. 60 1. 2 o.o 0.7 1.60 
3 111 18.50 16.8 2.3 20.3 38.SO .,. .... 112 2.10 3.6 0.9 1. 7 0.00 
3 113 1. 70 1. 9 1. 4 l. 9 2.40 
1 114 0.50 o.o 0.6 o.o 0.50 
2 116 4.70 6.1 o.s o.o 6.80 
2 117 6.90 S.6 6.3 7.0 7.70 
1 119 0.60 0.9 0.4 1. 0 0.50 .,. 121 0.90 0.0 0.7 o.s 1. 50 -· "I!' .... 122 13.50 15.6 4.3 11. 5 17.60 
1 123 1.10 0.7 1.5 1. 4 1. 70 
"I!' .... 124 o.eo 1.0 0.5 1. 3 1. 30 
3 125 1.20 1 ...,. 

o I 0.7 0.4 1. 50 
1 126 2.50 -1. 6 2.9 1.4 3.20 .,. 
._. 127 8.90 11. 9 2.2 5.9 10.60 
""!' 128 24.70 ,.,~ "":!' <). 3 11. 8 3.SO ·-· ....... ._, 

3 129 4.90 o.o 1. 2 ~ .., 6.10 ·-·· -.,. 130 9.60 11. 0 ~ .... 5 c:; 8.10 . .,;. ,.;.;. . '""' ·-3 1 "'I!'"" ._ .... 2~50 3.5 1. 6 2.5 1.10 
""!' 133 o.eo 0.9 0.6 0.6 1.10 ·-· .,. 
·-· 134 1. 20 1.2 1. 1 1. 4 3.91) 
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Table 7. Page No. 3 of 5 

Radon 3-Month I 12-Month Study 

RADON LEVELS 

CLIMATE ID 14-MONTH MAR- JUN- SEP- DEC-
ZONE # CpCi./l.> MAY AUG NOV FEB 

3 137 o. 80 1. 1 o. 4 ,., ,., 
~-- <:>. 60 

""!' 139 0. 70 o. 6 o. 6 0.5 L50 ·-· 
""!' ·-· 140 5. 10 4.7 1. 6 ~ ,., ·-·· ~ 4.30 
""!' 141 1. 00 <:1. 6 0.5 2.1 1.60 ·-· 
1 142 1.00 o. 9 0.7 I)• 0 1 0 30 
1 143 2.40 0.9 1 ".'.' . - 1. 7 1. 70 

""!' 144 0.50 1. 0 o. 0 0.5 0 . 40 .... 
""!' 145 0.90 1.4 1). 9 1. 0 1 . 60 ._. 
""!' ·-· 146 1.10 1. 8 0.7 0.3 1.20 
""!' 149 0.60 0 ""!' 0.3 0.5 1.30 ·-· ..... 
3 150 6.10 5.1 1.3 o.o 0.00 
1 152 1.80 3.1 0.9 • =- 3.40 J. • ..J 

l 155 1. 40 1. 4 1. = o.o o.oo 
""!' -· 157 1.00 2.1 I). 9 2.6 1. 47 
3 158 0.96 l ..., ..... 0.7 0.6 1. 40 
.,.. 160 2.00 1.3 1. 0 1.8 2.00 ·~ 

l 161 1. 70 2.8 ,.., ~ 2.1 2.00 -· ._. 
2 163 4.00 4.4 2.1 s.o 4.60 
2 164 1.00 1. 2 0.9 1. 6 1. 80 
1 169 6.40 7.4 8.6 6.8 5 . 90 
2 170 1.10 1. 6 LO 1. 1 1. 70 
1 171 0.90 0.9 0.4 1.0 1.40 
2 172 0.90 0.9 0.6 O.c 1.60 
1 173 3.50 2.9 2e5 2.1 2.60 
3 176 0.60 0.5 0.7 O.i 0.50 
1 177 2.30 3.4 1.2 .., ~ .... ._, 4.70 
1 179 0.90 0.6 0.9 1. 3 o.oo 
l 181 Z.bO 3.8 1. 2 l. i 2.90 
1 182 o.eo 1.:; 0.6 1.5 1. 00 
1 183 2. 3<:> 3.0 3.5 2.2 o.oo 
• ..... " .. """' . ..... ,,,.... ..... . .., 1 ..,r, 
J. .I. Q"T J. II V'o' J.. ~ ,_,. ,_, .I. • ; ...... ..., 
1 186 1. 60 0.9 0.4 1. 7 1.60 
1 197 2.60 o.o o.o o.o 1.90 
1 188 2.50 o.o 0.6 1.2 3.60 
1 189 1.10 4.5 o. 0 4.5 6.40 
1 190 3.80 2.9 2.0 l. 1 3.80 
l 191 2.10 1. 7 1. 0 1. 7 1. -,o 
1 193 1. 10 o.o 0.4 0.9 3.00 
1 195 2.40 2.8 3.0 1.2 1.10 
1 196 4.30 6.0 1. 1 3.7 7.10 
1 197 0.90 o.o 0.5 0.7 1.40 
1 199 1.40 0.9 0.4 l. 0 2.40 
1 200 1. 70 1.2 1. 3 1. 1 2.30 
1 202 4.30 8.5 0.7 4.8 6 . 90 
1 204 2.10 2.0 0.3 1. 4 3.0(1 

1 206 1. 70 2.0 1. 1 1. 9 1.60 
1 207 1.90 1. 0 1.6 1. 1 0.90 
1 208 6.40 6 •. 8 4.5 6.5 .. ~. 40 
1 209 1. 10 0 ;, 8 0.3 LS 2. 3(> 

-34-



Table 7. Page No. 4 of 5 

Radon 3-Month / 12-Month Study 

RADON LEVELS 

CLIMATE ID 14-MONTH MAR- JUN- SEF'- DEC-
ZONE # CpCi./l.) MAY AUG NOV FEB 

1 210 0.70 1.5 0.6 0.7 1. 10 
1 212 6.50 5.9 2.5 6.7 7.20 
1 213 4.00 6.7 1. 3 4.4 6.30 
1 214 1.00 0.9 1. 0 1.2 1. 50 
1 216 2.50 o.o 0.7 1. 6 4.10 
1 217 0.30 0.5 (>. 3 0.4 1. 00 
1 223 1.SO 1. 6 0.6 1. 6 2.00 
1 224 <).so 1. 1 I). 7 0.6 1.10 
1 225 0.60 o.o 0.3 0.9 1.00 
1 227 0.50 0.4 0.4 0.4 o.oo 
1 229 0.00 0.7 1. 0 o.o 1.10 
1 230 2.50 o.o ,., ~ .... ·-· 2.0 3.00 
1 231 2.30 o.o 1. 0 1. 4 2.50 
2 233 2. 1<) 1. 3 1. 9 1. 1 o.oo .., 234 0.50 0.3 0.4 4.8 1.00 ... 
2 235 1.60 1. 8 o.o o.o 3.00 
2 238 1. 1 (I 0.9 0.4 1. 1 2.00 
2 239 2.30 2.6 1. 3 2.8 2.40 
2 240 0.90 0.9 0.0 1. 1 o.oo 
2 241 1. 80 1. 4 1. 0 1.4 2.80 
2 244 4.50 4.1 5.1 4.4 4.10 
2 246 0.70 0.0 0.7 o.o 0.90 
2 247 1.90 0.9 0.4 3.7 1. 60 
2 248 2.20 1. 7 2.0 1 "'.:' . - 1.50 
2 249 3.70 3.6 1. 0 2.4 6.30 
2 250 8.60 9.6 3.9 5.3 6.80 
2 251 1. 70 2.4 1. 3 2. C> 2.60 
2 2~2 1. so 2.3 1. 3 2.7 1. 90 
2 254 1.20 2.0 0.9 1. 3 2.60 
2 255 2.20 2.8 0.0 1. 8 2.20 
2 256 2.70 2.6 1. 3 3.2 2.20 
2 257 1. 10 1. 5 0.7 0.7 2.10 
2 259 0.30 0 "!!' . ..., o.s o.o 0.60 
2 260 0.90 1. 1 0 "I!' . ..., 0.7 1.20 
2 261 1.30 o.o 0.7 0.0 2.10 
1 262 1. 60 1. 7 0.6 1. 6 2.80 
1 263 1.30 2.2 0.3 0.7 2.50 
2 266 1.50 1.6 0.4 1. 0 1. 60 
2 271 1.60 2.1 1. 3 1. 3 1. 20 
2 272 2.50 ""' ~ ~- ._, 1. 4 3.S 2.00 
3 276 5. 4(1 2.0 3.9 5.9 6.80 
3 277 12.60 fl. 3 4. 1 9.7 14.80 
2 280 0. 10 8.7 2.4 7.6 9.50 
1 281 ''· 60 0.5 0.3 0.6 0.60 
1 282 0.90 1. 2 0.6 0.8 0.90 
1 283 o. 3<) o.o 0.3 o.o 0.80 
2 284 6. 10 o.o - o.o 0.4 o.oo 
1 285 0.60 0.5 o. 3 0.7 0.90 
2 286 0.80 1. 2 C:>. 3 <). 3 1. 40 
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Table 7. Page No. 5 of 5 

Radon 3-Month / 12-Month Study 

RADON LEVELS 

CLIMATE ID 14-MONTH MAR- JUN- SEP- DEC-
ZONE # <i:iCi. /1. > MAY AUG NOV FEB 

2 287 25.70 27.0 3.0 15.4 37.50 
2 299 0.80 o.o o.o 0.7 1.10 
1 292 0.40 o. 5 0.3 0. 0 o.oo 
1 294 0.50 o.o 1.3 0.6 o.oo 
1 299 0.42 o.o 0.4 o. 0 o.oo 
1 300 0.30 1) 0 4 0.3 0.9 0.40 
1 303 0.50 0.4 0.7 1. 7 0.70 
1 304 0.40 0.3 0.4 <). 7 o.so 
1 305 0.30 0.6 o.o o.o o. (><) 

1 307 0.50 0.6 0.7 0.7 0.30 
1 308 0.20 0.7 0.5 o.o o.oo 
1 309 0.50 o. (> <)u 3 0.9 0.50 
1 311 0.40 I). 0 0.3 o.o o. 40 
2 315 10.48 13.6 2.6 1:>. C> 14.60 
1 318 2.90 2.4 1.4 3.4 3. 1 (l 
1 320 0.40 1.0 0.3 0.9 1). 4(> 
3 321 0.80 o.o 0.6 0.3 1. 30 
1 322 2. <)0 1. 0 0.7 1 "\!' . ..., 4.00 
2 324 11.60 14.4 ,., ~ ... "-' 8.6 12m30 
3 325 1~00 0.6 o.s o.o L49 
~ .... 326 0.30 0 . 4 0.3 1 .., 

a -
1. 00 

3 328 o.ao 0.6 o.o o.o 1.90 
3 3:29 0.70 1 "'T . ..., o.~ 1. 4 0.90 
1 330 0.60 o.o 0.4 0.6 o.oo 
1 ~.,,..., ._ . ._ ..... 0.80 1. 9 0.7 0.5 0.90 
1 334 o.~o 1). 3 o· a' .;;;i On3 0.40 
1 33S o.eo 0.5 0.8 1 ., . - 1. 20 
...,,. 

33-? 0.90 0.7 1.0 0.8 1.30 ·-· 
1 338 0.90 1. 4 1. 7 2.0 0.40 
1 377 0.90 0.7 1. 9 1. 3 0.70 -.4 ---~·t:l.;: 5.00 i3 .,, . ..., 0.9 3 .7 b.8(> 
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SITE AUDIT REPORT 

RADON 3-MONTH / 12-MONTH FIELD STUDY 

INTRODUCTION 

The purpose of the 3-month / 12-month study is to determ;ne a statistical 
relationsh;p between year-long averaged residential radon levels and three
month averaged levels measured at any time of year at the same sites. A 
seasonal pattern is anticipated, to be ver;f1ed and quantified by the field 
measurements using passive, integrati1ng detectors. It is possible that by 
placing a detector for any three-month period the year-long average can be 
predicted from the result. The accuracy of such predictions is to be 
tested. Although a three-month wait for results is long, it is better than 
a year or more. Exposures shorter than three months are expected to show 
increasingly larger fluctuations lim;ting further reduction in the exposure 
time. 

Site audits have been done as a part of the on-going 3-month/12-month study. 
322 homes were selected and the initial detector distributions made. 
Sixteen of these sites were lost to the study in the first three months. A 
site audit of each of the remaining 306 homes was made to characterize the 
selection of homes included in the study: the homes were not selected on 
the basis of site audits. The selection was not randomized. The main goal 
of the audits was to record information on factors which could have major 
effects on the seasonal pattern of radon levels in the homes. 

It is not known if specific kinds of homes have different seasonal patterns. 
Thus, the choice of factors was made on very general pr;nc;ples. Some 
factors are· thought to influence the level of radon, and may in turn 
influence the seasonal pattern. The climate is such a factor. Otherwise, 
the seasonality is hoped to be independent of radon level. This result is 
to be checked in the final analysis. The specific items were selected to be 
reasonable and most likely to be sign;ficant, yet obta;nable without 
visiting the sites. The end result was a database w;th 50 ind;v;dual items 
on the site and the occupants of the s;te. 

Because another goal of the study des;gn was to m;n;mize the inconven;ence 
to participants and avoid all invas;on of the;r pr;vacy, no v;s;ts were made 
to the sites by the contractor. Several site audits were made by the 
utility representative in Idaho Falls, Idaho that involved visits. A "drive 
by" of several homes was made in Cheney, Washington. The data set for each 
site is referred to as a site audit even though no visit was made to the 
site. 

Site specific information was gathered from three main sources: 
questionnaires mailed to the participants, weatherization program files kept 
by the utilities, and soil survey maps compiled by the U.S. Department of 
Agriculture. As a result, the data presented does not have independent 
validation, and is repeated from original sources. The factors supporting 
the reliability of the data are discussed briefly under ''data sources" in 
this report. 
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The broad factors identified for these site audits were climate zone, 
occupant characteristics, house construction characteristics, and the extent 
of participation in the BPA weatherization programs. Soil and climate 
information was also gathered. This information applies to geographic 
regions rather than individual sites. The sample of sites is to be 
subdivided in the final analysis according to climate zone. The influence 
of other factors will be analyzed as required by the radon data, and the 
methods to be used is dependent on the outcome of the study. 

It is emphasized that these influences on seasonality are hypothetical. The 
seasonal pattern itself is hypothetical, and anticipation of results was 
avoided. It is desirable to have a range of site characteristics in the 
sample because it is possible that significant statistical distribution 
differences do exist for radon levels selected for certain characteristics. 
We are interested in the aggregate error introduced into predictions of 
year-long averages based on three-month measurements. The inclusion of a 
variety of sites tends to include representative variability. It is not 
anticipated that this limited, non-random sample will evaluate individual 
characteristics. On the other hand, it may be possible to associate 
atypical radon levels and patterns with certain characteristics in 
retrospect. 

An additional task of the study was to locate each site by range and 
township in order to include the sites in the larger data base of radon 
monitoring results from the BPA weatherization program. 

A secondary objective of the site audits was to 1dent1fy sites with 
previously measured radon levels. We sought to record changes which may 
have influenced the levels since the earlier measurements were made , 
Relevant to this objective, we note that the sites selected included 83 
sites with previously reported results. Seven of these had made reported 
changes. ~our ot these were the installation of air-to-air heat exchangers 
as radon mitigation. As these numbers show, we found little interest on the 
part of volunteers to do "before" and "after" monitoring. Most of our 
participants had elected to monitor their home after weatherizing, and very 
few had made efforts to reduce the radon levels. There were no coincidental 
home modifications reported for the previously monitored group. 
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DATA SOURCES 

Site Locations. For those participants with utility weatherization files, 
the range, township, and section were requested from the utility. In most 
cases, however, the section number was not available. The original 
determination of location was based on a variety of secondary sources: 
special service maps kept by the utility, and USGS topographical maps. 
Participants without utility files were located by their addresses. In 
these cases, street and road maps were used in conjunction with USDA soil 
survey maps to identify the soil type at the same time range, township, and 
section were recorded. In a small number of cases, the address permitted 
only an approximate location from the post office box number. The section 
number was not known. For several sites, USDA soil survey maps were not 
available and the site was located approximately on a USGS base map. 

Occupancy. The source of all occupancy data was a questionnaire sent to all 
prospective participants. In 13 cases the occupancy information was 
declined, and 6 of these have dropped from the program. The information 
requested was the total number of occupants, their ages, and the hours each 
spent in the home during a typical week. The hours in the home for each 
family member were estimated by the person filling out the form. 
Approximately 14% of the responses to this last question could not be 
interpreted rationally. Confusion between hours spent in the home as 
opposed to hours worked or spent in school was apparent. The hours in the 
home are reported in a separate table, and will be summed for the final 
report. The number of occupants and their ages are complete except where 
the information as refused. 

House Characteristics. All sites were characterized by foundation type, 
house size, and heating fuel type. The specific items are the number of 
floors above grade, the basement floor area in square feet, the fraction of 
the basement wall perimeter below grade, and the depth at the deepest point. 
The crawlspace area and additional slab area in square feet are also 
recorded, and the total square feet of living space as well. Whether the 
heating system uses ducted and/or forced air heat distribution is recorded. 
The principle wall construction as asked for. In most cases this is wood 
frame construction. In some cases, exterior finish was noted and recorded, 
but the information is considered incomplete. For three of the cooperating 
utilities (Cascade Locks, Cheney, and Springfield) the information was 
recorded directly from files by Ronson. The other utilities filled out the 
site audit forms and returned them to us by mail. The participants without 
weatherization files were sent separate questionnaires. These asked house 
characteristics questions in addition to the occupancy questions, and were 
returned by mail. 17 questionnaires were not returned, and 7 of these 
subsequently dropped from the program. 

A listing of combustion appliances, air conditioning and ventilating devices 
was requested, but most utility files had incomplete information on record. 
Therefore, the presence and use of fireplaces, woodstoves, and air 
conditioning are noted where found, but the reporting rate for any of these 
devices is unknown. 
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Weatherization. 174 participants have utility sponsors. Only these could 
be evaluated for participation in a BPA weatherization program. Many of 
these are nominally weatherization program participants, but have no house
tightening measures installed. Some had not been audited. For those with 
weatherization files, the measures selected were the measures previously 
assigned values for computing a "composite" radon concentration: window 
treatments (including sliding doors), window and door weather stripping, 
wal l blown-in insulation, and caulking . These were identified as house 
t ight ening measures by BPA in the Indoor Air Quality Procedures, October, 
1984. The percentage added at each site is given. It is to be noted that 
other house tightening measures may be in place, but not recorded because 
they were installed outside of a weatherization program. As a result, the 
total degree of house tightening is not shown. We only record the changes 
made to decrease infiltration from a previous (undetermined) level. Also 
recorded if the home had been previously monitored for radon: the level 
found, and what measures, if any, had been taken to reduce radon levels. 

