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ABSTRACT

A comprehensive study has been made of the radon concentragons in every frequendy occupied
room on or below grade in every public school in the State of Maine. 32% of the 653 school
buildings covered in this report had at least one room with a radon level exceeding the EPA
guideline of 4 picoCuries of radon per Liter of air (4 pCi/L). 8.7% of the 13,353 rooms had a
radon level 2 4 pCi/L. 1.9% of the rooms had radon concentrations 2 10 pCYL; 0.7% of the
rooms had radon concencations
2 20 pCi/L. The radon concenmations were not disaibuted uniformly among the schools: a
building tended to have a radon problem or it was essendally free of radon. The radon concen-
trations were not uniformly distributed throughout the state. The schools in the counties contiguous
to New Hampshire were tar more likely to have a serious radon problem than were schools in the
cenzal part of the state, especially along the coast. And we note 2 swong correladon berween the

.geographical results of this state-wide school survey and the previous state-wide results of radon in
homes. -
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INTRODUCTION

This is a report on the findings of the comprehensive survey of radon carried out in 1990 in
more than 13,000 classrooms in more than 650 school buildings in the state of Maine. Overall.
33% of the school buildings had radon levels exceeding the EPA action level of 4 pCi/L. Schools
with elevated radon values were not, however, uniformly located in the state. The western counties
tended to have considerably higher radon levels than elsewhere. Some schools in these counties
had mean concentrations exceeding 4 pCi/L and several had mean concentrations greater than 20
pCVL. Most striking is the strong correlation between the radon levels in the schools of a county
with the radon levels in the homes in that county.

This study is unique in several ways. Itis, to our knowledge, the first complete state-wide
school survey in which every regularly occupied room on or below grade in every school was
measured: nearly 50% of all school rooms in Maine were tested. It is the first to survey all the
schools using a single radon detection method analyzed by a single company. Without this unified
approach, the present study would not have been practical. It is the first survey in which the
placement and retrieval of the radon detectors were carried out by the school custodians, with all
scientitic and technical decisions handled in advance by the testing firm, NITON Corporadon; the
98.5% success rate of this procedure has important economic implications for future surveys.

The design of the study is described elsewhere in this meeting (1). So, too, are the protocols
and procedures of the testing program (2). For completeness, a summary follows. The next
secton presents the results, first in overview, then in greater detail. The last section correlates the
school results with other informadon, particularly the radon survey of homes in the state and
summarizes our conclusions.

PROCEDURES

The radon tests were carried out using NITON's patented liquid scintillation charcoal detectors.
These small, 1" diameter by 2" long, detectors contain a cartridge holding about 1.5 grams of
charcoal mixed with desiccant. For each school, NITON made up individual packages containing
the test vials, data sheets, and a copy of the school floor plans marked with locations for placing
the test vials. Most important. the package included a set of simple, comprehensive, step-by-step.
check-otf instructions.

Every regularly occupied room on or below grade was tested over a week-end under closed
building conditions. The air-handling systems were generally operated condnuously. School
custodiuns set out and retrieved the tests and returned them to the NITON Laboratory in
Massachusetts, using next-day UPS service. This protocol worked exceptionally well even for
remote one-room school houses. including those on islands off the coast and those in Indian
resenv:tions; only 1.5% of the rooms had to be resurveyed because of faulty procedures.

The NITON LS vials were set out on Friday afternoons, retrieved Monday morning, generally
arrived at the laboratory in Massachuserts and were counted in the automated LS counters on
Tuesday. The NITON "2-day” diffusion barrier is most sensitive to the last 48 hours of testing so
the first evening of the test effectively established the base line of closed conditions.

All test vials were counted for 5 minutes each. Prompt return of the test vials meant that the
radon decayed by only 25% to 33% between the time the vials were closed and the time they were
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counted. As a consequence, the 5-minute count in the automated scintillation counter resulted in a
standard deviaton G <5 % at a concentration level of 4 pCyYL: 6 ~10% at 1 pCY/L: and ¢ ~20%
at 0.4 pCi/L. All vials with radon concentrations exceeding 3 pCi/L were rerun for 20 minutes _
each ( 0 £2%). Results, quoted to the nearest 0.1 pCi/L, were sent to the State of Maine the
following day.