Soil. The soil texture, drainage, permeabil i ty, and the existence of 
hardpan, bedrock, or permeable sub-surface l ayers were obtained from Soil 
Survey maps published by the U.S. Department of Agriculture. These maps 
vary in age from a 1964 study of Walla County to a 1983 report for Multnomah 

.County. One site in each state of Oregon, Washington, and Idaho was in an 
area not covered by USDA maps in addition to 10 sites in the service area of 
Springfield, Oregon where data was not yet published. Only general regional 
soil maps were available for sites in Lincoln, Missoula, and Ravalli, 
Montana. 

The soil texture and drainage are non-numeri cal classifications. 
Permeability ts classed in intervais, the units being inches per hour for 
water migration. The numbers tabulated under "perm" are midpoints for the 
nnm;n :. 1 v-:1nno~ .o. ,, 1 ., ,."""'""' "',.. .,.,..._ ,.,,.. ~ - __ .... ___ .._ _ __ .._ ___ L.: i .:.a. ... n1 ~- ...... i1rn1t .. - .... ··-. . -· ·:i--, - o :J. .. • ..., "-"'' , ...-~,.,v11u~ ... u 111uuc1 g 1,,c tJC• 111cau 1 1 1 '-.J . v 1 ucr u~u11 

soil surveys did not report numerical values for soil permeability. 

"Ponding" and "snow cover" columns tabulate the responses to questionnaire 
items "Does water accumulate or stand for more than two days at a time on 
unpaved ground or lawns near where you live?" and "Does snow cover the 
ground in your area for more than two months of the year?" These questions 
were asked as a check on the weather and soil data obtained from maps. As 
noted, these map data are for conditions prevalent in the geographical area, 
and the conditions at the site can be different. 

The heating degree-days (HOD) values correspond to the nearest weather 
station to the site. Again, where the site was sponsored by a utility, the 
HOD reading was supplied by the utility and corresponds to the value used 
for computation in the weatherization program. In all other cases, the data 
was supplied by Ronson. The heating degree-days (HOD) and precipitation 
data were obtained from Climates of the States , Third Edition (1985), NOAA. 
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RESULTS 

The results of the site audits are presented in five tables attached to this 
report titled "Location, Climate, and Soil", "Occupancy and Ventilation", 
"Construction", "Weatherization", and "Hours Spent in the Home". 

Of the 306 sites, 130 are in Climate Zone 1, 85 are in Climate Zone 2, and 
91 are in Climate Zone 3. Three of the sites are in multi-family 
residences, one with four, one with six, and one seven units. There are no 
sites in buildings with eight or more units. 199 homes have basements. Ten 
homes are of masonry construction; one is a log home; the remainder are of 
wood frame construction. 

The number of occupants ranges from one to nine. 136 homes have occupants 
under 18 years of age. 96 homes have installed house tightening measures. 
Of all single family dwellings, 26 are less than 1000 square feet and 18 are 
over 3000 square feet in size. 
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Page No. 
09/2B/S7 

RADON 3-"0NTH/lZ-ftDNTH FIELD STUDY 

LOCATION, ctlftATE, AND SOIL 

NO T R HDD PREC SOIL DRAINAGE PEP.I! COHl!ENTS POND SNOW 
COVER 

l IF 1 ID 2 N 37 E 7995 10 SILT LOAft VELL t.30 • F. • T • 
3 IF 4 ID 2 H 37 E 79,5 10 SILT LOAft WELL t.30 • F. , T • 
3 IF 141 ID 2 H 37 E 7995 10 SILT LOAH llELL 1.30 .F. , T • 
l IF 156 ID 2 H 37 E 79':'5 10 SILT LOAft llELL 1.30 • F. • T • 
3 IF 326 ID 2 H 37 E 7995 !O SILT LOA" llELL t.lO • T. , T • 
l IF 3:9 ID 2 N 37 E 7995 10 SILT LOAft llELL 1.30 .F. • T, 
3 IF 25 ID 2 H 38 E 79'5 10 LOAft llELL 1. lO V. PE?.~. LAYER BELOW 23 IN. • F. 'T • 
3 IF 46 ID 2 N 39 E 7'95 10 LOAH llELL t. 30 V. PERK. LAYER BELOW 23 IN. .F. • T • 
3 IF 47 ID 2 N 38 E 79'5 10 LOA ft NEU. 1.30 V. PERft. LAYER BELOW 23 IN. • F. ' T • 
l IF 53 ID 2 N 38 E 7995 10 LOAft llELL 1,30 V.PER". LAYER BELOW 23 IN. • F. , T • 
3 IF 54 ID 2 N 38 E 79,5 10 LOA" llEll 1.30 V.PERft. LAYER BELOW 23 IN. • F. .T • 
3 IF 60 ID Z N 36 E 799~ 10 LOAM llE!.L 1. lO V.PERI!. LAYER BE1.0N 23 !M. • F. .T • 
l IF 72 ID 2 N 38 E 7995 10 LOAft llELL 1.30 V.PER". LAYER BE'~Oll 23 IN. • F. .T • 
3 IF 137 ID 2 H 38 E 79':'5 10 LOM NELL 1.30 V.PERH. LAYER BELOll :3 IN. • F. .T • 
l IF 133 ID 2 N 38 E 79'5 10 LOA" llELL 1.30 V.RAPID PERft. LAVER BELOll 23 IN. . F. . r . 
3 IF 139 ID Z H 39 E 7995 10 LOAH llELl. 1.30 V.PERft. LAYER 3ELOll 23 IN. .F. 'T' 
3 IF 140 ID 2 H 38 E 79'5 10 LOAH llELL 1.30 Y.PERl!.LAYER.BELOll 23 IN. .F. , T • 
3 IF 146 ID 2 N 39 E 7995 10 LOA ft llELl. 1.30 Y. PERft. LAYER BELOll 23 IN. .F. • T. 
l IF 150 ID 2 H 39 E 79'5 . 10 LOA" llELL 1.30 V.PERI!. LAYER BELOll 23 IN. • F. • T • 
3 IF 151 ID 2 H 38 E 7~95 10 LOA ft llEl.l. 1.30 V.RAPID PEP.ft. LAYER BELOll 23 IN. • F. • T • 
l IF 157 ID 2 N lS E 79'5 10 LOA" llELL 1.30 V.PERft. LAVER BELOll 23 IM. • F. 'T • 
3 IF 321 ID 2 M 38 E 79'?5 10 LOA ft llEl.l. 1.30 Y.PER". LAYER BELOW 23 IM. • TI • T • 
l IF 325 ID 2 M 38 E 7995 10 LOA ft llELL 1.30 V.PERftEABLE LAVER-BELOW 23 IM. .F, __. T. 
3 IF 327 ID 2 N 38 E 7995 10 LOAft llELL 1.30 V.PER".LAYER BELOW 23 IN. • F. • T • 
l IF 329 ID 2 H 39 E 79~5 10 LOAlt llEL.L 1.30 Y. PERM. LAYER BELOW Z3 IN. • F. ' T • 
l NI 176 ID 3 H 2 E 5802 11 SILT LOAft S.PDOR 0.40 • F. .F • 
3 HI 178 ID 36 H S II 5429 13 o.oo • F. .F • 
3 ~H ~~ lU 43 ft : ~ bBB2 4:i 5TDllT !;LAT llt.LL l.~o BA5ALT UKi6In , r, o lo 

l KH 9 ID 49 N 4 ~ 6982 27 SILT LDAlt llELL 0.04 &NEISS ~ SCHIST BEDROCK , T. • T. 
3 KH 6 ID 50 H 4 II 6882 .,., GRAV. SAND L S. EXCESS 20.00 GLACIAL OUTllASH .F. • T' ..... 
.. 1111 •.,. ... PA Ill I ti 6862 2i SHNiii L U P'I o • ""' u,..11.,.ur"f"lr-n rurt~r!" e:ro~t1nr11 lt\-L I\ ru T T 
~ ~n !J 1u ~v ~ , ~ ICLL 't.vv wc1t1ra;nc.u gnt.J.Wi;J g1;.;;nu\itl\ .,v-11v ,.,. ... ... 
l KH 14 ID 50 H 4 II 6882 .,., SILT LOAH llELL 4.00 • F. • T • ..... 
l KH 45 ID SO N 4 6882 22 SILT LOAft NELL 1.30 GNEISS AND ltETAHORPHIC BEDROCK .T. • T, 
3 KH 62 ID SO H 4 6882 .,., SILT LOA" llEL!. 1.30 GNEISS AND ~ETAHORPHIC BEDROCK .T. • T, ..... 
! KH 63 ID SO N 4 6882 22 SILT LDAft llELL 1.30 GNEISS AND ~ETAltDRPHIC BEDROCK • T. , T • 
3 KH 99 ID 50 N 4 6882 .,., 

...... GRAY SAND L S. EXCESS 20.00 GLACIAL OUTllASH .F. • T. 
3 KH 129 ID SO N 4 6882 .,., GRAV SAND L S. EXCESS 20.00 GLACIAL DUTWASH .F • • T. .... 
l KH 130 !D 50 N 4 6882 22 GRAV/SAND L S. EXCESS 20.00 GLACIAL OUTllASH .F. • T. 
l KH 57 ID SO H 5 6882 22 GRAV. SAND L S. EXCESS 20.00 GLACIAL OUTllASH .F. • T. 
3 KH 104 ID 50 N S 6882 24 GRAY SILT llELL 1.30 • T • • T, 
l KH 69 ID Sl N 4 6882 24 F. GRAV SILT llELL 1.30 GLACIAL DUTWASH .F. • T. 
3 KH 49 ID 51 N 5 6882 35 SILT LOA" llELL 13.00 .F. 'T. 
l KH 111 ID 52 N 4 6882 27 GRAV SILT L WELL 1.30 GLACIAL OUTllASH ltANTLED BY LOESS/ASH .F. , T. 
3 KH 128 ID 52 H 4 6882 27 GRAY SILT L WELL 1.30 GLACIAL OUTWASH MANTLED BY LOESS/ASH .F. • T. 
3 KH 118 ID 53 H 3 6882 .,., GRAY SILT L llELL 4.00 .F. • T • ... 
3 XH 149 ID 9 S 2: 6704 ~ LOA" llELl. 1.30 .F. .F. 
3 IH 133 ID 10 S 22 E 6704 9 SILT LOAH llELL 1.30 .F. , T. 
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3 IH 145 ID 10 S 22 E 6704 9 SILT LOA" llELL 1.30 .F. , T. 
3 XH 323 ID 10 S 22 E 6704 9 SILT LOAlf llELL 1.30 HI6H WATER TABLE IN SUl!lfER .T. • T. 
3 XH 132 ID 10 S 23 E 6704 9 LOAI! llELL 1.30 .F • • F. 
3 XH 134 ID 10 S 23 E 6704 9 SILT LOA" "OD.NELL 0.40 .F. • T. 
3 XH 135 ID 10 S 23 E 6704 9 LOA!! llELL 1.30 • F. • T • 
3 XH 144 ID 10 S 23 E 6704 9 F.SAND LOAlf S.POOR 4.00 HI6H WATER TABLE IN su""E.~ .F. • T. 
3 XH 159 ID 10 S 23 E 6704 9 SANDY LOA" S.POOR 6.30 HI6H NATER TABLE IN SU"l!ER/VAR.SDI .F. • T. 
3 XH 159 ID 10 S 23 E 6704 9 SANDY LOAlf S.POOR 6.30 HI6H WATER TABLE su""ER/V.SOILS .F. , T. 
3 XH 160 ID 10 S 23 E 6704 9 LOA" F. SAND llELL 6.30 .F. IT. 
3 XH 265 ID 10 S 23 E 6704 9 SANDY LOA" S.POOR 4.00 HI6H WATER TABLE IN SUll"ER .F. , T. 
3 IH 336 ID 10 S 23 E 6704 9 SAHDY LOAll S.POOR 6.30 HI6H WATER TABLE SUll"ER/V.SOILS • F. , T • 
3 XH 136 ID 11 S 23 E 6704 9 CLAY LOAll llELL 0.60 • F. , T • 
3 RC 127 llT 2 N 20 II 7303 16 &RAV.SILT L. NELL o.oo • F. .F • 
3 RC 86 l!T 3 N 21 II 7303 16 &RAV.SILT L. NELL o.oo • F. • T • 
3 RC 106 llT 6 N 20 II 7253 16 &RAV.SILT L. llELL o.oo .F. • T. 
3 RC 109 llT 6 N 20 II 72~3 16 &RAV.SILT L. o.oo • F. • T • 
3 RC 125 l!T 7 N 20 II 7253 16 &RAV.SILT L. llELL o.oo .F. , T. 
3 RC 100 llT i N 21 II 7253 16 &RAV.SILT L. llELL o.oo .F. • T. 
3 RC BS l!T 10 N 19 II 7570 16 &RAV.SILT L. llELL o.oo • F, IT • 
3 l!E 90 l!T 10 N 20 II 7839 12 &RAV.SILT L. llELL o.oo • F. , T • 
3 RC 102 l!T 10 N 20 II 7570 16 6RAV. SILT L. NELL o.oo • F. • T • 
3 l!E 105 l!T 10 N 20 II 7839 12 &RAV.SILT L. NELL o.oo .F, .T. 
3 llE 122 llT 10 H 20 II 7939 12 &RAV.SILT L. NELL o.oo .F. ,T, 
3 l!E 277 "T 10 N 20 II 7939 12 &RAV.SILT L. NELL o.oo .F. • T. 
3 llE 276 llT 11 N 20 II 7839 12 &RAV.SILT L. NELL o.oo .T. IT. 
3 "E 93 "T 12 N 17 II 7839 12 &RAV.SILT L. NELL o.oo IT. , T. 
3 llE 91 llT 13 N 20 II 7839 12 &RAV.SILT L. llELL o.oo .F. • T. 
3 "E 112 "T 15 N 21 II 7839 12 &RAV.SILT L. llELL o.oo .F. • T. 
3 FK 124 llT 27 H 19 II 8631 13 FINE SAND S. EXCESS 4.00 .F. • T. 
3 FK 95 "T 27 N 20 II 8361 13 FINE SAND S. EXCESS 4.00 .F. • T. 
3 FK 97 llT 28 N 20 II 8361 13 FINE SAND S. EXCESS 4.00 • F. , T • 
3 FK 103 l!T 29 N 21 II 8361 13 FINE SAND S. EXCESS 4.00 IT. , T. 
3 FK 12 l!T 29 N 21 II 8361 13 FINE SAND S. EXCESS 4.00 .F. , T. 
3 FK 35 HT 29 N 21 II 8361 13 FINE SAND S. EXCESS 4.00 .F. • T. 
3 FK 110 l!T 30 N 21 II 8361 13 FINE SAND S. EXCESS 4.00 IT. , T. 
3 6C 94 llT 33 N 6 II 9029 13 SAND llELL 1.30 HILLSIDE SHALE BEDROCK .F. , T. 
3 6C 99 llT 33 N 6 II 9028 t'T SAND llELL 1.30 SHALE BEDROCK .F. • T. ... , 
3 6C 101 "T 33 N 6 II 9028 13 SAND llELL 1.30 SHALE BEDROCX .F. , T. 
3 6C 113 llT 33 N 6 II 9028 13 SAND NELL 1.30 SHALE BEDROCK • F. .F • 
3 6C 120 llT 33 N 6 ~ 9028 13 SAND WELL 1.30 SHALE BEDROCK .F. • T. 
3 LE 96 llT 35 H 27 N 8424 19 &RAV.SILT L. NELL o.oo .F • • T. 
3 LE 94 "T 36 N 26 II 8424 19 &RAV.SILT L. NELL o.oo .F. • T. 
3 LE 121 llT 36 N 27 II 8424 19 6RAY I SILT L. llELL o.oo ,f, IT. 
3 LE 92 "T 37 N 27 ~ 8424 19 &RAV.SILT L. NELL o.oo • F. • T • 
1 NO 77 DR 1 N 1 E 4691 so LOA" llELL 1.30 , T. .F. 
1 ND 79 OR 1 N 1 E 4691 50 LOA" llELL 1.30 .F. .F. 
1 NO 81 OR 1 N 1 E 4681 so LOA" llELL 1.30 .F. .F. 
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1 HD 169 DR 1 N 1 E 4691 so LOAlt llELL 1.30 .F. .F. 
1 NO 171 OR 1 H l E 4691 so LOAlt llEl.l 1.30 .F. .F. 
1 NO 177 OR 1 N 1 E 4691 so LOA" llEll 1.30 .F. .F. 
1 NO 183 DR l N l E 4691 50 LDAlt llEl..L 1.30 .F. .F. 
1 NO 185 OR 1 N 1 E 4691 so LOAlt WEl.L 1.30 .F. .F. 
l NO 186 OR 1 N 1 E 4691 so SILT LOA" llELL 1.30 .F. .F. 
1 NO 187 DR 1 N 1 E 4691 so SILT LOA" NELL 1.30 .F. .F. 
1 NO 188 DR 1 N 1 E 4691 so SILT LOA" llELL 1.30 .F. .F. 
l NO 189 OR 1 N 1 E 4691 so SILT LOAft NELL 1.30 .F. ,F, 
1 ND 190 DR 1 N 1 E 4691 50 SILT LOA" llELL 1.30 .F. .F. 
1 NO 191 OR 1 N 1 E 4691 so LOM NELL 1.30 .F. .F. 
1 ND 193 DR 1 N 1 E 4691 so SILT LOA" WELL 1.30 .F. .F. 
1 NO 195 OR 1 N 1 E 4691 so SILT LOAH llELL 1.30 .F. .F. 
1 NO 196 DR 1 N 1 E 4691 so SILT LOA" NELL 1.30 .F. .F. 
1 NO 197 OR l N 1 E 4691 so SILT LOA" WELL 1.30 .F. .F. 
1 ND 199 OR 1 N 1 E 4691 so SILT LOA" llELL 1.30 .F. .F, 
1 ND 200 OR 1 N 1 E 4691 so LOA" NELL. 1.30 .F. .F. 
1 NO 202 OR 1 N 1 E 4691 so SILT LOA!! NELL 1.30 .F. .F. 
1 ND 203 DR 1 H 1 E 4691 so SILT LOA" NELL 1.30 'T. ,f, 

1 NO 204 DR 1 N 1 E 4691 50 SILT LOA" NELL 1.30 .F. ,f, 

1 NO 206 DR 1 N 1 E 4691 so LOA!! NELL 1.30 .F. .F. 
1 NO 21~ OR 1 N 1 E 4691 ~o LOA" llEU. i.30 .F. .F. 
1 NO 231 DR 1 N 1 E 4691 so SILT LOA" llELL 1.30 .F. .F. 
1 NO 377 DR 1 H 1 E 4691 so SILT LOA!! · S.POOR DR. 0.40 .F. .F. -
1 NO SO OR 1 H 2 E 4691 so LOA" NELL 1.30 .F. .F. 
l NO 92 OR 1 N 2 E 4691 so LOA" NELL 1.30 .F. .F. 
i no i8i OR i H 2 E 469i 50 SILi LOAn ii ELL l.30 e e 

or• •• 0 

1 NO 182 OR 1 N 2 E 4691 50 LDA/t llEl.L 1.30 .F. .F. 
1 un 1c1 nc t u ~ ~ It Ct en eTt T I ftAll I.It'll t '?ft - ~ - -~ " 6 nw 1.w ,. wn • 11 ... '- l"W I A .. y ...... '-"""" ........... 6•VY . . .. 

1 ND 213 DR 1 N 2 E 4691 50 SILT LDA/t WELL 1.30 • F. .F, 
1 ND 216 OR 1 N 2 E 4691 so SILT LOA/t NELL 1.30 ,f, .F. 
1 HO 2~4 OR 1 N 2 E 4691 so SIU !.O~M llEl.I. t.30 .F. .F. 
1 NO 318 OR 1 N 2 E 4691 so SILT LDAPI 11aL 1.3'0 .F. .F. 
1 NO 227 OR 1 N 2 II 4827 45 SILT LOA" S.PODR 1.30 .F. .F. 
1 NO 226 OR 1 ff 3 II 4827 ~5 LOAft ltOD. llELL 0.40 • T, .F. 
1 Cl 15:? OR 2 N 7 E 4943' :s F.SANDY LOA/t llELL 4.00 .F. .F. 
1 CL 153 OR 2 N 7 E 4943 :s F.SANDY LDAft llELL 4.00 'T. .F. 
1 CL 154 OR 2 H 7 E 4943 3S F.SAND LOA/t NEU 4.00 • T. .F. 
1 CL 155 OR 2 ff 7 E 4943 3S F.SANDY LOA" llELL 4.00 .T. .F. 
1 NO :09 DR 3 K 2 II 5226 61 SILT LOA" ltOD. WELL 0.40 'T • • F. 
2 ltF 2 OR 5 N 35 E 4822 16 CDBBLY LOA" EXCESS 20.00 BEDROCK 8-20 FT. .F. .F. 
2 ftF 7 OR 5 N :SS E 4822 16 COBBLY LOA!! EXCESS 20.00 BEDROCK 8-20 FT. .F. .F. 
2 ltF 15 DR S N !S E 4822 lb COBBLY LOAH EXCESS 20.00 BEDROCK 8·20 FT. .F. .F. 
2 ftF 34 OR 5 N 3S E 48:?2 16 COBBLY LOA!! EXCESS 20.00 BEDROCX 8-20 FT. .F. .F. 
2 "F 40 OR 5 ff 3S E 4822 16 COBBLY LOA" EXCESS 20.00 BEDROCK 8-20 FT. .F. .F. 
2 NO 243 OP. 5 M 3S E ~822 16 COBSLY LOA" EXCESS 0.00 BEDROCK 8-20 FT. .F. .F. 
2 NO 246 OP. S N 35 E 4822 16 CDBBLY LOA" EXCESS 20.00 BEDROCK 8-20 FT. .F. ..F. 
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2 ND 257 DR S N 35 E 4822 16 CDBBl.Y LDAH EXCESS 20.00 BEDROCK 8·20 FT, .F. , T. 
2 HF 70 DR 6 N 35 E 4822 16 CDBBLY LDAH EXCESS 20.00 BEDROCJC 8-20 FT. .F. , T. 
1 NO 76 DR 1 S I E 4691 50 LDAll llEU. 1.:0 ,F, .F. 
1 NO 194 OR 1 S 1 E 4691 50 LOAH llfil 1.30 .F. .F. 
I NO 207 OR 1 S I E 4691 so SILT LDAH 11£LL 1.lO • F. .F • 
1 NO 223 OR 1 S 1 E 4691 so LDAH llEU. 1.30 .F. .F. 
1 NO 22S OR 1 S 1 E ~691 so SILT LOAH S.POOR 0.13 , T. .F. 
1 ND 229 OR 1 S 1 E 441S so SILT LOAll llfil 1.30 .F. -.r • 
I NO 2:0 DR I S I E 4691 so SILT LOAft S.POOR 0.13 'T. • F. 
1 NO 330 DR 1 S 1 E 4415 50 SILT LOAft S. POOR O. 40 TILL PAN .F. .F. 
1 NO ISO OR 1 5 2 E 4691 SS SILT LDAft S. POOR 1.30 DEPTH TO HARD PAN VARIES .F. .F. 
1 ND 198 OR 1 S 2 E 4691 50 SILT LOAOH NELL 1.30 .F. -.r • 
1 NO 229 OR 1 S 2 E 4691 SS SILT LOAft S.PDDR 1,30 DEPTH TO HARD PAN VARIES • F. • F • 
1 ND 263 OR 1 5 2 E 4691 50 LOAll llELL 1.30 • F. .F • 
1 ND 217 DR 1 S 3 E 4691 50 SILT LDAft llELL 1.30 ,F, .F. 
1 ND 214 DR 1 S 1 II 4827 so SILT LDAft llOD.llELL 0.13 • F. .F • 
1 NO 322 OR 1 S 1 II 4691 so SILT LDAft llOD. llELL 0.13 .F. .F. 
1 ND 331 OR l 5 1 II 4827 45 SILT LOAll S. POOR 0.40 , T. .F. 
1 NO 333 DR l S 1 II 4827 45 SILT LOAll ftOD. llELL 0.13 .F. .F. 
1 NO 338 OR 1 S 1 II 4691 50 SILT LOAft ftOD. WELL 0.13 , T. .F. 
1 NO 212 DR 1 S 4 II 4827 50 SILT LOAft llELL 1.lO • F. .F • 
1 NO 179 OR 2 S 1 E 4415 50 SILT LOA/I llELL 1.30 .F. .F. 
1 NO 335 DR 2 S 3 E 5030 50 SILT LOAft HOD. llEU 0.13 'T' .F. 
1 ND 208 DR 3 S 2 II 4827 45 SILT LDAft S.PDOR 1.30 HIGH WATER TABLE 11.&SPG. • F. .F • 
1 ND 210 DR 4 S 1 E 4415 45 SANDY LDAft S. EXCESS 4.00 'T, .F. 
1 NO 218 OR 7 S 3 II 4974 45 SILT LOAft S. POOR 0.40 , T, .F. 
2 NO li2 DR S S 17 E 6633 11 o.oo • F. .F • 
1 SS 21 OR 17 S 2 II 4799 46 o.oo .F. .F. 
1 SS 61 OR 17 S 2 II 4799 46 o.oo ,f, .F. 
1 SS 64 OR 17 S 2 II 4799 46 o.oo ,f, .F. 
1 SS 24 OR 17 S 3 II 4799 46 o.oo .F. .F. 
1 SS 33 OR 17 S 3 II 4799 46 o.oo 'T. .F. 
1 SS 50 OR 17 S 3 II 4799 46 o.oo ,f, .F. 
1 SS 57 OR 17 S 3 II 4799 46 o.oo ,f, .F. 
1 SS 270 DR 17 S 3 II 4799 46 o.oo .F. ,F, 
1 SS 56 OR 19 5 2 II 4799 46 o.oo ,f, .F. 
1 SS 17 OR 18 S 3 II 4799 46 o.oo , T. .F. . 
1 NW 332 llA 1 H 4 E 5224 45 SILT LDAft WELL 1.30 'T. .F. 
1 NV 173 llA 2 H 1 E 5026 45 GRAV. LOA" S.EXCESS 1.30 .F. .F. 
1 NII 175 NA 2 H 1 E 5026 45 GRAV. LOAft S.EXCESS 1.30 ,f, .F. 
1 NN 262 llA 2 N 2 E 5026 45 6RAV. LDAft S.EXCESS 1.30 • F. .F • 
2 NII 234 NA 7 N 35 E 4807 14 SILT LDAft llOD.NELL 1.30 LAKE DEPOSIT 3 TO 4 FT. DEEP .F. .F. 
2 NII 247 WA i N lS E 4807 14 SILT LOAft llOD.llELL 1.30 LAKE DEPOSITS 3 TO 4 FT. DEEP .F. .F. 
2 NII 23'3 NA 7 N 36 E 4807 14 GRAV.SILT L. EXC!SS 4.00 V.PER". GRAVEL BEtOll 13 IN. .F • . r. 
2 NII 235 llA 7 N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PERH GRAVEL BELOW 13 IN. .F. .F. 
2 NII 236 llA 7 N 36 E 4807 14 GRAV.SILT L. EXC!SS 4,00 V.PER". SRAVEL BELOW 13 IN. .F. .F. 
2 NII 2:1 WA 7 N 36 E 4807 14 GRAV.SILT L. EXCESS 4.00 V.PERft.~RAVEL BELON 13 IN. .F. .F. 
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2 NM 238 VA 7 N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PERft.&RAVEL BELOW 13 lH. .F. • T' 
2 NM 239 NA 7 H j6 E 4807 14 &RAV.SILT l. EIC!!! 4.00 V.PERft.6RAVEL BELOW 13 IN. • F. .F • 
2 NM 240 NA 7 N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PERft. &RAVEL BELOW 13 IN. • F. .F • 
2 NM 241 NA i N 36 E 4807 14 GRAV.SILT L. EXCESS 4.00 V.PERft.GRAVEL BELDM 13 IN. • F. .F • 
2 NM 242 VA 7 N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PERft.6RAVEL BELOW ll IN. ,F. .F. 
2 NW 244 NA 7 H 36 E 4807 14 &RAV.SILT L. EXCESS 4,00 V.PERft. GRAVEL BELON 13 IN. • F. .F • 
2 NV 245 NA 7 H !6 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PERft. GRAVEi. BELOW 13 IN. • F. .T • 
2 NW 248 NA 7 N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PERft.&RAVEL BELON 13 IN. • F. • T • 
2 NW 249 VA 7 N !6 E 4807 14 &RAV.SILT L. EXCESS 4.00 V.PE?.ft.6RAVEL BELOV ll IN. • F. .F • 
2 NW :50 NA 7 N 36 E 4807 16 &RAV.SILT l. EXCESS 4,00 VERY PERii. &RAVEi. BELOW 13 IN. • F. .. ,r, 

2 NV 251 VA 7 N 36 E 4807 14 GRAV.SILT L. EJC!SS 4.00 V.PERft.6RAVEL BELON 13 IN. • F. .F • 
2 NM 252 VA 7 N 36 E 4807 14 &RAV.SILT l. EXCESS 4.00 V.PEP.ft.&RAVEL BELDV 13 IN. • F. • T • 
2 NN 253 WA 7 N lo E 4807 O I GRAV.SILT L. EXCESS 4.CC V.PERft.&RAVE'~ BE'~OW 13 IM. I:' I:' 

l't " . ... 
2 NM 254 NA 7 N 36 E 4807 14 &RAV.SILT L. EICESS 4.00 Y.PERn •. &RAYEL BELOll 13 IN. • F. .F • 
2 NV 2:5 VA 7 N l6 E 4807 14 &RAY.SILT L. EXCESS 4.00 Y.PERft. &RAVEL BELON 13 IN. • F. .F • 
2 NV :~6 WA i N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 Y.PERn. GRAVEL BELON 13 IN. • F. .F • 
2 NV 25B NA 7 N 36 E 4807 14 GRAV.SILT L. EXCESS 4.00 V.PERft.6RAVEl BELON 13 IN. • F. IT • 
2 NII 259 WA 7 N 36 E 4807 14 GRAY.SILT L. EXCESS 4,00 V.PEPJl.6RAVEL BELON 13 IN. • F. .F • 
2 NV 260 NA 7 N 36 E 4807 16 &RAV.SILT L. EXCESS 4.00 V,PERft.6RAV.9ELOll 13 IN. • F. • T • 
2 NII 261 VA 7 N 36 E 4807 14 &RAV.SILT L. EXCESS 4.00 Y.PERft.&RAVEL BELOV 13 IN. • F. .F • 
2 NII 294 NA 9 ff 29 E 4700 6 o.oo • F. .F • 
1 LC 119 NA 12 N 1 E 5423 so SILT LOAft llB.L 4.00 • F. .F • 
1 LC 2B llA 12 N l E 5423 50 SILT LDAn NELL 4.00 • F. .F • 
1 LC 38 NA 12 N l E 542:S 70 SILT LOAft 118.L' - 4.00 • F. .F • 
1 LC 114 NA 12 N 4 E 5664 70 SILT LOAn NELL 1.lO • T. .F • 
1 LC !Z3 llA 12 N : II 5423 so SILT LOAI! VELL 0.40 • F. .F • 
1 LC 126 llA 12 N 2 II 5423 50 SILT LOAn NELL 0.40 • F. .F • 
1 LC 162 llA 12 H 2 II 5423 ~o SILT LOAn NELL 0.40 • F. .F • 
1 L~ ~z NA l~ N l E ~423 70 SILT LDAn NELL 4.00 ,F, ,F, 
1 LC 99 llA 13 H 1 E 5423 70 SILT LOAft NELL 1.'30 • F. .F • 
1 LC 41 VA 13 N 3 E 5423 60 SILT CLAY NELL 0.40 .F. .F. 
• 1 A ~" ua •• u " " 5423 Su SiLi LOAii ii Ell 4.00 .. .. 
1 L~ ~7 ~" 1~ n ~ R • r. .r • 
1 LC 43 NA ll N 2 II 5423 so SILT LOAn llEl.L 4.00 , T. .F. 
1 LC 51 llA 13 N 2 If 5423 so SILT LOAft llELL 4,00 .F, .F. 
1 LC 65 llA 13 H 2 II 5423 so SILT LOAn NELL 4.00 • F. .F • 
1 LC 143 NA 13 H : II 5423 so SILT LOAn NELL 4.00 .F. .F. 
1 LC 161 NA 13 N l If 5423 60 SILT CLAY llEl.L 0. 40 • F. .F • 
1 LC 20 llA 14 H 2 II 5081 60 SILT Cl.AV llELL 0.40 • F. .F • 
t LC se NA 14 H 2 II 5081 60 SILT CLAY llELL 0.40 • T. .F • 
t LC 142 NA 14 H 2 II 5081 60 SILT CLAY llELL 0,40 • F. .F • 
1 LC 19 NA 14 H l II 5433 60 SILT CLAY NELL 0,40 • F. .F • 
1 LC 42 llA 14 N 3 II 5423 60 SILT CLA'f NELL 0.40 'T. ,f, 
1 NII 290 llA 17 N 10 II 5298 70 SAND LOAn l!ODERATE 4.00 • T, .F • 
1 NII 291 WA 18 H 1 II 5709 51 6RAV.SAND.L. S.EICESS 20.00 .F. .F. 
1 NV 264 NA 18 H : If 5709 51 F.SAND LDAn llODERATE o.oo • F. .F • 
1 NM 28! llA 19 N 2 If 5709 C'! F.SAtlD LOAn l!OD. llEU 20.00 .F. .F. .... 
I NII 291 NA 18 N 2 II 5709 52 F.SAND LDAI! !!OD.WELL 20.00 .F. .F. 
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1 NII 292 llA 18 N 2 II 5709 0:'1 ... F.SAND L. ftDD.llELL 20.00 • F. .F • 
1 NII 2~3 llA 18 N 2 II 5709 S2 F.SAND L. ftOD.llELL 20.00 • F. .F • 
1 NII 296 llA 18 N 2 II 5709 S2 F.SAND LOAll nan. llELL 20.00 • T. .F • 
1 NII 320 llA 18 N 2 II 5709 S2 F.SAND LOAll ftDD.llELL 20.00 • T. .F • 
1 NII 339 llA 20 N 3 E 5121 so GRAY. SAND L. ftOD.llELL 4.00 • F. .F • 
1 NII 283 llA 23 N 4 E 4681 so GRAV.SAND L. llOD.llELL 4.00 • F. .F • 
I NII 298 llA 23 N S E 4681 so 6RAY.SAHD L. POOR 0.06 • F. .F • 
2 cc ~ llA 23 N 41 E =s02 .,., SILT LOAll MELL 10.00 • F. • T • ... 
2 cc S NA 23 N 41 E 6882 22 SILT LOAn llELL 10.00 • T • • T. 
2 CC 10 llA 23 N 41 E QB82 21 SILT LOM llELL 10.00 • F. • T • 
2 CC 23 llA 23 N 41 E 6882 22 SILT LDAn llELL 10.00 • F. .T • 
2 CC 27 llA 23 N 41 E 6882 22 SILT LOM llELL 10.00 • F. • T • 
2 CC 2~ llA 23 N 41 E 6882 22 SILT LOAn llELL 10.00 • F. • T • 
2 CC 30 WA 23 H 41 E 6882 22 SILT LOAll llELL 10.00 • F. • T • 
2 CC 31 llA 23 N 41 E 6882 'l'I ... SILT LOAll llELL 10.00 • F. • T • 
2 CC 37 WA 23 H 41 E 6882 22 SILT LOAll llELL 10.00 • F. • T • 
2 CC 67 llA 23 H 41 E 6882 22 SILT LOAft NELL 10.00 • T. .T • 
2 CC 71 WA 23 N 41 E 0882 22 SILT LOAll llELL 10.00 • F. • T • 
2 CC 73 llA 23 N 41 E 6882 22 SILT LOAll llELL 10.00 • F. .F • 
2 CC 75 NA 23 N 41 E 6882 22 SILT LOAll llEl.L 10.00 • F. IT • 
2 CC 147 llA 23 N 41 E 6882 22 SILT LOAll llEl.L 10.00 IT. • T. 
2 CC 148 llA 23 N 41 E 6882 22 SILT LOAll llELL 10.00 • F. • T • 
2 CC 170 llA 23 N 41 E 6882 22 SILT LOAll llELL 10.00 • F. • T • 
2 CC 266 NA 23 N 41 E 6882 22 SILT LOAll llEl.L 10.00 • F. • T • 
2 CC 267 llA 23 N 41 E 6882 22 SILT LOAll llELL 10.00 • F. • T • 
2 CC 268 llA 23 N 41 E 6882 22 SILT LOAll MELL 10.00 • F. • T • 
2 CC 271 llA 23 N 41 E 6882 22 SILT LOAll llELL 10.00 IT. • T. 
2 CC 272 llA 23 N 41 E 6882 22 SILT LOA!! MELL 10.00 • F. .F • 
2 CC 314 MA 23 N 41 E 6882 22 SILT LOAll llELL 10.00 • F. • T • 
1 NII 309 llA 24 N 4 E 4681 50 GRAV.SAND L. ftOD.llELL 4.00 • F. .F • 
1 NII 308 llA 24 N S E 4681 so GRAY. SAND L. ftOD.llELL 0.06 • F. .F • 
1 NII 278 llA 25 N 4 E 4681 so GRAV.SAND L. llOD.MELL 4.00 • F. .F • 
1 NII 279 llA 25 N 4 E 4681 so GRAV.SAND L. ftOD.llEL.l 4.00 .F. .F. 
1 NII 302 llA 25 N 4 E 4681 50 GRAV, SAND L. ftOD.llELL 4.00 • F. .F • 
1 NII 304 NA 25 H 4 E 4681 so GRAV. SAND L. ftOD.llELL 4.00 • F, .F • 
1 NII 306 WA 25 N 4 E 4681 50 GRA1/. SAND L. llOD.llELL 4.00 • F. .F • 
1 NII 307 llA 25 N 4 E 4691 so GRAV.SAND L. llOD. llELL 4.00 ,f, .F. 
1 NII 3i9 NA 25 N 4 E 4681 50 LOAll 1100.llELI. 4.00 • F. .F • 
1 NII 300 NA 25 N S E 4681 so GRAV.SAND L. llDD.llELL 0.06 • F. .F • 
1 NII 305 llA 25 N S E 4681 so GRAV.SAND L. l!OD.llELL 0.06 • F. .F • 
1 NII 33~ llA 25 N S E 4681 so GRAV.SAND L. "00.llELL 4.00 • F. .F • 
2 IOI 312 llA 25 N 41 E 6882 17 GRAV. LOAlt S. EXCESS 4.00 • F. .T • 
2 IS 55 NA 25 N 43 E 6882 20 GRAV. LDAft S. EXCESS 4.00 • F. • T • 
2 IS 66 WA 25 N 43 E 6882 20 GRAV. LOA" S, EXCESS 4.00 .F. • T. 
2 IS 74 NA 25 N 43 E 6882 20 GRAV. LDAH S. EXCESS 4.00 .T. , T. 
2 NII 2e~ ~A ~5 H 43 E 6882 20 6RAV. L. S. EXCESS 4.00 • F. 'T • 
2 IS 32~ NA 25 N 43 E 6882 20 GRAV. LDAll S. EXCESS 4.00 .F. • T. 
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09!2S/S7 