RESULTS

QUALITY OF THE DATA

The results from NITON vials were compared with themselves and with independent tests.
Over the course of the study, side-by-side tests were run in a total of 33 buildings. The results
were excellent. The mean of the absolute differences between the side-by-sides was 0.2 £0.16

pCi/L. The mean of the absolute differences for results exceeding 2 pCi/L was 0.25*0.17 pCV/L.
Only 2% of the absolute differences were as great as 0.6 pCi/L; none were higher. The precision
of the results was <5% at 4 pCi/L, about the same as the statistical uncertainty of the initial liquid
scintillation test.

Quality control of the NITON vials is carried out routinely with in-house radon standards, and
checked periodically using independent radon quality control lahoratories. We followed three -
additional procedures to establish the quality control for the Maine survey: 1) The NITON liquid
scindllation vials were specially tested at the Environmental Measurements Laboratory of the
Department of Energy; 2) 100 NITON LS detectors, in pairs, were compared with 50 Charcoal
Canisters; i.e. 3 detectors (2 NITON LS and 1 CC) were run side-by-side. The Charcoal Canisters
were tested by the State of Maine Indoor Air Quality group. Most of the compared results were
within 0.1 pCi/L. Two comparison tests differed widely: In one test, the LS values were 3.3 and
3.0 pCi/L. the CC result was 1.2 pCi/L: in another, the LS values were 5.5 and 5.3 pCL/L u.hlle
the CC result was 3.0 pCi/L. — -

3) 30 \IITON LS detectors were compared by the State of \/Iame with continuous monitors.
Half the tests lasted 8 hours. half lasted 16 hours: NITON detéctors are calibrated from 8 to 72 .
hours. The mean radon concentrations ranged from 4.4 pCVL to 67 bCi/L, with short-term
variations ranging from 0.6 pCi/L to 74.5 pCi/L, according to the continuous monitor. The mean
of the 30 NITON results was 10% higher than the mean of the means of the 30 results from the
continuous monitor. These comparisons give considerable confidencc in the results for the

mdmdudl sthools and for the ovemll survey. . s A Er——
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The results-for 13.353 school. rooms are presenred in-Table T and Figures [ and 2. The
frequency distribution of radon in the school rooms of Maine had a most probable value of -
<1 pCi/Lxa-meédian-value of 1:1 pCi/L and a geometric mean of 1.05 pCV/L. These values are
not much différent from those ohtained by, NITON in-a survey of 3,000 school réonis in
Massachuseus. 8.7% of the-school rooms in Maine had radon values of 4 pCi/L and aboveithe
t.orrespondmt Aumber-in- Masc,ac_huxem was 6% } 9% ot Lhe \1ame enhool rooms h ud rtdon
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TABLE 1. THE FREQUENCY DISTRIBUTION OF RADON IN éCI:i'OOL ROOMS
. AND SCHOOL BUILDINGS IN MAINE

Concentration, pCi/L° | Rooms with 2 Colungas""@ of | Buildings with 1 or | Column 4 as % of
Concentration 13,353 Rooms more rooms 2 653 Buildings
i : . Conc_gnuadon .
0.4 11,550 ' 86.5 644 98.6
1.0 7.322 54.8 587 89.9
1.5 4.884 36.6 520 79.6
2.0 3,365 25.2 445 168.1
2.5 2.429 18.2 373 57.1
3.0 1,828 13.7 308 472
3.5 1.420 - 10.6 248 38.0
4.0 1.164 8.7 213 32.6
5.0 808 6.1 167 25.6
B s 601 |- > 4.8 126 19.3
7.0 454 3.4 .- 93 14.2
8.0 - 370 2.8 77 11.8
9.0 312 2.3: 70 10.7
10.0 255 1.9 54 “8.3
W0 222 1.9 49 7.5
12.0 197 1.5 44 6.7
13.0 172 1.3 38 5.8
T30 155 1:3 35 5.4
150 144 1.1 33| AT
16.0° ° 131 9 31 47
17.0 118 .8 28 4.3
8.0 109 .8 24 37
19.0 102 7 2] : J s
20.0 98 7 21]. -3:2
250 68| 5 14 Byt
300 48 35 Ay ! 17 -
300 2116 sl ik LIS
“iA00) i s 24 S
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The distribution is plotted in Figure 2 as a lognormal probability graph. The data exhibit the
fact. now familiar in most radon surveys, that the radon distributions follow a normal probability
distribution up to about 4 to 5 pCi/L. The probability of observing elevated radon concenwrations is
higher than would be predicted on the basis of a normal distribution. This study found twice as
many school rooms with radon concentrations above 10 pCi/L, and ten times as many above 20
pCi/L. as would be inferred from a normal distribution.
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Figure 1. The distribution of radon in the school rooms of Maine