RADON 3-"0NTH/12-"0NTH FIELD STUDY 

LOCATION, CLIMATE, AND SOIL 

NO T R KDD PREC SOIL DRAINA6e PEM CDMEHTS POND SHOii 
COYER 

2 VV 11 llA 25 N 44 E 6882 20 &RAV.LOA" S. EXCESS 4.00 .F. , T. 
2 VY 16 llA 25 ff 44 E 6882 20 &RAV.SAND L S. EXCESS 4.00 .f. , T. 
2 VV :6 llA :5 N 44 E 6882 20 &RAY. LOAlt S. EXCESS 4.00 .F. , T. 
2 VV 44 llA ZS N 44 E 6882 20 &RAY.SAND L. S. EXCESS 4.00 .F. .F. 
2 VY 48 llA 2S N 44 E 6882 20 &RAV.SAND L. S. EXCESS 4.00 .F. • T. 
2 VV 52 WA 25 N 44 E 6882 20 &RAV. LOA" S. EICES5 4.00 .F. , T. 
2 'IV 59 llA 25 ff 44 E 6882 20 &RAV. LOA" 5. EXCESS 4.00 .F. , T. 
2 !JV 68 WA 25 N 44 E 68B2 20 &RAV. LOA" S. EXCESS 4.00 .F. , T. 
2 NII 287 llA 25 ff 45 E 6882 17 &RAV. L. S. EXCESS 4.00 .F. .F. 
l NII 303 llA 26 H 5 E 4681 50 &RAY.SAND L. "DD.WELL 0.06 .F. .F. 
1 NII 294 llA 26 N 6 E 4681 so &RAY.SAND L. llOD.llEU. 0.06 .F. .F. 
2 IS 116 llA 26 N 42 E 6882 20 6RAY. LOAlt S. EXCESS 4.00 .F. • T. 
2 IS 315 llA 26 H 42 E 6882 20 &RAY. LDAll S, EXCESS 4.00 . i. . i. 
2 IS 317 llA 26 N 42 E 6882 20 6RAY. LDAll S. EXCESS 4.00 .F. • T. 
2 IS 382 llA 26 N 42 E 6882 20 &RAV. LDAll S. EXCESS 4.00 .F. • T. 
2 IS 117 WA 26 H 43 E b882 20 &RAV. LOAll S. EXCESS 4.00 • T. , T, 
1 NII 282 llA 27 N 3 E 4681 50 &RAV.SAND L. llDD.llELL 4.00 .F. .F. 
1 NII 311 llA 27 N 4 E 4681 so &RAV.SAND L. llDD.llELL 4.00 .F. .F. 
2 IS 16l llA 27 H 43 E 6882 20 &RAY. LDAn S. EXCESS 4.00 .F. • T, 
2 IS 109 VA 29 N 42 E 6882 20 &RAY. LDAlt S. EXCESS 4.00 .F •• T. 
2 NII 319 llA 28 M 42 E 6882 20 6RAY. L. S.EXCESS 4.00 .F. .F. 
2 NII 280 llA 31 H 45 E 7434 30 &RAY.SILT L. llEU 1.30 Y.PE!UI. LAYER BEi.Oii 29 IN. • T. , T. 
2 IS 164 llA l! N 44 E 7434 20 6RAV. LOAn S. EXCESS 4.00 .F, .T. 
2 NII 286 ~A 35 H 39 E 7133 19 SILT LOA" "OD.llELL 0; 40 P.NATER TABLE 2-3 irT. IN SPRIN6 .F •• T. 
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P1ge Ho. 
09/28/87 

RADON 3-"DNTH/12-MONTH FIELD STUDY 

OCCUPANCY AND VENTILATION 

NO OCCUPANTS AGES CO"BUST!ON APPLIANCES AIR CONDITIONING 
VENTILATING FANS 

(YR.> 

3 IF 1 ., 56 53 0 0 0 0 0 0 FIREPLACE/NON AT STOVE .. 
l IF 4 4 44 40 13 11 0 0 0 0 FIREPLACES (2) 

3 IF 141 ., 54 50 0 0 0 0 0 0 .. 
l IF 156 3 46 62 19 0 0 0 0 0 FIREPLACE (2)-1 II/INSERT 
3 IF 326 3 18 63 66 0 0 0 0 0 FIREPLACE (2) llINDOll AC 1 "O. SU!l"ER 
3 IF 329 3 35 33 2 0 0 0 0 0 llOODSTOVE (AIRTIGHT! 
3 IF 25 2 92 84 0 0 0 0 0 0 FIREPLACE 
3 IF 46 2 57 57 0 0 0 0 0 0 FIREPLACE 12J 
3 IF 47 i 3 6 8 10 13 35 35 0 FIREPLACE INSERT 
l IF 53 5 39 32 9 6 5 0 0 0 llOODSTOVE - AIRTIGHT 
3 IF 54 3 37 29 3 0 0 0 0 0 
3 IF 60 2 63 63 0 0 0 0 0 0 FIREPLACE INSERT 
3 IF 72 4 43 38 17 14 0 0 0 0 llOODSTDVE 
3 IF 137 T 20 49 51 0 0 0 0 0 FIREPLACES m " 
3 IF 138 3 35 31 12 0 0 0 0 0 
3 IF 139 2 27 34 0 0 0 0 0 0 llOODSTOVE NON AIRTIGHT 
3 IF 140 3 40 40 17 0 0 0 0 0 FIREPLACES (3) AC 
3 IF 146 4 47 43 16 7 0 0 0 0 FIREPLACES m 
3 IF 150 ., 73 67 0 0 0 0 0 0 llOODSTOVE .. 
l IF 151 1 51 0 0 0 0 0 0 0 FIREPLACE 
3 IF 157 2 23 23 0 0 0 0 0 0 FIREPLACE /STOVE NONE 
3 IF 321 2 77 75 0 0 0 0 0 0 FIREPLACES m 
3 IF 325 3 65 49 15 0 0 0 0 0 FIREPLACES C3> 
3 IF 327 2 65 SI 0 O 0 0 O O llOODSTOVE (AIRTIGHT> 
3 IF 328 5 30 27 7 5 3 0 0 0 
3 NI 176 2 53 52 0 0 0 0 0 0 FIREPLACES (2 LEVELS! NONE 
3 NI 178 1 60 0 0 0 0 0 0 0 
3 KH 93 3 35 29 2 0 0 0 0 0 llOODSTOVE 
3 KH 9 5 42 41 19 17 15 0 0 0 NONE NONE 
3 KH 6 3 33 27 2 0 0 0 0 0 NONE NONE 
3 KH 13 7 4 4 7 B 10 31 35 0 llOODSTOVE NONE 
3 KH 14 2 66 67 0 0 0 0 0 0 llOODSTOVE ~ INSERT NONE 
3 KH 45 4 35 29 12 4 0 0 0 0 llOODSTOVE NONE 
3 KH 62 4 40 37 9 6 0 0 0 0 llOODSTD'IE NONE 
3 KH 63 4 33 34 9 6 0 0 0 0 llOODSTOVE NONE 
3 KH 99 T 42 47 15 0 0 0 0 0 llOODSTOVE NONE .,, 
3 KH 129 4 46 46 20 14 0 0 0 0 llOODSTOVE 
3 KH 130 4 48 44 13 11 0 0 0 0 llOODSTOVE NONE 
3 KH 87 T 55 53 14 0 0 0 0 0 llOODSTOVE NONE " 3 KH 104 4 35 39 16 9 0 0 0 0 llOODSTO\'E NONE 
3 KH 69 s 5 12 17 35 39 0 0 0 llDDDSTOVE NOHE 
3 KH 49 1 36 0 0 0 0 0 0 0 NODD STOVE NONE 
3 KH 111 ., 47 46 0 0 0 0 0 0 llOODSTOVE .. 
3 KH 128 5 44 39 20 18 10 0 0 0 llOODSDTVE 
3 KH 119 2 75 76 0 0 0 0 0 0 llOODST01JE NONE 
3 IH 149 4 6l 58 18 16 0 0 0 0 

. EVAP.CODLER 
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l'age tto. :: 
09/29/97 

RADON 3-ftONTH/12-llONTH FIELD STUDY 

OCCUPANCY AND VENTILATION 

NO OCCUPANTS A6ES COftBUSTION APPLIANCES AIR CONDITIONIH& 
VEHTILATIH& FAHS 

!YR.> 

3 XH 133 :! 45 62 0 0 0 0 0 0 NOHE NOHE 
3 IH 145 2 59 61 0 0 0 0 0 0 NOHE NONE 
3 XH 323 6 38 35 14 11 8 5 0 0 NONE NOHE 
3 XH 132 8 47 45 19 14 12 10 B 5 NONE NONE 
3 XH 134 4 40 39 17 12 0 0 0 0 NONE HEATPUllP 
3 IH 135 4 42 40 1~ 12 0 0 0 0 NONE NONE 
3 XH 144 ., so 48 0 0 0 0 0 0 NONE NONE .. 
3 IH lSB s 43 39 16 12 10 0 0 0 NONE REFRI& 
3 XH 159 ., 53 53 0 0 0 0 0 0 NONE NONE .. 
3 IH 160 ., 68 67 0 0 0 0 0 0 NONE .. 
3 XH 265 "l' 52 47 11 0 0 0 0 0 NONE HONE "' 
3 I!! 336 ., 47 47 0 0 0 0 0 0 MONE NONE 
3 XH 136 "l' 41 40 6 0 0 0 0 0 NONE HONE " 3 RC 127 ., 48 53 0 0 0 0 0 0 .. 
3 RC 86 1 0 0 0 0 0 0 0 0 NOODSTOVE NOHE 
3 RC 106 "l' 47 43 22 0 0 0 0 0 MOODSiOVE " 
l RC 108 ., SO SS O O O O O O MOODSiDVE HONE .. 
3 RC 125 2 65 65 0 0 0 0 0 0 MOOD STOVE NOHE 
3 RC 100 4 14 17 48 SS 0 0 O O NONE HONE 
3 RC es 4 38 38 16 13 0 0 0 0 
3 l!E 90 1 63 0 0 0 0 0 0 0 NONE NOHE 
3 RC 102 ., 69 75 0 0 0 0 0 0 llOODSTOVE HONE -
3 llE 105 - 4 37 30 2 1 0 Ol 0 0 FIREPLACE 
3 l!E 122 4 34 33 10 s 0 0 0 0 MOODSTOVE NONE 
3 llE 277 4 35 33 2 1 0 0 0 0 WOODS TOVE 
3 llE 276 4 ~ 33 9 6 0 0 0 0 llOODSTOVE NONE 
3 llE 83 3 45 45 17 0 0 0 0 0 llOODSTOVE 
~ .. ~ ~· A SS Si u u u u u u rii\Eri.iiCE .; m;. I I .; nuni; 

3 llE 112 7 46 46 21 20 18 17 16 0 FIREPLACE IHSERT/NDSTOVE NONE 
3 FK 124 2 62 59 0 0 0 0 0 0 NODD STOVE 
3 FY. 95 2 4! 46 0 0 0 0 0 0 
3 FK 97 3 45 35 1 0 0 0 0 0 llDDDSTOVE 
3 FK 103 6 30 29 s 6 4 1 0 0 llODDSTOVE 
3 Fl( 12 6 3s 36 e 7 s 3 o o FIREPLACE 
3 Fl( 35 ., 62 68 0 0 0 0 0 0 FIREPLACE -
3 FK 110 ., 53 53 0 0 0 0 0 0 llDODSTOVE .. 

. 3 &C 9.J ., 60 S7 0 0 0 0 0 0 Flft!PLACE NONE ... 
3 &C 99 s 43 40 14 12 e o o o NONE NOHE 
3 6C 101 3 39 33 13 0 0 0 0 0 
3 &C 113 2 31 32 0 0 0 0 0 0 NONE HONE 
3 6C 120 2 67 60 0 0 0 0 0 0 FIREPLACE NONE 
~LE 96 ., 57 SS O O 0 0 0 0 FIREPLACE/llODDSTDVE KITCHEN STOVE FAN .. 
3 LE N s 44 33 10 4 2 0 0 0 liODDSTO'JE NONE 
3 LE 121 1 ol o o o o o o o llOODSTOVE NOHE 
3 LE 92 2 42 35 0 0 0 0 0 0 llOODSTOVE 2 BATH FANS 
1 ND 77 4 31 26 4 2 0 0 0 0 FIREPLACE KITCHEN FAN 
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rage mi. .:. 
09129/Si 

RADON 3-"DNTH/12-llONTH FIELD STUDY 

OCCUPANCY AND VENTILATION 

ND OCCUPANTS AGES con&USTIDN APPLIANCES AIR CDNDITIDNIN6 -.. - . 
VENTILATING FANS 

IYR.I 

1 NO 79 2 43 44 0 0 0 0 0 0 FIREPLACE INSERT NONE 
1 ND Bl 4 36 36 2 1 0 0 0 0 FIREPLACE BATH ~ KITCHEN FAN 
1 NO 169 ., 31 :s 0 0 0 0 0 0 FIREPLACE INOT USED! HEATER/BATHROOn FANS .. 
I NO 171 z 33 31 0 0 0 0 0 0 BATH EIHUAST 
1 NO 1i7 5 42 41 15 14 9 0 0 0 llOOD STOVE 3 VENT FANS 
l NO 183 4 40 37 11 7 0 0 0 0 FIREPLACE BATH/KITCHEN/BSnT FANS 
1 NO lBS 0 0 0 0 0 0 0 0 0 
1 NO 186 ., 47 37 0 0 0 0 0 0 FIREPLACE/llOODSTOVE 3 BATH FANS .. 
l NO 187 0 00000000 
1 NO lBB 3 35 35 3 0 0 0 0 0 NONE KITCHEN STOVE FAN 111 
1 NO 189 ., SS 56 0 0 0 0 0 0 FIREPLACE IUNUSEDI BATH/KITCHEN FANS/DR VNT .. 
1 NO 190 5 33 32 7 s 1 0 0 0 FIREPLACE 121 KITCHEfflll/BATH FANS 121 
1 NO 191 2 36 42 0 0 0 0 0 0 FIREPLACES 121 KITCHEN EXHAUST FAN 
1 NO 193 3 41 38 13 0 0 0 0 0 FIREPLACE NOHE 
1 NO 195 1 40 0 0 0 0 0 0 0 FIREPLACE JENNAIR FAN 
1 NO 196 2 45 40 0 0 0 0 0 0 FIREPLACE KITCHEN FAN EXHAUST 
1 NO 197 3 42 40 15 0 0 0 0 0 FIREPLACE FANS STOVE/Cl DRYER 
1 NO 199 3 IS 49 SS 0 0 0 0 0 FIREPLACE ATTICFANSl21VEHTS/K.FAH 
1 NO 200 2 40 35 0 0 0 0 0 0 FIREPLACES !21 EXHAUST FANS 131 
1 NO 202 4 12 16 44 45 0 0 0 0 FIREPLACES 141 NONE 
1 NO 203 4 40 34 6 4 0 0 0 0 FIREPLACE BATH FAN 
1 NO 204 4 3 6 32 32 0 0 0 0 FIREPLACES 121 AC 2 EXHAUST FANS 
1 NO 206 5 45 3i 17 13 18 0 0 0 HEATPUnP 
1 NO 215 2 31 29 0 0 0 0 0 0 FIREPLACE BATH FAN 
1 NO 231 ., 35 38 0 0 0 0 0 0 FIREPLACE NONE .. 
l NO 377 4 S3 47 17 19 0 0 0 0 2 FIREPLACES l EXHAUST FANS 
1 ND BO 4 34 35 8 6 0 0 0 0 FIREPLACE AC 
1 NO 82 2 35 38 0 0 0 0 0 0 FIREPLACE NONE 
1 ND 181 1 36 0 0 0 0 0 0 0 NONE NONE 
1 NO 182 3 47 46 17 0 0 0 0 0 FIREPLACE !NOT USED! BATHFAN!31KITCHEN/ATTIC 
1 NO 184 2 36 41 0 0 0 0 0 0 FIREPLACE/OIL FURNACE K/STDVE EXHAUST FAN 
1 ND 213 s 40 lS S 3 1 O O 0 FIREPLACE !NOT USED> ELECTRIC DRYER VENT 
1 ND 216 4 29 27 8 3 0 0 0 0 WOODS TOVE NONE 
1 NO 224 2 37 35 0 0 0 0 0 0 FIREPLACE KITCHEN/BATH FANS 
1 NO 318 2 34 34 0 0 0 0 0 0 FIREPLACE/VOODST01JE 2 EIHAUSi FANS 
1 NO 227 1 39 0 0 0 0 0 0 0 NONE NONE 
1 NO 2~6 4 46 43 14 13 0 0 0 0 FIREPLACE/WOODSTOVE HONE 
1 CL 1S2 1 38 0 o. 0 0 0 0 0 NODD STOVE 
1 CL 153 3 40 13 10 0 0 0 0 0 VOODSTOVE 
1 CL 154 4 40 37 s 2 0 0 0 0 NOODSTDVE NOHE 
1 CL 155 2 72 70 0 0 0 0 0 0 NOODSTDVE 
1 ND 209 .. 16 40 42 0 0 0 0 0 FIREPLACE BATHRODn FAN ~ 

2 "F 2 2 70 68 0 0 0 0 0 0 NONE UNKNOWN 
2 nF 7 ., 42 lB 0 0 0 0 0 0 FIREPLACE UNKNOWN .. 
~ "F 15 ., 39 29 0 0 0 0 0 0 FIREPLACE UNKNDllN .. 
2 nF 34 3 45 44 18 0 0 0 0 0 NALL AC 
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l'ag! 110. 4 
1)9/29/97 

RADOH 3-HOHTH/12-"0HTK FIELJ> STUDY 

OCCUPANCY AND VENTILATION 

NO OCCUPANTS AGES conBUSTlCN APPLIANCES AIR CONDITIDNIN6 
VEHTILATIN6 FANS 

!YR.> 

2 llF 40 4 4 12 39 42 0 0 0 0 Ft REPLACE HEAT PU!tP 
2 ND 243 0 0 0 0 0 0 0 0 0 
2 NO 246 ., 53 49 I) 0 0 0 0 0 WODDSTOVE AC/ROOF VENT .. 
2 NO 257 0 0 0 0 0 0 0 0 0 NONE AC/EIHAUST FAN 
2 llF 70 ., 56 So 0 0 0 0 0 0 FIREPLACE UHKHONN .. 
1 NO i6 'T 43 44 17 0 0 0 0 0 NOHE STDVE/BATHROOft FANS ... 
1 NO 11?4 ":' 13 40 41 0 0 0 0 0 FIREPLACE!WOODSTDVE STOVE 'JENT /BAiHf ANS " 
1 NO 207 1 44 0 0 0 0 0 0 0 liDODSTOVE KITCHEN/BATH FAHS 
1 NO 223 2 26 28 0 0 0 0 0 0 FIREPLACE NONE 
1 ND 225 3 17 44 50 0 0 0 0 0 FIREPLACES (2J KITCHEN/BATH FANS 
1 NO ::a - 43 43 12 0 0 0 0 0 FIREPLACES 12> NONE .; 

1 NO 2:0 2 ~i ~o o o o o o o MOODSTOVE !MOT USED! K!TCHEM/BATH FAHS 
1 NO 330 2 26 so 0 0 0 0 0 0 liOODSTOVE/DRYER AC/KITCHEN EXHAUST 
1 110 180 0 0 0 0 0 0 0 0 0 
1 NO 199 5 29 29 9 0 4 0 0 0 FIREPLACE/FURNACE BATH FAN 
1 NO 229 4 42 41 9 7 0 0 0 0 NONE BATHROOI'! FAN 
1 NO 263 ~ 34 3o 11 s s s :ss o FIREPLACE BATH FAN ' 
1 NO 217 5 36 3l 8 2 1 0 0 0 NONE F/A CAN BE USED 11/0 FURN 
l NO 214 4 44 42 18 13 0 0 0 0 liOODSTOVE NONE 
1 NO 322 3 32 30 14 0 0 0 0 0 llOODSTOVE NONE 
i NO :m l 48 40 5 0 0 0 0 0 Ft REPLACE 2 IUNDOll AC 
1 NO m 4 30 e e 21 o o o o FIREPLACE BATH,KiiCHEM,LNDRY FANS 
1 NO 338 2 40 44 0 0 0 0 0 0 FIREPLACES !2J - 5 EIHAUST FAHS -l NO 212 2 32 38 0 0 0 0 0 0 llOODSTDVE NONE 
1 NO 179 1 37 0 0 0 0 0 0 0 FIREPLACE BATH/KliCHEN FANS 
4 all'I •'!'P 4 39 35 ii 8 0 0 0 0 FPLAC!/WDSTOVE/6ASFURN BATH FAN!~l KIT FAN 11) ! nu .,;,;,;i 

1 NO 208 3 18 46 52 0 0 0 0 0 FPLACE MDSTOVE OILFURN NONE 
! ~~ 2!~ 'T TD ~t IA h ft ft h A unnftr-T,,,,,.. .. ,..,.,."" .. "' 1v.-•11 ,,..,..._.,, .. , 

v VI V4 ~y V V Y V Y 11\"HIWIUtt;. n~n 1runr11\r nn1 ur nn "" 

1 ND 218 4 44 43 23 8 0 0 0 0 llDODSTOVE ATTIC FilN 
2 NO 1i2 ,. 60 52 30 0 0 0 0 0 liDODSTOVES 3 VENTS/AC " 
1 SS 21 5 35 ~o 12 10 7 o o o M!!!!!!STO\IE 
1 SS 61 s 1363l33000 NONE 
1 SS o4 4 25 23 2 l 0 0 0 0 NONE 
1 SS 24 3 34 0 0 0 0 0 0 0 FIREPLACE? 
1 SS 33 2 36 32 0 0 0 0 0 0 FIREPLACE 
1 SS ~O 3 70 70 60 0 0 0 0 0 NONE 
1 SS Si 3 47 46 23 0 0 0 0 0 NONE 
1 SS 270 3 4 37 44 0 0 0 0 0 FIREPLACE 
1 SS S6 4 37 34 10' 4 0 0 0 0 FlREPLilCE 
1 SS 17 2 33 41 0 0 0 0 0 0 llODDSTDVE 
1 NII 332 3 9 29 38 0 0 0 0 0 FIREPLACE NONE 
1 NII 173 4 45 39 4 6 0 0 0 0 FIREPLACES C2> KITCHEN FAN 
1 Nii 175 ,. 2 35 36 0 0 0 0 0 liDODSTOVEiFIREPLACE NONE ... 
1 NII 261 4 14 15 38 43 0 0 0 0 FIREPLACE AC/KIT FilN/BATif FAN 
2 NII 234 ., 7 38 0 0 0 0 0 0 NONE EYAP. COOLER .. 
2 NII 247 ., 45 46 0 0 0 0 0 0 WOODSTOVES 12> NOT USED !2l llINDOll AC .. 
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09/29/97 
RADON 3-HOHTH/12-HONTH FIELD STUDY 

OCCUPANCY AND VENTILATION 

NO OCCUPANTS A6ES CDHBUSTION APPLIANCES AIR CDHDITIONIH6 
VEJfTILATIH6 FANS 

!YR. l 

2 NII 233 1 36 0 0 0 0 0 0 0 NONE CEHTRAL AC 
2 NII 235 4 43 43 6 B O 0 O O AC 
2 NII 236 ., 74 61 0 0 0 0 0 0 llOODSTOVE NONE .. 
2 NII 237 1 29 0 0 0 0 0 0 0 NONE NONE 
2 NII 238 1 33 0 0 0 0 0 0 0 NONE HEAT PUHP/ELECTRIC 
2 NII 239 ., 66 SB 0 0 0 0 0 0 FIREPLACE AC .. 
2 NII 240 2 48 23 0 0 0 0 0 0 (2) llOODSTOVES NONE 
2 NII 241 4 40 40 IS 14 0 0 0 0 FIREPLACE 141 EIHAUST FANS 
2 NII 242 2 64 62 0 0 0 0 0 0 FIREPLACE/llOODSTOVE AC 
2 NII 244 3 45 46 18 0 0 0 0 0 FPLACE/llTR HTR ~ FURNACE FORCED AIR HEAT PllftP 
2 NII 245 3 29 27 2 0 0 0 0 0 NOHE NONE 
2 NII 248 1 0 0 0 0 0 0 0 0 NONE CENTRAL AC 
2 NII 249 5 39 18 15 9 43 0 0 0 FIREPLACE CENTRAL AC 
2 NII 250 0 0 0 0 0 0 0 0 0 
2 NII 251 4 45 38 IS 10 0 0 0 0 llOODSTO'IE AC 
2 NII 252 2 54 SS 0 0 0 0 0 0 FIREPLACE INSERT AC 
2 NII 253 4 6 10 35 35 0 0 0 0 llOODSTOVE ctHTRAL AIR/BSllT RETURN 
2 NII 254 4 39 37 14 11 0 0 0 0 FIREPLACE HP/STOVE/3 BATH LHDRY FN 
2 NII 255 2 43 43 0 0 0 0 0 0 FIREPLACE AC 131 EIHAUST FANS 
2 NII 256 5 2 5 9 'S7 38 0 0 0 FIREPLACE INSERT NOHE 
2 NII 259 2 28 28 0 0 0 0 0 0 llOODSTOVE 121 FANS 
2 NII 259 3 34 29 1 0 0 0 0 0 llOODSTOYE NONE 
2 NII 260 't 44 42 16 0 0 0 0 0 llOODSTOVE CENTRAL AC .. 
2 NII 261 5 46 43 18 17 15 0 0 0 FIREPLACES 12> AC/ 1 EXHAUST FAN 
2 NII 294 0 0 0 0 0 0 0 0 0 
I LC 119 9 58 42 22 18 9 7 s 3 STOVE 
1 LC 28 1 55 0 0 0 0 0 0 0 NONE NOHE 
I LC 38 ., 71 69 0 0 0 0 0 0 NONE NONE .. 
1 LC 114 1 0 0 0 0 0 0 0 0 NONE 
1 LC 123 3 32 2B 2 0 0 0 0 0 STOVE 
1 LC 126 ., SB 56 0 O O 0 O O FIREPLACE .. 
1 LC 162 4 9 14 39 39 0 0 0 0 STOVE 
1 LC 32 2 30 32 0 0 0 0 0 0 
I LC B9 2 63 59 0 0 0 0 0 0 NODD FURNACE 
1 LC 41 4 39 37 12 B 0 0 0 0 INSERT 
1 LC 39 4 9 12 36 3B 0 0 0 0 STOVE INSERT 
1 LC 43 2 57 SB 0 0 O O .o 0 NONE 
1 LC S1 4 41 38 13 j 0 0 0 0 STOVE 

. 1 LC 65 3 38 37 12 0 0 0 0 0 INSERT 
1 LC 143 2 20 60 0 0 0 0 0 0 FIREPLACE NONE 
1 LC 161 ., 62 59 0 0 0 0 0 0 INSERT .. 
1 LC 20 5 so 46 18 16 14 0 0 0 NOHE NONE 
1 LC sa ., 61 56 0 0 0 0 0 0 STOVE .. 
1 LC 142 2 48 46 0 0 0 0 0 0 NONE 
1 LC 19 5 49 37 15 11 9 0 0 0 FIREPLACE NONE 
1 LC 42 ., 59 62 0 0 0 0 0 0 NONE NONE .. 
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09/28/87 

RADON 3-"0NTH/12-"0HTH FIELD STUDY 

OCCUPANCY AND VENTILATION 

HO OCCUPANTS AGES CO"BUSTION APPLIANCES AIR CONDITIONING 
VENTILATING FANS 

!YR.> 

1 NII 290 4 SS 52 29 S O 0 0 0 llOODSTOVE INSERT SUNR" FAN/BATH !2) 
1 NII 281 2 bO 24 0 0 0 0 0 0 llDODSTOVE OVERHEAD FAN/BATHFAN <2> 
1 NII 264 0 00000000 
1 NII 285 2 57 53 0 0 0 0 0 .0 llOODSTOVE STOVE FAN/BATH FANS!3) 
1 NII 291 4 4 6 35 59 0 0 0 0 FIREPLACE 3 BATH FANS 
1 NII 292 c: 39 38 12 11 s 0 0 0 llODDSTOVE NONE .. 
1 NII 293 0 0 0 0 0 0 0 0 0 
1 NII 296 3 49 45 19 0 0 0 0 0 FIREPLACE VENT CRllLSP TD FIREPLACE 
1 NII 320 5 41 40 5 3 3 0 0 0 FIREPLACE (3) EXHAUST FANS 
1 NII 339 3 10 40 41 0 0 0 0 0 NONE NONE 
1 NII 283 'T 32 63 65 0 0 0 0 0 FIREPLACE KITCHEN/BATHROO" FANS!2) "' 
I UM '100 'T 56 27 3 0 0 0 0 0 FIREPLACE/MODDSTOVE 2 BATH FANS 
' "" -·"' "' 
2 cc 5 3 52 44 11 0 0 0 0 0 FIREPLACE/llOODSTOVE 
2 cc a 4 1 2 28 32 0 0 0 0 
2 CC !O 2 bl 61 0 0 0 0 0 0 NONE NONE 
2 cc 23 4 32 32 7 s 0 0 0 0 FIREPLACE 
2 cc :1 ., Sl so 0 0 0 0 0 0 .. 
2 cc 29 2 Sl 52 0 0 0 0 0 0 
2 cc 30 3 SS O 0 O 0 0 0 O llODDSTDVE 
2 cc 31 3 so 48 24 0 0 0 0 0 
2 cc 37 2 68 69 0 0 0 0 0 0 
2 cc 67 3 s 24 33 0 0 0 0 0 
2 cc 71 3 38 37 2 0 0 0 0 0 llOODSTOVE 
2 cc 73 3 49 49 19 0 0 0 0 0 
2 cc 75 4 43 40 13 10 0 0 0 0 
2 cc 147 2 71 68 0 0 0 0 0 0 llOODSTOVE/FIREPLACE 
2 cc 148 3 40 40 17 0 0 0 0 0 llOODSTOVE 
2 cc i 7u ~ il 4Q 4 u u u u u Fii<t?LACE i2i 
2 cc 266 ., 62 62 0 0 0 0 0 0 FIREPLACE .. 
2 cc 267 3 38 36 5 0 0 0 0 0 FIREPLACES 121 
"'t r-1"1 ""Ltl ., ~n ~~ A ft A A A ft 

... ~.., """ ~ w7 wl v v v v v v 

2 cc 271 2 49 49 0 0 0 0 0 0 
2 cc 272 4 56 52 19 19 0 0 0 0 
2 cc 314 4 16 19 44 60 0 0 0 0 
1 NII 309 'T 39 39 7 0 0 0 0 0 FIREPLACE NONE "' 
1 NII 308 4 40 39 15 10 0 0 0 0 FIREPLACES 121 KITCHEN FAN/BATH FAN 
1 NII 279 0 0 0 0 0 0 0 0 0 
1 NII 279 2 so 45 0 0 0 0 0 0 FIREPLACE KIT FAN/DRYER VENT 
1 NII 302 2 37 33 0 0 0 0 0 0 FIREPLACE/GAS STOVE KITCHEN FAN/12) BATH FAN 
1 NII 304 1 56 0 0 0 0 0 0 0 NONE NONE 
1 NII 306 0 0 0 0 0 0 0 0 0 
1 NII 307 2 40 35 0 0 0 0 0 0 FIREPLACE/GAS STOVE &RILL FAN/BATH FAN 
1 NII 379 0 0 0 0 0 0 0 0 0 
1 NII 300 ., 48 45 0 0 0 0 0 0 FIREPLACE STOVE FAN/BATH FAN/DRYER .. 
1 NII 305 3 SB SS 19 0 0 0 0 0 FIREPLACE NONE 
1 NII 334 4 54 53 24 26 0 0 0 0 FIREPLACE 12l NONE 
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ric;e no. 
09/28/97 

RADON 3-"0NTH/12-"0NTH FIELD STUDY 

OCCUPANCY AND VENTILATION 

NO OCCUPANTS A6ES CDnBUSTION APPLIANCES AIR CONDITIDNIN6 . - . - . 
VENTILATING FANS 

!YR,) 

2 NV 312 3 32 14 10 0 0 0 0 0 
2 IS SS 1 59 0 0 0 0 0 0 0 
2 IS 66 4 4 7 34 36 0 0 0 0 llODDSTOVE 
2 IS 74 ., 48 26 0 0 0 0 0 0 .. 
2 NII 299 1 46 0 0 0 0 0 0 0 FIREPLACE NONE 
2 IS 324 s 37 3S 9 8 4 0 0 0 
2 vv 11 4 52 50 14 14 0 0 0 0 NONE BATH ' KITCHEN EXHAUST 
2 vv 16 2 45 42 0 0 0 0 0 0 NONE BATH ' KITCHEN FANS 
2 VV Z6 3 59 44 22 0 0 0 0 0 BATH FAN 
2 vv 44 2 SS S4 O O 0 O O O NONE AC/BATH EIHAUST FAN 
2 vv 48 2 63 65 0 0 0 0 0 0 NONE NONE 
2 V'J S2 4 43 42 15 12 0 0 0 0 NONE BATH FANS 
2 VY S9 3 0 0 0 0 0 0 0 0 NONE BATH ' KITCHEN FANS 
2 vv 69 3 45 44 16 0 0 0 0 0 BATH FANS 
2 NII 297 4 42 40 18 lS 0 0 0 0 llOODSTOVE CENTRAL AC 
1 NII 303 s 1 2 s 34 42 0 0 0 FIREPLACES (2) NONE 
1 NII 294 1 42 0 0 0 0 0 0 0 llOODSTOVE !NOT USEDI NONE 
2 IS 116 4 31 31 : 0 0 0 0 0 NOODSTOVE NONE 
2 IS :m 2 90 63 0 0 0 0 0 0 llOODSTOVE NONE 
2 IS 317 2 so 53 0 0 0 0 0 0 
2 IS 382 2 27 28 0 0 0 0 0 0 llOODSTOVE NONE 
2 IS 117 2 58 54 0 0 0 0 0 0 llOODSTOVE 
1 NN 282 s 48 46 20 16 8 O O O llOODSTOVE KIT FAN 121 BATH FANS 
l NN 311 1 39 0 0 0 0 0 0 0 llOOOSTOVE NONE 
2 IS 163 2 74 73 0 0 0 0 0 0 llDODSTOVE NONE 
2 IS 109 1 53 0 0 0 0 0 0 0 
2 NII 319 0 0 0 0 0 0 0 0 0 11000 STOVE BATH EI.FAN 
2 NN 280 2 46 19 0 0 0 0 0 0 llOOOSTOVE KITCHEN FAN/BATH FANSl2) 
2 IS 164 s 34 31 12 7 4 0 0 0 llDDDSiOVE 
2 NII 286 s 38 38 13 9 4 0 0 0 FIREPLACE NONE 
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r49e "II· 
09/28/87 

RADON 3-nONTH/12-l!ONTH FIELD STUDY 

CONSTRUCTION 

NO FLOORS esnT PART DEPTH CRAllL SLAB TOTAL HEATIH6 DUCTED FORCED COl!nENTS 
AREA BELON AREA AREA AREA AIR 

GRADE 
!SQ.FT. l !FT.l !SQ.FT.l !SQ.FT.I !SQ.FT.I ? ? 

l IF l 2 1144 0.87 7 0 0 2392 ELE.CABLE/BB .F. .F. 
3 IF 4 1 1344 0.69 6 0 0 2688 ELECT. CABLE .F. .F. 
3 IF 141 1 1196 0.88 7 0 0 2'392 ELECT. CABLE .F. .F. 
3 IF 156 1 1720 0.81 7 0 0 3440 ELECTRIC HM .F. .F. BRICK FACE 
3 IF 326 1 16so o.s8 7 0 0 :r.soo ELECTRIC FA .F. .F. BRICK FACE 
3 IF 3:?9 1 1187 0.88 - 0 0 1187 ELECT.CABLE .F. .F. I 