N.B. The uncertainties in these statistical values, and-those given later in the paper. are due
almost entirely to the uncertainty. in the accuracy of the test results. which we assume o be ~10%
on the basis of NITON's overall accuracy in several EPA Quality Assurance rounds. :\ 10% “-
uncerainty in the absolute #ccuracy results in a corresponding 10% uncertainty to the median.
arithmetic’and geometric means. as well as to the percentage of school rooms exceeding 10 pCi/l.
and 20) pCi/L. The percentage of school rooms above 4 pCi/L depends more strongly on the
absolute accuracy because of the steepness of the distribution at 4 pCi/L. For example, if
NITON's absolute calibrations have a svstematic error such that all results are 10% too high (and
recall that the EPA accepts a 25% absolute uncertainty) then only 7% of the s¢ hooi rooms are
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School Buildings

The data tor the 653 school buildings examined in this survey are presented in Table I.
Columns 4 and 5 give, as a function of radon concentration shown in column 1, the number and
percentage of school buildings that have at least one room with a concentration greater than that
level. 32.6% of the buildings had at least one room with a radon level 02 4 pCi/L. Stated the
other way, 67.4% of the buildings had no room with a radon concentration exceeding the EPA
acton level. 8.3% of the buildings had at least one room with a concentration of 10 pCi/L or
greater, and 3.2% of the buildings had at least one room with a radon concentration of 20 pCi/L.
These state-wide percentages tell an incomplete Story since both the geographic location and the
size-of the school are critical va.nablcs

chool Si

Table II shows the distribution of the number of rooms per school building. The typical school
in Maine has fewer than 20 rooms, 151 schools have fewer than 10 rooms. The third row of Table
[I gives the number of school buildings that have at least one room with 2 4 pCi/L of radon. The
bottom row of the table gives the percentages of buildings that have at least one elevated radon
reading. The percentages vary from 21% to 30% but, within statistical uncertainties, the
percentages are essentially constant. This is a most surprising finding since one would expect. a
priori. that the larger the school the greater the probability of finding an elevated radon level.

TABLE II: SOME DISTRIBUTIONS IN SCHQOL BUILDINGS IN MAINE

Number of Rooms per Building <10l _10-19] 20-20] 30-39| 40-49] > 50|
Total number of buildings 151 184] 141] oo 40| a2
Total number of buildings with at _

least one room = 4 pCi/L - s (S 1 36| 0 20

% of "High-Radon" Buildings 27%|  35%| 29%| 40%|° 350%| 21%

The explanation is that radon is not randomly distributed in the schools. School rooms. in a
building that has a common architecture and air-handling system. show very similar radon
concentrations. To emphasize the lack of randomness, consider the larger buildings with more
than 50 rooms. If radon were distributed randomly we would find 8.77% of the rooms of each
school with clevated radon concentrations. The probability that a school with 50 rooms would

have no elevated radon room is (O 913)50 =L1%: thc acnuai probability,is.79%,

s} L

The “one-room” school house'; do not follou a mndom pattern either. though one expects. on
the b 1518 of :h<. state- mac d.m: to tmd about ~0 ot the bumidmﬂs w:th i1, rldon prohh.m T}zc lu.k
to give. us.a mnc.uon of the size of the sc.hool the rLumber of buildings that. hiave 4 given arn
percentage ot'the school rooms with 2 4 pCi/L.- Thus. of the schools that have at least one ruinn oy
problem. there were 3 lurge school buildings (>30-rooms ) in w hith Fev.cr (Han l{l"' ot the.rooms.-» =+ -
had elevated radon. There was. however, one. hrf*e scﬁoo[ hmhirnu m which mare, than ‘i(}‘Zf ol
the rooms had an elevated radon problem. ; ;
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above 4 pCi/L. If NITON's values are 10% low then 10.5 % of the school rooms are above 4
pCi/L. The sensitivity of the results to the absolute accuracy in the tests is a compelling reason
why surveys should be carried out using a single method and, wherever possible, by a single
group using the same calibration standards. In practice it is very difficult to accurately compare
surveys carried out by different methods or by different laboratories.