3 IF 25 1 704 0.88 7 0 0 1408 ELECTRIC FA .F. .F. 
3 IF 46 1 703 0.81 'T 754 0 2160 ELECTRIC FA .F. .F. I 

3 IF 47 1 1196 0.75 6 0 0 2'392 CABLE/BB • F. .F • 
3 IF Sl 2 728 o.2e 7 0 0 26l7 ELECT. CABLE .F. .F. 
3 IF 54 1 1176 0.88 7 0 0 2352 ELECT. CABLE .F. .F. 
3 IF 60 1 1144 0.81 7 0 275 2535 ELECTRIC FA .F. .F. 
3 IF n. 1 1092 0.88 7 0 0 2184 ELECT. CABLE .F. .F. ALUn. SIDIN& 
3 IF 137 l 598 0.88 7 0 624 2500 CABLE • F. .F • 
3 IF 138 1 884 o.&8 7 0 0 884 ELECTRIC BB .F. .F. 
3 IF 139 1 1148 O.b9 li 0 0 2'314 OIL FURNACE .F. .F. DBL BRICK 
3 IF 140 2 1128 0.81 7 0 0 '3'336 ELECTRIC FA .F. .F. BRICK FACE 
3 IF 146 1 1703 0.81 7 0 0 3406 ELECTRIC FA .F. .F. 
'3 IF 150 1 1026 0.63 s 0 0 2052 BASEBOARD .F. .F. 
3 IF 151 1 1240 o.se 7 0 0 2480 ELECTRIC FA .F. .F. BRICK FACE 
l IF 157 1 780 0.88 7 0 0 1560 ELECTRIC FA • F. .F. 
3 IF 321 1 1575 0.88 7 0 0 3150 ELECT. CABLE • F. .F. BRICK FACE 
3 IF 325 1 1572 o.e8 7 0 0 3419 ElECTRIC Hll .F. .F. BRICK FACE 

-3 IF 327 l 925 0.88 7 0 - 0 2004 ELECTRIC FA .F. .F. l!ETAL SIDIN6 
3 IF 328 1 1040 0.7S 6 0 0 2080 ELECT.CABLE .F. .F. 
'T llT •'TL ., tTC"t t 1\1\ 'T I\ " ........ ~.,. " T 
ttl HA A I"" ... '"'"'• •eVV I v v '""" an;i , ,, • lo 

3 NI 178 ., 1600 1.00 5 0 0 2000 OIL • T. .T • .. 
l Kii q3 3 !150 LtlO 7 0 0 !h'JI) £1Fr.T~ !C FA .F. .F. 
3 KH 9 2 1204 0.7S 7 360 0 2950 ELECTRIC BB .F. .F. 
3 KH 6 3 390 1.00 6 '390 0 1050 ELECTRIC BB .F. .F. 
3 KH 13 2 0 o.oo 0 1202 0 1642 ELECTRIC BB .F. .F. 
3 KH 14 ., 1084 0.66 7 0 0 2828 ELECTRIC FA .F. .F. ... 
l KH 45 j 720 0.72 7 0 0 1440 ELECTRIC BB .F. .F. 
3 KH 62 ., 0 o.oo 0 1080 0 1960 ELECTRIC BB .F. .F. ~ 

l KH 63 ., 0 o.oo 0 0 1600 3200 ELECTRIC FA .F. .F. .. 
3 KH 1\18 3 676 0.75 3 624 0 1976 ELECTRIC FA .F. .F. 
3 KH 129 ., 1196 1.00 7 0 0 2436 ELECTRIC FA .F. .F. .. 
3 KH 1=0 j 624 0.75 ,) 624 0 1872 ELECTRIC BB .F. .F. 
3 KH 87 2 1269 0.68 7 0 0 2585 ELECTRIC BB .F. .F. 
3 KH 104 2 1144 1.00 7 0 0 :288 ELECTRIC BB .F. .F. 
3 KH 69 ., 1228 1.00 7 0 0 2456 ELECTRIC BB .F. .F. .. 
3 KH 49 2 264 0.25 5 239 92 595 ELECTRIC BB .F. .F. 
3 KH 111 1 0 0.00 0. 1400 0 1400 ELE RAD/CEIL .F. .F. 
3 KH 128 3 816 1.00 6 0 0 2482 ELECTRIC FA .F. .F. 
3 KH 118 T 960 I. 00 7 0 0 2641 ELECTRIC BB .F. .F. v 

3 XH 149 1 0 0.00 0 1 416 1600 ELE.BB/SDLAR .F. .F. 
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rtq! AO, .. 
09/28/57 

RADON 3-"0NTH/12-"0NTH FIELD STIJDY 

CONSTRUCTION 

NO FLOORS BS"T PART DEPTH CRAllL SLAB TOTAL HEATING DUCTED FORCED co""ENTS 
AREA BELOll AREA AREA AREA AIR 

6RADE 
!SQ.FT. J !FT. J !SQ.FT. l ISQ.FT. l !SQ.FT.> ? ? 

3 XH 133 1 0 o.oo 0 1008 0 1008 ELECTRIC BB .F. .F. 
3 XH 145 1 1108 0.71 s 0 0 868 ELECTRIC .F. .F. 
3 XH 323 1 1316 0.64 5 0 0 2200 E'LECT. CABLE ,F. .F. BRICK 
3 XH 13:? 1 617 0.67 6 749 300 ZlOO ELECTRIC • T. • T. BRICK 
3 XH 134 1 0 o.oo 0 1900 300 2200 HEATPUl!P .F. .F. 
3 XH 135 1 1040 o.so 4 0 0 2080 ELECTRIC BB .F. .F. BRICK 
3 XH 144 1 0 o.oo 14 0 0 1064 ELECTRIC BB .F. .F. 
3 XH 158 1 1040 o.so 4 0 0 2010 ELECT. CABLE .T. • T. BRICK 
3 XH 159 1 1600 0.73 6 0 0 1600 ELECTRIC .F. .F. BRICK 
3 XH 160 1 1640 o.so 4 0 0 3280 ELECTRIC .F. .F. BRICK 
3 IH 265 1 0 o.oo 0 1100 270 1370 ELECTRIC BB .F. .F. 
3 XH 33~ 1 0 o.oo 0 1260 0 1260 FURNACE .F. .F. BRICK 
3 XH 136 1 0 o.oo 0 1352 0 1352 CABLE .F. .F. 
3 RC 127 1 470 1.00 7 360 0 968 ELECTRIC BB .F. .F. C.S. OPENS TD BS"T. 
3 RC 86 1 0 o.oo 0 750 0 940 ELECTRIC BB .F. .F. 
3 RC 106 1 1260 o.so 8 0 0 2520 ELECTRIC BB .F. .F. 
3 RC 108 2 1420 0.50 B 0 0 2340 ELECTRIC BB .F. .F. 
3 RC 125 2 1332 1.00 8 ~2 0 4076 ELECTRIC BB .F. .F. 
3 RC 100 1 0 o.oo 0 1856 0 1856 ELECTRIC .BB .F. .F. 
3 RC BB 1 0 o.oo 0 1670 336 2006 rue BOILtR .F. .F. 
3 ltE 90 1 0 o.oo 0 1200 0 1200 ELECTRIC BB .F. .F. "ETAL SIDIN6 
3 RC 102 1 0 o.oo 0 1310 0 1310 ELECTRIC BB .F. .F. 
3 ltE 105 1 0 o.oo 0 1176 0 1176 ELECTRIC BB .F. .F. 
3 "E 122 1 0 o.oo 0 1430 0 1430 ELECTRIC BB .F. .F. 
3 ltE 277 1 0 o.oo 0 12BO 0 1280 ELECTRIC BB .F. .F. 
3 "E 276 1 1400 1.00 6 0 1400 2800 ELECT/FRN/BB .F. .F. 
3 ltE 83 2 1768 1.00 7 0 0 3456 ELECTRIC FRN .F. .F. 
3 r!E 91 1 0 0.00 0 2634 0 2634 ELECTRIC BB .F. .F. 
3 ltE 112 1 1452 1.00 4 286 1148 2600 HEAi PUltP .F. .F. 
3 FK 124 1 676 0.90 7 192 0 B64 ELECTRIC BB .F. .F. ATTIC ~ FLOOR INS. 
3 FK 95 1 0 o.oo 0 1566 0 1566 ELECTRIC BB .F. .F. FLOOR & CEILIH6 INS. 
3 FK 97 2 208 0.80 6 624 208 1768 ELECTRIC BB .F. .F. 
3 FK 103 1 960 0.90 7 0 960 2000 ELECTRIC BB .F. .F. BSllHT. llALLS INS. 
3 FK 1:? 1 816 0.75 6 0 516 2266 ELECTRIC BB .F. .F. CEILING INSULATED 
3 FK 3~ l 768 0.50 4 Si6 0 1344 ELECTRIC BB .F. .F. FLOOR INSULATED 
3 FJ( 110 1 1100 o.so 4 0 1100 2480 HEAT PUMP .F. .F. CE1LIN6 ' BS"T, INS. 
3 6C 84 2 0 o.oo 0 2100 0 1500 FORCED AIR .F. .F. 
3 6C 99 l 1200 t. 00 s 0 0 2400 BASEBOARD .F. .F. 
3 6C 101 1 900 o.eo ., 0 400 1300 ELECTRIC .F • .F. I 

3 6C 113 2 0 o.oo 0 1214 0 2080 ELECTRIC BB .F. .F. 
3 6C 120 1 0 o.oo 0 1200 0 1200 ELECTRIC BB .F. .F. 
3 LE 96 1 1380 O.Sl s 0 0 1380 ELECTRIC BB .F. .F. 
3 LE 94 1 0 0.00 0 768 0 768 ELECTRIC 98 .F. .F. 
3 LE 1:?1 1 1025 o.85 6 0 0 1025 ELECTRIC BB .F. .F. 
3 LE 92 1 0 o.oo 0 2100 0 2100 ELECTRIC BB .F. .F. 
1 NO 77 1 1300 1.00 6 0 0 1300 OIL • T •. • T • 

-21-



r~gl! NC, < .. 
091:s1e1 

RADON 3-KONTH/l:-l!DNTH FIELD STUDY 

CONSTRUCTION 

NO FLOORS BS"T PART DEPTH CRAllL SLAB TOTAL HEATING DUCTED FORC~D CD""EHTS 
AREA BELON AREA AREA AREA AIR 

&RADE 
!SQ.FT.> !FT.> ISO.FT.I !SQ.FT.I !SQ.FT.> ? 7 

1 NO 79 1 850 1.00 6 200 0 1050 OIL , T. , T. 
1 NO Sl ' 1000 1.00 6 0 0 2000 GAS • T. • T. . 
l NO 169 1 700 l.00 5 800 0 1504 OIL , T. • T. 
1 ND 171 ., 873 1.00 6 0 0 1512 OIL ,T, . ... .1 • 

l NO 177 ., 0 o.oo 6 0 0 0 ,f, .F. STDR" llINDOllS ... 
1 ND 183 ., 950 1.00 c: 125 140 1600 OIL T , T. . .. . " 
1 NO 185 0 0 o.oo 0 0 0 0 .F. .F. 
1 NO 18h 2 1000 1.00 ,. 0 0 3000 GAS HOT llTR .F. ,f, .. 
1 NO 187 0 0 o.oo 0 0 0 0 ,f, .F. 
1 NO 188 2 900 1.00 c: 0 900 2400 6AS ,T, , T. .. 
1 NO 189 2 1170 1.00 5 585 0 2925 OIL .T. 'T, 
1 NO 190 2 1260 1.00 9 98 132 2810 OIL ,f, .F. 
1 NO 191 3 1400 1.00 ., 75 0 4100 OIL , T. • T. I 

l NO 193 2 750 1.00 4 600 0 1850 OIL • T. .F • 
l NO 195 ., 1200 1.00 5 0 0 2100 OIL .T. , T. .. 
1 NC 196 ,. 1020 1.00 c: 180 0 3794 OIL 'T. , T. .. .. 
1 NO 19i ., 750 1.00 5 0 0 1500 OIL • T. . r. .. 
1 NO 199 ., 920 1.00 0 677 0 2132 6AS 'T. . r. .. 
1 NO 200 2 1050 1.00 5 400 0 2500 OIL/HOT llATR .F. .F. 
l ND 202 ., 1800 1.00 i 300 1800 6400 GAS/HOT llATR .F. .F • . ... 
1 NO 203 2 720 1.00 0 0 0 1440 OIL , T. , T. 
1 NO 204 2 416 1.00 B 0 650 2600 6AS , T. , T. 
1 NO 206 2 400 1.00 0 0 0 1200 HEATPUl!P 'T. .T. 
f NO 215 0 0 o.oo 0 0 - 0 - 1000 ELECTRIC • F. .F • l!ULTI-FAKILY 
1 NO 231 1 900 l.00 0 600 0 1500 OIL • T. • T • 
• llll ,..,..,. ., 10::111\ II Cl\ a II 111111\ ~1\1\t\ "" T T 
~ nv v• 1 .. , .. VV VtVV .. y , .. vv ~VYV W•At. . " . " 
1 NO SO 2 900 1.00 c: 0 0 2700 6AS • T. 'T • .. 
I ND 82 2 1200 I. 00 " 0 0 2000 6AS .T. • T. 

1 NO 181 2 0 o.oo 5 0 0 0 OIL • T. .T • 
1 NO 182 ., 700 1.00 7 450 1200 2800 OIL • T. , T. ... 
1 NO 184 2 635 1.00 4 368 0 1700 OIL • T. , T • 
1 NO 213 2 817 1.00 5 176 27 1514 GAS , T. • T. 
1 NO 216 2 1000 1. 00 s 0 0 1200 GAS , T. • T. 
1 ND 224 1 BOO 0.50 0 0 0 1200 OIL • T. . r . 
l NO 318 3 950 1.00 6 0 0 2320 GAS .T. , T, 
1 NO 227 2 0 o.oo 0 bOO 0 1200 6AS 'T. . r. 
l NO 226 3 792 o. 10 2 720 0 3000 GAS • T. . r . 
1 CL 152 1 0 o.oo 0 1048 0 1048 ELEC/PS/BB • F, • F . FLOOR INS;, 'JENT. C. S • 
1 CL 153 1 0 o.oo 0 890 0 890 ELECTRIC BB .F. .F. 
1 CL 154 1 832 0.34 b 0 0 1664 ELECTRIC BB .F. .F. 
1 CL 155 2 0 o.oo 0 1100 0 2200 ELEC/PS/88 • F. .F • 
1 NO 209 2 0 o.oo 1 0 0 1500 OIL • F. • T • 
2 "F 

., 1 0 o.oo 0 1085 0 1085 ELECTRIC BB .F. .F. .. 
2 "F i 1 0 o.oo 0 1529 150 1679 ELECTRIC BB .F. .F. 
2 "F 15 1 27l 1.00 0 1325 0 2038 ELEC/FRN/BB .F. .F. 
2 l!F 34 1 168 1.00 0 807 168 975 ELECTRIC BB .F. .F. 
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09/29/Si 
RADON 3-"0NTH/12-"0NTH FIELD STUDY 

CONSTRUCTION 

NO FLOORS BS"T PART DEPTH CRAllL SLAB TOTAL HEATING DUCTED FORCED COlfllEHIS 
AREA sao11 · · AREA AREA AREA AIR 

&RADE 
ISQ.FT.J IFT.J ISD.FT.l ISQ.FT.l <SD.FT. l ? ? 

2 lfF 40 ., 1007 0.87 6 306 1007 2:S20 HEAT PUllP .F. .F. .. 
2 NO 24'3 0 0 o.oo 0 0 0 0 .F. .F. 
2 NO 246 1 0 o.oo 0 1250 1250 1250 llOODSTOVE • F. .F • 
2 NO 257 ., 1100 1. 00 6 0 I) 1100 ELECTRIC .F. .F. . 
2 1!F 70 ., 1012 0.90 7 552 1012 2576 ELECTRIC BB .F • .F. .. 
1 NO '.'6 1 '336 1.00 6 SI3 0 849 6AS .T. , T. 
1 110 194 ., 1200 1.00 5 0 0 1800 OIL 'T. • T • .. 
1 NO 207 1 750 1.00 8 0 0 1500 6AS • T. .T. 
1 NO 223 2 850 1.00 s 0 0 850 OIL • T. • T. 
1 NO 2:s 2 1200 1.00 6 0 0 2500 OIL .T. 'T. 
1 HO 228 2 570 1.00 4 0 570 2300 GAS • T. , T. 
1 NO 230 1 0 o.oo 0 0 1100 1100 ELECTRIC • F. .F • 
1 NO 330 1 0 o.oo 0 0 0 969 GAS • T. • T. 
1 NO 180 0 0 o.oo 0 0 0 0 • F. .F • 
1 NO 198 2 750 1.00 7 0 0 1500 OIL • T. • T • 
1 NO 229 ., 1000 1.00 4 0 500 2500 6AS • T. . r • .. 
1 NO 263 ., 700 1.00 s 0 700 1900 SAS • T. • T • .. 
1 NO 217 ., 0 o.oo 0 1010 0 1640 GAS • T • .T • .. 
1 NO 214 2 600 1.00 4 600 0 1800 6AS .T. • T. 
1 NO 322 1 0 o.oo 0 0 0 1000 OIL • T. • T. 
1 NO 331 2 0 o.oo 0 1500 0 1900 OIL • T. .T • 
1 NO 333 l 0 o.oo 0 1350 0 1'350 GAS • T. , T. 
1 NO 338 2 BOO 1.00 7 1000 0 2600 6AS • T. .T. 
1 NO 212 1 768 1.00 6 0 768 1~6 6AS PROPANE .F. .F. 
1 NO 179 0 0 o.oo 0 0 0 1100 ELECTRIC • F. .F • ~LTI-FAlfILY 

1 NO 335 ., 1000 1.00 4 0 0 2300 6AS • T. • T. .. 
1 NO 208 1 800 1.00 7 0 800 1600 llDOD .F. .T. 
1 NO 210 2 0 o.oo 0 800 400 1600 HEATPUlfP • T. • T • 
1 NO 218 2 0 o.oo 0 1497 0 2800 GAS .T. .r. 
2 NO 172 2 576 1.00 8 864 0 1494 ELECTRIC • F. .F • 
1 SS 21 2 0 o.oo 0 800 240 1560 ELECTRIC .F. ,f, 
1 SS 61 1 0 o.oo 0 944 0 944 aECTRIC • F. .F • 
1 SS 64 1 0 o.oo 0 1044 0 1044 ELECTRIC BB .F. .F. 
1 SS 24 1 0 o.oo 0 941 0 941 ELECTRIC • F. .F • 
1 SS 33 1 0 o.oo 0 1020 0 1020 ELECTRIC • F. .F • 
1 SS SO 1 0 o.oo 0 1557 0 1557 ELECTRIC .F. .F. 
1 SS 57 ., 0 o.oo 0 1113 880 2713 ELECTRIC .F. .F • .. 
1 SS 270 1 0 o.oo 0 1559 0 1~9 ELECTRIC .F. .F. 
1 SS 56 1 0 o.oo 0 1011 0 1011 ELECTRIC .F. -.r • 
1 SS 17 1 0 o.oo 0 1062 0 1062 ELECTRIC BB .F. • F. 
1 NN l~2 1 1200 1.00 10 0 1200 1200 ELECTRIC • T. .T. 
1 NII I i3 ., so 1.00 4 0 1000 2000 ELECT. CABLE .F. .F. .. 
1 NN 175 ., 221 1.00 a 780 0 1~00 GAS .T. .T. .. 
1 NV 262 1 0 o.oo 0 0 1300 1300 ELECTRIC .F. .F. 
2 NN 2=4 0 SSS 1.00 4 0 0 855 GAS .F. .T. 
2 ltll 247 ., 998 0.50 s 0 0 0 ELECTRIC BB .F. .F. . 
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r1g1 no. ;:) 

09128:87 
RADON 3-llONTH/12-nONTH FIELD STUDY 

CONSTRUCTION 

NO FLOORS BS"T PART DEPTH CRAM\. SLAB TOTAL HEATING DUCTED FORCED co"nENTS 
AREA BELOll AREA AREA AREA AIR 

GRADE 
ISQ.FT,J IFT.l !SQ.FT.I ISQ.FT.l ISQ.FT.l ? ? 