The distribution is plotted in Figure 2 as a lognormal probability graph. The data exhibit the
fact, now familiar in most radon surveys, that the radon distributions follow a normal probability
distribution up to about 4 to 5 pCi/L. The probability of observing elevated radon concentrations is
higher than would be predicted on the basis of a normal distribution. This study found twice as
many school rooms with radon concentrations above 10 pCi/L, and ten times as many abovc 20
pCi/L, as would be inferred from a normal distribution.

Frequency Distribution of Radon Concentrations
in School Roams of Maine

Geometric: Ma;m |.bs ;Cifl.

Concentration, pCill.

- I 1 1 $ 10 0 3 S0 T %0 90 o i1 B X R TEU

Percentuge of schonl rooms having less than given concentration (%)

FFigure 2..Lognormal plot of the distribution of radon in the school rooms of Maine.
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TABLE III: THE NUMBER OF BUILDINGS AS A FUNCTION OF THE NUMBER OF
ROOMS AND THE PERCENTAGE OF ROOMS WITH ELEVATED RADON LEVELS

Number of Rooms per Building <10| 10-19 20-29‘ 30-39! 40-49! 250I

<10% of the rooms 0 14 20 19 9 )
10% - 39% of the rooms o 22 37 12 1

40% - 39% of the rooms

w | —
N
= w |—

60% - 79% of the rooms 3

>80% of the rooms 12 3 1 1 1

Total number of buildings 40 65 41 36 20 g

7 1
0 1
3 !

1

A number of school buildings (bottom row of Table III) were saturated with radon. There is
negligible probability that any of these saturations could occur by chance. Every one of the 48
rooms in one school building was far above the EPA guidelines: the median value was 25 pCi/L.
All of the buildings in the lower part of the table support the general observation that high radon
levels tend to cluster: there are relatively few buildings that have isolated rooms with elevated radon

levels.

The school buildings in the second row of Table III have, typically, only 1 or 2 high-radon
level rooms. Unfortunately, the odd high radon value can be very high indeed. For example, in
one school of 23 rooms. having a median radon level of | pCi/L, there was one classroom with
27 pCi/L: in a 4-room school house where 3 of the rooms were under 4 pCi/L, there was one
room with 38 pCi/L. In the next section we examine a few of the radon distributions in individual
school buildings. :

Results of Individual Schools

The present study involved more than 630 school buildings and NITON has surveved more
than 500 other school buildings during the past two years. The buildings have different ages,
architectures, geological sites, air-handling systems, etc. From the mitigator's point of view, each
building is unique. From the radon surveyor's point of view, there are definite patterns ot radon
distributions that can be useful guides to understanding the origins ot the radon problem.

Figurc 3 shows three radon distributions found in schools in Maine. Distribution A is a "radon-
free” building: the median-value tx-well-betow “T"pCi/L iind no concentration is greater than 2 pCi/L..
There is no correlation between the radon leyels.and the room location. The most probabie value ts
similar to the radon lu.\ el Found outdoors.

i pARAE o v o N anl T nl

Distribution Cis a 't 1don intested” building in which the radon levels are about the sime in
every room. The distribution is neaely: Gaussianz thenieidn ot 24.9 pCi/L is same as the median
value.”

AFgw e

Distribution B is very similar w C. though the mean and the median are both below 4 pCi/L.
Every room in the school has a potential radon problem as the levels fluctuate with changes in the
weather and the air-handling.
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Figure 3. Radon distribudons in three schools in Maine.

Figure 4 shows three distributions observed in school buildings of Maine. These are rather’ .

typical of the broad distributions that almost always show a correlation between the radon
concentration and the room location. Contiguous rooms show similar radon values; chan gesin
concentration take place over several to many rooms..
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Figure 4. Radon distributions in three schools in Maine

The most probable radon concentration ot distribution D is below | pCi/L and most of the
rooms are radon-free. Nevertheless. a few rooms have viilues well'above the EP:\ guidelines: it is
our experience that these rooms are generally locahzed to the same area of the s hool.

Distribution E is also sharply peakcd at a low radon value. but'the median value is close to
2 pCV/L. indicating a radon problem. We again anticipate a strong correlation between the radon
concentration and the geography of the room.

Distribution F has no reading above 3.5 pCi/L. But the median value of 2.5 is high. This
building should be carefully monitored over time since it is likely thar there will be periods during
the vear when the radon levels will rise by at least a factor of two and most of the rooms will have
concenmations exceeding EPA guidelines.

Only distributions similar to those of A in Figure 3 can give us reasonable assurance of a school
without a real or potential radon problem. The assurance is not. however. i guarantee. We have
several examples of schools in this survey in which there is one or at most two elevated radon
concentrations in an otherwise radon-tree school. To find such rooms. one must survey every
room on or below grade.
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Survey Results by Maine County

Table 4 presents the results by county. The last 3 columns give the resuits of the Maine survey
of radon in homes.

TABLE 4: RADON IN THE SCHOOLS AND HOMES OF MAINE. BY COUNTY

Towl | Modian | Maximum| % 24 || To@l | Maximum | % > 4
C ounty lslztgorg; pCi/L | pCi/L pCi/L Houses | pCi/L pCi/L
Androscoggin 1.065) « L3 21.8 5.34 39 17.7 18
Aroostock 1,493 1.5 > 18,7} 11.25 95 25.2 43
Cumberland 2,322 1.4 59.2| 16.42 120 82.7 41
Franklin 345 .5 15.8 6.66 19 9.7 16
Hancock 654 1.2 21.4 5.5 49 19.4 ]
Kennebec 1.062 1 43.5 5.83 37 19.4 26
Knox 151 .6 4.5 .66 24 9.7 29
Lincoln 116 .6 13.8 431 12 5.9 8
Oxford 580 e 37.71 14.47 37 30.2 31
Penobscot 1,783 o7 17.9 3.64 72 5.7 17
Piscataquis 384 .6 5.7 0.26 37 22.5 53
Sagadahoc 499 .9 5.3 1.4 32 8 19
Somerset 746 .8 26.4 4.28 27 5.8 19
Waldo 223 1 7.6 6.27 26 13 19
Washington 539 | 12.6 1.66 36 k2.2 14
York 1.491 1.4 41.6| 15.75 73 33 38
Total Tests 13.353 755

The countics vary widely in population and. therefore; in the number of \L,hool\ and school
rooms. There ure Lxr"e variances in the measures 'of radon concentration in the homes of several of
the counties. 1rr1cu[.1riv Lincoln, Knox and Waldo. The school measurements are miuch more
secure. Cven the smallest county had more [h i 100 \(.hool ests and the median value s measured
to an uncertainty of less than 0.2 pCi/L.. '

Table 4 gives three indicators ot the'radon concentration in the schools ot the ditferent countics.
The maximum radon value. column 4. can be a statistical outrider and is not a usetful measure off
the radon problem in the county. The percentage of rooms that exceed 4 pCi/L. column 3. is a
much more usctul indicator sincg it focuses on that part of the distribution which denuinds action.
The median radon valiés. column 3. while not giving the tull description that would be obtained
from the geometrical moments of each distribution. does give an eusily understood measure of the
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radon problem and is. in our view, the best single number to quote. If haif the rooms have a radon
concenrtrarion below 0.7 pCVL, which is the case in 3 countes, one can be quite sure that fewer
than 105% of the school rooms will have elevated values. On the other hand, if half the rooms have
a radon concentration greater-than 1.4 pCi/L, which is the case in 4 counties, one can be quite sure
that more than 10% of the rooms will have concentrations greater than 4 pCi/L.

The four counties with the highest radon concentrations in the schools also have the four
highest radon concentations found in homes. The correlation between the percentage of school
rooms in a county that are 2 4 pCi/L (column 5) and the median radon concentration found in the .
counry (column 3) is r2 = 0.58. The correlation between the values in column 5 and the highest

radon value found in any school room in the county (column 4) is r2 = 0.65. There is litle e
correlation between the median and the maximum valucs in a county.

Figure 5 shows, bv coumv the percentage of school rooms and homes that-exceed the EPA“'
action level. The values for homes have been divided by a factor of 3. (These home readings are
generally basement readings, The first floor level in New England is, as a rule of thumb. about . -
one-third of the basement level.) et

There is a striking correspondence between.the results for schools and those for homes in the
same counties. There are several exceptions to the obvious correlation. but most have large - ~ - -~
uncertainties in the individual values due to the small sample sizes.
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The final figure shows a map of Maine divided into its 16 counties. The median radon
concentration for each county is given in pCi/L.. The map has been shaded to show the sorengths
of the radon values: the darker the shading the higher the median value. Radon is obviously
correlated with the geography of Maine. The four southwestern countes, York, Cumberland,
Androscogin and Oxford have uniformly high mean radon values. There is then a band of
moderate radon concentrations extendmg from Kennebec through Waldo, Hancock and
Washington. The central coastal counties of Sagadahoc. Lincoln and Knox have low radon
concentrations, as do the Maine-woods counties of Franklin, Somerset and Piscataquis.
Aroostook county, with towns and schools bordering New Brunswick. Canada, is another area of
high radon concentration. As we'noted above, the areas bordering New Hampshire and New
Brunswick have the highest radon concentrations in both school rooms and homes.