. 
2 NM 233 2 0 o.oo 0 0 0 BOO ELECTRIC 88 .F. .F. llASONRY/~1.TI · 1'AM•Li 
2 NM 235 3 700 1.00 4 500 0 1200 ELECTRIC FA .F. ,f, 
2 NM 236 J 860 1.00 s 0 0 2860 OIL/llOOD IT. • T. 
2 NM 237 1 0 o.oo ., 1200 0 1200 HEATPUl!P , T. .T. .. 
2 NM 238 1 0 o.oo 0 1000 0 1000 HEAT PUl!P/EL .T. .T. 
2 NII 239 2 800 1. 00 5 150 0 1400 GAS • i. .T • 
2 NM 240 2 1550 1. 00 6 0 0 3100 11000 ~ .F. .r. 
2 NII 241 2 850 1.00 8 600 850 2300 ELECTRIC FA .T. • T. 
2 NII 242 2 1240 1.00 B 340 340 1580 .F. ,f, 
2 NM 244 1 0 o.oo 0 0 2000 1800 GAS .T. , T. 
2 tlll 245 l 144 1.00 12 3 0 1200 ELECTRIC .F. .F. 
2 NII 248 l 0 o.oo 0 400 0 802 ELECTRIC • T. • T • 
2 NM 249 ., 850 o.so 0 404 0 1750 OIL .T. .T. .. 
2 NM 250 0 0 o.oo 0 0 0 0 • F. .F • 
2 NII 251 l 900 1. 00 4 0 0 ~60 OIL , T. .T. 
2 NM 252 1 1050 1. 00 6 0 0 1050 OIL .T. , T. 
2 NM 253 ., 650 1.00 7 1200 0 2100 GAS • T. • T. ... 
2 NM 254 1 870 1.00 8 1100 0 2840 ELECTRIC • T. • T • 
2 NII 255 1 0 o.oo 1 1500 0 1500 ELECTRIC • T. .T. 
2 NII 256 2 400 1.00 6 0 1000 1000 llOOD • F. • T • 
2 NII 2SS 1 750 1.00 6 0 0 950 ELECTRIC BB .F. .F. 
2 NM 259 ., 725 1.00 6 m 600 2895 GAS ,f, , T. ... 
2 NII 260 2 1152 1.00 4 0 0 2352 llOODSTOVE .F. .F. -
2 NII 261 2 1600 1.00 7 0 0 3300 GAS • F. • T • 
2 NII 284 0 0 o.oo 0 0 0 0 .F. .F. 
i LC W7 I. 0 o.oo 0 1064 0 1500 ,., .. ,...ft ... tlllt'I ,. ~ 

~~~1n1~ DD .r. .r. 
1 LC 29 ., 608 0.20 0 72 0 1280 HEAT PUl!P .F, .F • BRICK/STUCCO ... 
! !.C ;e ! n n nn ~ !~~!! !! tun E!.EC!~!C ~~ ,F, i::_ 

v v•vv 

1 LC 114 l 0 o.oo 0 7B2 0 782 ELECTRIC 88 .F. ,f, 
1 LC 123 2 961 0.60 0 BB 0 0 ELECTRIC BB .F. .F. 
1 LC 126 ., 180 0. 90 0 688 0 1872 HEAT PU"P .F. .F. .. 
1 LC 162 2 0 o.oo 0 0 1930 1930 ELECTRIC BB .F. .F. 
1 LC 32 0 0 o.oo 0 0 0 0 ~ .F. ,,., 
1 LC 89 2 464 0.10 6 1272 0 2411 ELECT/WOOD .F. .F. 
1 LC 41 1 13~ 0.25 5 0 1353 2706 HEAT PUl!P .F. .F. 
1 LC 39 ., 840 0.39 3 0 840 2'370 ELEC.FURNACE .F. .F. .. 
1 LC 43 ., 900 1.00 0 616 0 2416 ELEC.FURNACE .F. .F • ... 
1 LC S! 2 1008 o.so 4 300 1009 2N6 ELECTRIC BB .F. .F. 
l LC 65 2 784 o.so s 392 784 2352 HEAT PUl!P .F. .F. 
1 LC 143 ., 512 0.30 0 420 0 1476 ELECTRIC FRN .F. .F. LO&HD"E ... 
1 LC 161 2 612 0.90 7 1120 0 1740 ELECTRIC BB .F. .F. 
1 LC :o 2 570 o.so 0 676 570 2364 ELECTRIC BB .F. .F. 
l LC SS ., 988 0.10 2 388 0 1376 ELEC.FURNACE .F. .F • ... 
1 LC 142 1 0 0.00 0 1569 0 1569 ELECTRIC BB .F. .F. 
1 LC 19 1 1337 o.so 0 0 0 1n1 ELECTRIC BB .F. .F. 
1 LC 42 ., 576 o.:s 4 0 12'16 1872 ELECTRIC BB .F. .F. .. 
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rt1ge no. 0 

09/:B/Bi 
RADON 3-llONTH/l:-HONTH FIELD STUDY 

CONSTRUCTION 

NO FLOORS BSllT PART DEPTH CRAllL SLAB TOTAL HEATING DUCTED FORCED COllllENTS 
AREA BELOll AREA AREA AREA AI~ 

GRADE 
CSQ.FT.l CFT.l CSQ.FT.l <SQ.FT.I CSQ.FT.l ? ? 

1 NII 290 2 0 o.oo 0 1350 0 2150 WOOD/ELECT. ~ .F. ... 
l NII :Sl 1 0 o.oo 3 1300 0 1300 ELECTRIC • F. .F • 
1 NII 264 0 0 o.oo 0 0 0 0 .F. .F. 
1 NII :es 2 900 1. 00 B 0 0 1700 GAS • T. • T • 
I NII ~91 1 1035 1.00 B 0 705 1740 HOT llATER • F. .F • 
1 NII 292 1 0 o.oo ., 1650 0 1650 ELECTRIC . r. • T • .. 
1 NII 293 0 0 o.oo 0 0 0 0 • F. .F • 
1 NII 296 2 850 1.00 10 800 750 2160 SAS • T. • T • 
1 NII 320 3 0 0.00 0 300 300 2500 ELECTRIC • T. • T • 
1 NII 339 1 0 o.oo 0 1100 200 1300 ELECTRIC • F. .F . 
1 NII 2B3 ., 990 1.00 B 72 2450 2278 OIL/ELECTRIC • T. • T. .. 
1 NII 298 1 1420 1. 00 s 0 0 1420 OIL • T. , T • 
2 cc i:: 1 1300 1.00 s 0 0 2347 ~ ~ DEHUllIDIFIER " ,/', . /'. 
2 cc s 2 0 o.oo 0 999 0 1873 ELECTRIC • F. .F • 
2 cc 10 1 1300 0.63 3 0 0 2200 ELECTRIC • F. .F • 
2 cc :: 1 506 o.so 6 0 0 1541 ELECT HP/FA .F. .F. 
2 cc 27 0 0 o.oo 0 0 0 0 .F. .F. 
2 cc 29 0 0 o.oo 0 0 0 0 • F. .F • 
2 cc 30 1 0 o.oo 3 0 800 1600 ELECTRIC BB .F. .F. P.C.llALL 3'8" BSllT . 2 cc 31 1 1200 1.00 3 0 0 2400 ELECTRIC FA .F. .F. 
2 cc 37 1 1040 1.00 7 0 0 2080 ELECTRIC .F. .F. 
2 cc 67 0 0 o.oo 0 0 0 0 .F. .F. 
2 cc 71 1 1196 1.00 3 0 0 2392 ELECTRIC .F. .F. llD FAN 12 FLR VENTS 
2 cc 73 1 1100 1.00 3 0 0 2200 ELECTRIC .F. .F. 
2 cc 75 2 540 0.38 s 623 0 1694 HEATPUllP .F. .F. 
2 cc 147 1 1441 o. so 15 0 0 2882 ELECTRIC ~ .F. BRICK/llASONRY ,,., 
2 cc 148 1 864 1.00 3 0 0 1728 ELECTRIC • F. .F • 
2 cc 170 1 no 0.11 s 0 672 2448 HEAT PUllP , T. 'T. 
2 cc 266 2 784 o.so 4 392 0 2000 ELECTRIC .F. .F. 
2 cc 267 1 1200 0.51 4 0 0 1860 ELECTRIC • F. .F • 
2 cc 268 1 0 o.oo 0 1200 0 1200 ELECTRIC .F. .F. 
2 cc 271 I 1230 0.50 6 795 619 3854 HEAT PUP!P .F. .F. 
2 cc 272 1 910 1.00 7 837 0 2657 ELECTRIC .F. .F. 
2 cc 314 1 1100 1. 00 2 0 0 2200 ELECTRIC .F. .F. 
1 NII 309 ., 1420 1.00 s 0 0 1920 6AS • T. • T • .. 
1 NII 308 2 0 o.oo 3 1225 0 2450 6AS , T. .T. 
I NII 279 0 0 o.oo 0 0 0 0 • F. .F • 
1 NII 279 1 1250 1.00 6 0 0 1250 GAS .T. , T. 
1 NII 302 ., BOO 1. 00 6 0 0 1550 6AS • T. • T • .. 
1 NII 304 1 950 1.00 s 90 0 950 GAS , T. , T. EARTH FLOOR IN BSllT 
1 NII 306 0 0 o.oo 0 0 0 0 .F. .F. 
1 NII 307 2 915 1.00 6 0 0 0 SAS • T. . r. 
1 NII 378 0 0 o.oo 0 0 0 0 .F. .F. 
1 NII 300 2 0 0.00 0 1900 0 2800 GAS , T. • T. 
1 NII 305 ., 0 0.00 0 1500 300 2000 GAS , T. , T. .. 
1 NII 334 2 0 o.oo B 0 1760 1420 6AS • T. . r. 
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r11qe 110. . I 

09/:BiBi 
RADON 3-"0NTH/12-"0NTH FIELD STUDY 

CONSTRUCTION 

NO FLOORS BS"T PART DEPTH CRAllL SLAB TOTAL HEATING DUCTED FORCED co""ENTS 
AREA BELON AREA AREA AREA AIR 

GRADE 
!SQ.FT.> !FT.I !Sil.FT.> !Sil.FT.I !SQ.FT.l ? ? 

2 NII 312 0 0 o.oo 0 0 0 0 .F. .F, 
2 IS SS 0 0 o.oo 0 0 0 0 .F. .F, 
2 IS b6 ., 504 o.oo 0 0 0 2000 ELEC HP/MOOD .F. .F. .. 
2 IS 74 0 0 o.oo 0 0 0 0 • F. .F • 
2 NII 289 ., 1025 1.00 0 0 0 2050 GAS .F. .T. .. 
2 IS 324 0 0 o.oo 0 0 0 0 • F. .F • 
2 V'I 11 2 926 o.,o 6 0 0 1850 ELECTRIC BB .F. .F. 
2 vv 16 2 1159 0.90 7 0 0 2318 ELECTRIC FA .F. .F. 
2 'IV 26 1 200 1.00 B 616 0 816 BASEBOARD .F. ,f, 
2 vv 44 2 1087 0.30 4 0 0 2174 ELECTRIC FA .F. .F. 
2 vv 48 ., 1088 0.90 7 0 0 2176 ELECTRIC FA .F. .F. .. 
2 vv 52 2 1000 0.40 4 0 0 2000 EI.ECTRIC BB .F. .F. 
2 'IV 59 ., 1311 o. 50 7 0 0 2622 ELECTRIC FA .F. .F. .. 
2 VV bS ., 906 0.40 3 0 0 1812 ELECTRIC BB .F. .F. ... 
2 NII 287 1 1438 1.00 7 0 460 1734 ELECTRIC .T. , T, 
1 NII 303 ., 1500 1.00 4 0 1500 3i00 GAS IT. , T. ~ 

1 NII 294 2 0 o.oo 0 1200 0 1500 ELECTRIC BB .F. ,f, 
2 IS 116 2 900 1.00 0 0 0 2400 ELEC FURNACE .F. .F. FAN IN FLOOR RE6ISTR 
2 IS 315 1 1200 1.00 0 0 0 2400 ELECT. FA • F. .F • 
2 IS 317 0 0 o.oo 0 0 0 0 • F. .F • 
2 IS 382 2 1015 0.75 20 0 0 2030 ELECTRIC • F. .F • 
2 IS 117 2 1052 0.50 0 0 0 2104 ELECTRIC • F. .F • 
1 NII 282 2 1700 1.00 6 0 0 3400 OIL 'T. IT. 
1 NW 311 1 800 1.00 8 1100 0 1900 GAS • T. .T • 
2 IS 163 ., 0 o.oo 0 946 0 1630 ELECTRIC • F. .F • INSULATION '84-'85 .. 
2 IS 109 0 0 o.oo 0 0 0 0 • F. .F • 
2 NII 319 1 0 o.oo 0 672 800 2144 llOOD STOVE .F. .F, 
2 NII 280 ., 886 1.00 i 0 0 1032 NODD • T. .T • ... 
2 IS 164 1 0 o.oo 0 0 1184 1184 ELECTRIC BB .F. .F. 
2 NII 286 ,, BOO 1.00 b 0 0 0 6AS . r. , T • ... 
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Pige No. 
09/28/57 

RADON 3-"0NTH/12-"0NTH FIELD STUDY 
NEATHERIZATION 

.. - . 
NO WINDOWS DOORS WINDOWS DOORS NAU CAULX RADON CONSTRUCTION RADON 

INCL. N/S WIS B/I LEVE!. CHANGES "ITI6ATION 
BEFORE SINCE 

% ? % % 
, 

% IPCI/Ll " 

3 IF I 81 IT. 81 100 0 98 0.70 
3 IF 4 O .F. 0 0 0 0 o.oo 
3 IF 141 0 .F. 0 0 0 0 o.oo 
3 IF 156 0 .F. 0 0 0 0 o.oo 
3 IF 326 0 .F. 0 0 0 0 o.oo 
3 IF 329 0 .F. 0 0 0 0 o.oo 
3 IF :s 'S7 .F. 'S7 0 100 37 1.10 
3 IF 46 7 IT. 0 100 0 21 O.!S 
3 IF 47 86 .F. 86 100 0 100 o.oo 
3 IF 53 0 .F. 0 0 0 0 o.oo 
3 IF 54 0 .F. 0 0 0 0 o.oo 
3 IF 60 7 IT. 7 100 0 47 o.oo 2 AAHl: LOSSNAY VL1SOOV-C 
3 IF 72 0 .F. 0 0 0 0 o.oo 
3 IF 137 0 .F. 0 0 0 0 o.oo 
3 IF 138 0 .F. 0 0 0 0 o.oo 
3 IF 139 0 .F. 0 0 0 0 o.oo 
3 IF 140 0 .F. 0 0 0 0 o.oo 
3 IF 146 0 .F. 0 0 0 0 0.00 
3 IF ISO 0 .F. 0 0 0 0 o.oo 
3 IF 151 0 .F. 0 0 0 0 o.oo 
3 IF 157 100 .F. 100 100 0 100 o.oo AAHI 
3 IF 321 0 .F. 0 0 0 0 o.oo 
3 IF 325 0 .F. 0 0 0 0 o.oo 
:f IF 327 0 .F. 0 0 0 0 o.oo 
3 IF 325 0 .F. 0 0 0 0 o.oo 
3 NI 176 0 .F. 0 0 0 0 o.oo 
3 NI 178 0 .F. 0 0 0 0 o.oo 
3 KH 93 100 .F. 100 100 0 100 3.43 
3 KH 9 0 .F. 0 100 0 100 17.54 
3 KH 6 0 .F. 0 0 100 0 3.90 
3 KH 13 43 .F. 43 100 0 43 0.30 
3 KH 14 0 .F. 0 0 0 0 o.oo 
3 KH 45 100 .F. 100 100 100 100 4.84 
3 KH 62 51 .F. 51 100 0 51 12.14 
3 KH 63 0 .F. 0 0 0 0 7.84 
3 KH 98 o .F. 0 100 0 0 18.18 
3 KH 129 13 .F. 13 0 0 13 12.91 "ITSUBISHI AAHI 
3 KH 130 44 .T. 44' 100 0 44 26.58 
3 KH Bi S .F. 8 100 0 8 35.08 FILLED AU CRACKS IN 

BASEJ!EHT FLOOR 
3 KH 104 39 • T. 39 100 0 39 o.oo 
3 KH 69 11 .F. 11 0 0 11 28.13 
3 KH 49 96 .F. 96 100 0 96 I.SO 
3 KH 111 O .F. 0 50 0 100 45.81 MUTONE AE70 AAHI 
3 KH 128 13 , T, 13 0 0 13 66.62 STAR 'NOVA' AAHX 
3 KH 118 8 .F. 8 0 0 s 22.60 
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raqe !'tO. " 09/29/87 

RADON 3-"0NTH/12-HONTH FIELD STUDY 
llEATHERIZATION 

NO llINDOllS DOORS llINDOllS DOORS llALL CAULK RADON CONSTRUCTION . RADON 
INCL. 11/S 11/S 8/1 LEVEL CHANGES HITI6ATION 

BEFORE SINCE 
l '? % % % % IPCI/LJ 

3 XH 149 100 .F. 100 100 0 100 4.30 
3 IH 133 100 • T. 100 100 0 100 o.oo 
3 XH 145 100 .F. 100 100 0 100 ., .,., ........ 
3 IH 323 100 • T. 100 100 0 100 o.oo 
3 XH 132 100 .F. 100 100 0 100 o.oo 
3 IH 134 0 • T. 0 100 0 100 11.74 
3 IH 135 100 • T. 100 100 0 100 a.so 
3 IH 144 100 .F. 100 100 0 100 4.ll 
3 XH 158 0 .F. 0 0 0 0 o.oo 
3 IH 159 O .F. 0 0 0 0 0.00 SLIDIN& DOOR 
3 XH 160 100 • T. 100 so 0 100 o.oo 
3 IH 265 90 .T. 90 100 0 100 2.16 
3 IH 336 0 .F. 0 0 0 0 o.oo 
3 XH 136 0 • T. 0 100 0 100 o.oo 
3 RC 127 O .F. 0 0 0 0 o.oo 
3 RC 96 0 .F. 0 0 0 0 26.74 
3 RC 106 0 • T. 0 0 0 0 o.oo 
3 RC 108 0 • T. 0 0 0 0 o.oo 
3 RC 125 0 • T. 0 0 0 0 o.oo 
l RC 100 0 • T. 0 0 0 0 o.oo 
l RC 98 0 .F. 0 0 0 0 9.79 
3 tlE 90 0 .F. 0 0 0 0 o.oo 
3 RC 102 0 .F. 0 0 0 0 o.oo 
3 tlE 10~ - 31 .F. - 31 0 0 0 2.9:5 
3 l\E 122 0 .F. 0 0 0 0 o.oo 
~ llE 277 IS ,F, !S 0 n II t L .1"7 

v " •U• "ti 
3 HE 276 23 .F. .,. 

;.,,) 0 0 0 o.oo 
3 l!E 83 0 .F. 0 0 0 0 Q.00 

3 tlE 91 0 .F. 0 0 0 0 o.oo 
3 ftE 112 0 .F. 0 0 0 0 o.oo 
3 FK 124 0 .F. 0 0 0 0 o.oo 
3 FK 95 0 .F. 0 0 0 0 o.oo 
3 FK 97 0 .F. 0 0 0 0 o.oo 
3 FK 103 0 .F. 0 0 0 0 o.oo 
3 FK 12 0 .F. 0 0 0 0 o.oo 
3 FK 35 0 .F. 0 0 0 0 o.oo 
3 FK 110 0 .F. 0 0 0 0 o.oo 
3 6C 84 0 .F. 0 0 0 0 o.oo 
3 6C 99 0 .F. 0 0 0 0 o.oo 
3 6C 101 100 .F. 100 100 bO 100 1.40 NONE 
3 &C 113 0 .F. 0 0 0 0 o.oo 
3 6C 120 0 .F. 0 0 0 0 o.oo 
3 LE 96 0 .F. 0 0 0 0 o.oo 
3 LE 94 0 .F. 0 0 0 0 o.oo 
3 LE 121 0 .F. 0 0 0 0 o.oo 
3 LE 92 0 .F. 0 0 0 0 o.oo 
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. 
09/28/87 

RADON 3~1.0NTH/12-llONTH Fla.D STUDY 
llEATHERIZATIDN 

NO llINDONS DOORS llINDONS · DOORS llALL CAULK RADON CONSTRUCTION RADON 
INCL. 11/S 11/S B/I LEYa CHANGES llITI6ATIDN 

BEFORE SINCE 
% ? % % % % !PCI/L) 

1 NO 77 0 .F. 0 0 0 0 o.oo 
1 NO 79 0 ,f. 0 0 0 0 o.oo 
I ND 81 0 .f, 0 0 0 0 2.~o 
1 NO 169 0 .F. 0 0 0 0 o.oo 
l ND 171 0 ,f, 0 0 0 0 o.oo 
I 110 177 0 .F. 0 0 0 0 lS.20 llALLED OFF CRAllL SP. • 

ISOLATE BSllT. 
I NO 193 0 .F. 0 0 0 0 o.oo 
1 NO 185 O .F. 0 0 0 0 o.oo 
1 ND 186 O .F. 0 0 0 0 o.oo 
1 NO 187 0 .F. 0 0 0 0 o.oo 
1 NO 188 0 .F. 0 0 0 0 o.oo 
1 NO 189 0 .F. 0 0 0 0 o.oo 
1 ND 190 0 .F. 0 0 0 0 o.oo 
1 ND 19! 0 .F. 0 0 0 0 o.oo 
I ND 193 0 .F. 0 0 0 0 o.oo 
1 NO 195 O .F. 0 0 0 0 o.oo 
I NO 196 0 .F. 0 0 0 0 o.oo 
1 ND 197 O .F. 0 0 0 0 o.oo 
1 ND 199 0 .F. 0 0 0 0 o.oo 
1 HD 200 0 ,f, 0 0 0 0 o.oo 
l ND 202 0 .F. 0 0 0 0 o.oo 
1 NO 203 O .F. 0 0 0 0 o.oo 
1 NO 204 0 .F. 0 0 0 0 o.oo 
1 ND 206 0 .F. 0 0 0 0 o.oo 
1 NO 215 0 .F. 0 0 0 0 o.oo 
1 NO 231 0 .F. 0 0 0 0 o.oo 
I NO 377 0 .F. 0 0 1 0 o.oo 
I NO BO O .F. 0 0 0 0 0.90 
1 ND 82 0 .F. 0 0 0 0 o.oo 
1 NO 181 O .F. 0 0 0 0 o.oo 
1 NO 182 0 .F. 0 0 0 0 o.oo 
1 NO 184 0 .F. 0 0 0 0 o.oo 
1 ND 213 0 .F. 0 0 0 0 o.oo 
·1 NO 216 0 .F. 0 0 0 0 o.oo 
1 NO 224 0 .F. 0 0 0 0 o.oo 
1 NO 318 0 .F. 0 0 0 0 4.81 
1 ND 227 0 .F. 0 0 0 0 o.oo 
1 ND 226 0 .F. o· 0 0 0 o.oo 
l CL 152 O .F. 0 so 0 0 0.00 ADDED PATIO, SLIDIH6 

DR~ llODDSTDVE 
1 CL 153 0 .F. 0 0 100 0 o.oo 
1 CL 154 100 .T. 100 0 0 100 o.oo 
r CL !SS 0 .F. 71 0 0 0 o.oo 
1 NO 209 O .F. 0 0 0 0 o.oo 
2 11F ., 100 .F. 100 100 100 100 S.70 .. 
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Page 'lo. ~ 

09129/97 

RADON 3-llONTH/12-llONTH FIELD STUDY 
llEA THERIZATIDN 

!tD llINDOllS DOORS llINDOllS DOORS llALL CAUUC RADON CONSTRUCTION RADON 
INCL. 11/S 11/S 9/I LEVEL CHAN6ES 111TI6ATIDN 

BEFORE SINCE 
"., % % % % IPCI/Ll .. ' 

2 llF '1 100 • T. 100 100 0 100 2.22 I 

2 l!F 15 94 .F. 94 100 0 100 6.93 
2 llF 34 96 .F. 0 100 0 100 2.81 
2 l!F 40 53 .F. 53 0 0 0 4.85 
2 ND 243 O .F. 0 0 0 0 o.oo 
2 NO 246 0 .F. 0 0 0 0 o.oo 
2 ND :?Si O .F. 0 0 0 0 o.oo 
2 l!F 70 10 .F. 0 47 0 100 0.95 
1 ND 7Q 0 .F. 0 0 0 0 o.oo 
1 NO 194 0 .F. 0 0 0 0 o.oo 
1 NO 207 0 .F. 0 0 0 0 3.10 
i NO 223 0 oF. G G G 0 """ v.vv 
1 NO 22~ 0 .F. 0 0 0 0 o.oo 
1 NO 229 0 .F. 0 0 0 0 o.oo 
1 ND 230 0 .F. 0 0 0 0 o.oo 
1 NO 330 0 .F. 0 0 0 0 o.oo 
1 ND 190 0 .F. 0 0 0 0 o.oo 
1 NO 198 0 .F. 0 0 0 0 o.oo 
1 NO 229 O .F. 0 0 0 0 o.oo 
1 NO 263 0 . F. 0 0 0 0 o.oo 
1 NO 21i O .F. 0 0 0 0 o.oo 
1 ND 214 O .F. 0 0 0 0 o.oo 
1 ND 322 0 .F. 0 0 0 0 o.oo 
1 ND 331 0 .F. 0 0 0 0 o.oo 
1 NO ill 0 .F. 0 0 0 0 o.oo 
1 ND 338 0 .F. 0 0 0 0 o.oo 
1 NO 212 0 .F. 0 0 0 0 o.oo 
1 NO 179 0 ,f, 0 0 0 0 o.oo 
1 NO ~5 0 .F. 0 0 0 0 o.oo 
1 ND 208 0 .F. 0 0 0 0 o.oo 
l iiii Wi 0 oF. 0 0 0 0 o.oo 
1 ND 218 0 .F. 0 0 0 0 o.oo 
2 ND 1i2 0 .F. 0 0 0 0 o.oo 
1 SS 21 42 .F. 42 0 16 0 1.28 
1 SS 61 60 • T. 100 100 0 100 1.55 
1 SS 64 86 .F. 100 100 0 0 1.04 
l SS 24 90 • T. 90 0 100 100 1.05 
1 SS 33 100 .F. 100. 100 0 100 0.37 
1 SS SO 6 .F. 6 100 97 0 0.60 
1 SS 57 n .T. 100 0 0 100 l. 08 
1 SS 270 5 .F. s 45 0 0 1.26 
1 SS 56 100 IT. 100 100 0 100 0.58 
1 SS li ·92 .F. 92 100 0 100 1.10 
1 NII 332 0 .F. 0 0 0 0 0.00 
1 NII 173 0 .F. 0 0 0 0 1.00 
1 NII 175 0 .F. 0 0 0 0 0.00 
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Page tlo. Cl ... 
09/2!!/87 

RADON 3·HDNTH/12-HDNTH FIELD STUDY 
llEATHERIZATION 

NO llINDOllS DOORS llINDOllS DOORS ilALL _CAUU RADON CONSTRUCTION RADON - . 
INCL. 11/S 11/S B/I LEVEL CHAN6ES HITI6ATIDH 

BEFORE SINCE 
t ? % 

., 
% % IPCllL> .. 

1 NII 262 0 .F. 0 0 0 0 o.oo 
2 NII 234 0 .F. 0 0 0 0 o.oo 
2 NII 247 0 .F. 0 0 0 0 o.oo 
2 NII 23: 0 .F. 0 0 0 0 o.oo 
2 NII 235 0 .F. · O 0 0 0 o.oo 
2 NII 2!6 0 .F. 0 0 0 0 o.oo 
2 NII 237 0 .F. 0 0 0 0 o.oo 
2 NII 238 0 .F. 0 0 0 0 o.oo 
2 NN 239 O .F. 0 0 0 0 o.oo 
2 NN 240 0 .F. 0 0 0 0 o.oo 
2 NII 241 0 .F. 0 0 0 0 o.oo 
2 NII 242 0 .F. 0 0 0 0 o.oo 
2 NII 244 0 .F. 0 0 0 0 o.oo 
2 NII 245 0 .F. 0 0 0 0 o.oo 
2 NII 248 0 .F. 0 0 0 0 o.oo 
2 NII 249 0 .F. 0 0 0 0 o.oo 
2 NII 2:0 O .F. 0 0 0 0 o.oo 
2 NN 251 0 .F. 0 0 0 0 o.oo 
2 NII 252 0 .F. 0 0 0 0 o.oo 
2 NN 253 0 .F. 0 0 0 0 o.oo 
2 1111 254 O .F. 0 0 o' 0 o.oo 
2 NN 2:5 0 .F. 0 0 0 0 0.00 
2 NII 256 O .F. 0 0 0 0 o.oo 
2 NII 2:s 0 .F. 0 0 0 0 O;OO 
2 NN 259 0 .F. 0 0 0 0 o.oo 
2 NN 260 0 .F. 0 0 0 0 o.oo 
2 Nit 261 0 .F. 0 0 0 0 o.oo 
2 NN 284 0 .F. 0 0 0 0 o.oo 
1 LC 119 100 • T. 100 100 0 100 1.25 
1 LC 28 100 • T. 100 100 0 100 o.oo 
1 LC 39 SS .F. SB 100 0 100 1.s2 
1 LC 114 100 .F. 100 33 0 0 0.36 
1 LC 123 100 .F. 100 100 0 100 0.93 
1 LC 126 100 .F. 100 100 0 100 1.39 
1 LC 162 100 .F. 100 100 0 100 6.44 NOHE 
1 LC 32 0 .F. 0 0 0 0 o.oo 
1 LC 89 O • T. 0 100 0 100 1.57 
1 LC 41 O • T. 0 100 0 100 2.24 
1 LC 39 0 , T. 0 100 0 100 1. 76 
1 LC 43 0 .F. 0 100 0 100 1.02 
1 LC 51 0 , T. 100 0 0 0 1.88 
1 LC 65 0 • T. 0 100 0 100 3.50 
1 LC 143 100 .F. 100 100 0 100 1.78 
1 LC 161 0 .F. 20 100 0 100 1.so 
I LC 20 100 • T. 100 33 0 100 I. iS 
l LC SB 0 .F. 100 100 0 100 1.72 
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Page No. Ii 
OCJ/18/87 

RADON 3-"0NTH/12-110NTH FIELD STUDY 
llEATHERIZATIDtl 

NO llINDOWS DOORS llINDOllS DOORS · llALL CAULK RADON CONSTRUCTION · RADOM 
INCL. 11/S 11/S Bil LE'IEL CHANGES 11ITI6ATIDN 

BEFORE SINCE 
t ? t t % % IPCl/Ll 

1 LC 142 100 • T. 100 100 0 100 1.16 
1 LC 19 0 • T. 0 100 0 100 1.10 
1 LC 42 100 • T. 100 so 0 0 1.57 
1 NII 290 0 .F. 0 0 0 0 o.oo 
1 NII 291 0 .F. 0 0 0 0 o.oo 
1 NII 264 0 .F. 0 0 0 0 o.oo 
1 NII 285 O .F. 0 0 0 0 o.oo 
1 NII 291 0 .F. 0 0 0 0 0,00 
1 NII 292 0 ,f, 0 0 0 0 o.oo 
1 NII 293 0 .F. 0 0 0 0 o.oo 
1 NII 296 O .F. 0 0 0 0 o.oo 
1 NII 320 0 ,F. 0 0 0 0 o.oo 
1 NII 339 0 .F. 0 0 0 0 o.oo 
1 NII 293 0 .F. 0 0 0 0 o.oo 
1 NII 298 0 .F. 0 0 0 0 o.oo 
2 cc s 100 .F. 100 0 0 0 o.oo 
2 cc a S .F. s 0 0 0 o.oo 
2 cc 10 100 .F. 100 100 0 0 o.oo 
2 cc 23 0 .F. 0 0 0 0 0.00 SEALED 

FDN.CRACKS,BSltT.llALL 
•FLR.INS. 

2 cc 27 0 .F. 0 0 0 0 o.oo 
2 cc 29 0 .F. 0 0 0 0 o.oo -
2 cc 30 100 • T. 100 so 0 0 o.oo 
2 cc 31 97 .F. 97 0 0 0 o.oo 
2 cc 37 iS .F. iS v u v G.GG 
2 cc bi 0 .F. 0 0 0 0 o.oo 
., rr "' !~~ vF ff tnll ~ I) I) ~-~~ • WW r • 

2 cc 13 34 .F. 34 0 0 0 o.oo 
2 cc 75 0 .F. 0 0 0 0 o.oo 
2 cc 147 68 .F. 68 0 0 0 0.00 
2 cc 148 0 .F. 0 0 0 0 o.oo 
2 cc 170 O ,f, 0 0 0 0 o.oo 
2 cc 266 0 .F. 0 0 0 0 o.oo 
2 cc 267 100 • T. 100 0 0 0 o.oo 
2 cc 268 100 .F. 100 0 0 100 o.oo 
2 cc 211 0 .F. 0 0 0 0 o.oo 
2 cc 2i2 0 .F. o. 0 0 0 o.oo 
2 cc 314 0 .F. 0 0 0 0 o.oo 
1 NII 309 0 .F. 0 0 0 0 o.oo 
1 NII 309 0 .F. 0 0 0 0 o.oo 
1 NII 278 0 .F. 0 0 0 0 o.oo 
1 NII 279 0 .F. 0 0 0 0 o.oo 
l NII 302 0 ,f, 0 0 0 0 o.oo 
1 NII 304 0 .F. 0 0 0 0 o.oo 
1 NII 306 0 .F. 0 0 0 0 o.oo 

·. 
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RADON 3-"0NTH/12-"0NTH FIELD STUDY 
llEATHERIZATlON 

NO llINDOllS DOORS llINDOllS DOORS NALL CAULK RADON CONSTRUCTION RADON 
INCL. 11/S 11/S B/1 LEVEL CHAN6ES nITI6ATION 

BEFORE SINCE 
l ? I. " % % tPCI/L) .. 

1 NII 307 0 .F. 0 0 0 0 o.oo 
1 NII 378 0 .F. 0 0 0 0 o.oo 
1 NII 300 O .F. 0 0 0 0 o.oo 
1 NII 305 0 .F. 0 0 0 0 o.oo 
1 NII 334 0 .F. 0 0 0 0 o.oo 
2 Hll 312 0 .F. 0 0 0 0 o.oo 
2 IS 5~ 0 .F. 0 0 0 0 o.oo 
2 IS 66 0 .F. 0 0 0 0 8.20 
2 IS 74 0 .F. 0 0 0 0 o.oo 
2 NII 289 0 .F. 0 0 0 0 o.oo 
2 IS 324 0 .F. 0 0 0 0 o.oo 
2 VY !1 100 .F. 100 100 100 75 54.07 SUB-SLAB VENTILATION FAN 
2 VY 16 0 .F. 0 0 0 0 o.oo 
2 VY 26 100 .F. 100 100 100 100 9.64 
2 VY 44 0 .F. 0 0 0 0 6.87 
2 VY 48 0 .F. 0 0 0 0 o.oo 
2 VY 52 90 • T. 90 0 0 0 4.50 
2 VY 59 0 .F. 0 0 0 0 o.oo 
2 VY 68 0 • T. 0 0 0 0 14.62 
2 NII 287 0 .F. 0 0 0 0 o.oo 
l NII 303 O .F. 0 0 0 0 o.oo 
1 NII 294 O .F. 0 0 0 0 o.oo 
2 IS 116 3 .F. 3 0 0 0 4.91 
2 IS 315 0 .F. 0 0 0 0 33.80 
2 IS 317 O .F. 0 0 0 0 o.oo 
2 IS 382 5 .F. 0 0 0 0 6.84 
2 IS 117 90 .F. 90 100 0 0 6.15 
1 NII 282 0 .F. 0 0 0 0 o.oo 
1 NII 311 O .F. 0 0 0 0 o.oo 
2 IS 163 78 .F. 15 0 15 100 S.01 
2 IS 109 0 .F. 0 0 0 0 o.oo 
2 NII 319 0 .F. 0 0 0 0 0 .. 00 
2 NII 280 O .F. 0 0 0 0 o.oo 
2 IS 164 0 ,F, 0 0 0 0 1.15 
2 NII 286 O .F. 0 0 0 0 o.oo 
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