. SUMMARY

The principal aim of this comprehensive survey of radon in the schools of Maine was to find
those schools that should be mitigated immediately, as well as those schools that have potential
problems that must be monitored over time. That aim has been well. met. A second aim was to
obtain a data base of the radon concentrations in every school. which would serve as the bench
mark and guide for spot checks and sample surveys that might be conducted in future years either
as part of a general "due diligence" program or because ot changes in construction or air handling.
That aim. too, has been well met.” A third aim was to find generalities and correlations that might
aid in understanding the radon problcms in the state. Thlb paper presents the sum of those
findings. - :

The frequency distribution of radon in school rooms in Maine is similar to that found in surveys
of school rooms elsewhere; for example, in Massachusetts. The distribution follows a lognormal
curve up to radon concentrations of about 5 pCi/L. The occurrence rate at the higher concentra-

tions is greater than would be pl“edlcted by the normal curve. " "

I

8.7% of the school rooms tested over weekends under closed building conditions were tound 10
have radon concentrations greater than the EPA action level of 4 pCi/L.: 1.9% of the roofhs were
above 10 pCVL:.0.7% were 2 20) pCi/L: The elevated radon concentrations were not randomiy
distributed. A school that had one room with > 4 pCi/L. had. on the average, 5 such rooms. The
odds that a school building had at least one room with > 4 pCi/L, was -lbOI.It one in threc. The
odds were almost independent of the size of school _

The patterns of radon distributions in the schools can be Lonvememlv divided into threc hroad
aroups: 1) those radon-free schools with median (or geometric mean) values well belaw I pCl/L
no concentration greater than 2 pCi/L. and no Lorrelauon between the radon values and the posmon
of the school room: 2) those radon-infested schools with median and mein values above ~3
pCi/L. and with a majority of the values exceeding the EPA guidelines:, 3)/schools’ ‘that have <~
median (or geometric mean) values in the 1-2 pCu’L range. have broad distributions (large sr'md.:ro
deviations of the geometric means), and generally a strong correlation between the’ posirion vt the:=
room in the building and its radon concentration. The first group is the only,one with.i. qtronlﬂ £
probubility of being radon-free under all circumstances ot weather and air handling: the second ;-;-:
Jroup must be mmmu.d early: the last group encompasses i wide viriety of situations wnh te’-u =
common denominators other than the necd for close examination and monitoring. Y

1

The radon concentrations showed a strong correluuon with geography. The median r.lduu ot
concentrations in the western counties — Oxtord, York. Cumberland and Androscogin — and the
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northernmost county, Aroostock, were more than twice the values in the coastal counties of Knox
and Lincoln and the Maine woods counties of Franklin, Somerset. Piscataquis and Penobscort.

The counties with highest (lowest) radon concentration in the schools generally had the highest
(lowest) average concenwration in the homes. This strong correlation between radon levels in
school rooms and homes in the same geographical area implies that the underlying geological
factors are the determinants for the average or median radon concenrrations in county-size areas.
We anticipate that this is a general conclusion that will be observed throughout the country.

The correlation between radon levels in homes and in schools is strengthened by comparing the
Maine results with those obtained by NITON Corporation tests of more than 5,000 school rooms
in Massachusetts. The EPA state-wide studies of homes found that 25% of the "lowest-livable".
rooms in Massachusetts had values > 4 pCi/L, compared to 30% for Maine. Massachusetts has
only 6% of its school rooms exceeding the EPA guideline, compared to 8.7% for Maine. Thus.
there are fewer school rooms with high readings in Massachusetts to about the same degree that
there are fewer homes with high radon readings.

We also consider it worth noting that the percentage of school rooms with > 4 pCi/L of radon is,
for both Maine and Massachusetts, about one-third the percentage of homes with basements with
radon concentrations > 4 pCi/L. This correlation implies that the average radon values in schools
is not much different from the radon concentrations found on the first floors (the living areas) of
homes in the same geographical area.
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